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Introduction
to the Rancho California Water District’s (Rancho Water) Strategic Plan. Rancho
W elcome
Water is a local, independent “Special District,” organized on August 16, 1965, under
California Water District Law, Division 13 of the California Water Code to provide
designated water services. Rancho Water’s seven-member governing body, the Board of
Directors (Board), is directly elected by the voters. Rancho Water’s responsible fiscal
management and planning provide the financial means to ensure reliable water and wastewater
system operations.
This document is a blueprint for how Rancho Water will respond to current challenges and make
the best of future opportunities for the benefit of our customers. It reaffirms our vision, mission
and guiding principles as a special purpose public agency dedicated to high-quality water and
recycled water service. It establishes approaches for the preservation of our precious resources
for future generations, utilizing the principles of sustainability and prudent fiscal practices. It
also outlines the specific strategies, and objectives we will pursue to move us from where we
are to where we want to be, and establishes a set of criteria to measure our progress.
The plan was developed through a collaborative process with management and staff and
approved by the Board of Directors of Rancho Water on March 31, 2015.
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Building on this success, Rancho Water’s Board of Directors and staff are charting a course for
continued success in the future through the development and execution of this Strategic Plan.
The Plan succinctly defines the vision, mission, values, guiding principles and future business
strategy for Rancho Water. Our commitments to the communities we serve fall into five areas:
Reliability, Quality, Stewardship, Sustainability and Customer and Community. These
commitments are established as the five guiding principles of the plan. Our Board actions will
consistently support these commitments and we will track our progress against this plan,
revisiting the plan regularly to adjust as conditions warrant.

Strategic Plan Project Team
Jeff Armstrong– Interim General Manager
Fred Edgecomb- Director of Operations & Maintenance
Andrew Webster- Chief Engineer
Eileen Dienzo- Human Resources Manager
Ed Means, Means Consulting LLC
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The Strategic Planning Process
A

strategic planning process has been in place for a number of years. The plan is reviewed

periodically to ensure the significant water resource, financial, and other challenges are
considered in Rancho Water’s mission, vision, values, guiding principles, and key objectives.

RCWD Vision
“Rancho California Water District is an innovative,
responsive, and prudent steward of the water and water
recycling service responsibility entrusted to it.”

Key elements of the vision include operating in a cost-effective manner, high-quality customer
service, proactive engagement, innovation, and operating sustainably (including system
operations, human resources activities, and financial management).

RCWD Mission
Rancho California Water District has established the following mission statement to
guide our decision making on behalf of the customers and communities we serve:

“The mission of the Rancho California Water District is to
deliver reliable, high-quality water and reclamation services to
its customers and communities in a prudent and sustainable
manner.”

Values
In 2010, staff reviewed and refined a set of five core values. This expression of our values – to
one another and to our customers and community – is incorporated into key Rancho Water
efforts such as our budget, strategic plan, internal communications, and website.

Page 3

Rancho Water’s core organizational values are stated as follows:

Serving Our Customers with Vision, Confidence, and PRIDE!
P
R
I
D
E







Professionalism
Responsibility
Integrity & Ethics
Dedication
Equality & Fairness

We are committed to our responsibilities to serve our customers and have a passion for creative
and collaborative solutions. We take on big challenges and pride ourselves on seeing them
through. We value recognizing our efforts and sharing our successes. We hold ourselves
accountable to our customers, communities, stakeholders, and employees by honoring our
commitments, providing results, and striving for the highest quality.
The goal of this effort is not simply to state our organizational values, but to develop a shared
culture where these values drive our actions – towards our fellow employees, our customers,
and our community.

Guiding Principles
These five principles represent the commitment statements for Rancho Water to focus and
drive the Strategic Plan: reliability, quality, stewardship, sustainability, and customer and
community. Rancho Water is committed to these principles to achieve our vision of being an
innovative, responsive, and prudent steward of the water and water recycling service
responsibility entrusted to it.

Reliability

Customers &
Community

Rancho Water is an
innovative, and
prudent steward of
the water & recycled
water service
responsibility
entrusted to it

Sustainability

Quality

Stewardship
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Reliability

Rancho Water will provide a level of water reliability that ensures
customers’ water needs are met.

Quality

Rancho Water will provide safe water and high-quality services to its
customers.

Stewardship

Rancho Water will exercise good stewardship of financial and operating
assets through use of sound, cost-effective business judgment.

Sustainability

Rancho Water will address, adopt, and implement policies that support the
social, economic, and environmental values of the service area.

Customer and
Community

Rancho Water will inform and engage its customers and community
leaders as it pursues reliable, high quality, and sustainable water supply.

Major Initiatives
Within these 5 guiding principles are several important initiatives for Rancho Water in the
coming years. These initiatives include revisiting and updating the water supply portfolio,
implementing a water quality/brine management strategy to enable enhanced recycling of water
and groundwater conjunctive use, implementing and communicating drought-response needs
and actions, implementing the wastewater treatment strategy at the Santa Rosa Water
Reclamation Facility, continuing to make organizational enhancements and optimally integrating
the Vail Lake property into our system. Each of these is briefly discussed below.

Initiative 1 – Enhance the RCWD water supply portfolio
Rancho Water last updated its Integrated
Resources Plan in 2005. Significant changes
have occurred since that time, including
expanded state requirements for conservation,
climate change considerations, rate structure
changes, rising imported water costs, the Bay
Delta Conservation Plan and Vail Lake
acquisition. A reliable water supply will support
economic development and the quality of life of
the region.

Initiative 2 – Water Quality Preservation and Enhancements
In addition, Rancho Water overlies a productive groundwater basin, the expanded use of which
would add significant reliability to the service area. Additionally, the water quality of the basin
must be protected in order to realize the full economic benefit of potential increased utilization of
this critical local resource.
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Optimal use of the groundwater basin involves the need to dispose of the residual brines from
recycled water and groundwater treatment. Brine management is a critical feature of managing
the groundwater basin for the long-term benefits of the ratepayers, as Rancho Water targets
optimizing the utilization of the local groundwater aquifers to insure water quality protection and
maximizing groundwater production opportunities in order to reduce dependence on imported
water supplies.
Such activities as incorporation of the Local Area Management Program (LAMP) into the OnSite Wastewater Treatment System (OWTS) policy of the County of Riverside will protect the
groundwater quality.
Providing a long-term salt management strategy will create a solid foundation for building further
water reliability.

Initiative 3 – Drought response
Current and future droughts will challenge Rancho Water
on the water supply, finance and public outreach fronts.
Implementation of the Water Shortage Contingency Plan
and continued implementation of the Water Use
Efficiency Program will be key activities in the coming
year. Rancho Water’s Communications Plan must be
updated to ensure it reflects current conditions.

Initiative 4 – Implementation of the Santa Rosa Water Reclamation Facility
(SRWRF) wastewater treatment strategy.

Rancho Water has contracted with the Elsinore Valley
Municipal Water District and Western Municipal Water
District for treatment services over the last 25 years.
Future regional service is planned through formation of a
Joint Powers Authority (JPA) of which completion is
anticipated in the summer of 2015.
In addition,
rehabilitation of the SRWRF is proposed.

Initiative 5 – Implement Organizational Enhancements
These include planning for and transferring institutional knowledge to ensure that appropriate
skill sets are retained and enhanced. The skills Rancho Water needs to be successful in the
future are also changing. Ensuring we develop and retain these skills in a competitive job
market will be critical.
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There is also a need to develop and implement improved
employee communication approaches to enhance
workforce knowledge and engagement.
It is important for Rancho Water to continue to be effective
and efficient stewards of the public resources entrusted to
it.
Development and tracking of metrics to ensure
accountability will be continued and optimized.
This
initiative emphasizes the need to proactively examine opportunities to improve services and
efficiency, recognizing Rancho Water’s growing emphasis on operations and maintenance.

Initiative 6 – Vail Lake Integration
Rancho Water’s recent acquisition of the Vail Lake property presents a variety of opportunities
and challenges. Completion of a Vail Lake Resource Management Plan (RMP) will guide
Rancho Water in leveraging the opportunities and meeting the operational challenges. Staff will
also conduct an evaluation of the potential to develop a riparian mitigation land bank. In
addition, a financial and operational sustainability plan for the Vail Lake properties/assets will be
generated.

Guiding Principles, Strategies and
Objectives
Guiding
Principle 1:
Reliability

Rancho Water will provide a level of water
reliability that ensures customers’ water needs
are met.

Strategy 1 – Develop appropriate water resource mix to meet the water reliability needs
of the community we serve
Objective 1: Review and update the Integrated
Resources Plan in light of current
resources and economic trends
Objective 2: Track opportunities for water transfers
Objective 3: Communicate the plan to and engage
the Board in policy establishment
Objective 4: Develop resource-planning tools and
models to support long-term planning
Objective 5:

Modify capital program to reflect
updated water supply portfolio
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Strategy 2 - Increase the use of recycled water in the service area
Objective 1: Process onsite recycled water conversions
Objective 2: Coordinate water and recycled service opportunities with area agencies
Strategy 3 – Develop and implement a comprehensive groundwater management strategy
Objective 1: Work with Riverside County Health Department to develop a Local Agency Management Plan
that addresses Rancho Water concerns
Objective 2: Conduct additional basin modeling
Objective 3: Implement groundwater conjunctive use project – Phase I & II
Objective 4: Engage with Eastern and Western in Metropolitan negotiations on access to replenishment of
water
Strategy 4 – Develop Brine Management Strategy and Future Recycled Water Project
Objective 1: Complete preliminary design
Objective 2: Negotiate and finalize institutional arrangements
Objective 3: Complete final design
Objective 4: Complete California Environmental Quality Act documentation
Objective 5: Secure additional funding assistance
Objective 6: Complete construction
Strategy 5 – Engage on statewide water policy issues
Objective 1: Work with the Board to establish the RCWD position on the Bay Delta Conservation Plan
Objective 2: Track and engage on regulations and legislation that affects Rancho Water
Strategy 6 – Respond to anticipated near-term water shortages through rate structure
modification, conservation assistance, customer service, and outreach
Objective 1: Implement the newly updated Water Shortage Contingency Plan
Objective 2: Increase local messaging and outreach in anticipation of water supply constraints
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Guiding
Principle 2:
Quality

Rancho Water will provide safe water and highquality services to its customers.

Strategy 1 – Address planning for long-term salinity management/nutrient management
Objective 1: Implement the Salt / Nutrient Management Plan with regional partners
Objective 2: Track progress on wine country infrastructure
Strategy 2 – Anticipate and comply with regulatory and
environmental changes
Objective 1: Continue to meet regulatory requirements
water/wastewater/environmental/security
Objective 2: Evaluate impact of potential changes in water quality
regulations on RCWD well production and cost of
operations
Objective 3: Track regulation development and engage where
appropriate
Strategy 3 – Provide safe drinking water to our customers by ensuring all current and
anticipated drinking-water regulations are met or surpassed
Objective 1: Meet all standards 100 percent of the time

Guiding
Principle 3:
Stewardship

Rancho Water will exercise good stewardship of
financial and operating assets through use of
sound, cost-effective business judgment.

Strategy 1 – Plan and prepare for catastrophic emergencies
Objective 1: Conduct annual joint agency hazardous material response drill at the SRWRF-CCR Title 19
compliance
Objective 2: Conduct annual NIMSCAST report to FEMA.
Report RCWD compliance with the National
Incident Management System (NIMS)
Objective 3: Conduct RCWD Emergency Operations
Plan training &/or exercise periodically and
implement lessons learned
Objective 4: Evaluate EOC needs
Objective 5: Assess business resumption capability
Strategy 2 – Research and analyze beneficial outside service agreements
Objective 1: Evaluate potential service agreement for Western Municipal Water District retail service area
Objective 2: Evaluate providing sewer collection maintenance services to adjacent areas
Objective 3: Achieve the formation of a JPA with Santa Rosa Water Reclamation Plant agencies
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Strategy 3 – Optimize real estate management (acquisition and use)
Objective 1: Develop a plan for Tarwater Property suitable for developing income-producing property
program
Objective 2: Acquire 1305 and 1610 PZ reservoir sites
Objective 3: Investigate and acquire potential sites as identified in the Integrated Resource Plan
Strategy 4 – Maximize outside funding opportunities
Objective 1: Complete Proposition 84 Integrated Regional Water Management and other state/local grants
Objective 2: Track and report grant opportunities/wins
Objective 3: Pursue Title XVI funding – Annual Appropriations
Objective 4: Evaluate and Pursue Opportunities for Grant Funds from proposed 2014 Water Bond
Objective 5: Implement adopted grant management procedures
Strategy 5 – Maintain, implement, and enhance the long-range financial plan
Objective 1: Implement Asset Management Planning
Objective 2: Update Water Facility Master Plan
Objective 3: Update Wastewater Facility Master Plan
Objective 4: Annually develop a 5-year Capital Improvement Plan
Objective 5: Continue participation in the Rate Refinement Workgroup
Objective 6: Achieve cash reserve and revenue levels as identified in Cash Reserve Policy
Objective 7: Investigate reserve and revenue protection strategies
Objective 8: Review budget-based tiered rate model and cost allocations to tiers
Objective 9: Prepare and annual update to the Long-Range Financial Plan
Objective 10: Annually update financial policies
Objective 11: Conduct an annual credit rating review process
Strategy 6 – Implement long-term plan for wastewater treatment
Objective 1: Initiate and complete rehabilitation of the Santa Rosa Water Reclamation Facility (SRWRF)
Objective 2: Establish JPA for future wastewater service at the SRWRF
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Strategy 7 – Pursue maintenance on existing facilities that meets or exceeds industry
y
norms
Objective 1:

Implement, integrate, and utilize a
replacement Computerized Maintenance
Management System (CMMS)

Objective 2:

Evaluate maintenance level of service
standards

Objective 3:

Imbed maintenance standards in the
maintenance program

Objective 4:

Rehabilitate wells to restore system
capacity

Strategy 8 – Continue to use Effective Utility Management (EUM) as a management tool
for optimizing RCWD activities
Objective 1: Continue to track EUM performance measurement indicators
Strategy 9 – Optimize external shared service opportunities
Objective 1: Explore bulk purchase of chemicals
Objective 2: Explore biosolid disposal partnership
Objective 3: Explore state purchase pools
Objective 4: Explore equipment sharing with adjacent regional government entities
Objective 5: Explore O&M opportunities to provide or receive services to/from other government/private
entities
Strategy 10 – Improve organizational effectiveness
Objective 1: Further use of organizational performance measurement/management
Objective 2: Implement remaining Track 2 items of Enterprise Resource Planning (ERP) – Document
Management and Performance Management
Objective 3: Implement Track 2 of ERP Customer Information System (CIS) Project
Objective 4: Implement Geographic Information System (GIS) Master Plan
Objective 5:

Review outsourcing opportunities related to fleet maintenance, inspection, leasing/
maintenance

Objective 6: Examine vacancies to determine optimum staffing levels
Objective 7: Conduct post technology implementation audits to determine value provided
Objective 8: Track and evaluate overtime trends
Objective 9: Improve internal communications to enhance staff awareness and engagement
Objective 10: Brief all employees on the Strategic Plan
Objective 11: Continue to set and communicate performance metrics to all employees
Objective 12: Provide appropriate education & safety-related training for all employees
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Objective 13: Review District website and for additional customer functionality opportunities
Objective 14: Update the Information Technology Master Plan
Objective 15: Identify and phase out, as appropriate, duplicate data handling systems
Strategy 11 – Promote an open and professional work environment throughout the
organization
Objective 1: Reinforce partnerships with the bargaining units to promote a spirit of cooperation, respect,
and trust
Objective 2: Reinforce District value statement – “PRIDE”
Objective 3: Proactively address appropriate policy and process changes
Objective 4: Proactively and collaboratively address grievances
Objective 5: Provide cooperative cross-functional problem-solving opportunities
Strategy 12 – Attract, retain, and develop quality staff
Objective 1: Maintain competitive compensation & benefits package
Objective 2: Optimize human resources of organization through involvement & empowerment
Objective 3: Conduct annual performance management and evaluation
Objective 4: Develop a succession plan
Objective 5: Track attrition and causes
Objective 6: Assess and revise employee-training programs to develop bench strength
Objective 7: Include a cross-divisional review element in employee performance evaluations

Guiding
Principle 4:
Sustainability

Rancho Water will address, adopt, and
implement policies that support the social,
economic, and environmental values of the
service area.

Strategy 1 – Implement effective water use efficiency (conservation) plan that meets or
exceeds voluntary best management practices and/or legislative
requirements
Objective 1: Present Water Use Efficiency Blueprint to Board for approval
Objective

2: Complete 2015 Urban
Plan/Agricultural Water Plan

Water

Management

Objective 3: Provide customer information and assistance – water
use efficiency evaluations
Objective 4:

Target Demonstration Efforts – Partner with local
Homeowner’s Associations to promote and encourage
sound water use through efficient irrigation and plant
materials
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Objective 5: Develop a Financial Incentive Program targeted to the commercial, industrial, and institutional
customer sector
Objective 6: Continue to provide a Financial Incentive Program tailored to the agricultural customer sector
Objective 7: Conduct research projects to demonstrate new agricultural irrigation efficiency techniques and
technologies
Objective 8: Continue to implement residential and landscape water use efficiency programs
Objective 9: Work cooperatively with the Cities of Temecula and Murrieta and the County of Riverside to
develop effective landscape ordinance that is consistent with encouraging efficient landscape
Objective 10: Implement conservation program review recommendations
Objective 11: Comply with state-mandated 20% urban per capita water use reduction by 2020 legislation,
SB x7-7
Objective 12: Establish efficiency requirements for recycled water to maximize efficient use of the resource
Objective 13: Increase representation of retailers, particularly with a finance perspective, in the California
Urban Water Conservation Council (CUWCC) regarding the value of water budget based rate
structures to achieve conservation
Objective 14: Provide customer information and assistance – Workshops and information
Objective 15: Implement conservation program review recommendations
Strategy 2 – Optimize the Vail Lake asset
Objective 1: Prepare a Resource Management Plan for Vail Lake
Objective 2: Evaluate development of a riparian mitigation land bank
Objective 3: Develop a financial and operational sustainability plan for
the Vail Lake properties/assets
Strategy 3 – Optimize partnerships with neighboring public agencies
Objective 1:

Partner with Eastern Municipal Water District, Western Municipal Water District, and
Metropolitan Water District of Southern California (and others) to offer conservation programs
to Rancho California Water District customers

Objective 2: Work with Cities of Temecula and Murrieta and County of Riverside to pursue sustainability
initiatives where practical
Objective 3: Work with local school boards to communicate key water messages
Objective 4:

Work with local water agencies, Association of California Water Agencies, California
Association of Sanitation Agencies, and others to track and comment on state legislative
proposals that may impact Rancho California Water District and its customers

Strategy 4 – Optimize energy efficiencies including the economically appropriate use of
renewable power
Objective 1: Evaluate and implement energy-efficient systems
Objective 2: Evaluate and implement alternative energy opportunities
Objective 3: Utilize new Supervisory Control and Data Acquisition (SCADA) system to achieve greater
energy optimization
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Guiding
Principle 5:
Customer
and
Community

Rancho Water will inform and engage its
customers and community leaders as it pursues
reliable, high quality, and sustainable water
supply.

Strategy 1 – Communicate with and engage our community on water matters of
importance to the region
Objective 1: Continue to provide informative articles in
water bill mailer, newsletter, newspaper,
& other avenues
Objective 2: Conduct targeted outreach to customers
who may be impacted by RCWD
construction projects
Objective 3:

Communicate strategic progress to
stakeholders

Objective 4: Brief key stakeholders on water supply
challenges & need for their support for solutions in Sacramento
Objective 5: Brief chambers of commerce & other local business groups on water supply challenges, need
for Delta solution, & RCWD’s Integrated Plan for local supplies
Objective 6: Brief editorial boards of local newspapers on current water supply challenges & RCWD’s
Integrated Plan
Objective 7: Expand executive staff involvement with local chambers & community groups
Objective 8: Assess opportunities to increase customer awareness of imported water supply conditions
Objective 9: Meet educational water efficiency BMP through school educational programs
Objective 10: Meet and brief city councils to leverage televised broadcasts to convey water issue
information
Strategy 2 – Provide prompt responses and cost-effective customer service
Objective 1: Develop customer service standards
Objective 2: Conduct cost-effective Customer Satisfaction/Feedback Survey every 5 years
Objective 3: Track call-wait times and validate benchmarks
Strategy 3 – Minimize complaints on quality, reliability, billing, and customer service
Objective 1: Track and analyze customer complaints
Objective 2: Incorporate the findings into revised customer service policies/standards
Strategy 4 – Provide staff support for Board of Directors’ meetings to engage the
community
Objective 1: Prepare adequate and timely information to support sound policy decisions by the Board of
Directors
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Strategic Business Plan Scorecard and
Performance Measurement Indicators
So that we can track our progress towards the Strategic Objectives, management maintains a
Strategic Business Plan Scorecard which includes targeted activities, priority level, a brief
description of the objective or activity, current status, responsible lead or manager, and
performance metric. In addition, performance measurement indicators have been developed to
make judgments about the effectiveness and efficiency of our operations as well as to drive
improvements, which successfully translate our strategies into action. A measurement system
services many vital purposes, including focusing attention on key issues, clarifying expectations,
facilitating decision-making, and, most importantly, learning and improving.
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Message from the Board of Directors
Since its formation in 1977, the Rancho California Water District (District) has remained steadfast
in its commitment to provide a reliable supply of high-quality water, wastewater, and reclamation
services. Through leadership and representation, and working closely with neighboring agencies,
the District continues to plan for and meet the ever-changing needs of a growing and diverse
community. Conserving and managing the area’s unique water resources are essential to the
continued viability of the community. By integrating local planning challenges and regional
stakeholder partnerships, the District maximizes system reliability and efficiencies, while preserving
resources for future generations utilizing the principles of sustainability and prudent fiscal practices.
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Glossary of Abbreviations and Terms
Agencies and Organizations
AWWA
CUWCC
CDFW
CORPS
DDW
District
DSOD
DWR
EMWD
EVMWD
EPA
EVMWD
IID
MWDSC
PECHANGA
RCFC
RCWD
RWQCB
SAWPA
SCAG
SDRWQCB
SRRRA
SRRWD
SWRCB
USGS
WMWD

American Water Works Association
California Urban Water Conservation Council
California Department of Fish and Wildlife
United States Army Corps of Engineers
State Water Resources Control Board’s Division of Drinking Water
Rancho California Water District
Division of Safety of Dams
California Department of Water Resources
Eastern Municipal Water District
Elsinore Valley Municipal Water District
United States Environmental Protection Agency
Elsinore Valley Municipal Water District
Imperial Irrigation District
Metropolitan Water District of Southern California
Pechanga Band of Luiseño Mission Indians
Riverside County Flood Control and Water Conservation District
Rancho California Water District
Regional Water Quality Control Board
Santa Ana Water Protection Agency
Southern California Association of Governments
San Diego Regional Water Quality Control Board
Santa Rosa Regional Resources Authority
Santa Rosa Ranches Water District
State Water Resources Control Board
United States Geological Survey
Western Municipal Water District

Facilities and Locations
CVP
PWS
SCADA
SRWRF
SWP
TVRWRF
VDC
VDCR/RF

Central Valley Project
Public Water System
Supervisory Control And Data Acquisition
Santa Rosa Water Reclamation Facility
State Water Project
Temecula Valley Regional Water Reclamation Facility
Valle De Los Caballos
Valle De Los Caballos Recharge/Recovery Facility

Measurements
AF
AFY
GPCD
HCF
MAF
MCL
MG
mg/L
MGD
PPM
TAF
µg/L

Acre-feet
Acre-feet per year
Gallons per capita (person) per day
Hundred cubic-feet
Million acre-feet
Maximum Contaminant Level
Million gallons
Milligram per liter (10-3 gram per liter)
Million gallons per day
Parts per million
Thousand acre-feet
Microgram per liter (10-6 gram per liter) or parts per billion

Rancho California Water District
2015 Urban Water Management Plan
Page 6 of 202

Water Quality
BOD
CT
MBAS
TDS
Title 22
TOC
TSS
VOC

Biochemical Oxygen Demand
Contact Time
Methylene Blue-Activated Substances
Total Dissolved Solids
California Title 22 Drinking Water Standards
Total Organic Carbon
Total Suspended Solids
Volatile Organic Compounds

Other
Act
AWT
BMP
CEQA
CII
CIP
CSA
CWC
CY
DMM
ET
ETo
EWMP
GIS
Guidebook
FY
HECW
HMMP
IORP
IPR
IRP
IRWM
IRWMP
IWRP
Judgment
LFSH
Methodologies
MOU
NAICS
NAVD88
O&M
RUWMP
SB
SB X7-7
SDWA
SGMA
TAZ
UWMP
WFMP
WSAP
WSC Plan
WSDM Plan
WSS

Urban Water Management Planning Act of 1983, as amended
Advanced Water Treatment
Best Management Practice
California Environmental Quality Act
Commercial, Industrial, and Institutional
Capital Improvement Program
Contract Service Area
California Water Code
Calendar Year
Demand Management Measure
Evapotranspiration
Evapotranspiration of a Standardized Grass
Efficient Water Management Practice
Geographic Information System
2015 UWMP Guidebook for Urban Water Suppliers
Fiscal Year
High-Efficiency Clothes Washer
Habitat Mitigation and Monitoring Plan, Recycled Water Storage Pond No. 5 Project,
City of Murrieta, County of Riverside, California
Interim Operation Restriction Plan
Indirect Potable Recharge
Regional Integrated Resources Plan
Integrated Regional Water Management
Integrated Regional Water Management Plan
Integrated Water Resources Plan
Modified Final Judgment and Decree
Low-Flow Showerhead
Methodologies for Calculating Baseline and Compliance Urban Per Capita Water Use
Memorandum of Understanding
North American Industry Classification System
North American Vertical Datum of 1988
Operation and Maintenance
Regional Urban Water Management Plan
Senate Bill
Water Conservation Act of 2009
Safe Drinking Water Act
Sustainable Groundwater Management Act of 2014
Transportation Analysis Zone
Urban Water Management Plan
Water Facilities Master Plan
Water Supply Allocation Plan
Water Shortage Contingency Plan
Water Surplus and Drought Management Plan
Water Sense Specification
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Executive Summary
The Rancho California Water District (District) provides water and reclamation
services to the city of Temecula, portions of the city of Murrieta, and
unincorporated areas of Riverside county. The long-term vision of the District is to
be “an innovative, responsive, and prudent steward of the water and water
recycling service responsibility entrusted to it.”
Mission Statement
The mission of the Rancho California Water District is to deliver reliable,
high-quality water and reclamation services to its customers and
communities in a prudent and sustainable manner.
The District’s 2015 Urban Water Management Plan (UWMP) has been prepared in
compliance with Sections 10610 through 10656 of the Urban Water Management
Planning Act (Act), which were added by Statute 1983, Chapter 1009, and became
effective on January 1, 1984. The Act, as amended, requires development of an
UWMP every 5 years in the years ending in zero and five. The UWMP is intended
to serve as a general, flexible, and open-ended document that periodically can be
updated to reflect changes in the regional water supply trends, and conservation
and water use efficiency policies.
The District’s 2015 UWMP revises the 2010 UWMP prepared by the District, and
incorporates changes enacted by legislation since that time. The Act has been
modified over the years in response to the state’s water shortages, droughts, and
other factors. A significant amendment was made in 2009 after the drought of
2007-2009 and as a result of the governor’s call for a statewide 20% reduction in
urban water use by the year 2020. This was the Water Conservation Act of 2009,
also known as SB X7-7, which requires agencies to establish water use targets for
2015 and 2020 that would result in statewide savings of 20% by 2020. Other
legislative changes that have affected the District’s 2015 UWMP include:


Demand Management Measures California Water Code (CWC) Section
10631 (f) (1) and (2) Assembly Bill 2067, 2014;



Submittal Date CWC Section 10621 (d) Assembly Bill 2067, 2014;



Electronic Submittal CWC Section 10644 (a) (2) Senate Bill 1420, 2014;



Standardized Forms CWC Section 10644 (a) (2) Senate Bill 1420, 2014;



Water Loss CWC Section 10631 (e) (1) (J) and (e) (3) (A) and (B) Senate
Bill 1420, 2014;



Estimating Future Water Savings CWC Section 10631 (e) (4) Senate Bill
1420, 2014; and
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Defining Water Features CWC Section 10632 (b) Assembly Bill 2409, 2010.

Beginning in 2016, retail water suppliers are required to comply with the water
conservation requirements in SB X7-7 in order to be eligible for state water grants
or loans. The District is required to set targets and track progress toward
decreasing daily per capita urban water use in the District’s service area, which
will assist the state in meeting its 20% reduction goal by 2020.
Development of the 2015 UWMP was performed by the District’s Engineering
Division, in coordination with the District’s Administration, Operations and
Maintenance, and Finance Divisions. In addition, letters were sent to the Cities of
Murrieta and Temecula, the County of Riverside, and the District’s water
wholesalers – Eastern Municipal Water District (EMWD) and Western Municipal
Water District (WMWD), notifying them of the District’s intent to update its 2010
UWMP.
The District has elected to follow the California Department of Water Resources
(DWR) organization recommendation for the 2015 UWMP. A summary of each
Chapter is provided below:
Chapter 1 - Introduction and Overview: The District provides a discussion
on the importance and extent of its water management planning efforts. The
information included in the 2015 UWMP represents the most current and
available planning projections of water supply capability and demands
developed through a collaborative process with the District’s wholesale
suppliers, as well as the cities and counties within the District’s service
area.
Chapter 2 - Plan Preparation: There are 2 Public Water Systems (PWS)
contained within the District’s service area: the Rancho California Water
District PWS (CA3310038) and the Vail Lake Village Resort PWS
(CA3303084). In 2015, the Rancho California Water District PWS had
43,764 municipal connections and supplied a total of 69,079 acre-feet (AF)
of water. In 2015, the Vail Lake Village Resort PWS had approximately 300
municipal connections and supplied a total of 92 AF of water. While the
Rancho California Water District PWS has 3,000 or more service
connections and supplies 3,000 or more AFY of water, the Vail Lake Village
Resort PWS is below both of these size thresholds. Accordingly, the
District’s 2015 UWMP pertains only to the Rancho California Water District
PWS, as the District does not have to prepare an individual or multiple
system plan for the Vail Lake Village Resort PWS.
The District coordinated with multiple agencies and stakeholders to obtain,
discuss, and utilize information in the development of the 2015 UWMP. This
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plan, in conjunction with other District planning documents, will be used by
District staff to guide the District’s water use and management efforts
through the year 2020, when the UWMP is required to be updated. The
2015 UWMP was also discussed at several publicly-noticed Engineering
and Operations Committee meetings at the District’s headquarters, prior to
the final public hearing, in order to encourage active involvement of diverse
social, cultural, and economic elements of the population within the service
area.
Chapter 3 - System Description: Located in the southwestern portion of
Riverside County, with its southwestern border adjoining the County of San
Diego’s northerly border, the District’s total service area encompasses
approximately 99,000 acres (154.7 square miles). The District is a “Special
District” organized and operated pursuant to the CWC, and is governed by
a 7-member Board of Directors elected by the voters of the region.
The District currently obtains its water supplies from the following primary
water sources: 1) local groundwater from the Temecula Valley Groundwater
Basin; 2) imported State Water Project (SWP) and Colorado River water
from the Metropolitan Water District of Southern California (MWDSC) via
EMWD and WMWD; and 3) recycled water from both the District and
EMWD.
Chapter 4 - System Water Use: The District quantified the 2015 potable and
raw water system demands by sector at 65,279 AFY, and projected these
demands through 2040. These projections include water sales to other
agencies, water transfers, and system water losses. The District projected
future water use based on the specific land use and sector classification,
number of proposed dwelling units, and/or gross acreage of a parcel.
As required by the CWC, these projections include the projected water use
for single-family and multi-family residential housing for lower income
households as identified in the housing element of the cities of Temecula
and Murrieta, as well as the county of Riverside.
Chapter 5 - Baselines and Targets: As required by SB X7-7, this section
identifies the District’s baseline and water use targets in 2015 and 2020 to
demonstrate a 20% reduction in per capita water use by 2020. The District
elected to update and recalculate the following elements required by SB
X7-7:


Baseline gross water use and service area population;



Baseline daily per capita water use;
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Urban water use target;



Interim urban water use target; and



Compliance year water use target.

Calculations of the baseline water use and targets are expressed as per
capita daily water use (gallons per capita per day, or GPCD), and were
based on the District’s gross water use. Gross water use is a measure of
water that enters the distribution system of the supplier over a 12-month
period, which, for the District, included the following allowable exclusions:


Recycled water delivered within the service area;



Water conveyed to another urban supplier; and



Water delivered for agricultural use.

A summary of the District’s calculations pertaining to SB X7-7 includes:


2015 District population was 148,105;



2015 annual gross water use was 39,845 AF;



The District’s 2010 Baseline water use was 384 GPCD;



The District’s 2015 Interim Target is 346 GPCD;



The District’s 2020 Target is 307 GPCD; and



The District’s calculated 2015 per capita water use is 240 GPCD,
which achieved the targeted reduction for 2015.

Chapter 6 - System Supplies: The District receives its imported water
(treated and untreated) directly through 6 MWDSC water turnouts—3 in
EMWD’s service area and 3 in WMWD’s service area—and pumps
groundwater from 53 active production wells. The District owns 1 surface
reservoir, Vail Lake. Releases from Vail Lake, in accordance with SWRCQB
Appropriation Permit No. 7032, are accounted for as part of the District’s
native groundwater supply.
Recycled water used by the District is produced at the Santa Rosa Regional
Resources Authority’s (SRRRA) Santa Rosa Water Reclamation Facility
(SRWRF) or is purchased from EMWD’s Temecula Valley Regional Water
Reclamation Facility (TVRWRF). The SRRRA is constituted of 3 member
agencies including WMWD, the Elsinore Valley Municipal Water District
(EVMWD), and the District, all of which generate wastewater that is
ultimately treated at the SRWRF. Both the TVRWRF and the SRWRF
produce disinfected tertiary recycled water meeting the State of California
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Title 22 regulations for such uses as recreational impoundments and
surface irrigation for landscaping, golf courses, agriculture, parks and
playgrounds, as well as certain industrial processes. In 2015, the District
produced, and was supplied with, 4,036 AF of recycled water, in addition to
444 AF of groundwater pumped directly into the recycled water distribution
system.
Historically, groundwater has supplied between 25 to 40% of the District’s
total water supply and imported water has supplied between 60 to 70%. In
2015, recycled water comprised approximately 6% of the District’s water
supply portfolio.
The District has documented the sources and volumes of water supplied in
2015 in Table 6-14, which totaled 69,079 AFY. The District has summarized
the volume of water by source that is forecasted as reasonably available
through 2040, when supply is anticipated to increase to 106,986 AFY.
Chapter 7 - Water Supply Reliability: The available supplies and water
demands for the District’s water service area were analyzed to assess the
District’s ability to satisfy demands during 3 hydrologic scenarios: a normal
water year, single-dry water year, and multiple-dry water years. DWR has
interpreted “multiple-dry years” to mean 3 dry years; however, the District
has elected to include a fourth dry year as well. It is expected that the
District will be able to meet 100% of its demand under every hydrologic
scenario.
There are no known water quality concerns that will significantly impact
water supply reliability; therefore, there is no projected reduction in water
supplies due to water quality constraints during the 25-year planning period.
The District will continue to implement its Water Facilities Master Plan
(WFMP) and Capital Improvement Program (CIP), which provide for system
redundancy and enhanced reliability of supply.
MWDSC evaluated the dependability of regional water supplies and
concluded that the combination of imported water storage and expanding
local resource programs would ensure its service area’s demands would be
met in the future. EMWD and WMWD and their member agencies, including
the District, expressly rely upon MWDSC’s 2015 UWMP in estimating future
imported water availability to its service area. Specifically, MWDSC has
concluded that it has supply capabilities that would be sufficient to meet
expected demands through 2040 under normal year, single-dry year and
multiple-dry year conditions.
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Chapter 8 - Water Shortage Contingency Planning: The District has
developed a Water Shortage Contingency Plan (WSC Plan), in
accordance with CWC 10632. The District’s WSC Plan demonstrates
the ability of the District to meet demands under a supply shortage of
up to 50%. The WSC Plan also includes actions to be undertaken by
the District to prepare for, and implement during, a catastrophic
interruption of water supplies including, but not limited to, a regional
power outage, an earthquake, or other disaster. Emphasis is placed on
protection of public health, sanitation, fire protection, and general public
welfare.
The June 2015 revision of the WSC Plan included specific stages of action
to be undertaken in response to water supply shortages, including
adjustments in customers’ assigned water budgets during specified stages.
The WSC Plan also contains specific prohibitions of end uses and
consumption reduction methods during each of the 5 shortage stages for its
landscape, commercial/institutional/industrial (CII), single-family, multifamily, agricultural, and other mixed use customers, including specific
restrictions on water features and swimming pools.
At the time a water shortage condition is identified, the District’s General
Manager shall recommend the appropriate shortage stage based on an
analysis of current and available water supplies and anticipated demands.
The District’s Board of Directors shall consider and adopt a resolution
declaring the appropriate shortage stage and measures to be implemented.
These actions could be made in any hydrologic year as deemed necessary.
Measures called for in the stages of the District’s WSC Plan are primarily
enforced through fines, allocation surcharges, and monetary assessments.
In extreme cases, certain types of outdoor water service may be
discontinued until the emergency situation is over. Water users who
violate any of the general provisions or additional measures required, as
part of the applicable WSC Plan stage, are subject to the enforcement
actions outlined in the District’s WSC Plan.
Currently, the District has a Cash Reserve Policy to deal with risk. One
element of that reserve policy is a Drought Reserve. The Drought Reserve
takes into account changes in the District’s water supply operational costs
and the reduced revenues from lower water sales. This reserve will be
used to minimize any potential rate impacts caused by the
implementation of the District’s WSC Plan.
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Chapter 9 - Demand Management Measures: The District recognizes water
use efficiency as an integral component of its water supply strategy.
Demand Management Measures (DMMs) refer to policies, programs, rules,
regulation and ordinances, and the use of devices, equipment, and facilities
that, over the long-term, have been generally justified and accepted by the
industry as providing a “reliable” reduction in water demand. DMMs are
equivalent and correlate to the Best Management Practices (BMPs), as
established and recently reorganized by the California Urban Water
Conservation Council (CUWCC).
The District’s most effective conservation effort has been the
implementation of a tiered rate structure in 2010. As supported by the
reduction in GPCD annual averages for the District presented in Chapter 5,
the introduction of tiered water rates has been a fundamental component of
the District’s implementation plan toward achieving a 20% reduction in
potable water consumption by 2020. Furthermore, during stages 3, 4, and 5
of the District’s WSC Plan, the General Manager has the ability to
recommend a water budget decrease to the District’s Board of Directors,
which provides a critical consumption reduction measure when necessary.
CUWCC members have the option of submitting their 2013–2014 BMP
annual reports in lieu of describing the DMMs in their UWMP. The District
has maintained full compliance with all the BMPs to date. The District’s
2013-2014 BMP Annual Reports indicate that it is on track for meeting BMP
coverage in its service area according to the Memorandum of
Understanding (MOU). The District continues to work toward implementing
the most cost-effective BMPs, including technologies and methodologies
that result in more efficient water use and conservation.
Chapter 10 - Plan Adoption, Submittal, and Implementation: The District
described the steps taken to adopt and submit the UWMP, and to make it
publicly available. The Cities of Temecula and Murrieta, the County of
Riverside, EMWD, and WMWD were notified 60 days prior to the public
hearing on the District’s intent to update the District’s 2015 UWMP, in
accordance with CWC 10621(b).
The public hearing was noticed in local newspapers, which included the
time and place of the hearing, as well as the location where the plan is
available for public inspection. The Cities of Temecula and Murrieta, the
County of Riverside, EMWD, and WMWD were also notified of the public
hearing. The 2015 UWMP was made available at the District’s
headquarters for public inspection prior to the public hearing.
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As part of the public hearing, the District provided information on the
District’s baseline values, water use targets, and implementation plan. The
District’s Board of Directors had the opportunity to modify the 2015 UWMP
in response to public input before adoption.
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Chapter 1. Introduction and Overview
Located in the southwestern portion of Riverside County, with its southwestern
border adjoining the County of San Diego’s northerly border, the District’s total
service area encompasses approximately 99,000 acres (154.7 square miles) and
is comprised of the city of Temecula, portions of the city of Murrieta, and
unincorporated territory in the county of Riverside. The District is a “Special
District” organized and operated pursuant to the California Water Code (CWC),
and is governed by a 7-member Board of Directors that is elected by the voters of
the region.
The long-term vision of the District is to be “an innovative, responsive, and prudent
steward of the water and water recycling service responsibility entrusted to it.”
Mission Statement
The mission of the Rancho California Water District is to deliver reliable,
high-quality water and reclamation services to its customers and
communities in a prudent and sustainable manner.
1.1

Background and Purpose

An UWMP is prepared by a water purveyor to ensure the appropriate level of
reliability in water service sufficient to meet the needs of its various categories of
customers during normal, single-dry, or multiple-dry years. The California Urban
Water Management Planning Act (UWMP Act) of 1983, as amended in 2010 and
attached as Appendix A, requires urban water suppliers to develop an UWMP
every 5 years in the years ending in zero and five. As such, the UWMP is regarded
as a guideline subject to revision, with each update incorporating new strategies
and requirements in response to new legislation and other changing conditions.
The Legislature declared that the waters of the state are a limited and renewable
resource subject to ever-increasing demands; that the conservation and efficient
use of urban water supplies are of statewide concern; that successful
implementation of plans is best accomplished at the local level; that conservation
and efficient use of water shall be actively pursued to protect both the people of
the state and their water resources; that conservation and efficient use of urban
water supplies shall be a guiding criterion in public decisions; and that urban water
suppliers shall be required to develop water management plans to achieve
conservation and efficient use. Originally focused on water supply reliability and
water use efficiency, amendments to the UWMP Act provide additional emphasis
on water shortage contingency planning, water use efficiency, water quality, and
specific water reductions by 2020.
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1.2

Urban Water Management Planning and the California Water Code

The District’s 2015 UWMP revises the 2010 UWMP prepared by the District, and
incorporates changes enacted by legislation since that time. The UWMP Act has
been modified over the years in response to the state’s water shortages, droughts,
and other factors. A significant amendment was made in 2009, after the drought of
2007-2009 and as a result of the governor’s call for a statewide 20% reduction in
urban water use by the year 2020. This was the Water Conservation Act of 2009,
also known as SB X7-7 and attached as Appendix B, which requires agencies to
establish water use targets for 2015 and 2020 that would result in statewide
savings of 20% by 2020. Other legislative changes that have affected the District’s
2015 UWMP include:


Demand Management Measures CWC Section 10631 (f) (1) and (2)
Assembly Bill 2067, 2014;



Submittal Date CWC Section 10621 (d) Assembly Bill 2067, 2014;



Electronic Submittal CWC Section 10644 (a) (2) Senate Bill 1420, 2014;



Standardized Forms CWC Section 10644 (a) (2) Senate Bill 1420, 2014;



Water Loss CWC Section 10631 (e) (1) (J) and (e) (3) (A) and (B)
Senate Bill 1420, 2014;



Estimating Future Water Savings CWC Section 10631 (e) (4) Senate Bill
1420, 2014; and



Defining Water Features CWC Section 10632 (b) Assembly Bill 2409,
2010.

Beginning in 2016, retail water suppliers are required to comply with the water
conservation requirements in SB X7-7 in order to be eligible for state water grants
or loans. Retail water agencies are required to set targets and track progress
toward decreasing daily per capita urban water use in their service area, which will
assist the state in meeting its 20% reduction goal by 2020.
1.3

Urban Water Management Plans in Relation to Other Planning Efforts

The District’s 2015 UWMP provides information on water management efforts
specific to the District’s service areas; however, water management does not
happen in isolation, as there are other planning processes that integrate with the
UWMP to accomplish urban planning. The following is a list of other planning
efforts that the District utilized in the preparation of the 2015 UWMP:
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1.4



General Plans developed by the Cites of Murrieta and Temecula, as well
as the County of Riverside;



2015 Urban Water Management Plan developed by MWDSC, as well as
2015 Draft Urban Water Management Plans developed by EMWD and
WMWD;



The District’s 2015 Water Facilities Master Plan (WFMP);



The District’s 2015 Agricultural Water Management Plan;



The District’s 2010 Urban Water Management Plan (UWMP);



The District’s 2005 Regional Integrated Resources Plan (IRP);



The District’s Recommended Groundwater Production Reports, last
updated for Fiscal Year (FY) 2016-2017;



The 2007 Upper Santa Margarita Planning Region Integrated Regional
Water Management Plan Update (IRWMP);



MWDSC’s 2008 Water Supply Allocation Plan (WSAP) and 2015
Integrated Water Resources Plan (IRP) Update;



The 2014 Santa Margarita Watershed Annual Watermaster Report;



The 2011 Comprehensive Water Quality Control Plan for the San Diego
Basin Update prepared by the San Diego Regional Water Quality Control
Board (SDRWQCB); and



The 2014 Local Agency Management Programs Recommendations to
the County of Riverside for the Rancho California Water District Service
Area.

UWMP Organization

The District has elected to follow DWR’s organization recommendation for the
2015 UWMP. As presented in the 2015 Guidebook for Urban Water Suppliers
(DWR Guidebook) on Page 1-6:
Chapter 1 - Introduction and Overview: In this introductory chapter, the
District provides a discussion on the importance and extent of its water
management planning efforts.
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Chapter 2 - Plan Preparation: This section provides information on the
District’s process for developing the 2015 UWMP, including efforts in
coordination and outreach.
Chapter 3 - System Description: The District has included maps of the
service area, and descriptions of the service area, climate, PWSs,
organizational structure, and history.
Chapter 4 - System Water Use: This section describes and quantifies the
current and projected water uses within the District’s service area.
Chapter 5 - Baselines and Targets: The District describes the methods for
calculating baseline and target water consumption, demonstrating that the
District has achieved the 2015 interim water use target, as well as
presenting the plans for achieving the 2020 water use target.
Chapter 6 - System Supplies: This section includes the current and
projected sources of water available. A description and quantification of
potential recycled water uses and supply availability is also included.
Chapter 7 - Water Supply Reliability: The District describes the reliability of
the water supply, and projects the reliability for the next 25 years. This
description is provided for normal, single-dry years, and multiple-dry years.
Chapter 8 - Water Shortage Contingency Planning: This section includes
the District’s staged plan for dealing with water shortages, including a
catastrophic supply interruption.
Chapter 9 - Demand Management Measures: The District describes efforts
to promote conservation and to reduce demand on water supply.
Chapter 10 - Plan Adoption, Submittal, and Implementation: The District
describes the steps taken to adopt and submit the UWMP, and to make it
publicly available. This chapter also includes a discussion of the District’s
plan to implement the UWMP.
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1.5

UWMPs and Grant or Loan Eligibility for Retail Suppliers

In order for an urban water supplier to be eligible for any water management grant
or loan administered by DWR, the agency must have a current UWMP on file that
has been determined by DWR to address the requirements of the CWC. A current
UWMP must also be maintained by the water supplier throughout the term of any
grant or loan administered by DWR. An UWMP may also be required in order to
be eligible for other state funding, depending on the conditions that are specified in
the funding guidelines (DWR Guidebook, Page 1-7).
Beginning in 2016, retail water suppliers are required to comply with the water
conservation requirements in SB X7-7 in order to be eligible for state water grants
or loans. Retail water agencies are required to set targets and track progress
toward decreasing daily per capita urban water use in their service area, which will
assist the state in meeting its 20% reduction goal by 2020. For the 2015 UWMP,
this means that the District must meet its 2015 Interim Urban Water Use Target
(see Chapter 5) and report compliance in the 2015 UWMP. The District has met
these requirements.
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Chapter 2. Plan Preparation
The California Urban Water Management Planning Act of 1983, as amended,
requires development of an UWMP every 5 years in the years ending in zero and
five. The UWMP is intended to serve as a general, flexible, and open-ended
document that can be periodically updated to reflect changes in the regional water
supply trends, and conservation and water use efficiency policies.
2.1

Basis for Preparing a Plan

In accordance with the CWC, urban water suppliers with 3,000 or more service
connections, or supplying 3,000 AFY of water or more, are required to prepare an
UWMP every 5 years. PWSs are the systems that provide drinking water for
human consumption, and are regulated by the State Water Resources Control
Board (SWRCB), Division of Drinking Water (DWW).
The California Health and Safety Code 11627(h) defines a PWS as “a system for
the provision of water for human consumption through pipes or other constructed
conveyances that has 15 or more service connections or regularly serves at least
25 individuals daily at least 60 days out of the year.” There are 2 PWSs contained
within the District’s service area, the Rancho California Water District PWS
(CA3310038) and the Vail Lake Village Resort PWS (CA3303084). In 2015, the
Rancho California Water District PWS had 43,764 municipal connections and
supplied a total of 69,079 AFY of water. In 2015, the Vail Lake Village Resort PWS
had approximately 300 municipal connections and supplied a total of 92 AFY of
water. The municipal connections and total water supplied in 2015 by the District’s
PWSs are summarized in Table 2-1, which indicate that the District is considered
an urban water supplier for purposes of submitting an UWMP.
Table 2‐1 – Public Water Systems Served by District
Public Water System Name

Number of
Municipal
Connections
in 2015

Volume of Water
Supplied
in 2015
(AFY)

CA3310038

Rancho California Water District

43,764

69,079

CA3303084

Vail Lake Village Resort

300

92

44,064

69,171

Public Water
System Number

TOTAL
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Similar to other tables throughout this UWMP, Table 2-1 has been altered from the
original 2015 UWMP Standardized Data Tables, as developed by DWR. These
alterations include reformatting and renumbering, in addition to occasionally
augmenting the content of the original tables. The District has included completed
versions of the original 2015 UWMP Standardized Data Tables in Appendix C, in
compliance with current regulatory requirements.
While the Rancho California Water District PWS has 3,000 or more service
connections and supplies 3,000 AFY or more, the Vail Lake Village Resort PWS is
below both of these size thresholds. Accordingly, the District’s 2015 UWMP
pertains to only the Rancho California Water District PWS, as the District does not
have to prepare an individual or multiple system plan for the Vail Lake Village
Resort PWS. However, per CWC 10620(b), if the Vail Lake Village Resort PWS
meets this threshold before the next reporting cycle, the District is required to
adopt an UWMP for the Vail Lake Village Resort PWS within 1 year after meeting
the reporting threshold.
The total connections for the Rancho California Water District PWS presented in
Table 2-1 (43,764) is slightly higher than the connections allocated by sector
presented in Table 4-1 (42,487). This is because Table 4-1 does not include 1,057
active connections dedicated specifically to fire suppression systems, as well as
the 220 active recycled water connections within the District.
While there are approximately 300 service connections on the Vail Lake Village
Resort PWS, this PWS meets the criteria for, and is classified as, a Transient NonCommunity Water System, per the State of California Domestic Water Supply
Permit dated November 14, 2014. Accordingly, there is no permanent population
attributed to this PWS. Figure 3-2 illustrates the locations of the 2 PWSs within the
District’s Potable Water Service Area.
2.2

Regional Planning

The District and all Southern California communities and water agencies are
facing increasing challenges and opportunities in their role as stewards of water
resources in the region. The District’s imported water supplies are managed and
delivered by EMWD and WMWD, each a direct member agency of MWDSC. The
District also overlies the Temecula Valley Groundwater Basin and works in
cooperation with the Santa Margarita River Watershed Watermaster and multiple
stakeholders to achieve watershed management goals for the Upper Santa
Margarita Watershed and Southern California region. These regional planning
efforts are discussed further in Section 7.4.
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2.3

Individual or Regional Planning and Compliance

All previous UWMPs developed by the District have been individual UWMPs.
While the UWMP portion of the CWC provides mechanisms for participating in
area-wide, regional, watershed, or basin-wide urban water management planning,
the District has again elected to prepare an individual UWMP in 2015. As such, the
District’s 2015 UWMP reports solely on the District’s service area. This individual
UWMP addresses all requirements of the CWC, which includes the appropriate
notification and coordination with regional agencies and constituents. As
presented in Table 2-2, the District is not a member of a Regional Urban Water
Management Plan (RUWMP), nor is the District a member of a Regional Alliance.
Table 2‐2 – Urban Water Management Plan Identification
Select Only One

Type of Plan
Individual Urban Water Management Plan
Water Supplier is also a member of a RUWMP
Water Supplier is also a member of a Regional Alliance
Regional Urban Water Management Plan (RUWMP)

2.4

Fiscal or Calendar Year and Units of Measure

The District has elected to report on a fiscal year basis in the 2015 UWMP. The
District utilized a fiscal year for reporting all data throughout this UWMP, and
therefore, all text and table columns labeled with particular years signify the end
year of the fiscal year. For example, 2015 denotes the FY 2014-2015. As
presented in Table 2-3, the start day and month of the District’s FY is July 1st, with
an end day of June 30th.
The District’s 2015 UWMP includes water use and planning data for the entire
year of 2015. Accordingly, this includes all data through June 30, 2015. The
District has also elected to report all water volumes throughout the 2015 UWMP in
AF.
As defined in CWC 10608.12 (p) and (r), "Urban retail water supplier means a
water supplier, either publicly- or privately-owned, that directly provides potable
municipal water to more than 3,000 end users or that supplies more than 3,000 AF
of potable water annually at retail for municipal purposes. Urban wholesale water
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supplier, means a water supplier, either publicly- or privately-owned, that provides
more than 3,000 AF of water annually at wholesale for potable municipal
purposes.” As summarized in Table 2-3, the District is considered a retail urban
water supplier. While the District does provide water on a wholesale basis through
sales to other agencies, the wholesale volume is below the reporting threshold for
the District to be considered a wholesale supplier. Accordingly, this small volume
of wholesale demand has been reported in the District’s retail Tables 4-1 and 4-2.
Table 2‐3 ‐ Agency, Reporting Year and Unit of Measurement Identification
Type of Agency (select one or both)
Agency is a wholesaler
Agency is a retailer
Fiscal or Calendar Year
UWMP Tables Are in Calendar Years
UWMP Tables Are in Fiscal Years
Fiscal Year Begins on July 1
Units of Measure Used in UWMP
Unit

2.5

Acre‐Foot (AF)

Coordination and Outreach

Development of the 2015 UWMP was performed by the District’s Engineering
Division, in coordination with the District’s Administration, Operations and
Maintenance, and Finance Divisions. In addition, letters were sent to the Cities of
Murrieta and Temecula, the County of Riverside, and the District’s water
wholesalers – EMWD and WMWD, notifying them of the District’s intent to update
its 2010 UWMP.
The District receives imported SWP water and Colorado River water from the
Metropolitan Water District of Southern California (MWDSC) through 2 wholesale
water agencies – EMWD and WMWD. The District provided both of these
agencies with the District’s projected imported water demands in 5-year
increments for 25 years through 2040. These projections are consistent with the
District’s supply and demand projections, as reported in Chapter 4 and Chapter 6
of this UWMP. Appendix D includes the final supply projections provided to, and
confirmed by, each of the District’s wholesale agencies, as presented in Table 2-4.
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Table 2‐4 ‐ Water Supplier Information Exchange
The retail supplier has informed the following wholesale supplier(s) of
projected water use in accordance with CWC 10631.
Wholesale Water Supplier Name
Eastern Municipal Water District (EMWD)
Western Municipal Water District (WMWD)

The District coordinated with multiple agencies to obtain, discuss, and utilize
information in the development of the 2015 UWMP. Those agencies were provided
the opportunity to comment on the draft 2015 UWMP. Table 2-5 shows the
agencies and their level of participation. This Plan, along with the District’s WFMP,
the Regional IRP, and other District planning documents, will be used by District
staff to guide the District’s water use and management efforts through the year
2020, when the UWMP is required to be updated.
The Cities of Temecula and Murrieta, the County of Riverside, EMWD, and
WMWD were notified 60 days prior to the public hearing on the District’s intent to
update the District’s 2015 UWMP, in accordance with Water Code Sec. 10621(b).
60-day notices were mailed to these agencies on December 1, 2015. The 2015
UWMP was discussed at several publicly-noticed Engineering and Operations
Committee meetings at the District’s headquarters, prior to the final public hearing,
in order to encourage active involvement of diverse social, cultural, and economic
elements of the population within the service area prior to and during the
preparation of the plan.
The public hearing for the 2015 UWMP was noticed in 2 local newspapers (The
Press-Enterprise and the Californian), as prescribed in Government Code 6066,
which included the time and place of the hearing (June 9, 2016 at the District’s
Board Room), as well as the location where the plan was available for public
inspection. The Cities of Temecula and Murrieta, the County of Riverside, EMWD,
and WMWD were also notified of the public hearing. The 2015 UWMP was made
available at the District’s headquarters for public inspection prior to the public
hearing, so that comments could be received and discussed by the District’s Board
of Directors prior to the UWMP adoption on June 9, 2016.
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Table 2‐5 ‐ Agency Coordination in Preparation of the 2015 UWMP
Participated
in Plan
Development

Sent a Copy
of the Draft
Plan

60‐Day
Notice

City
of
Murrieta

√

√

√

City
of
Temecula

√

√

√

County
of
Riverside

√

√

√

Metropolitan
Water District
of Southern
California

√

Santa
Margarita River
Watershed
Watermaster

√

Contacted for
Assistance

Commented
on Draft Plan

Notice of
Public
Hearing

Agency

Eastern
Municipal
Water District

√

√

√

√

√

Western
Municipal
Water District

√

√

√

√

√
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Chapter 3. System Description
The District is located approximately 85 miles southeast of Los Angeles and 65
miles north of San Diego, and its current service area is bounded on the southeast
by the Santa Ana Mountains and on the northeast by Gavilan Hills. The District
serves the area known as Rancho California, which includes the city of Temecula,
portions of the city of Murrieta, and unincorporated areas of Riverside county. The
total gross acreage within the District’s service area is approximately 99,000 acres
(154.7 square miles).
The District currently obtains its water supplies from the following primary water
sources: 1) local groundwater from the Temecula Valley Groundwater Basin; 2)
imported SWP and Colorado River water from the MWDSC via EMWD and
WMWD; and 3) recycled water from both the District and EMWD.
3.1

General Description

The Temecula area was developed in the 1880s along the California Southern
Railroad. Temecula served as an important shipping center for cut granite from
nearby quarries. In the early 1900s, 87,000 acres of land within the District were
acquired by the Vail Company. These lands were developed by the Vail Company
into a very successful cattle ranch. The Vail Ranch used the higher mesa lands for
grazing and growing dry farm crops, while in the Pauba Valley irrigated crops such
as alfalfa, melons, and potatoes. Initially, irrigation was achieved through direct
diversion of water from Temecula Creek. Later, artesian and other wells were
drilled in the valley. In 1948, Vail Dam was constructed on Temecula Creek in
Butterfield Canyon. Vail Lake’s storage capacity provided additional irrigation
water for the Pauba Valley.
In 1964, Rancho California was created when the Vail Ranch was purchased by
the land development partnership of Kaiser Corporations and Macco Realty
Company. The partnership implemented a master development plan with a goal to
create a balanced residential, commercial, and industrial community while
maintaining its rural qualities of open spaces and agricultural production lands.
The developers were instrumental in forming 2 water districts to provide a
continued and reliable water supply.
The District was formed in 1965 over the easterly 41,000 acres, and the Santa
Rosa Ranches Water District (SRRWD) was formed in 1968 over the westerly
46,000 acres. Each district was organized as a California Water District, which
entitles property owners 1 vote for each $100 of assessed land valuation in
electing a Board of Directors. To provide a supplemental imported water supply,
the District was concurrently annexed to EMWD and MWDSC in 1966. EMWD
was also granted powers to collect, treat, and dispose of wastewater within the
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District. Similarly, the SRRWD was concurrently annexed into WMWD of Riverside
County and MWDSC. SRRWD, however, reserved its wastewater service powers.
MWDSC serves as a regional wholesaler of imported water over a wide area of
Southern California, from Los Angeles to San Diego. EMWD and WMWD are
member agencies of MWDSC and purchase imported water from MWDSC to retail
to smaller local jurisdictions. Historically, the District has relied on local
groundwater supplemented with MWDSC imported water to meet domestic and
agricultural demands.
In 1977, the 2 districts, Rancho California Water District and Santa Rosa Ranches
Water District were consolidated as a single district known as the Rancho
California Water District. The original Rancho California Water District had
approved a general obligation bond issue of 55 million dollars in 1966, and
SRRWD had similarly approved 63 million dollars in bonds in 1968. Since these
bond issues are still applicable over the original lands within each district, separate
divisions known as the Rancho Division and the Santa Rosa Division have been
maintained for accounting purposes. The Rancho California Water District’s PWS
Number is CA3310038.
The District maintains historical water production records for both the Santa Rosa
and Rancho Divisions. Water production in the Santa Rosa Division rapidly
increased during the period from 1977 to 1987 as thousands of acres of avocado
groves were cultivated. Water production increased from about 3,500 AF in FY
1977-1978 to 24,000 AF in FY 1986-1987. The demand within the Santa Rosa
Division was 25,400 AF during FY 2014-2015. In the Rancho Division, water
production has increased steadily from about 9,500 AF in FY 1977-1978 to 40,800
AF in FY 2014-2015.
In 2014, the District acquired the Vail Lake Village Resort, which has the PWS
Number CA3303084. Acquisition of the Vail Lake Village Resort allows the District
to protect the quality of its water supplies, to enhance the reliability of those
supplies, and to maintain a lower cost water source. All connections to this PWS
are within the Vail Lake RV Resort, which has no permanent residents and
supports a transient population. Groundwater provides 100% of the supply to the
Vail Lake Village Resort, which has an annual demand of less than 100 AFY.
Treated imported water (potable) is received from MWDSC’s storage and filtration
facility at Lake Skinner directly into the District’s distribution system through 4
turnouts. Raw water is delivered to the District from MWDSC’s Pipeline No. 5
through turnout WR-34, and Pipeline No. 6 through turnout EM-21. Raw water
from EM-21 is conveyed through the Pauba Valley Transmission Main in De
Portola Road to the District’s Valle De Los Caballos (VDC) Recharge and
Recovery Facility (VDCR/RF). This system consists of 26 wells (included in the 53
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active wells) and the Upper VDC and Lower VDC Percolation Basins, with a
current annual groundwater budget of 21,800 AFY, including both native
production and import recharge recovery.
The District operates 31 potable water pump stations and 48 active potable
groundwater production wells, and maintains 39 potable water storage reservoirs
with a capacity of 149.7 million gallons (MG). In addition, the District owns 1 open
(surface) reservoir, Vail Lake, with a storage capacity of 45,207 AF used to help
recharge the groundwater basin, using natural runoff. The potable water system
includes 903 miles of water pipelines that convey water from its source to water
customers.
The District operates 6 recycled water pump stations and 5 active recycled
groundwater production wells, and maintains 4 recycled water storage reservoirs
with a combined capacity of 7.5 MG. The District owns 5 recycled water storage
ponds with a total of 1,495 AFY of storage, including the Cole Creek Storage
Pond. The recycled water system includes 58.9 miles of water pipelines that
convey recycled water for irrigation. The recycled water supply is from tertiary
facilities at the SRWRF and the seasonal storage ponds constructed adjacent to
the reclamation facility. Recycled water is also received from the TVRWRF under
agreement with EMWD.
The District is a “Special District” organized and operated pursuant to the
California Water Code, and is governed by a 7-member Board of Directors that is
elected by the voters of the region.
The District also provides wastewater collection in the Santa Rosa Division.
Wastewater facilities include 52 miles of gravity mains, 2 lift stations and 2.5 miles
of force mains. This flow is conveyed to a collection system that is owned and
operated by the SRRRA. The SRRRA is a Joint Powers Authority with 3 member
agencies: the District, EVMWD, and WMWD. The SRRRA also provides treatment
at the SRWRF, a 5-million gallon per day (MGD) sequencing batch reactor
treatment facility with conventional advanced wastewater treatment.
The District maintains a telemetry system enabling 24-hour, remote monitoring of
water system facilities from a central station located at the District’s operation’s
yard. The central station is accessible remotely by system operators via personal
computers. The SCADA system is comprised of 3 major component groups:
1. Sensing, control, and data transmission equipment located at remote sites.
2. Communications network consisting of data radios to allow bi-directional
transmission.
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3. Central monitoring and control station. Central station equipment includes
computers and software, logging printers, and other associated display and
annunciation devices. It also includes a 24-hour alarm autodialer for afterhour alarm monitoring.
In normal operation, the central station computer monitors and logs critical system
operations and operating parameters such as pressure, flow, quantity of water
pumped, and depth of water in reservoirs. The computer also responds, following
prearranged instruction in the control software, to alarms or other abnormal
situations and summons personnel to correct the malfunction.
The 2015 potable water demand is calculated to be 62,089 AFY (55.4 MGD),
which is 59% of the projected build-out demand. This includes an estimated
38,702 dwelling units and 57,075 acres of potable water use area. Approximately
41,700 parcels are currently receiving potable and/or non-potable water service
from the District, which includes 91% of the 45,733 parcels within the District’s
service area (excluding right-of-way). The 2015 recycled water demand is 3,909
AFY (3.5 MGD).
Build-out annual potable water demand is projected to increase by 69% to 106,718
AFY (95.3 MGD), with an estimated 57,209 dwelling units and 100,203 acres of
potable water use area, which includes the District’s Contract Service Areas
(CSA). It is projected that build-out annual recycled water demand served by the
existing recycled water distribution system will be 4,500 AFY (4.0 MGD). The
District is projected to provide build-out potable and/or non-potable water service
to 45,399 parcels, which includes 99% of the 45,733 parcels within the District’s
service area (excluding right-of-way).
The cities of Temecula and Murrieta have become desirable places to live due to
their proximity to major cities in Southern California and a lower relative cost of
living. Both cities have experienced significant population growth and have a need
for reliable water supplies. The District includes 10,371 irrigated acres of
agriculture and ranch lands, primarily vineyards, avocado, and citrus trees. The
Temecula Valley is a premiere wine grape growing area in California, which,
coupled with other high-value crops, requires a consistent irrigation supply. Major
agricultural acreage is concentrated in the southwestern and eastern portions of
the District.
3.2

Service Area Boundary Map(s)

The District provides water for urban and agricultural uses in the city of Temecula,
portions of the city of Murrieta, and unincorporated Riverside county lands, and is
located approximately 85 miles southeast of Los Angeles and 65 miles north of
San Diego. The District’s current service area is bounded on the southeast by the
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Santa Ana Mountains and on the northeast by Gavilan Hills. The elevations of the
valley floor range from 900 to 1,200 feet above sea level; however, the District
pumps to a maximum elevation of 2,850 feet for some pressure zones in its
service area. The general location of the District’s Potable Water Service Area is
illustrated in Figure 3-1, with Figure 3-2 providing a more detailed illustration on
both the Potable Water Service Area and the District’s Jurisdictional Boundary,
which are identical.

Figure 3-1 – The District’s Potable Water Service Area

Figure 3-2 - Potable Water Service Area, Public Water Systems and Jurisdictional Boundary
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The District PWS distinctly operates within the 2 divisions: the Santa Rosa Division
in the westerly half, and the Rancho Division in the easterly half. Each division
provides water through a number of pressure zones (Zone) ranging from 1060 to
2860 feet in the Santa Rosa Division, and 1305 to 2350 feet in the Rancho
Division. The 1305 Zone provides service to the I-15 corridor area and serves as
the forebay zone for several pump stations, which deliver water to higher zones
within both Divisions. Treated water from MWDSC turnouts and the majority of
groundwater production enters the District’s system in the 1305 Zone. Some
additional groundwater also enters the system in the 1380 and 1790 Zones of the
Rancho Division.
The Santa Rosa Division is generally divided into 3 areas: the Lower Santa Rosa,
Upper Santa Rosa, and Murrieta Valley. The Lower Santa Rosa area includes the
1060, 1160, 1440, 1670, 1990, and 2150 Zones. With the exception of the Cross
Creek Golf Course, this area is mostly agricultural with some rural and estate type
residential land use. The Upper Santa Rosa area includes the 1740, 2160, 2220,
2260, 2300, 2550, 2825, and 2860 Zones. A significant portion of the 2160 Zone
includes the Santa Rosa Ecological Preserve. The 2220, 2260, 2300, 2550, 2825,
and 2860 Zones include rural residential and agricultural use. The Murrieta Valley
area comprises the northerly 1305 Zone and the 1500 Zone. The 1500 Zone
includes the Bear Creek, Joaquin Ranch, and the Cal Oaks development regions.
The northerly 1305 Zone includes a large business park development.
The Rancho Division can also be categorized into 3 areas: the Core, Mesa
Grande, and a remaining portion within the Pauba Valley. The Core area includes
the 1305, 1380, and 1485 Zones, and is mostly urban and suburban. The Mesa
Grande region is comprised of rural residential and agriculture/vineyard planning
land usage within the 1610, 1790, 1880, 2070, and 2350 Zones, and includes the
Temecula Valley Wine Country Policy Area. The remaining area within the Pauba
Valley that is south and east of Highway 79 includes the portions of the 1380
Zone, the 1550 Zone, and Vail Lake. With some agriculture/planning areas, this
area is mostly residential.
In 2014, the District acquired the Vail Lake Village Resort PWS. Acquisition of the
Vail Lake Village Resort allows the District to protect the quality of its water
supplies, to enhance the reliability of those supplies, and to maintain a lower cost
water source. All connections to the Vail Lake Village Resort PWS are within the
Vail Lake RV Resort, which has no permanent residents and supports a seasonal
population with an estimated equivalent of 300 municipal connections.
Groundwater provides 100% of the supply to the Vail Lake Village Resort, which
has an annual demand of less than 100 AFY. Figure 3-2 illustrates the locations of
the 2 PWSs within the District’s Potable Water Service Area.
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MWDSC has 6 pipeline facilities that depart from MWDSC’s Lake Skinner
Reservoir and Water Treatment Facility and convey water south towards San
Diego county. These include 2 untreated (raw) water pipelines (Pipeline Nos. 5
and 6). Raw water is delivered to the District from MWDSC’s Pipeline No. 5
through turnout WR-34 and Pipeline No. 6 through turnout EM-21. Raw water from
EM-21 is conveyed through the Pauba Valley Transmission Main in De Portola
Road to the District’s VDCR/RF. This system consists of 26 wells (included in the
53 active wells) and the Upper VDC and Lower VDC Percolation Basins.
The District owns and operates 1 surface water reservoir, Vail Lake. Vail Lake
provides a local water supply source for recharging the Temecula Valley
Groundwater Basin. Inflow into Vail Lake is dependent upon upland precipitation in
the approximately 318 square-mile watershed. The storage capacity of the lake is
approximately 45,206.7 AF, with a surface area of 1,017 acres at spillway
elevation.
Historically, the District used Vail Lake to store local runoff, and now the District is
able to import untreated MWDSC-source water for storage and subsequent
groundwater recharge. The District completed the Vail Lake Transmission Main,
Pump Station, and Quagga Mussel Control Facilities in 2013. These facilities allow
the District to acquire untreated imported water from MWDSC for storage in Vail
Lake. Figure 3-3 illustrates the District’s raw water distribution system.
Figure 3-4 presents the District’s recycled water distribution system, which
provides water through 4 pressure zones ranging from 1181 to 1481 feet. The
District operates 6 recycled water pump stations and 5 active recycled
groundwater production wells, and maintains 4 recycled water storage reservoirs
and 5 recycled water storage ponds. The recycled water supply is from tertiary
facilities at the SRWRF and the seasonal storage ponds constructed adjacent to
the reclamation facility. Recycled water is also received from the TVRWRF under
agreement with EMWD.
Over the past 2 decades, a number of areas have been annexed into the District
within either division, bringing the total gross water service area of the District to
99,141 acres. In 1990, the District’s total gross water service area was 98,038
acres, which grew to 98,907 acres by 2000. In 2010, the District’s total gross water
service area was identical to today’s current size. These additions are illustrated in
Figure 3-5.

Figure 3-3 - Raw Water Distribution System
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Figure 3-4 - Recycled Water System
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Figure 3-5 - District Service Area Changes Since 1990
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3.3

Service Area Climate

The regional climate is Mediterranean with hot, dry summers and cool, wet
winters. Summer daytime temperatures are in the mid-80 to high-90 degrees
Fahrenheit range. The area’s temperature is influenced by prevailing onshore
winds from the Pacific Ocean and the rain shadow effect from the Santa Rosa
Mountains. The “Santa Ana winds” can cause periods of extremely hot weather
with dry winds. Winter daytime temperatures are mild, averaging in the mid-60
degree range. The region’s average monthly maximum temperature is 91.3
degrees Fahrenheit, based on weather data from March 1997 through September
2011 at CIMIS Weather Station Temecula East II, as well as the replacement
CIMIS Weather Station Temecula East III from October 2012 through March 2016.
The standard annual average evapotranspiration (ETo) rate for the region was 56.7
inches per year from, with the highest rates occurring during the summer months.
ET is the loss of water to the atmosphere by the combined processes of
evaporation (from soil and plant surfaces) and transpiration (from plant tissues). It
is an indicator of how much water crops, lawn, garden, and trees need for healthy
growth and productivity. ET from a standardized grass is commonly denoted at
ETo.
Total annual precipitation for the region averages 9.1 inches per year. During very
wet years, rainfall can exceed 25 inches, while during very dry years rainfall can
be less than 1 inch. Rainfall is more prevalent during the months of November
through April. Table 3-1 presents average climate data for the District’s service
area.
Table 3‐1 ‐ Climate Data for RCWD Service Area1
Description
Standard Average
ETo (inches)
Average Rainfall
(inches)
Average Max
Temperature (F)
Average Min
Temperature (F)
Average
Temperature (F)
1

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Total or
Average

2.4

2.7

4.2

5.0

6.3

6.6

7.6

7.3

5.7

4.0

2.8

2.1

56.7

1.6

2.5

0.9

0.6

0.4

0.0

0.1

0.0

0.2

0.5

0.6

1.7

9.1

67.0

66.5

70.5

72.0

77.7

83.0

90.0

91.3

88.8

80.1

72.6

65.3

77.1

38.3

39.6

41.2

43.0

48.2

52.2

56.9

57.1

55.6

49.3

42.1

37.2

46.7

51.7

52.3

55.1

56.9

62.1

66.6

72.3

72.9

70.7

62.9

56.3

50.3

60.8

Source: http://www.cimis.water.ca.gov/WSNReportCriteria.aspx#. Weighted averages of Station #137 ‐ Temecula East II 3/1997 through
9/2011 and Station #237 ‐ Temecula East III 10/2012 through 3/2016
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The District‘s climate is a semi-arid environment with mild winters, warm summers,
and moderate rainfall, consistent with coastal and inland Southern California. The
general region lies in the semi-permanent, high-pressure zone of the eastern
Pacific. The usually mild to warm climatological pattern is interrupted infrequently
by periods of extremely hot weather, winter storms, or Santa Ana winds.
Climatological data in California has been recorded since the year 1858. During
the twentieth century, California has experienced 4 periods of severe drought:
1928-34, 1976-77, 1987-91, and 2011-14. Southern California and, in particular,
the southwest Riverside County area, sustained few adverse impacts from the
1976-77 drought, due in large part to the availability of Colorado River water and
groundwater. In contrast, the 1987-91 and 2011-14 drought created considerably
more concern for agencies throughout Southern California.
In response to the unprecedented 4-year drought, Governor Edmund G. Brown Jr.
announced Executive Order B-29-15 in April 2015, in order to save water, increase
enforcement to prevent wasteful water use, streamline the state’s drought
response, and invest in new technologies that will make California more drought
resilient. On April 14, 2015, MWDSC announced a 15% reduction in wholesale
deliveries to its 26-member public agencies, beginning July 2015.
It is anticipated that the frequency of severe weather patterns may increase in the
future, including less snowfall in Northern California and increased rainfall in
Southern California. This may result in even further reductions of imported water
supplies. The ability to minimize costs and ensure supply during multiple-dry year
hydrology cycles are essential elements to the District’s water resource
management.
3.4

Service Area Population and Demographics

Utilizing the DWR’s Online Population Tool, in conjunction with the 2012-2035
Regional Transportation Plan developed by the Southern California Association of
Governments (SCAG), the District’s service area population has been projected by
5-year increments through 2040. Consistent with the practice of population
forecasting, projections are based on future indicators (such as growth, planned
development, and projected population increases). As such, population projections
should undergo consistent and timely reevaluation based on conditions that
change over time.
The 2015 service area population for the District was calculated as 148,105,
utilizing the DWR Online Population Tool. The District’s Baseline Populations from
1990 through 2010, in addition to 2015, were calculated as part of the
requirements of SB X7-7. By utilizing the number of single-family and multi-family
connections in each FY, in conjunction with the service area boundary in each
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decade, residential populations were summarized based on the U.S. Census
Bureau’s census tracts in 1990, 2000, and 2010. As presented in Appendix E, the
DWR Online PopulationTool projected the District’s population through 2015.
The District’s population projections for 2020 through 2040 are based on the
residential growth rates developed by the SCAG. SCAG is a regional planning
agency that encompasses 6 counties (Imperial, Los Angeles, Orange, Riverside,
San Bernardino, and Ventura) and 191 cities. SCAG has produced 2 sets of
transportation analysis zones (TAZs) for the 2012-2035 Regional Transportation
Plan, which include residential and employment population projections for 2008,
2020, and 2035. The District’s service area is contained within 32 Tier 1 TAZs,
whose boundaries are not identical to the service area boundaries. Accordingly, it
is assumed that the geographic percentage of the TAZ within the service area
represented the percentage of the residential and employment population within
the service area. For example, if 35% of a TAZ is within the District’s service area,
then it was assumed that 35% of the residential and employment population of that
TAZ is also within the District’s service area. Table 3-2 summarizes the annual
residential and employment population growth rates for the District’s service area
by Division.
Table 3‐2 ‐ SCAG Residential Population Growth Rates for the District's Service Area
by Division from the 2012‐2035 Regional Transportation Plan
Residential Population Annual Growth Rate (%)
Period
Rancho Division

Santa Rosa Division

2008 ‐ 2020

0.80%

0.90%

2020 ‐ 2035

0.42%

0.87%

The District’s 2015 population figure was separated into the Rancho and Santa
Rosa Divisions, based on the percentage of total population in each division
utilizing the District’s boundaries and the 2010 U.S. Census Bureau Tract
residential populations. The appropriate residential growth rates in Table 3-2 were
multiplied by the 2015 population in each service area to project the populations in
Table 3-3. Within the District’s service area, population is expected to continue to
grow over the next 25 years with approximately 22,096 new residents, for a total
growth rate of approximately 15% over the projection period. Table 3-3 shows the
projected population for the District through 2040.
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Table 3‐3 District Population ‐ Current and Projected

Population
Served

2015

2020

2025

2030

2035

2040

148,105

154,222

158,070

162,015

166,058

170,201

Having accounted for the District’s residential and non-residential growth, there
are no other significant demographic factors that are anticipated to affect the
District’s water management and planning.
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Chapter 4. System Water Use
This section describes the District's potable and raw water demands, and
quantifies the current water system demand by sectors and projects them through
2040. These projections include water sales to other agencies, water requirements
for the Santa Margarita River, and system water losses. While the water demand
summary presented in Table 4-6 includes recycled water demands, the discussion
and development of recycled water demands is presented in Section 6.5, as per
the recommendations of the DWR Guidebook.
4.1

Recycled versus Potable and Raw Water Demand

In order to clearly distinguish recycled from potable and raw water demand, the
DWR Guidebook suggests that reporting for these demands is discussed
separately in the 2015 UWMP. Recycled water is addressed comprehensively in
Section 6.5 of Chapter 6, but a summary of recycled water demand is included in
Table 4-6. Chapter 4 addresses potable water demand and also provides for the
reporting of raw water demand for FY 2014-2015. Raw water use is reported in
Tables 4-4 and 4-5.
4.2

Water Uses by Sector

The District’s FY 2014-2015 potable and raw water demands were obtained from
the District’s Customer Billing Record. Each active potable water meter was also
assigned to the appropriate parcel(s) for which they provide service. Based on the
location of each parcel, the agency with jurisdiction over each parcel’s general
plan land use classification was identified as either the City of Temecula, the City
of Murrieta, or the County of Riverside. Each local land use classification was
consolidated into a corresponding District land use classification (e.g. Residential
– Low Density, Multi-Family Residential, Commercial, Industrial, Civic/Institutional,
etc.) Table 4-1 summarizes the District’s active potable water connections in FY
2014-2015, and does not include potable water connections dedicated solely for
fire flows. Figure 4-1 illustrates the percent of total District potable water usage by
sector type in FY 2014-2015.
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Table 4‐1 ‐ Active Potable Water Connections in FY 2014‐2015 by Sector
Sector

Number of Active Connections

Agriculture Residential

692

Agriculture*

830

Civic/Institutional**

53

Commercial/Industrial

1,611

Golf Landscape

6

Landscape

1,028

Multi‐Family Residential

219

Single‐Family Residential***

38,048

Total

42,487

* ‐ Includes Vineyards classification from the District's Customer Billing Record
** ‐ Classified as Schools in the District's Customer Billing Record.
*** ‐ Includes Vineyards Residential classification from the District's Customer Billing Record

Figure 4‐1 ‐ Potable Water Use by Sector in FY 2014/15
Wheeling to Other Agencies
0.5%
Institutional/Governmental
0.8%
Multi‐Family
3.7%

Other (Construction)
0.1%

Commercial/Industrial
5.7%

Landscape
9.4%

Single Family
42.6%

Agricultural Irrigation
37.2%

Single Family

Agricultural Irrigation

Landscape

Commercial/Industrial

Multi‐Family

Institutional/Governmental

Wheeling to Other Agencies

Other (Construction)

Rancho California Water District
2015 Urban Water Management Plan
Page 44 of 202

The District projected future water use based on the specific land use and sector
classification, number of proposed dwelling units, and/or gross acreage of a
parcel. This was accomplished in the 2015 WFMP by multiplying an undeveloped
parcel’s gross acreage or estimated dwelling units by a water usage duty factor
(i.e. gpd/ac or gpd/du) specific to its land use classification. As presented in
Chapter 3 of the 2015 WFMP, each District land use classification was analyzed to
determine existing potable water demands, existing gross acreage served, as well
as the average number of dwelling units per acre. Parcels were grouped by land
use classification, with the aggregate potable water demand divided by the sum of
the gross acreage of those parcels currently receiving potable service, in order to
develop specific duty factors for each land use classification.
Utilizing the existing potable water demands calculated from the District’s
Customer Billing Record, the District’s potable water demands were projected by
5-year increments through 2050. SCAG has produced 2 sets of TAZs for the 20122035 Regional Transportation Plan, which include residential and employment
population projections for 2008, 2020, and 2035. The District’s service area is
contained within 32 Tier 1 TAZs, whose boundaries are not identical to the service
area boundaries. Accordingly, it is assumed that the geographic percentage of the
TAZ within the service area represented the percentage of the residential and
employment population within the service area. Table 3-2 summarizes the annual
residential and employment population growth rates for the District’s service area
by Division.
Existing water demands in each sector were identified as either residential or nonresidential. Based on the Division, the appropriate residential and non-residential
growth rates were multiplied by the existing water demands to project future water
demands by sector, as presented in Section 3.7 of the District’s 2015 WFMP. The
2015 WFMP is available online in the Engineering Division’s Document Library
located at http://ranchowater.com/DocumentCenter.
Tables 4-5 and 4-6 quantify the water use per sector for the District, which does
not consider savings from codes, standards, ordinances, or transportation
and land use plans.
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4.2.1 Demand Sectors Listed in Water Code
The following definitions are used by DWR for each of the water sectors listed in
the CWC. The order of the sectors follows the order found in the CWC.
4.2.1.1

Single-Family Residential

A single-family dwelling unit is a lot with a free-standing building containing 1
dwelling unit that may include a detached secondary dwelling. (DWR Guidebook,
Page 4-4). In FY 2014-2015 there were 38,740 active Single-Family potable water
connections, with an annual water demand of 25,308 AFY, which comprised
42.6% of the District’s FY 2014-2015 total potable water demands. This includes
the 692 connections classified Agriculture Residential, as well as the portion of
water calculated as non-agriculture demand from each of these connections
(discussed in detail in Section 4.2.1.11). Based on the residential growth rates
developed by SCAG for the 2012-2035 Regional Transportation Plan presented in
Table 3-2, Single-Family Residential annual potable water demand is anticipated
to increase to 33,774 AFY in 2040.
4.2.1.2

Multi-Family Residential

A multi-family lot contains multiple dwellings within 1 building or several buildings
within 1 complex (DWR Guidebook, Page 4-4). In FY 2014-2015, there were 219
active Multi-Family potable water connections, with an annual water demand of
2,201 AFY, which comprised 3.7% of the District’s FY 2014-2015 total potable
water demands. Based on the residential growth rates developed by SCAG for the
2012-2035 Regional Transportation Plan presented in Table 3-2, Multi-Family
Residential annual potable water demand is anticipated to increase to 2,937 AFY
in 2040.
4.2.1.3

Commercial

A water user that provides or distributes a product or service; CWC 10608.12 (d)
(DWR Guidebook, Page 4-4). In FY 2014-2015, there were 1,611 active
Commercial potable water connections, with an annual water demand of 3,393
AFY, which comprised 5.7% of the District’s FY 2014-2015 total potable water
demands. This includes approximately 250 Industrial connections that the District
includes in the Commercial classification. Based on the non-residential growth
rates developed by SCAG for the 2012-2035 Regional Transportation Plan
presented in Table 3-2, Commercial annual potable water demand is anticipated to
increase to 4,529 AFY in 2040.
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4.2.1.4

Industrial

A water user that is primarily a manufacturer or processor of materials, as defined
by the North American Industry Classification System (NAICS) code sectors 31 to
33, inclusive, or an entity that is a water user primarily engaged in research and
development; CWC 10608.12 (h) (DWR Guidebook, Page 4-5). There are
approximately 250 Industrial connections that the District includes in the
Commercial classification. These are comprised predominately of an Industrial
Park land use classification, which was studied separately from Commercial in the
District’s 2015 WFMP. Based on the District’s Customer Billing Record, it was
determined that Commercial and Industrial water demand is similar per gross acre,
and thus have identical water duty factors in the 2015 WFMP. Accordingly, the
District includes this small industrial sector within the District’s commercial
classification.
4.2.1.5

Institutional and Governmental

A water user dedicated to public service. This type of user includes, among other
users, higher education institutions, schools, courts, churches, hospitals,
government facilities, and nonprofit research institutions. CWC 10608.12 (i) (DWR
Guidebook, Page 4-5). In FY 2014-2015, there were 53 active potable water
connections, with an annual water demand of 463 AFY, which comprised 0.8% of
the District’s FY 2014-2015 total potable water demands. Based on the nonresidential growth rates developed by SCAG for the 2012-2035 Regional
Transportation Plan presented in Table 3-2, Institutional and Governmental annual
potable water demand is anticipated to increase to 618 AFY in 2040.
4.2.1.6

Landscape

Includes water connections supplying water solely for landscape irrigation. Such
landscapes may be associated with Multi-Family, Commercial, Industrial, or
Institutional/Governmental sites, but are considered a separate water use sector if
the connection is solely for landscape irrigation (DWR Guidebook, Page 4-5). In
FY 2014-2015, there were 1,034 active potable water connections, with an annual
water demand of 5,601 AFY, which comprised 9.4% of the District’s FY 2014-2015
total potable water demands. This includes the 6 connections classified as Golf
Landscape in the District’s Customer Billing Record. Based on the non-residential
growth rates developed by SCAG for the 2012-2035 Regional Transportation Plan
presented in Table 3-2, Landscape annual potable water demand is anticipated to
increase to 7,474 AFY in 2040.
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4.2.1.7

Sales to Other Agencies

Water sales made to another agency. There is inherent uncertainty in future
projections, therefore, any projected sales reported in the UWMP are for planning
purposes only and are not considered a commitment on the part of the seller
(DWR Guidebook, Page 4-5). The District provides water services to properties
within the EMWD and WMWD retail water service areas. Water is provided by
EMWD to the District on an annual basis for the wheeling of water to the following
EMWD water customers: Nakayama Park, Lake Skinner Park, and Glen
Oaks. Similarly, water is provided by WMWD to the District on an annual basis for
wheeling water to WMWD’s water customer, Rock Mountain.
Direct water service (i.e., outside the District’s service area) is arranged pursuant
to interagency agreements. The interagency agreements provide for and address
specific issues and terms related to wheeling of water through the District’s water
distribution system from an imported water supply connection to the point of
delivery. Table 4-2 provides an overview of these agreements. The historic and
projected amounts of wheeled water (sale of water to other agencies) are shown in
Table 4-3.
In FY 2014-2015, an annual potable water demand of 304 AFY was wheeled to
other agencies by the District, which comprised 0.5% of the District’s FY 20142015 total potable water demands. These amounts are used in the calculation of
baseline and targets for compliance with a 20% reduction in urban water use by
2020. Based on the specific interagency agreements summarized in Table 4-2,
Sales to Other Agencies annual potable water demand is anticipated to increase
to 5,278 AFY in 2040.

.
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Table 4‐2 ‐ District Water Wheeling Agreements
Service Capacity

Supply Connection

Interagency
Agreement

Status

Lake Skinner Park

360 gpm

EM‐13 and/or EM‐20
will be identified in
agreement update to
reflect the supply
connection to
compensate the District

Executed 4/21/81
between the District
and EMWD; and
Amendment No. 1
dated 7/8/2013.

Active

Nakayama Park:
Parcel No. 1 of PM
10037/APN 957‐
080‐023

Undefined amount;
inferred as amount
used by property
owner

Adjustment of EM‐13 or
EM‐20 allocation to
compensate the District

Executed 5/2/06
between the District
and EMWD

Active

Produce groundwater
from Pechanga wells or
through potable
connection to the
District

Executed 12/21/06
Groundwater
Management
Agreement between
the District and
Pechanga Band of
Luiseño Mission
Indians

Active; Currently finalizing Draft Pechanga Band
of Luiseño Mission Indians Water Rights
Settlement, dated December 2013, which states
that the total Tribal Water Right is 4,994 AFY,
and is to be made up of groundwater and
MWDSC imported water (this does not include
recycled water or local granitic wells). Current
safe yield capacity of the Wolf Valley
Groundwater Basin is 2,100 AFY.

Property Served

Pechanga
Reservation

1,050 AFY (50% of
safe yield of the
Wolf Valley
Groundwater Basin)
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Table 4‐2 ‐ District Water Wheeling Agreements
Property Served

Service Capacity

Supply Connection

Interagency
Agreement

Status

Rancho Glen Oaks

Average 600
gpd/parcel for a
maximum 115
metered (parcels)
connections

EMWD adjustment of
EM‐13 allocation or
other appropriate
delivery point to
compensate the District

Executed 1/20/93
between the District
and EMWD; and
Amendment No. 1
dated 2/16/2006.

Active

500 gpm

WMWD adjustment of
WR‐26 or WR‐28
allocation to
compensate the District

Executed 1/19/05
between the District
and WMWD

Active

Rock Mountain
Area
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Table 4‐3 ‐ Historical and Projected Sales of Water to Other Agencies in AFY
Property Served

2010

2015

2020

2025

2030

2035

2040

Lake Skinner Park

59

184

200

200

200

200

200

Nakayama Park*

2

2

2

2

2

2

2

Pechanga Reservation

266

78

2,497

4,994

4,994

4,994

4,994

Rancho Glen Oaks

28

35

77

77

77

77

77

Rock Mountain Area

4

5

5

5

5

5

5

Total

359

304

2,781

5,278

5,278

5,278

5,278

* ‐ Parcel No. 1 of PM 10037/APN 957‐080‐023

Rancho California Water District
2015 Urban Water Management Plan
Page 51 of 202

4.2.1.8

Conjunctive Use

Conjunctive Use is a management strategy where surface water is managed in
conjunction with an underground aquifer. For purposes of the UMWP, conjunctive
use is seen as a management strategy rather than as a demand and, as such,
sector “conjunctive use” will not be reflected as a specific demand sector (DWR
Guidebook, Page 4-5). The District has discussed its conjunctive use management
strategy of Vail Lake in Section 4.2.1.9.
4.2.1.9

Groundwater Recharge

Groundwater Recharge is the managed and intentional replenishment of natural
groundwater supplies using man-made conveyances such as infiltration basins or
injection wells. If all, or a portion of, the groundwater recharge water is
subsequently pumped out of the basin in the same year, that water will be reported
by the pumping agency as a supply from groundwater (DWR Guidebook, Page 46).
Groundwater Recharge with Native Water from Vail Lake
The District stores local runoff in Vail Lake, which was created through the
construction of Vail Dam on Temecula Creek. The SWRCB issued an
appropriation permit (No. 7032) in 1948 and an amended permit in 2009. Permit
No. 7032 grants an appropriate storage right of 40,000 AFY from November 1st to
April 30th, points of diversion and re-diversion, and place and purpose of use.
During these months, water releases from Vail Lake are discharged into either
outfall piping, which conveys the flows directly to the Upper VDC groundwater
recharge site, or the Temecula Creek. Flows to the Temecula Creek either
percolate into the groundwater basin or continue downstream to the Santa
Margarita River and ultimately the Pacific Ocean. The contribution of the Vail Lake
water supply is reflected in the native groundwater produced from the Temecula
Valley Groundwater Basin and is not accounted for as a separate water source—
Chapter 6. From May through October, existing state permits prohibit storage and
require inflow to pass through Vail Lake to Temecula Creek.
Vail Dam is operated under an Interim Operation Restriction Plan (IORP), as
submitted to the Division of Safety of Dams (DSOD) in 2014. The spillway
elevation for Vail Dam is 1472.59 ft (NAVD88) and the maximum operating level
under the IORP is 1457.6 ft. (NAVD88). The dam has a maximum height of 152
feet from the dam crest to the lowest point in the foundation.
Based on the 2013 Vail Lake Bathymetric and Topographic Mapping Project
Report, the total storage capacity of Vail Lake is 45,206.7 AF at the spillway crest,
with a surface area of 1,017 acres at spillway elevation. The District completed the
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Vail Lake Transmission Main, Pump Station, and Quagga Mussel Control Facilities
in 2013. These facilities allow the District to acquire imported water from MWDSC
for storage in Vail Lake.
The historical available storage of the lake has varied widely as well, including 2
periods when the reservoir was full in February 1980 and February 1993. The
average annual yield over the past 5 years is 1,843 AFY. There have been several
years where the annual yield was 0 AFY, with a maximum yield of 35,552 AFY in
1993 (excluding releases from the overflow spillway).
Groundwater Recharge with Imported Water
In addition to the extraction of the natural yield of the basins, the District artificially
recharges the Pauba Valley Basin with untreated imported water for enhanced
groundwater production. The District purchases imported water from the MWDSC
and delivers it from the San Diego aqueduct turnout EM-21 to the VDC recharge
basins. Between 2000 and 2010, imported water provided an average of 13,875
AFY of artificial groundwater recharge through the VDC recharge basins. The
District’s VDCR/RF features 2 groundwater recharge sites: the Upper VDC in the
easternmost area of the Pauba Valley portion of the Temecula Valley Groundwater
Basin, and the Lower VDC, approximately 2 miles to the west. Untreated MWDSC
water is introduced into the VDCR/RF infiltration ponds for recharge into the
ground.
Over the past decade, all of the groundwater recharge with imported water is
subsequently pumped out of the Temecula Valley Groundwater Basin in the same
year. This provided an average of 13,875 AFY of artificial groundwater recharge
through the VDC recharge basins, with 12,254 AFY provided in FY 2014-2015.
Accordingly, this water will be reported as groundwater supply in Chapter 6, with
reliability similar to all MWDSC imported water in normal, single-dry, and multi-dry
years.
4.2.1.10 Saline Water Intrusion Barriers
Saline Water Intrusion Barriers are formed from the injection of water into a fresh
water aquifer to prevent the intrusion of salt water (DWR Guidebook, Page 4-6).
The District does not currently own or operate a Saline Water Intrusion Barrier,
and has no plans to do so in the future.
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4.2.1.11 Agricultural
Agricultural demand includes water used for commercial agricultural irrigation. The
District has elected to exclude water delivered for agriculture from the calculation
of Gross Water Use, per CWC Section 10608.12 (g) (4). Consideration of
agricultural water use must be the same for calculations of Gross Water Use for
determining Base Daily Per Capita Water Use and Compliance Daily Per Capita
Water Use. Delivery volumes shall be based on account records and meter data
for connections in the distribution system used to supply water for the commercial
production of agricultural crops or livestock (Methodologies for Calculating
Baseline and Compliance Urban Per Capita Water Use, Page 21).
The standard used to identify distribution system connections supplying
agricultural water uses is based on subdivision (b) of Section 535 of the CWC.
Commercial agricultural production is defined by the U.S. Department of
Agriculture and the Census Bureau as any place from which $1,000 or more of
agricultural products (crops and livestock) were sold or normally would have been
sold during the year. For the purposes of calculating gross water use, retail
nursery water use is not considered to be an agricultural water use (Methodologies
for Calculating Baseline and Compliance Urban Per Capita Water Use, Page 21).
The District includes 10,371 irrigated acres of agriculture production, primarily
vineyards, avocado, and citrus trees. The Temecula Valley is a premiere wine
grape growing area in California, which, coupled with other high-value crops,
requires a consistent irrigation supply. Major agricultural acreage is concentrated in
the southwestern and eastern portions of the District.
In FY 2014-2015, there were 830 active Agriculture and active 692 Agriculture
Residential potable water connections, with an annual water demand of 21,940
AFY, which comprised 37.2% of the District’s FY 2014-2015 total potable water
demands. This includes the portion of water measured and calculated as
agriculture demand from each of the Agriculture Residential accounts. Based on
the non-residential growth rates developed by SCAG for the 2012-2035 Regional
Transportation Plan presented in Table 3-2, Agriculture annual potable water
demand is anticipated to increase to 29,501 AFY in 2040.
Water usage for the 692 active Agriculture Residential accounts consists of water
needs for agriculture, water needs for the inside of the house, and water needs for
any ornamental landscape. Only water utilized for agriculture has been included in
the District’s agriculture demands. To calculate the agricultural portion of the
Agriculture Residential accounts, irrigated acreage for each account was identified
by the District using orthophotography. Once the District determined how much of
each crop is planted on the property, a water allocation was developed by
multiplying the irrigated acreage of each crop type by a crop coefficient assigned
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for each type of crop. Crop coefficients were calculated based on published
university research that was performed to determine the water needs of each
plant. In late 2014, the District began an agricultural recertification process. This
process resulted in agricultural allocations being adjusted to ensure accuracy and
equity across the District. The District utilized customer-provided data, aerial
imagery, and onsite evaluations to readdress all Agriculture Residential accounts.
By late 2015, every customer had been mailed a letter detailing their new
allocation and how it was calculated.
Based on the meter data for each Agriculture Residential connection, the total
water use for each account was allocated between water demand for agriculture,
water demand for the inside of the house, and water demand for any ornamental
landscape. The indoor portion of the water allocation is based on 55 gallons per
person, per day, similar to all District residential accounts. The landscape
coefficient is 1,398 hundred cubic-feet (HCF) per year for each irrigated acre, with
the number of irrigated landscape acres for which an agricultural account will
receive a water allocation limited to 10% of the account’s irrigated agricultural
acreage, up to a maximum of 75,000 sq. ft.
The sum of the agriculture demands for all Agriculture Residential accounts was
divided by the total water demand for all Agriculture Residential accounts.
Accordingly, the District calculated that 88.8% of the potable water demand from
the Agriculture Residential sector is for agricultural use, with the remaining 11.2%
of water demand comprised of landscape and domestic use, allocated to the
Single-Family sector.
4.2.1.12 Distribution System Loses
Reporting of system losses is required by the CWC in the 2015 UWMP. The CWC
requires reporting losses for the most recent 12 months for which data is available,
which can be taken to mean the fiscal year used for data reporting throughout the
rest of the UWMP (DWR Guidebook, Page 4-6).
California Senate Bill No. 1420 (SB 1420) requires water utilities that submit
UWMPs to calculate annual system water losses using the water audit
methodology developed by the American Water Works Association (AWWA). SB
1420 requires that utilities submit these audits every 5 years, as part of their
respective UWMPs. To facilitate user‐friendly and consistent water auditing
practices, AWWA has developed the AWWA Free Water Audit Software, which is
based on the principles of the AWWA M36 Water Audit methodology (Appendix L
of the DWR Guidebook, Page L-11).
The most current version of the software is Version 5.0, which the District utilized
for the water loss audit. As presented in Appendix F, the District’s FY 2014-2015
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annual potable water loss was calculated as 3,040 AFY, which comprised 4.9% of
the District’s FY 2014-2015 total potable water demands. Accordingly, water loss
is estimated in each 5-year time increment as 5% of total water demands, which is
anticipated to increase to 3,967 AFY in 2040.
4.2.2 Demand Sectors in Addition to Those Listed in the Water Code
The water demand sectors below are not specifically listed in, nor required by, the
CWC. They can, however, help some agencies account for the entirety of their
demand (DWR Guidebook, Page 4-7).
4.2.2.1

Exchanges

Water exchanges are typically water delivered by one water user to another water
user, with the receiving water user returning the water at a specified time or when
the conditions of the parties’ agreement are met. Water exchanges can be strictly
a return of water on a basis agreed upon by the participants or can include
payment and the return of water. The water returned may or may not be an “even”
exchange. Water can be returned on a one-for-one basis or by another
arrangement (e.g., for each AF of water received, 2 AF are returned) (DWR
Guidebook, Page 4-7). The District does not currently participate in a water
exchange with another agency, and has no plans to do so in the future.
4.2.2.2

Surface Water Augmentation

Surface water augmentation is the planned placement of recycled water into a
surface water reservoir that is used as a source of domestic drinking water supply
(DWR Guidebook, Page 4-7). The District stores local runoff in Vail Lake, which
was created through construction of Vail Dam on Temecula Creek. The District
completed the Vail Lake Transmission Main, Pump Station, and Quagga Mussel
Control Facilities in 2013, which allow the District to acquire imported untreated
water from MWDSC for storage in Vail Lake.
Although the District does not currently utilize surface water augmentation with
recycled water, the District is continually striving to enhance the reliability and
sustainability of the District’s water supply. In order to maximize the storage and
banking of water in Vail Lake, the District continues to evaluate opportunities for
surface water augmentation with recycled water in the future. The District does not
currently have any projected water demands from surface water augmentation
through 2040.
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4.2.2.3

Transfers

The CWC defines a water transfer as a temporary or long-term change in the point
of diversion, place of use, or purpose of use due to a transfer, sale, lease, or
exchange of water or water rights. Transfers can be between water districts that
are neighboring or across the state, provided there is a means to convey or store
the water. A water transfer can be a temporary or permanent sale of water or a
water right by the water right holder, a lease of the right to use water from the
water right holder, or a sale or lease of a contractual right to water supply. Water
transfers can also take the form of long-term contracts for the purpose of
improving long-term supply reliability (DWR Guidebook, Pages 4-7 to 4-8).
The District receives groundwater from the Temecula Valley Groundwater Basin,
which underlies several valleys in southwestern Riverside County and a portion of
northern San Diego County, within the Santa Margarita River Watershed. 2
aquifers within the Basin – the Pauba aquifer and the Temecula aquifer – include 8
underlying groundwater basins, which are based upon surface water hydrology
subbasins. The Basin has been governed under court jurisdiction since 1928, as
part of the Santa Margarita River Watershed system. In 1940, a San Diego
Superior Court Stipulated Judgment (1940 Judgment) was issued directing the use
and allocation of groundwater in the region. In 1963, a Final Judgment and Decree
was issued further defining the use of groundwater in the region, and in April 1966,
a Modified Final Judgment and Decree (U.S. v. Fallbrook Case 1247/“Fallbrook
Case”) was entered incorporating interlocutory judgments and the 1940 Stipulated
Judgment. Additional actions for water use include the following: Application No.
11518 for Appropriation Permit 7032 was filed in 1946, Permit 7032 was issued in
1948, and the SWRCB issued the Amended Permit 7032 to the District in 2009.
These judgments were followed by years of disputes over their interpretation by
multiple parties, including the federal government (U.S. Marine Corps Camp
Pendleton) over water use in the watershed basins, citing the judgments did not
fully meet the needs of the parties for effective water management. Finally, after
many years, a settlement agreement, “Cooperative Water Resource Management
Agreement between Camp Pendleton and Rancho California Water District,” was
reached and executed in March 2002. This agreement more effectively
implements the previous judgments (1940 Judgment and Fallbrook Case) and
remains in place today to manage surface water flow in the Santa Margarita River
and use of the Basin.
Untreated MWDSC imported water is purchased by the District from WMWD, and
conveyed through an outfall pipeline to release makeup water into the Santa
Margarita River at the Gorge, pursuant to the Cooperative Water Resource
Management Agreement. As such, this water does not directly enter the District’s
distribution system, and has not been included in the District’s per capita baselines
and targets in Chapter 5. In FY 2014-2015 the District purchased and released
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2,954 AFY to the Santa Margarita River, which is less than the maximum 4,000
AFY utilized for the water demand projections through 2040.
Aside from the Santa Margarita River Discharge Transfer, the District does not
currently engage in any other water transfers with other agencies. Such transfers
could increase water supply in the future. As a water transfer is the voluntary
exchange of water between a willing buyer and a willing seller, the transfer
provides a non-structural option that could make the best use of existing facilities
or reduce demands in order to defer supply investments. Types of water transfer
vary and include:


Spot Transfers - a one-time purchase of water, usually are purchased on
an as-needed basis to offset the effects of drought.



Option Transfers - buyers purchase a certain amount of water any time
during the life of the agreement, paying costs only in those years in which
the water is needed.



Core Transfers - multi-year contracts designed to make a specific amount
of water available to the purchaser annually. Buyers must normally pay
the costs of transfer every year whether the water is needed or not.



Storage Transfers - purchasers can place water into storage for future
delivery. Storage transfers can be accomplished through either core or
option contracts.

Delivering the transferred water may require use of SWP, Central Valley Project
(CVP), and/or MWDSC conveyance facilities, also known as wheeling. California
state law requires that an agency must allow wheeling if excess capacity is
available, given that fair compensation is paid for use of the system. MWDSC has
developed wheeling rates, based on its un-bundled water rate schedule. Member
agencies (and sub-agencies such as the District) will pay MWDSC’s system access
charge, water stewardship charge, and system power charge.
There are 2 kinds of transfers to consider: wet-year transfers, which would only be
available during normal and wet hydrology year types, and dry-year transfer
options, which would be available in years that MWDSC cuts deliveries of untreated
imported water. Accordingly, dry-year MWDSC wheeling rates also include a water
treatment surcharge.
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Economic and hydrological conditions can change significantly over time, which can
affect not only the price to purchase water, but also the need to treat water to
changing standards in order to protect the groundwater basin. As such, the District
continues to evaluate the benefits and costs of available water transfer
opportunities.
4.2.2.4

Wetlands or Wildlife Habitat

Wetlands or Wildlife Habitat demand is water used for a managed environmental
use to improve an environmental condition (DWR Guidebook, Page 4-8)
Construction of the District’s Recycled Water Storage Pond No. 5 resulted in
impacts to approximately 0.26 acre of streambed subject to the jurisdiction of the
California Department of Fish and Wildlife (CDFW) and 0.10 acre of waters of the
United States subject to the jurisdiction of the U.S. Army Corps of Engineers
(Corps) and Regional Water Quality Control Board (RWQCB). Mitigation for
project-related impacts is required by CDFW Streambed Alteration Agreement No.
1600-2012-0037-R6, Corps Clean Water Act Section 404 Permit No. SPL-201200393-JEM, and RWQCB Clean Water Act Section 401 Water Quality Certification
No. 12C-028.
The Habitat Mitigation and Monitoring Plan, Recycled Water Storage Pond No. 5
Project, City of Murrieta, County of Riverside, California (HMMP), prepared on
August 31, 2012, provides the concepts and direction to implement and maintain
the mitigation requirements to compensate for permanent impacts to habitats
associated with construction-related activities. The Addendum to the Habitat
Mitigation and Monitoring Plan, Recycled Water Storage Pond No. 5 Project, City
of Murrieta, County of Riverside, California (HMMP Addendum), prepared on
October 2, 2012, addresses the revised location of the Wetland and Riparian
Habitat Creation Site.
To mitigate for project-related impacts, the HMMP calls for the creation of 0.03
acre of ephemeral streambeds, 0.27 acre of seasonal wetlands, and 0.48 acre of
riparian vegetation. To meet the mitigation requirement, the District established 2
mitigation sites on vacant land, within the District’s property. The restoration
process was implemented, in accordance with the HMMP and HMMP Addendum,
for a 5-year maintenance and monitoring period. During this time, the District
estimates that 2 AFY of demand will be required to mitigate the project-related
impacts. As this water usage did not begin until 2016, and is not anticipated to
continue past 2021, Table 4-5 only reflects Wetlands or Wildlife Habitat usage in
the 2020 time increment.
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4.2.2.5

Other

Other demands are any water demand that is not adequately described by the
water sectors defined above (DWR Guidebook, Page 4-8). The District provides
temporary meters to supply construction activities on a temporary basis. As this is
a specific sector that is addressed in the District’s WSC Plan, the District has
elected to keep this demand separate from other sectors. In FY 2014-2015,
temporary potable construction meters had an annual water demand of 75 AFY,
which comprised 0.1% of the District’s FY 2014-2015 total potable water demands.
Based on the residential growth rates developed by SCAG for the 2012-2035
Regional Transportation Plan presented in Table 3-2, annual potable water
demand in this sector is anticipated to increase to 100 AFY in 2040.
Table 4‐4 Demands for Potable and Raw Water ‐ Actual
Fiscal Year 2014‐2015 Actual
Use Type

Level of Treatment
When Delivered

Volume
(AFY)

Single Family

Drinking Water

25,308

Multi‐Family

Drinking Water

2,201

Drinking Water

3,393

Institutional/
Governmental

Drinking Water

463

Landscape

Drinking Water

5,601

Agricultural irrigation

Drinking Water

21,940

Water Wheeled to Other Agencies

Drinking Water

304

Santa Margarita River Discharge Water
Transfer

Raw Water

2,954

Drinking Water

3,040

Drinking Water

75

Commercial

Sales/Transfers/Exchanges
to other agencies
Sales/Transfers/Exchanges
to other agencies

Additional
Description

Includes Industrial

Losses
Other

Construction Meters
TOTAL

65,279
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Table 4‐5 Demands for Potable and Raw Water ‐ Projected
Use Type

Additional Description

Projected Water Use (AFY)
2020

2025

2030

2035

2040

Single Family

28,870

30,062

31,253

32,443

33,774

Multi‐Family

2,511

2,615

2,718

2,822

2,937

3,871

4,031

4,190

4,350

4,529

Institutional/ Governmental

528

550

571

593

618

Landscape

6,389

6,653

6,916

7,180

7,474

Agricultural irrigation

25,217

26,258

27,298

28,338

29,501

2,781

5,278

5,278

5,278

5,278

4,000

4,000

4,000

4,000

4,000

3,391

3,531

3,671

3,811

3,967

85

89

93

96

100

2

0

0

0

0

77,645

83,067

85,988

88,911

92,178

Commercial

Includes Industrial

Sales/Transfers/Exchanges to
other agencies
Sales/Transfers/Exchanges to
other agencies

Water Wheeled to Other
Agencies
Santa Margarita River
Discharge Water Transfer

Losses
Other

Construction Meters

Wetlands or Wildlife Habitat
TOTAL

Rancho California Water District
2015 Urban Water Management Plan
Page 61 of 202

Table 4‐6 – Total Water Demands (AFY)
2015

2020

2025

2030

2035

2040

Potable and Raw Water

65,279

77,645

83,067

85,988

88,911

92,178

Recycled Water Demand

3,909

4,599

6,107

7,663

8,053

8,129

Total Water Demand

69,188

82,244

89,174

93,651

96,964

100,307

4.3

Distribution System Water Loses

As presented in Section 4.2.1.12, the reporting of system losses is required by the
CWC in the 2015 UWMP. Distribution system water losses (also known as “real
losses”) are the physical water losses from the water distribution system and the
supplier’s storage facilities, up to the point of customer consumption. Water
suppliers are required to quantify their distribution system losses using the
American Water Works Association Method. An electronic copy of the audit in
Excel format shall be submitted to DWR using DWR’s online submittal tool.
Projected water losses, reported in 5-year increments, shall also be included in the
UWMP to the extent that records are available. For all 2015 UWMPs, water
agencies must report their distribution system water loss for the most recent 12month period available. In 2020, and subsequent UWMP reporting cycles,
agencies will be required to report losses for each of the last 5 years (DWR
Guidebook, Page 4-12).
The most current version of the AWWA software is Version 5.0, which the District
utilized for the water loss audit. As presented in Appendix F, the District’s FY
2014-2015 annual potable water loss was calculated as 3,040 AFY, which
comprised 4.9% of the District’s FY 2014-2015 total potable water demands.
Accordingly, water loss is estimated in each 5-year time increment as 5% of total
potable water demands, which is anticipated to increase to 3,967 AFY in 2040.
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Table 4‐7 – 12‐Month Water Loss Audit Reporting

4.4

Reporting Period Start Date

Volume of Water Loss
(AFY)

July 1, 2014

3,040

Estimating Future Water Savings

The District has elected to not estimate future water savings, also known as
“passive savings.” Tables 4-5 and 4-6 quantify the water use per sector for the
District, which does not consider savings from codes, standards, ordinances,
or transportation and land use plans.
4.5

Water Use for Low Income Households

CWC requires that water use projections of an UWMP include the projected water
use for single-family and multi-family residential housing for lower income
households, as identified in the housing element of any city, county, or city and
county in the service area of the supplier. The District’s service area includes the
city of Temecula, portions of the city of Murrieta, and portions of unincorporated
Riverside county.
The County of Riverside was in the process of updating its housing element in
March 2016, with a Draft Housing Element 2013 – 2021 (General Plan
Amendment No. 1122), dated 1/26/2016, out for public review. The housing
element estimates that approximately 40% of all households in Riverside county
are extremely low, very low, or low income households (County of Riverside
Housing Element 2013 -2021, Page H-86).
The City of Murrieta updated its housing element in October 2013. The housing
element estimates that 25% of all households in the city of Murrieta are extremely
low, very low, or low income (City of Murrieta 2014-2021 Housing Element, Page
28).
The City of Temecula updated and adopted its housing element on January 28,
2014. The housing element estimates that 24% of all households in the city of
Temecula are extremely low, very low, or low income (City of Temecula General
Plan Housing Element, Page H-15).
Table 4.8 quantifies the number of lower income housing units within the District’s
service area, delineated by the land use planning agency with jurisdiction. While
all of the city of Temecula is within the District’s service area, only portions of the
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county of Riverside and city of Murrieta are contained within the District’s service
area. For the city of Murrieta and the county of Riverside, the lower income units
within the service area were calculated from the total units within the service area
and the overall percentage of lower income to total housing units for each agency.
The number of lower income housing units was projected through 2040, based on
the appropriate residential growth rates developed by SCAG for the 2012-2035
Regional Transportation Plan presented in Table 3-2. The increase in lower
income housing units by 2040 was confirmed to be less than the total Build-Out
lower income housing needs presented in the 2012 SCAG Regional Housing
Needs Allocation Plan.
The projected water use for lower income single-family and multi-family residential
households within the District’s service area is presented in Table 4-9. The
projected demand for these units is included in total projected residential demand
throughout this UWMP. The projections assist in the water needed for lower
income residential housing, as defined in Section 50079.45 of the Health and
Safety Code. This requirement is intended to assist a water supplier in complying
with the requirement of Government Code Section 65589.7 to grant priority to
serve water to housing units affordable to lower income households.

Table 4‐8 ‐ Number of Lower Income Housing Units Projected
for the District's Service Area
Jurisdictional
Agency
City of
Temecula
City of
Murrieta

2015

2020

2025

2030

2035

2040

7,873

8,193

8,367

8,544

8,725

8,909

2,670

2,779

2,838

2,898

2,959

3,022

Riverside

2,718

2,835

2,929

3,025

3,125

3,227

Total

13,261

13,807

14,133

14,467

14,809

15,159
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Table 4‐9 ‐ Projected Potable Water Demand of Lower Income Housing Units within
the District's Service Area (AFY)
Jurisdictional
Agency
City of
Temecula
City of
Murrieta

2015

2020

2025

2030

2035

2040

4,288

4,889

4,992

5,098

5,206

5,316

1,454

1,658

1,693

1,729

1,766

1,803

Riverside

1,480

1,692

1,747

1,805

1,864

1,926

Total

7,222

8,239

8,433

8,632

8,836

9,045

Table 4-9 confirms that the District’s water demands do not consider savings from
codes, standards, ordinances, or transportation and land use plans, as well as
verifies that lower income residential demands are included in the demand
projections.
Table 4‐10 ‐ Inclusion in Water Use Projections
Are Future Water Savings Included in Projections?

No

Are Lower Income Residential Demands Included In Projections?

Yes
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4.6

Climate Change

The District‘s climate is a semi-arid environment with mild winters, warm summers,
and moderate rainfall, consistent with coastal and inland Southern California. The
general region lies in the semi-permanent, high-pressure zone of the eastern
Pacific. The usually mild to warm climatological pattern is interrupted infrequently
by periods of extremely hot weather, winter storms, or Santa Ana winds.
Climatological data in California has been recorded since the year 1858. During
the twentieth century, California has experienced 4 periods of severe drought:
1928-34, 1976-77, 1987-91, and 2011-14. Southern California and, in particular,
the southwest Riverside County area, sustained few adverse impacts from the
1976-77 drought, due in large part to the availability of Colorado River water and
groundwater. In contrast, the 1987-91 and 2011-14 drought created considerably
more concern for agencies throughout Southern California.
In response to the unprecedented 4-year drought, Governor Edmund G. Brown Jr.
announced Executive Order B-29-15 in April 2015, in order to save water, increase
enforcement to prevent wasteful water use, streamline the state’s drought
response, and invest in new technologies that will make California more drought
resilient. On April 14, 2015, MWDSC announced a 15% reduction in wholesale
deliveries to its 26-member public agencies, beginning July 2015.
It is anticipated that the frequency of severe weather patterns may increase in the
future, including less snowfall in Northern California and increased rainfall in
Southern California. This may result in even further reductions of imported water
supplies. The ability to minimize costs and ensure supply during multiple-dry year
hydrology cycles are essential elements to the District’s water resource
management.

Rancho California Water District
2015 Urban Water Management Plan
Page 66 of 202

Chapter 5. Baselines and Targets
As required by SB X7-7, the Water Conservation Bill of 2009, this section identifies
the water use targets in 2015 and 2020 to demonstrate a 20% reduction in per
capita water use by 2020. Included are calculations of the baseline gross water
use expressed as per capita daily water use (gallons per capita per day, or
GPCD), baseline and target population, and interim (2015) and urban water use
targets (2020). This section includes a description of how the District calculated its
baseline and target per capita water demands, in accordance with Method No. 1
described in "Methodologies for Calculating Baseline and Compliance Urban Per
Capita Water Use" (DWR Methodologies, 2011). The District has completed the
SB X7-7 Verification Form, attached as Appendix G, and summarized in Tables 51 and 5-2 of this chapter.
5.1

Guidance for Wholesale Agencies

The District is not a wholesale agency, as it does not provide more than 3,000
acre-feet of water annually at wholesale for potable municipal purposes (CWC
10608.12 (r)).
5.2

Updating Calculations from 2010 UWMP

In the 2010 UWMP, the District developed urban water use targets for 2020 and
an interim water use target for 2015. The District has elected to update and
recalculate the following elements required by SB X7-7:


Baseline gross water use and service area population;



Baseline daily per capita water use;



Urban water use target;



Interim urban water use target; and



Compliance year water use target.

5.2.1 Update of Target Method
SB X7-7 provides compliance flexibility, allowing for a choice of quantifiable
methods to calculate GPCD requirements. The District must use 1 of 4 specified
methods to develop its water use targets:


Method 1: 80% of “Baseline” per capita water use;



Method 2: Sum of specified performance standards;
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Method 3: 95% of South Coast Hydrologic Region target; or



Method 4: A flexible alternative designed to adjust for historically
implemented conservation.

The District has elected to continue utilizing Method 1 (80% of “Baseline” per
capita water use) to develop per capita water use targets in the 2015 UWMP. In
the 2010 UWMP, the District utilized Method 1 (80% of “Baseline” per capita water
use) to develop per capita water use targets. Each of the 4 target methods were
calculated and analyzed, in order to determine the optimum method for the
District. The least restrictive method for the District is to comply with the 20% of
Baseline requirement, Target Method 1. This method states that the supplier must
reduce GPCD by 20% of average GPCD from the baseline period.
5.2.2 Required Use of 2010 U.S. Census Data
The District was unable to use 2010 census data for its baseline population
calculations in the 2010 UWMP, as the full census data set was not available until
2012. DWR has determined that all agencies must recalculate their baseline
population for the 2015 UWMP using 2000 and 2010 census data. This affected
the baseline and target GPCD values calculated in the 2010 UWMP, which were
modified accordingly in the 2015 UWMP.
DWR provided several methods for determining historical population through
2015. The District elected to utilize the DWR Online Population Tool. The District
uploaded 3 separate GIS shapefiles of the District’s service area in 1990, 2000,
and 2010, as well as the number of single-family and multi-family municipal
connections from 1990 through 2010. This information, in conjunction with the
single-family and multi-family municipal connections, enabled the DWR Online
Population Tool to generate the results presented in Appendix E.
5.2.3 SB X7-7 Verification Form
All retail agencies, whether updating their baselines and targets from 2010, or
calculating these for the first time in 2015 UWMPs, are required to submit the
standardized tables in the SB X7-7 Verification Form with their 2015 UWMP.
These standardized tables are required to demonstrate compliance with the Water
Conservation Act of 2009. While a portion of these tables have been reproduced
and integrated into this chapter, all of the tables in the SB X7-7 Verification Form
are included in their entirety in Appendix G.
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5.3

Baseline Periods

2 baseline periods are to be determined during the calculation of the base daily
per capita water use. The first is a continuous 10- to 15-year period used to
calculate baseline per capita use, and the second is a continuous 5-year period
used to determine whether the 2020 per capita water use target meets the
legislation’s minimum water use reduction requirements of at least a 5% reduction
per capita water use.
The legislation allows the first continuous baseline period to increase from a 10year to a 15-year base period, if the amount of recycled water delivered in 2008
was 10% or greater of total water demand. As shown in Table 5-1, the District’s
recycled water use in 2008 represented only 5.3% of total water demand;
therefore, under the legislation, the District may not use anything greater than a
10-year base period.
5.3.1 Determination of the 10 Year Baseline Period (Baseline GPCD)
The District has selected the years 1996 through 2005 as its 10-year base period.
Table 5-2 presents the base daily per capita water use data for the years 1996
through 2005. Included are population, gross water use in AFY, and gallons per
day, which are then utilized to calculate baseline GPCD. Gross water use was
calculated using total potable water into the distribution system less water for
agricultural use, and less water conveyed to others.
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Table 5‐1 ‐ SB X7‐7 Baseline Period Ranges
Baseline

10‐ to 15‐year
baseline period

5‐year
baseline period

Parameter

Value

Units

2008 total water deliveries

77,356

Acre Feet

2008 total volume of delivered
recycled water

4,099

Acre Feet

2008 recycled water as a percent of
total deliveries

5.30%

Percent

Number of years in baseline period1

10

Years

Year beginning baseline period range

1996

Year ending baseline period range2

2005

Number of years in baseline period

5

Year beginning baseline period range

2004

Year ending baseline period range3

2008

Years

1

The 2008 recycled water percent is less than 10%, so the first baseline period is a continuous 10‐year period.

2

The ending year must be between December 31, 2004 and December 31, 2010.

3

The ending year must be between December 31, 2007 and December 31, 2010.
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Table 5‐2 ‐ SB X7‐7 Baseline Gallons Per Capita Per Day (GPCD)
Service Area
Population

Baseline Year

Annual Gross
Water Use (AF)

Daily Per Capita
Water Use (GPCD)

10‐ to 15‐Year Baseline GPCD
Year 1

1996

57,731

27,248

421

Year 2

1997

62,836

32,566

463

Year 3

1998

69,665

27,040

347

Year 4

1999

78,279

32,864

375

Year 5

2000

85,804

45,477

473

Year 6

2001

93,367

40,372

386

Year 7

2002

100,531

41,448

368

Year 8

2003

105,741

40,152

339

Year 9

2004

113,645

45,369

356

Year 10

2005

120,033

42,348

315

10‐ to 15‐Year Average Baseline GPCD

384

5‐Year Baseline GPCD
Baseline Year

Service Area
Population

Annual Gross
Water Use

Daily Per Capita
Water Use (GPCD)

Year 1

2004

113,645

45,369

356

Year 2

2005

120,033

42,348

315

Year 3

2006

125,518

45,800

326

Year 4

2007

129,519

52,367

361

Year 5

2008

133,052

49,582

333

5‐Year Average Baseline GPCD

338

2015 Compliance Year GPCD
2015

148,105

39,845

240
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5.3.2 Determination of the 5 Year Baseline Period (Target Confirmation)
The District has selected the years 2004 through 2008 as its 5-year base period.
Table 5-2 presents the base daily per capita water use data for the years 2006
through 2010. The calculation of the 5-Year base daily per capita Water Use
confirms that the selected 2020 target meets the minimum water use reduction
requirements. This 5-year comparison calculation is a continuous period ending no
earlier than December 31, 2007 and no later than December 31, 2010. The
average GPCD of the 5 years, multiplied by 0.95, is the minimum water use
reduction. The 2020 per capita water use target cannot exceed this value. If the
2020 target established using the selected method is greater than the comparison
5-year GPCD, then the 5-year value determined below becomes the District's
2020 water use target. The District’s 2020 target of 307 is less than 321, or 95% of
the 5-year base daily per capita water use.
5.4

Service Area Population

The District was unable to use 2010 census data for its baseline population
calculations in the 2010 UWMP, as the full census data set was not available until
2012. DWR has determined that all agencies must recalculate their baseline
population for the 2015 UWMP using 2000 and 2010 census data. This affected
the baseline and target GPCD values calculated in the 2010 UWMP, which were
modified accordingly in the 2015 UWMP.
DWR provided several methods for determining historical population through
2015. The District elected to utilize the Online Population Tool, developed by DWR
to assist with 2015 UWMP preparation. Any agency may use the DWR population
tool, but it is particularly useful for agencies whose service area boundaries do not
match to a city or Census Designated Place (CDP) and cannot use Department of
Finance (DOF) population data, such as the District. The tool utilizes US census
data and electronic maps of the District’s service area to obtain population data for
census years.
The District uploaded 3 separate GIS shapefiles of the District’s service area in
1990, 2000, and 2010, as well as the number of single-family and multi-family
municipal connections from 1990 through 2010. The results generated by the
DWR Online Population Tool are presented in Appendix E. As shown in Table 5-2,
the 2015 service area population for the District is 148,105.
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5.5

Gross Water Use

DWR has provided detailed guidance for gross water calculations in the 2011
Methodologies for Calculating Baseline and Compliance Urban Per Capita Water
Use (DWR Methodologies). Gross water use is a measure of water that enters the
distribution system of the supplier over a 12-month period with the following
allowable exclusions:


Recycled water delivered within the service area1;



Indirect recycled water;



Water placed into long-term storage (surface or groundwater);



Water conveyed to another urban supplier;



Water delivered for agricultural use; and



Process water.

During the District’s 10-year and 5-year baseline periods, as well as 2015, the
District did not provide water for indirect recycled water use or industrial process
water, and the District did not place any water into long-term storage. Accordingly,
the District did not include recycled water delivered within the service area into the
gross water calculations, while quantifying and removing the following exclusions:


Water conveyed to another urban supplier; and



Water delivered for agricultural use.

As presented in Section 4.2.1.7, the District provides water services to properties
within the EMWD and WMWD retail water service areas. Water is provided by
EMWD to the District on an annual basis for the wheeling of water to the following
EMWD water customers: Nakayama Park, Lake Skinner Park, and Glen
Oaks. Similarly, water is provided by WMWD to the District on an annual basis for
wheeling water to WMWD’s water customer, Rock Mountain. The quantity of water
conveyed to these agencies was quantified for each FY included in the District’s
gross water calculations, as presented in Table 5-3.
As presented in Section 4.2.1.11, the District provides water for commercial
agricultural irrigation. In accordance with CWC Section 10608.12 (g) (4),
consideration of agricultural water use is the same for calculations of gross water
use for determining base daily per capita water use and compliance daily per
capita water use. Delivery volumes were based on account records and meter
1 Recycled water use is excluded from all calculations of gross water in the SB X7‐7 Tables. Water suppliers are not required to
report their recycled water use, nor demonstrate any reduction in recycled water use for purposes of SB X7‐7 (DWR
Guidebook, Page 5‐12).
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data for connections in the distribution system used to supply water for the
commercial production of agricultural crops or livestock (Methodologies for
Calculating Baseline and Compliance Urban Per Capita Water Use, Page 21).
The standard used to identify distribution system connections supplying
agricultural water uses is based on subdivision (b) of Section 535 of the CWC.
Commercial agricultural production is defined by the U.S. Department of
Agriculture and the Census Bureau as any place from which $1,000 or more of
agricultural products (crops and livestock) were sold or normally would have been
sold during the year. For the purposes of calculating gross water use, retail
nursery water use is not considered to be an agricultural water use (Methodologies
for Calculating Baseline and Compliance Urban Per Capita Water Use, Page 21).
The District includes 10,371 irrigated acres of agriculture production, primarily
vineyards, avocado, and citrus trees. The Temecula Valley is a premiere wine
grape growing area in California, which, coupled with other high-value crops,
requires a consistent irrigation supply. Major agricultural acreage is concentrated
in the southwestern and eastern portions of the District.
Based on the District’s Customer Billing Records and public reports at Engineering
and Operations Committee meetings, the District quantified the water delivered for
agricultural water use for the District’s 10-year and 5-year baseline periods, as well
as for 2015. For example, in FY 2014-2015 the annual agricultural water demand
was 21,940 AFY. This includes the portion of water measured and calculated as
agriculture demand from each of the District’s Agriculture and Agriculture
Residential accounts.
Water usage for the Agriculture Residential accounts consists of water needs for
agriculture, water needs for the inside of the house, and water needs for any
ornamental landscape. Only water utilized for agriculture has been included in the
District’ agriculture demands. To calculate the agricultural portion of the Agriculture
Residential accounts, irrigated agricultural acreage for each account was identified
by the District using orthophotography. Once the District determined how much of
each crop is planted on the property, a water allocation was developed by
multiplying the irrigated acreage of each crop type by a crop coefficient assigned
for each type of crop. Crop coefficients were calculated based on published
university research that was performed to determine the water needs of each
plant. In late 2014, the District began an agricultural recertification process. This
process resulted in agricultural allocations being adjusted to ensure accuracy and
equity across the District. The District utilized customer provided data, aerial
imagery, and onsite evaluations to readdress all Agriculture Residential accounts.
By late 2015, every customer had been mailed a letter detailing their new
allocation and how it was calculated.
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Based on the meter data for each Agriculture Residential connection, the total
water use for each account was allocated between water demand for agriculture,
water demand for the inside of the house, and water demand for any ornamental
landscape. The indoor portion of the water allocation is based on 55 gallons per
person, per day, similar to all District residential accounts. The landscape
coefficient is 1,398 HCF per year for each irrigated acre, with the number of
irrigated landscape acres for which an agricultural account will receive a water
allocation limited to 10% of the account’s irrigated agricultural acreage, up to a
maximum of 75,000 sq. ft.
The sum of the agriculture demands for all Agriculture Residential accounts was
divided by the total water demand for all Agriculture Residential accounts.
Accordingly, the District calculated that 88.8% of the potable water demand from
the Agriculture Residential sector is for agricultural use, with the remaining 11.2%
of water demand, comprised of landscape and domestic use, allocated to the
Single-Family sector. Table 5-3 presents that water conveyed for agricultural use,
which has been removed from the gross water calculations.

Rancho California Water District
2015 Urban Water Management Plan
Page 75 of 202

Table 5‐3 ‐ SB X7‐7 Annual Gross Water Use (AF)
Volume Into
Distribution
System

Baseline Year

Deductions
Exported
Water

Water Delivered for
Agricultural Use

Annual Gross
Water Use

10‐ to 15‐Year Baseline ‐ Gross Water Use
Year 1

1996

57276

89

29,939

27,248

Year 2

1997

61958

141

29,251

32,566

Year 3

1998

47373

113

20,220

27,040

Year 4

1999

61260

122

28,274

32,864

Year 5

2000

80000

174

34,349

45,477

Year 6

2001

70650

130

30,148

40,372

Year 7

2002

74080

180

32,452

41,448

Year 8

2003

69378

146

29,080

40,152

Year 9

2004

79144

181

33,594

45,369

Year 10

2005

66380

160

23,872

42,348

10‐ to 15‐year Baseline Average ‐ Gross Water Use

24,992

5‐Year Baseline ‐ Gross Water Use
Year 1

2004

79,144

181

33,594

45,369

Year 2

2005

66,380

160

23,872

42,348

Year 3

2006

76,669

204

30,665

45,800

Year 4

2007

87,521

219

34,935

52,367

Year 5

2008

77,356

586

27,188

49,582

5‐year Baseline Average ‐ Gross Water Use

47,093

2015 Compliance Year ‐ Gross Water Use
2015

62,089

304

21,940

39,845
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5.6

Baseline Daily Per Capita Water Use

The final step in baseline calculations is determining the daily per capita water use in each
of the baseline years. The GPCD for the District’s baseline years, including 2015, are
presented in the Table 5-4. GPCD was calculated by dividing annual gross water use by
the service area population.

Table 5‐4 ‐ SB X7‐7 Gallons Per Capita Per Day (GPCD)
Service Area
Population

Baseline Year

Annual Gross
Water Use (AF)

Daily Per Capita
Water Use
(GPCD)

10‐ to 15‐Year Baseline GPCD
Year 1
Year 2
Year 3
Year 4
Year 5
Year 6
Year 7
Year 8
Year 9
Year 10

1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

57,731
62,836
69,665
78,279
85,804
93,367
100,531
105,741
113,645
120,033

27,248
32,566
27,040
32,864
45,477
40,372
41,448
40,152
45,369
42,348

10‐ to 15‐Year Average Baseline GPCD

421
463
347
375
473
386
368
339
356
315
384

5‐Year Baseline GPCD

Baseline Year
Year 1
Year 2
Year 3
Year 4
Year 5

2004
2005
2006
2007
2008

Service Area
Population

Gross Water Use
(AF)

Daily Per Capita
Water Use

113,645
120,033
125,518
129,519
133,052

45,369
42,348
45,800
52,367
49,582

356
315
326
361
333

5‐Year Average Baseline GPCD

338

2015 Compliance Year GPCD
2015

148,105

39,845

240
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5.7

2015 and 2020 Targets

SB X7-7 provides compliance flexibility, allowing for a choice of quantifiable
methods to calculate GPCD requirements. The District must use 1 of 4 specified
methods to develop its water use targets:


Method 1: 80% of “Baseline” per capita water use;



Method 2: Sum of specified performance standards;



Method 3: 95% of South Coast Hydrologic Region target; or



Method 4: A flexible alternative designed to adjust for historically
implemented conservation.

Each of the 4 target methods was calculated and analyzed, as part of completing
the SB X7-7 Verification Form, for comparison to determine the optimum method
for the District. The least restrictive method for the District is to comply with the
20% of Baseline requirement, Target Method 1, which states that the supplier
must reduce GPCD by 20% of average GPCD from the baseline period.
Accordingly, the District has selected Target Method 1 to develop its water use
targets.
Target Method 1 was also selected by the District when completing the 2010
UWMP. The District may select a different target method in its 2015 plan than it
selected in its 2010 Plan. DWR has indicated that once the 2015 Plan is
submitted, the target method may not be changed in any amendments to the 2015
Plan or in the 2020 Plan.
Table 5-5 presents a water use target comparison of the 5-Year Daily Per Capita
Water Use maximum allowed GPCD target and Method 1 GPCD target, as per the
requirements of SB X7-7. The 2020 target calculated with Method 1 (80% of 10Year Baseline GPCD) is 307 GPCD. The maximum allowed 2020 target calculated
from 95% of the 5-Year Daily Per Capita Water Use is 321 GPCD. Accordingly,
307 GPCD is the District’s confirmed 2020 target. The 2015 Interim Target
presented in Table 5-5 is the value halfway between the 10-year Baseline GPCD
and the confirmed 2020 Target. Table 5-6 summarizes the District’s Baseline and
Target GPCD values.
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Table 5‐5 ‐ 2015 Interim Target and 2020 Target Compliance
10‐yr Base Daily
Per Capita
Water Use
(GPCD)

2020 Target
Calculated with
Method 1 (80% of
10‐Year Baseline)

5‐yr Base
Daily Per
Capita Water
Use (GPCD)

Maximum
Allowed
GPCD Target
(95% of 5‐
Year Base)

Confirmed
2020
Target
(GPCD)

2015
Interim
Target
(GPCD)*

384

307

338

321

307

346*

* ‐ The 2015 Interim Target is the value halfway between the 10‐year Baseline GPCD and the confirmed 2020 Target
(DWR Guidebook, Page 5‐17)

Table 5‐6 ‐ SB X7‐7 Baselines and Targets Summary
Baseline
Period

Start Year

End Year

Average Baseline
GPCD*

2015 Interim
Target *

Confirmed
2020 Target*

10‐year

1996

2005

384

346

307

5‐Year

2004

2008

338

‐

‐

*All values are in Gallons per Capita per Day (GPCD)

5.8

2015 Compliance Daily per Capita Water Use (GPCD)

The District developed a plan to meet its water use reduction goals for 2015 and
2020 targets (established in accordance with the Water Conservation Bill of 2009
requirements). The Water Use Reduction Plan includes the actions/measures
described below. Through these measures, the District anticipates the continued
reduction of potable water demands to meet the 2020 target requirement of SB
X7-7. In general, the following actions summarize the District’s Water Use
Reduction Plan:


Budget Based Tiered Rate Structure – The District established a budget
based tiered rate structure in July 2010, which is designed to reduce water
waste, promote efficient water use, and manage drought response in an
equitable manner.



Water Use Efficiency Demand Management Measures – Includes both
foundational and programmatic measures. Foundational measures include
operations, practices, and customer information and education.
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Programmatic measures offer customers a portfolio of efficiency incentives
and programs based on cost-effective indoor and outdoor water efficiency
devices and improvement measures.



Water Use Efficiency Passive Initiatives – Includes building codes and
landscape ordinances, as well as the District’s Water Waste Prohibition
Ordinance and WSC Plan.



Recycled Water Supply – Reduce demand for potable water by increasing
recycled water supply. Recycled water supply is excluded in the SB X7-7
Verification Form. As a result, the District can reduce calculated per capita
water use through the increased use of recycled water in its supply
portfolio.



WSC Plan – The District’s WSC Plan will continue to be enforced, when
appropriate.

The Water Use Reduction Plan includes a sound, fact-based plan to guide the
water use efficiency program implementation over the upcoming years. The
District, working in collaboration with regional agencies, will continue to implement
a strategy of water use efficiency that includes multiple opportunities for water
customers to reduce water use. The strategy implemented for goal achievement to
develop the water use reduction plan includes the following:


Assess the current water supply situation and usage patterns;



Identify specific water use reduction programs with the highest water
savings opportunities;



Develop a strategy for reaching water savings goals;



Recommend programs with budgets, water savings, costs, marketing, and
operational details;



Secure outside funding for programs;



Provide sustained education and outreach to customers;



Develop a program implementation plan and schedule; and



Develop a system for tracking and reporting performance over time.

As shown in Table 5-7, the District is in compliance with the 2015 Interim Target,
with an actual 2015 GPCD of 240. The DWR has allowed for optional adjustments
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to the 2015 GPCD, including extraordinary events, economic adjustments, and
weather normalization. The District made no such adjustments to the 2015 GPCD,
as compliance was achieved without these factors. Current urban water use
projections for 2020 show that the 2020 water use target will also be met.
Table 5‐7 – SB X7‐7 2015 Compliance

Actual
2015
GPCD

2015
Interim
Target
GPCD

240

346

Optional Adjustments to
2015 GPCD
TOTAL
Adjustments

Adjusted
2015 GPCD

0

240

2015
GPCD

Did Supplier
Achieve Targeted
Reduction for
2015?

240

Yes

*All values are in Gallons per Capita per Day (GPCD)

5.9

Regional Alliance

The District is not choosing to comply with SB X7-7 requirements through a
Regional Alliance, and therefore has no information to report in this section.
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Chapter 6. System Supplies
The District currently obtains its water supplies from the following primary water
sources: 1) local groundwater from the Temecula Valley Groundwater Basin; 2)
imported SWP and Colorado River water from MWDSC via EMWD and WMWD;
and 3) recycled water from both the District and EMWD.
The District receives its imported water (treated and untreated) directly through 6
MWDSC water turnouts: 3 in EMWD’s service area and 3 in WMWD’s service
area. The District pumps groundwater from 53 district wells and recycles water at
its SRWRF. Additional recycled water is available from EMWD’s TVRWRF. The
District owns and operates 43 storage reservoirs and 1 surface reservoir, Vail
Lake. The storage capacity of Vail Lake is 45,207 AF, and it is used to help
recharge groundwater, through the use of infiltration basins downstream from the
Vail Lake release facilities.
Historically, groundwater has supplied between 25% to 40% of the District’s total
water supply, and imported water has supplied between 60% to 70%. In 2015,
recycled water comprised approximately 6% of the District’s water supply portfolio.
The historical water production from the District’s water sources from FY 19771978 to FY 2014-2015 is shown in Table 6-1 and Figure 6-1, which includes all
supplies entering the District’s distribution systems. Accordingly, imported raw
water supplied to the Santa Margarita River Discharge Water Transfer has been
excluded. Each of these water sources are described in the following sections.

.
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Table 6‐1 ‐ Historic Water Production by Type within the District’s Distribution Systems
Fiscal
Year

Total
Production
(AF)

Groundwater
Imported Water
Native

Recycled Water

Artificial Recharge

AF

%

AF

%

AF

%

AF

%

77‐78

13,319

10,631

79.8%

‐

2,688

20.2%

‐

78‐79

14,799

8,377

56.6%

‐

6,422

43.4%

‐

79‐80

19,856

12,061

60.7%

‐

7,795

39.3%

‐

80‐81

24,738

13,485

54.5%

‐

11,253

45.5%

‐

81‐82

30,262

14,804

48.9%

‐

15,458

51.1%

‐

82‐83

24,044

12,721

52.9%

‐

11,323

47.1%

‐

83‐84

21,734

16,646

76.6%

‐

5,088

23.4%

‐

84‐85

34,861

26,550

76.2%

‐

8,311

23.8%

‐

85‐86

37,335

27,111

72.6%

‐

10,224

27.4%

‐

86‐87

41,118

29,116

70.8%

‐

12,002

29.2%

‐

87‐88

38,484

31,923

83.0%

‐

6,561

17.0%

‐

88‐89

42,996

20,086

46.7%

‐

22,910

53.3%

‐

89‐90

52,692

33,306

63.2%

‐

19,217

36.5%

169

0.3%

90‐91

53,650

29,479

54.9%

‐

23,879

44.5%

292

0.5%

91‐92

44,493

28,184

63.3%

‐

15,982

35.9%

327

0.7%
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Table 6‐1 ‐ Historic Water Production by Type within the District’s Distribution Systems
Fiscal
Year

Total
Production
(AF)

Groundwater
Imported Water
Native

Recycled Water

Artificial Recharge

AF

%

AF

%

AF

%

AF

%

92‐93

45,334

29,329

64.7%

‐

15,654

34.5%

351

0.8%

93‐94

47,065

32,711

69.5%

‐

12,806

27.2%

1,548

3.3%

94‐95

46,696

31,579

67.6%

‐

13,420

28.7%

1,697

3.6%

95‐96

59,330

34,918

58.9%

‐

22,358

37.7%

2,054

3.5%

96‐97

64,524

38,267

59.3%

‐

23,690

36.7%

2,567

4.0%

97‐98

49,515

26,845

54.2%

1,322

2.7%

19,206

38.8%

2,142

4.3%

98‐99

63,606

29,720

46.7%

8,307

13.1%

22,843

35.9%

2,736

4.3%

99‐00

75,436

20,819

27.6%

18,277

24.2%

33,621

44.6%

2,719

3.6%

00‐01

69,864

21,351

30.6%

19,997

28.6%

26,070

37.3%

2,446

3.5%

01‐02

74,208

22,110

29.8%

15,078

20.3%

33,765

45.5%

3,255

4.4%

02‐03

73,241

21,927

29.9%

15,953

21.8%

32,190

44.0%

3,171

4.3%

03‐04

82,146

19,694

24.0%

16,765

20.4%

41,312

50.3%

4,375

5.3%

04‐05

74,271

25,039

33.7%

15,661

21.1%

29,921

40.3%

3,650

4.9%

05‐06

79,962

22,783

28.5%

17,259

21.6%

35,969

45.0%

3,951

4.9%

06‐07

90,885

22,100

24.3%

16,398

18.0%

47,479

52.2%

4,908

5.4%

07‐08

83,316

28,257

33.9%

12,003

14.4%

38,858

46.6%

4,198

5.0%
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Table 6‐1 ‐ Historic Water Production by Type within the District’s Distribution Systems
Fiscal
Year

Total
Production
(AF)

Groundwater
Imported Water
Native

Recycled Water

Artificial Recharge

AF

%

AF

%

AF

%

AF

%

08‐09

74,698

20,520

27.5%

16,223

21.7%

34,289

45.9%

3,666

4.9%

09‐10

67,242

23,225

35.1%

12,187

18.4%

26,993

40.8%

4,837

7.2%

10‐11

66,993

27,556

41.7%

12,371

18.7%

22,792

34.5%

4,273

6.4%

11‐12

66,537

26,128

39.7%

13,800

21.0%

22,376

34.0%

4,233

6.4%

12‐13

71,298

25,246

35.5%

14,181

19.9%

27,614

38.8%

4,257

6.0%

13‐14

75,209

27,021

35.8%

12,764

16.9%

31,467

41.7%

3,957

5.3%

14‐15

66,125

25,018

38.1%

12,254

18.7%

24,817

37.8%

4,036

6.1%

Figure 6‐1 ‐ Historic Water Production by Type
100,000

90,000

4,908

80,000

4,375
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60,000

4,257
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2,736
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2,054
169

50,000
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327 351

19,217

40,000

12,002
6,561
10,224
22,910
8,311

30,000
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23,690
2,142

22,358
12,806
13,420

23,879

2,688
6,422
8,377
10,631

5,088

14,804

12,061

29,921

31,923

8,307

29,116
26,550
27,111
16,646

32,711

33,306
29,479

20,086

29,329

27,614

22,376

24,817

26,993

31,467

15,953

19,997

15,078
18,277

12,003

15,661

16,398
16,765

17,259

12,764
14,181
12,196
13,800

12,371
12,187

16,223

34,918

31,579

28,184

19,694

29,720
21,351

21,927

20,819

0

20,520
28,257
23,225

25,039

22,100

26,845

12,721

22,110

22,783

Fiscal Year
Groundwater ‐ Native

22,792

4,036

19,206

15,982
15,654

1,322

11,323

13,485

26,070
33,765

38,858
34,289

38,267

11,253
7,795

32,190

35,969

1,697

15,458

20,000

41,312

33,621

292

3,957

3,666

2,446
2,567

10,000

3,951

3,255
3,171

70,000

4,198

Groundwater ‐ Artificial Recharge

Imported Water

Recycled Water

25,246
26,128

25,076

27,021
27,556
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6.1

Purchased or Imported Water

Imported water is water that originated from outside of the Santa Margarita River
Watershed (generally water from the Colorado River and the SWP). Imported
water is acquired from the member agencies of the MWDSC. For the District, its
member agencies are WMWD for the Santa Rosa Division and EMWD for the
Rancho Division.
Imported water provided to the District is from MWDSC’s Lake Skinner Reservoir
and Water Treatment Facility, with back-up storage provided by Diamond Valley
Lake. MWDSC has 6 pipeline facilities that depart from MWDSC’s Lake Skinner
Reservoir and Water Treatment Facility and convey water south towards San
Diego county. These include 2 raw water pipelines (Pipeline Nos. 5 and 6) and 2
treated water pipelines (Bypass Pipeline No. 3 and Pipeline No. 4). Bypass
Pipeline No. 3 is a treated water pipeline ultimately planned to connect to Pipeline
No. 3 in a future conversion to potable water. EMWD and WMWD do not convey
the water through their facilities to the District; rather, the District receives the
water directly at these MWDSC turnouts.
Imported treated water flow rates vary seasonally at the District’s turnouts. During
winter months when demand is typically lower, the District relies mostly on local
groundwater resources. During these periods, the District may turn off all the
imported water turnouts. As demands increase throughout the year, groundwater
sources are augmented with imported water supplies to meet daily demand
variations.
The District initiated the purchase of imported water from MWDSC in 1977. The
quantities of treated and untreated water purchased from EMWD and WMWD from
FY 2000-2001 to 2014-2015 are presented in Table 6-2. Based on the quantities
purchased at each turnout, the quantity of MWDSC treated and untreated water
purchased is summarized by FY in Table 6-3.
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Table 6‐2 ‐ Historical Imported Water by MWDSC Member Agency
Untreated (AF)

Treated (AF)

Fiscal Year
EMWD

WMWD

EMWD

WMWD

2000/01

19,997

0

8,246

17,824

2001/02

15,078

0

11,502

22,263

2002/03

15,953

3,079

18,116

14,075

2003/04

16,765

4,065

20,309

21,003

2004/05

15,661

2,077

16,671

13,250

2005/06

17,259

5,661

21,732

14,238

2006/07

16,398

3,702

26,710

20,769

2007/08

12,003

2,604

21,370

17,488

2008/09

16,223

2,806

18,166

16,123

2009/10

12,187

3,939

13,636

13,357

2010/11

12,371

4,143

12,181

10,611

2011/12

16,301

4,197

11,764

10,611

2012/13

12,034

2,432

14,489

13,126

2013/14

11,722

3,864

16,168

15,300

2014/15

12,254

2,954

10,989

13,827
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Table 6‐3 ‐ Historical Imported Water by Type
Fiscal Year

Untreated (AF)

Treated (AF)

Total (AF)

2000/01

19,997

26,070

46,066

2001/02

15,078

33,765

48,843

2002/03

19,033

32,190

51,223

2003/04

20,829

41,312

62,141

2004/05

17,739

29,921

47,659

2005/06

22,920

35,969

58,889

2006/07

20,100

47,479

67,579

2007/08

14,607

38,858

53,466

2008/09

19,029

34,289

53,318

2009/10

16,126

26,993

43,119

2010/11

16,514

22,792

39,307

2011/12

20,498

22,376

42,873

2012/13

14,466

27,614

42,080

2013/14

15,586

31,467

47,053

2014/15

15,208

24,817

40,025
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As of January 2016, the cost of MWDSC imported water is as follows:


Untreated water, Tier 1 - $594/AF



Untreated water, Tier 2 - $728/AF



Treated water, Tier 1 - $942/AF



Treated water, Tier 2 - $1,076/AF



Untreated water, replenishment rate - $442/AF (program discontinued after
2012)

In Calendar Year 2016, the District’s Tier 1 allocation for EMWD is 33,528 AFY,
and is 27,312 AFY for WMWD. The District currently has connected capacity for
up to 205 cfs (peak flow) of treated water from Bypass Pipeline No. 3 and Pipeline
No. 4. WR-26 and WR-28 are each designed to deliver 40 cfs via WMWD, and
EM-13 is designed to deliver another 40 cfs via EMWD. Due to system constraints,
WR-26 and WR-28 have a reduced summer peak capacity of 65 cfs. The District
also has connected capacity for up to 95 cfs (peak flow) of untreated water from
Pipeline No. 5 and Pipeline No. 6. WR-34 and EM-21 are designed to deliver 15
cfs via WMWD, and 80 cfs via EMWD, respectively. MWDSC’s Division IV Water
Service Policies place additional capacity limitations on the operation of the
imported water turnouts. Section 4504 stipulates that flow changes at the turnout
facilities are limited to a 10% limit above or below the previous 24-hour average.
Accordingly, Tier 1 allocations do not represent available imported water supply
limitations for the District, as significant quantities of Tier 2 imported water are also
available for purchase at a higher cost, as needed.
As required by the CWC, the District communicated with its wholesale agencies
regarding imported water supply available to the District. These communications
are documented in Appendix D. These water supply projections provided from the
District’s wholesale agencies were utilized as the District’s source for reasonably
available imported water supply data. (DWR Guidebook, Page 6-30)
Federal regulations require the U.S. Environmental Protection Agency (EPA) to
safeguard drinking water by establishing standards that limit the amount of
substances in drinking water. In California, Title 22 Drinking Water Standards (Title
22) incorporates the federal requirements of the Safe Drinking Water Act (SDWA),
and compliance with Title 22 is required by all water service providers. In
California, the SWRCB’s Division of Drinking Water (DDW) also safeguards
drinking water by establishing standards that are as stringent as the EPA’s. The
District safeguards its water supply by collecting and analyzing more water
samples than required by the EPA and DDW. As reported in the District‘s Annual
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Consumer Confidence Report for Calendar Year 2015, all water produced and
delivered by the District meets or exceeds the standards for public drinking water.
Imported water provided to the District from MWDSC’s Lake Skinner Reservoir
and Water Treatment Facility is a blend of SWP and Colorado River water. The
untreated water is affected by invasive species such as Quagga mussels. The
treated water is chloraminated by MWDSC, based on 2.5 to 2.7 parts per million
(PPM).
The reliability of MWDSC’s water supply is dependent on a variety of factors. Per
Section 4503 of MWDSC’s Division IV Water Service Policies, the District should
have sufficient resources (local reservoir storage, groundwater production
capacity, system interconnections, or alternate supply sources) to sustain a 7-day
interruption in MWDSC’s deliveries from raw and treated turnout facilities based on
average annual demands. There are no other significant interconnections that
exist between the District and either EMWD or WMWD for alternative sources of
imported water beyond the existing turnout connections.
6.2

Groundwater

Groundwater pumping has historically provided a significant portion of the overall
District water demand. The District receives groundwater from the Temecula
Valley Groundwater Basin, as identified in California’s Groundwater Bulletin 118.
The Basin underlies several valleys in southwestern Riverside County and a
portion of northern San Diego County, within the Santa Margarita River
Watershed.
The District overlies 2 major aquifers, the Temecula and the Pauba, which have
been the subject of a number of studies over the years. The Pauba aquifer,
covering approximately 18 square miles, is “comprised of younger alluvial
sediments that occur along the principal streams of the watershed. Unconfined
groundwater occurs within the sediments of the highly porous Pauba aquifer, and
well yields typically range from 500 to 2,000 gpm. The Pauba aquifer reaches
depths of up to 500 feet” (Local Agency Management Programs
Recommendations to the County of Riverside for the Rancho California Water
District Service Area, October 9, 2014, Page 14). The Pauba aquifer is underlain
by the confined Temecula aquifer. The Temecula aquifer, approximately 100
square miles, “consists of unconsolidated sediments that extend from 500 feet in
depth to depths exceeding 2,000 feet” (Local Agency Management Programs
Recommendations to the County of Riverside for the Rancho California Water
District Service Area, October 9, 2014, Page 14). These aquifers have been
divided into hydrologic subunits, which are illustrated in Figure 6-2. As shown in
Figure 6-3, the Temecula Valley Groundwater basin is an alluvial basin identified
as Basin 9-5 in DWR Bulletin 118.
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In addition to the District, other agencies pump from the basins including WMWD,
Pechanga Band of Luiseño Mission Indians (Pechanga), and other private
pumpers. Accounting for these users, the total natural yield available to the District
varies, and is estimated to average approximately 25,000 AFY.

Figure 6‐2
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The Basin has been governed under court jurisdiction since 1928, as part of the
Santa Margarita River Watershed system. In 1940, a Stipulated Judgment (1940
Judgment) was issued directing the use and allocation of groundwater in the region.
Although considered an adjudicated basin, specific water rights have not been
assigned. In 1963, a Final Judgment and Decree was issued further defining the
use of groundwater in the region, and in April 1966, a Modified Final Judgment and
Decree (Fallbrook Case) was entered incorporating interlocutory judgments and the
1940 Stipulated Judgment.
These judgments were followed by years of court cases and power struggles by
multiple parties, including the federal government (U.S. Marine Corps Camp
Pendleton) over water use in the watershed basins, citing the judgments did not
fully meet the needs of the parties for effective water management. Finally, after
many years, a settlement agreement, “Cooperative Water Resource Management
Agreement between Camp Pendleton and Rancho California Water District,” was
reached and executed in March 2002. This agreement supersedes the previous
judgments (1940 Judgment and Fallbrook Case) and remains in place today to
govern water flow in the Santa Margarita River and use of the Temecula Valley
Groundwater Basin.
Further, in December 2006, a ‘Groundwater Management Agreement between
Rancho California Water District and the Pechanga Band of Luiseño Mission
Indians’ was executed to govern the management of groundwater pumping from
the Wolf Valley Groundwater Basin in a manner not to exceed the safe yield that
protects groundwater resources in the Wolf Valley Groundwater Basin for present
and future uses. The annual supply capacity of the Wolf Valley subbasin is
currently allocated equally between the District and the Pechanga Band of Luiseño
Mission Indians, which is undergoing review at this time.
To further manage water in the region, a Watermaster was assigned by the court
to oversee all uses within the Santa Margarita River Watershed, which include 3
groundwater basins: the Santa Margarita Groundwater Basin, the Anza
Groundwater Basin, and the Temecula Valley Groundwater Basin. The
Watermaster prepares the “Santa Margarita Watershed Annual Watermaster
Report” (Annual Watermaster Report), providing annual reporting of water
conditions in the watershed, but does not manage the groundwater basins. The
Annual Watermaster Report, prepared pursuant to the U.S. District Court Order,
March 13, 1989, includes information on surface and subsurface water, imports
and exports, water rights, water production and use, threats to water supply, water
quality, review of agreements, and a Watermaster 5-year projection of activities.
The Court has retained jurisdiction over all surface flows of the Santa Margarita
River Watershed and all underground waters determined by the Court to be
subsurface flow of streams or creeks or which is determined by the Court to add
to, support, or contribute to the Santa Margarita River stream system. Local
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vagrant groundwaters that do not support the Santa Margarita River stream
system are outside the Court jurisdiction.
The Temecula Valley Groundwater Basin noted above underlies the MWDSC
member agency service areas of EMWD and WMWD, and the Pechanga Indian
Reservation. The Temecula Valley Groundwater Basin is also included in
MWDSC’s Groundwater Assessment Study (September 2007), which the District
also utilizes to help manage the Basin.
The following documents, as referred to in this section and attached as Appendix
H, support the management of the Temecula Valley Groundwater Basin:
1. Santa Margarita River Watershed Annual Watermaster Report, Water Year
2013-2014, Charles W. Binder, Watermaster, August 2015.
2. Recommended Ground Water Production, Fiscal Year July 1, 2016 through
June 30, 2017, Rancho California Water District, January 2016.
3. Permit for Diversion and Use of Water, Amended Permit 7032, Temecula
Creek/Santa Margarita River for use in Vail Lake and District M&I by
Rancho California Water District, April 22, 2009 and 1946 Application to
Appropriate Unappropriated Water.
4. Cooperative Water Resource Management Agreement between Camp
Pendleton and Rancho California Water District, Calendar Year 2014.
Table 6-4 summarizes the management agencies and their respective role within
the Temecula Valley Groundwater Basin.
Table 6‐4 ‐ Management Agencies in the Temecula Valley Groundwater Basin
Agency
Santa Margarita River
Watershed Watermaster

Role/Responsibility
Court‐appointed Watermaster for oversight and
administration of water rights

Santa Margarita River
Watershed Steering Committee

Assist the Court and the Watermaster in
administering the water rights

Rancho California
Water District

Prepare Groundwater Audit and a Recommended
Groundwater Production Report for operation of District
groundwater wells and recharge facilities
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The DWR, pursuant to the legislation, has developed the initial groundwater basin
priorities. DWR’s basin prioritization can be reviewed under the California
Statewide Groundwater Elevation Monitoring (CASGEM) Program at the following
website: www.water.ca.gov/groundwater/casgem/basin_prioritization.cfm.
DWR’s final basin prioritization findings indicate that 127 of California’s 515
groundwater basins and subbasins are high- and medium-priority basins. These
basins account for 96% of California’s annual groundwater pumping and supply
88% of the population, which reside over groundwater basins. The remaining 388
basins are low- and very low-priority basins and comprise 75% of the groundwater
basins in the state. The Temecula Valley Basin Groundwater Basin 9-5 is a highpriority basin, as noted by DWR’s web-based Water Management Planning Tool
(https://gis.water.ca.gov/app/boundaries/), and as shown in Figure 6-3.

Figure 6‐3 – Temecula Valley Basin (9‐5) as Identified in DWR Bulletin 118
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The District is working in cooperation with the Santa Margarita River Watershed
Watermaster and multiple stakeholders to achieve water supply reliability, water
quality, and watershed management goals for the Upper Santa Margarita
Watershed. The District’s Recommended Groundwater Production report is an
annual audit prepared for the District to recommend a groundwater production
program for the upcoming FY. The Recommended Groundwater Production
report, attached with all relevant Groundwater Basin Management Documents as
Appendix H, was last developed in January 2016 for production recommendations
for FY 2016-2017. The recommended groundwater production program involves
the operation of the groundwater basin within safe yield limits so as not to create
permanent overdraft or other undesirable conditions that could degrade water
quality or violate legal restrictions. The recommendation also includes information
gained from workshops held amongst the District, WMWD, and consultant staff.
Information includes discussion of previous audits, instantaneous yield, natural
and artificial recharge, water quality, pump settings, and well construction factors.
In addition to the extraction of the natural yield of the basins, the District artificially
recharges the Pauba Valley Basin with untreated imported water for enhanced
groundwater production. The District’s VDCR/RF features 2 groundwater recharge
sites: the Upper VDC in the easternmost area of the Pauba Valley and the Lower
VDC, approximately 2 miles to the west. Untreated MWDSC water and/or Vail
Lake surface water are introduced into the VDCR/RF infiltration ponds for
recharge into the ground. Over the past 10 years, this supplemental water
provided an average of 13,875 AFY of artificial groundwater recharge through the
VDC recharge basins. Table 6-5 summarizes the quantity of groundwater pumped
by the District over the past 5 years.
Table 6‐5 ‐ Groundwater Volume Pumped*
Groundwater
Type

Alluvial Basin

Location or Basin
Name

2011

2012

2013

2014

2015

Temecula Valley
Groundwater Basin

35,412

39,928

39,427

39,785

37,272

*‐ Includes both native and artificial recharge

The annual supply capacity of the District’s groundwater sources is limited by the
natural yield of the groundwater basin, in conjunction with the artificial groundwater
recharge the District achieves at the VDC recharge basins. The District evaluates
each groundwater well based on hydrogeologic subunit and aquifer, to determine
an annual pumping budget. As presented in Table 6-6, the sustainable yield of the
District’s groundwater basin (including artificial recharge allotments) has averaged
38,365 AFY over the past 5 years.
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A significant aspect of the District’s annual budget process is the determination of
the quantity of groundwater that will be produced. Each year, staff and the
District’s consulting hydrogeologist jointly prepare an audit of groundwater
resources at the conclusion of the water year (year ending September 30). The
underlying philosophy guiding the audit has been, and continues to be, one of
sound basin management. This involves operating the groundwater basin within
safe yield limits to avoid creating a permanent overdraft or other undesirable
condition, such as water quality degradation, reduction of long-term production
capacity, or land subsidence. Determination of the amounts of groundwater
hydrologically available to the District is an ongoing process of constant evaluation
and review.
The District currently maintains 53 production wells, including inactive and offline
wells. Table 6-6 presents the District’s current active wells and recommended
production for FY 2014-2015. Production recommendations were based primarily
on a review of individual well production and historical hydrographs, consideration
of groundwater level elevations from all production and monitoring wells,
information from hydrologic subareas and index wells representing water level
changes in the subarea, and District staff input. In accordance with sound
groundwater basin management practices, the recommended production is
considered a guide and is subject to revision as additional data is available.
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Table 6‐6 ‐ Historic Usage and Budgets of District Groundwater Wells by Subunit and Aquifer
Hydrogeologic
Subunit

Aquifer

Well

Well 120

Well 124

Well 125

Pauba

Temecula

Well 126

Well 130

Well 131

Well 133

Usage

FY2008‐
09
544

FY2009‐
10
1,312

FY2010‐
11
1,540

FY2011‐
12
1,773

FY2012‐
13
1,487

FY2013‐
14
1,762

FY2014‐
15
1,426

5‐Year
Average
1,598

Budget

1,000

800

800

1,200

800

800

1,200

960

Difference

456

(512)

(740)

(573)

(687)

(962)

(226)

(638)

Usage

411

370

343

349

277

370

361

340

Budget

700

725

400

300

300

400

480

376

Difference

289

355

57

(49)

23

30

119

36

Usage

431

247

540

0

0

0

0

108

Budget

800

450

400

750

500

200

0

370

Difference

369

203

(140)

750

500

200

0

262

Usage

1,333

991

580

790

948

687

973

796

Budget

1,400

700

700

600

600

800

800

700

Difference

67

(291)

120

(190)

(348)

113

(173)

(96)

Usage

937

851

482

1,130

1,170

1,016

839

927

Budget

500

500

500

750

500

900

1,200

770

Difference

(437)

(351)

18

(380)

(670)

(116)

361

(157)

Usage

1,104

1,053

1,007

1,080

1,187

1,078

601

991

Budget

500

500

500

750

500

500

1,200

690

Difference

(604)

(553)

(507)

(330)

(687)

(578)

599

(301)

Usage

709

683

541

293

620

757

790

600

Budget

400

500

500

500

500

500

600

520

Difference

(309)

(183)

(41)

207

(120)

(257)

(190)

(80)

Description
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Table 6‐6 ‐ Historic Usage and Budgets of District Groundwater Wells by Subunit and Aquifer
Hydrogeologic
Subunit

Aquifer

Well

Well 143

Pauba
Cont.

Temecula
Cont.

Well 149

Well 203

Well 217

Sub‐Total

Well 109
Pauba

Pauba
Well 110

Usage

FY2008‐
09
759

FY2009‐
10
709

FY2010‐
11
617

FY2011‐
12
533

FY2012‐
13
701

FY2013‐
14
896

FY2014‐
15
698

5‐Year
Average
689

Budget

450

500

500

700

500

500

600

560

Difference

(309)

(209)

(117)

167

(201)

(396)

(98)

(129)

Usage

384

259

49

366

241

301

247

241

Budget

250

400

400

600

400

400

360

432

Difference

(134)

141

351

234

159

99

113

191

Usage

657

577

451

534

742

807

687

644

Budget

150

400

400

500

600

600

720

564

Difference

(507)

(177)

(51)

(34)

(142)

(207)

33

(80)

Usage

1,033

929

912

888

796

613

867

815

Budget

550

550

1,000

900

900

900

900

920

Difference

(483)

(379)

88

12

104

287

33

105

Usage

8,302

7,981

7,062

7,736

8,169

8,287

7,489

7,749

Budget

6,700

6,025

6,100

7,550

6,100

6,500

8,060

6,862

Difference

(1,602)

(1,956)

(962)

(186)

(2,069)

(1,787)

571

(887)

Usage

702

513

372

352

623

581

454

476

Budget

750

800

800

600

600

800

700

700

Difference

48

287

428

248

(23)

219

246

224

Usage

1,344

1,312

1,217

1,231

1,136

373

813

954

Budget

1,800

1,600

1,600

1,200

1,200

1,200

900

1,220

Difference

456

288

383

(31)

64

827

87

266
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Table 6‐6 ‐ Historic Usage and Budgets of District Groundwater Wells by Subunit and Aquifer
Hydrogeologic
Subunit

Aquifer

Well

Well 141

Well 152
Pauba
Cont.

Pauba
Cont.
Well 153

Well 157

Well 158

Well 210

Well 231

Usage

FY2008‐
09
526

FY2009‐
10
462

FY2010‐
11
542

FY2011‐
12
484

FY2012‐
13
514

FY2013‐
14
521

FY2014‐
15
489

5‐Year
Average
510

Budget

500

500

500

625

625

600

500

570

Difference

(26)

38

(42)

141

111

79

11

60

Usage

2,109

1,938

1,704

1,926

1,789

2,865

2,461

2,149

Budget

2,500

2,500

2,500

1,700

1,800

2,000

2,200

2,040

Difference

391

562

796

(226)

11

(865)

(261)

(109)

Usage

1,574

1,071

1,364

1,862

1,955

2,415

2,659

2,051

Budget

1,850

1,850

1,850

1,500

1,800

1,800

2,200

1,830

Difference

276

779

486

(362)

(155)

(615)

(459)

(221)

Usage

2,183

1,601

1,533

2,396

2,152

1,656

1,414

1,830

Budget

2,100

2,100

2,100

1,800

2,500

2,500

2,200

2,220

Difference

(83)

499

567

(596)

348

844

786

390

Usage

1,520

1,790

1,599

1,991

2,502

1,669

2,057

1,964

Budget

1,500

1,500

1,500

1,800

1,800

2,000

2,200

1,860

Difference

(20)

(290)

(99)

(191)

(702)

331

143

(104)

Usage

559

634

626

536

843

835

698

708

Budget

575

575

600

600

600

800

850

690

Difference

16

(59)

(26)

64

(243)

(35)

152

(18)

Usage

105

0

0

0

0

0

0

0

Budget

500

0

0

0

0

0

0

0

Difference

395

0

0

0

0

0

0

0
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Table 6‐6 ‐ Historic Usage and Budgets of District Groundwater Wells by Subunit and Aquifer
Hydrogeologic
Subunit

Pauba
Cont.

Aquifer

Pauba
Cont.

Well

Well 233

Sub‐Total

Well 123

Well 132

Pauba

Combined

Well 232

Well 234

Sub‐Total

Usage

FY2008‐
09
1,965

FY2009‐
10
1,442

FY2010‐
11
580

FY2011‐
12
1,776

FY2012‐
13
1,581

FY2013‐
14
1,408

FY2014‐
15
864

5‐Year
Average
1,242

Budget

1,600

1,600

1,600

1,600

1,800

1,900

1,500

1,680

Difference

(365)

158

1,020

(176)

219

492

636

438

Usage

12,587

10,763

9,537

12,554

13,095

12,323

11,909

11,884

Budget

13,675

13,025

13,050

11,425

12,725

13,600

13,250

12,810

Difference

1,088

2,262

3,513

(1,129)

(370)

1,277

1,341

926

Usage

153

191

178

161

294

240

157

206

Budget

250

150

150

150

150

300

250

200

Difference

97

(41)

(28)

(11)

(144)

60

93

(6)

Usage

1,330

1,311

1,112

1,339

1,124

496

646

943

Budget

1,300

1,300

1,300

1,400

1,450

1,450

1,200

1,360

Difference

(30)

(11)

188

61

326

954

554

417

Usage

901

843

965

1,109

998

1,005

677

951

Budget

750

750

750

1,200

1,250

1,200

1,100

1,100

Difference

(151)

(93)

(215)

91

252

195

423

149

Usage

360

300

334

254

383

266

182

284

Budget

500

500

500

300

300

300

300

340

Difference

140

200

166

46

(83)

34

118

56

Usage

2,744

2,645

2,589

2,863

2,799

2,007

1,662

2,384

Budget

2,800

2,700

2,700

3,050

3,150

3,250

2,850

3,000

Difference

56

55

111

187

351

1,243

1,188

616
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Table 6‐6 ‐ Historic Usage and Budgets of District Groundwater Wells by Subunit and Aquifer
Hydrogeologic
Subunit

Aquifer

Well

Well 151

Well 201

Well 208
Upper Mesa

Temecula
Well 209

Well 215

Sub‐Total

Lower Mesa

Temecula

Well 128

Usage

FY2008‐
09
0

FY2009‐
10
284

FY2010‐
11
543

FY2011‐
12
644

FY2012‐
13
781

FY2013‐
14
732

FY2014‐
15
798

5‐Year
Average
700

Budget

0

300

400

600

600

600

800

600

Difference

0

16

(143)

(44)

(181)

(132)

2

(100)

Usage

0

0

0

0

0

0

0

0

Budget

0

0

0

0

0

0

0

0

Difference

0

0

0

0

0

0

0

0

Usage

0

0

0

0

0

0

0

0

Budget

0

0

0

0

0

0

0

0

Difference

0

0

0

0

0

0

0

0

Usage

0

0

0

0

0

0

0

0

Budget

0

0

0

0

0

0

0

0

Difference

0

0

0

0

0

0

0

0

Usage

316

367

291

195

0

0

0

97

Budget

850

200

400

350

350

0

0

220

Difference

534

(167)

109

155

350

0

0

123

Usage

316

651

834

839

781

732

798

797

Budget

850

500

800

950

950

600

800

820

Difference

534

(151)

(34)

111

169

(132)

2

23

Usage

0

0

0

0

0

0

0

0

Budget

400

400

600

800

700

0

0

420

Difference

400

400

600

800

700

0

0

420
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Table 6‐6 ‐ Historic Usage and Budgets of District Groundwater Wells by Subunit and Aquifer
Hydrogeologic
Subunit

Aquifer

Well

Well 129

Lower Mesa
Cont.

Temecula
Cont.

Well 138

Well 139

Well 140

Well 216

Well 235

Sub‐Total

Usage

FY2008‐
09
0

FY2009‐
10
0

FY2010‐
11
0

FY2011‐
12
0

FY2012‐
13
0

FY2013‐
14
0

FY2014‐
15
0

5‐Year
Average
0

Budget

0

0

0

0

0

0

0

0

Difference

0

0

0

0

0

0

0

0

Usage

2,215

1,949

2,151

1,949

1,754

2,416

2,262

2,106

Budget

1,600

1,600

1,600

1,600

1,600

1,600

1,600

1,600

Difference

(615)

(349)

(551)

(349)

(154)

(816)

(662)

(506)

Usage

877

323

1,111

1,023

1,263

1,291

1,060

1,150

Budget

800

800

700

1,200

1,000

1,200

1,200

1,060

Difference

(77)

477

(411)

177

(263)

(91)

140

(90)

Usage

973

1,103

1,001

919

197

691

1,157

793

Budget

700

700

700

1,100

1,000

850

850

900

Difference

(273)

(403)

(301)

181

803

159

(307)

107

Usage

245

239

172

157

0

0

0

66

Budget

650

500

400

250

250

0

0

180

Difference

405

261

228

93

250

0

0

114

Usage

1,246

812

600

1,273

1,307

1,276

1,502

1,192

Budget

1,000

1,000

1,000

1,000

1,200

1,200

1,200

1,120

Difference

(246)

188

400

(273)

(107)

(76)

(302)

(72)

Usage

5,556

4,426

5,035

5,321

4,521

5,674

5,981

5,306

Budget

5,150

5,000

5,000

5,950

5,750

4,850

4,850

5,280

Difference

(406)

574

(35)

629

1,229

(824)

(1,131)

(26)
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Table 6‐6 ‐ Historic Usage and Budgets of District Groundwater Wells by Subunit and Aquifer
Hydrogeologic
Subunit
South Mesa

Palomar

Aquifer

Temecula

Temecula

Well

Well 207

Well 113

Well 205

Santa
Gertrudis

Temecula

Well 309

Sub‐Total

Well 106
Santa
Gertrudis

Combined
Well 108

Usage

FY2008‐
09
0

FY2009‐
10
0

FY2010‐
11
0

FY2011‐
12
0

FY2012‐
13
0

FY2013‐
14
0

FY2014‐
15
0

5‐Year
Average
0

Budget

0

0

0

0

0

0

0

0

Difference

0

0

0

0

0

0

0

0

Usage

558

551

541

535

452

352

157

407

Budget

650

650

600

550

550

480

480

532

Difference

92

99

59

15

98

128

323

125

Usage

9

1,558

1,824

1,844

1,743

1,892

1,576

1,776

Budget

1,500

1,500

1,500

1,500

1,500

1,500

1,600

1,520

Difference

1,491

(58)

(324)

(344)

(243)

(392)

24

(256)

Usage

2,583

2,669

2,612

2,712

2,757

2,453

2,217

2,550

Budget

3,000

3,000

3,000

3,000

3,000

2,700

2,700

2,880

Difference

417

331

388

288

243

247

483

330

Usage

2,592

4,227

4,436

4,556

4,500

4,345

3,793

4,326

Budget

4,500

4,500

4,500

4,500

4,500

4,200

4,300

4,400

Difference

1,908

273

64

(56)

0

(145)

507

74

Usage

338

297

276

239

245

268

181

242

Budget

300

200

400

200

300

300

300

300

Difference

(38)

(97)

124

(39)

55

32

119

58

Usage

850

698

684

694

617

660

636

658

Budget

200

300

500

600

600

700

600

600

Difference

(650)

(398)

(184)

(94)

(17)

40

(36)

(58)

Description

Rancho California Water District
2015 Urban Water Management Plan
Page 105 of 202

Table 6‐6 ‐ Historic Usage and Budgets of District Groundwater Wells by Subunit and Aquifer
Hydrogeologic
Subunit
Santa
Gertrudis
Cont.

Aquifer
Combined
Cont.

Well

Sub‐Total

Well 122

Wolf Valley

Temecula

Well 211

Sub‐Total

Wolf Valley

Pauba

Well 119

Well 101
Southern
Murrieta

Temecula
Well 102
(Recycled)

Usage

FY2008‐
09
1,188

FY2009‐
10
995

FY2010‐
11
960

FY2011‐
12
933

FY2012‐
13
862

FY2013‐
14
928

FY2014‐
15
817

5‐Year
Average
900

Budget

500

500

900

800

900

1,000

900

900

Difference

(688)

(495)

(60)

(133)

38

72

83

0

Usage

986

347

474

396

389

385

508

430

Budget

900

650

350

500

500

500

450

460

Difference

(86)

303

(124)

104

111

115

(58)

30

Usage

382

337

665

424

363

363

505

464

Budget

600

650

350

500

500

500

450

460

Difference

218

313

(315)

76

137

137

(55)

(4)

Usage

1,368

684

1,139

820

752

748

1,013

894

Budget

1,500

1,300

700

1,000

1,000

1,000

900

920

Difference
Usage
Budget
Difference
Usage
Budget
Difference
Usage

132
1,239
1,300
61
325
300
(25)
379

616
377
700
323
310
300
(10)
159

(439)
572
350
(222)
39
300
261
173

180
531
500
(31)
798
300
(498)
51

248
371
500
129
830
300
(530)
58

252
421
500
79
811
600
(211)
177

(113)
565
450
(115)
474
800
326
272

26
492
460
(32)
590
460
(130)
146

Budget

300

400

400

400

500

0

0

260

Difference

(79)

241

227

349

442

(177)

(272)

114
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Table 6‐6 ‐ Historic Usage and Budgets of District Groundwater Wells by Subunit and Aquifer
Hydrogeologic
Subunit

Aquifer

Well

Well 118
Southern
Murrieta
Cont.

Temecula
Cont.

Well 121
(Recycled)

Sub‐Total

Well 135
(Recycled)

Well 144
Northern
Murrieta

Temecula

Well 145

Well 155
(Recycled)

Usage

FY2008‐
09
796

FY2009‐
10
801

FY2010‐
11
514

FY2011‐
12
607

FY2012‐
13
503

FY2013‐
14
939

FY2014‐
15
846

5‐Year
Average
682

Budget

500

1,000

1,000

800

800

800

800

840

Difference

(296)

199

486

193

297

(139)

(46)

158

Usage

0

0

0

0

0

0

0

0

Budget

0

0

0

0

0

0

0

0

Difference

0

0

0

0

0

0

0

0

Usage

1,500

1,270

726

1,456

1,391

1,927

1,592

1,418

Budget

1,100

1,700

1,700

1,500

1,600

1,400

1,600

1,560

Difference

(400)

430

974

44

209

(527)

8

142

Usage

211

54

71

16

38

28

96

50

Budget

50

100

100

100

0

0

0

40

Difference

(161)

46

29

84

(38)

(28)

(96)

(10)

Usage

502

461

436

463

526

614

484

505

Budget

400

400

400

400

400

400

400

400

Difference

(102)

(61)

(36)

(63)

(126)

(214)

(84)

(105)

Usage

793

726

693

509

358

390

37

397

Budget

500

500

500

700

700

600

600

620

Difference

(293)

(226)

(193)

191

342

210

563

223

Usage

36

15

2

5

13

32

37

18

Budget

50

50

50

50

0

0

0

20

Difference

14

35

48

45

(13)

(32)

(37)

2
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Table 6‐6 ‐ Historic Usage and Budgets of District Groundwater Wells by Subunit and Aquifer
Hydrogeologic
Subunit

Aquifer

Well

Well 156

Northern
Murrieta
Cont.

Temecula
Cont.

Well 301

Well 302

Sub‐Total

Northern
Murrieta

Pauba

Well 146
(Recycled)

Usage

FY2008‐
09
673

FY2009‐
10
864

FY2010‐
11
739

FY2011‐
12
791

FY2012‐
13
759

FY2013‐
14
961

FY2014‐
15
803

5‐Year
Average
811

Budget

0

0

0

0

0

0

0

0

Difference

(673)

(864)

(739)

(791)

(759)

(961)

(803)

(811)

Usage

0

0

0

0

0

0

0

0

Budget

0

0

0

0

0

0

0

0

Difference

0

0

0

0

0

0

0

0

Usage

0

0

0

0

0

0

0

0

Budget

0

0

0

0

0

0

0

0

Difference

0

0

0

0

0

0

0

0

Usage

2,215

2,120

1,941

1,784

1,694

2,025

1,457

1,780

Budget

1,000

1,050

1,050

1,250

1,100

1,000

1,000

1,080

Difference

(1,215)

(1,070)

(891)

(534)

(594)

(1,025)

(457)

(700)

Usage

95

53

40

0

40

16

39

27

Budget

50

50

50

50

0

0

0

20

Difference

(45)

(3)

10

50

(40)

(16)

(39)

(7)

Usage

40,260

36,743

35,412

39,928

39,427

39,785

37,272

38,365

Budget

39,775

37,700

37,500

39,075

38,825

38,380

39,440

38,644

Difference

(485)

957

2,088

(853)

(602)

(1,405)

2,168

279

Raw Recharge

16,223

12,187

12,371

16,301

12,034

12,834

12,254

13,159

Native GW

24,037

24,556

23,041

23,627

27,393

26,951

25,018

25,206
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The District safeguards its water supply by collecting and analyzing more water
samples than required by the EPA and DDW. The District collects more than 2,000
samples a year for analysis of 120 different contaminants including bacteria,
metals, organic chemicals, pesticides, and aesthetic-related substances. As
reported in the District’s Annual Consumer Confidence Report for Calendar Year
2014, all water produced and delivered by the District meets or exceeds the
standards for public drinking water.
Constituents of concern include total dissolved solids (TDS), nitrate, VOCs,
perchlorate, arsenic, fluoride, and manganese. Groundwater in most of the Pauba
aquifer and the Temecula aquifer is generally suitable for domestic and irrigation
uses. While the District’s water meets the water quality standards for arsenic and
fluoride, it does contain low levels of both constituents. However, high
concentrations have been detected in 2 groundwater wells causing the District to
remove them from production and consider possible future treatment. After well
water is extracted, it is blended with other well water and imported water. The
distribution system’s lowest monthly average is well below the primary Maximum
Contaminant Level (MCL) of 10 g/L for arsenic. Fluoride occurs in the
groundwater basins as a result of natural causes, and water samples exhibiting
high concentrations of arsenic often show high concentrations of fluoride. The
distribution system’s lowest monthly average level of fluoride is well below the
primary MCL of 2 mg/L for fluoride. Manganese is present in the groundwater as a
result of leaching from natural deposits. Sampling in the distribution system has
indicated that blending reduces the manganese concentration to the non-detect
level.
There are several District wells that currently have primary or secondary health
concerns resulting from measured levels of arsenic, fluoride, and/or manganese.
There are 3 wells on state-approved blending plans, as they have exceeded the
primary MCL for arsenic, including Well 106, Well 126, and Well 151. Well 143 has
not yet exceeded the primary MCL for arsenic, but is being monitored. There are 2
wells on state-approved blending plans that have exceeded the primary MCL for
fluoride, including Well 126 and Well 151. There are also 2 wells that are treated
with sequestration as they have exceeded the secondary MCL of 5 g/L for
manganese, including Well 101 and Well 118.
Groundwater provides a local and independent water supply source for the
District. Groundwater levels are dependent on natural factors such as precipitation
and natural recharge. District-controlled factors include groundwater management
activities, such as scheduled pumping and monitoring water quality, levels, and
subsidence.
Each year, the District’s FY CIP includes recommendations for well improvements
to provide for system reliability and continued groundwater pumping. Construction
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of new wells to replace existing, older wells is anticipated, as well as additional
wells for increased groundwater pumping. Evaluation of required wells was
conducted as part of the Upper VDCR/RF Optimization Study. The study identified
specific projects that provide low-cost potable water in the District’s service area
through increased groundwater basin recharge and recovery.
Considering historic pumping, recommended production for FY 2016-2017, and
proposed future well development, Table 6-15 shows the projected amount of
groundwater production through the year 2040. Well production for the 25-year
planning period is projected to increase to 61,276 AFY from the current amount of
37,272 AFY, as a result of supplemental recharge from imported water.
The Sustainable Groundwater Management Act of 2014 (SGMA) (Water Code §§
10720 et seq.) went into effect on January 1, 2015. SGMA established a new
structure for managing California’s groundwater resources at a local level.
Changes to groundwater management under the SGMA are beginning to be
implemented. Several of the activities, including adoption of regulations for
Groundwater Sustainability Plans, are not expected to be finalized until June 30,
2016, which is when all 2015 UWMPs are due to DWR. Therefore, new
requirements for groundwater management under SGMA will not apply to the 2015
UWMPs.
For the Temecula Valley Groundwater Basin, the Watermaster will submit to DWR
a copy of a governing final judgment, or other judicial order or decree, by April 1,
2016. Also, by April 1, 2016, and annually thereafter, the Watermaster will submit
to DWR a report containing the following, per Water Code Section 10720.8 (f) (3):

6.3



Groundwater elevation data;



Annual aggregated data identifying groundwater extraction;



Surface water supply used;



Total water use; and



Change in groundwater storage.

Surface Water

The District owns and operates 1 surface water reservoir located approximately 10
miles east of Temecula having a watershed area of 318 square miles. The
primary purposes of Vail Lake are water supply and recreation. The natural inflow
to Vail Lake is from Temecula Creek, Wilson Creek, Kolb Creek, and Arroyo Seco
Creek. Vail Lake was created with the construction of Vail Dam in 1948-1949. Vail
Dam is a variable radius, double curvature, concrete arch structure spanning
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between concrete and rock abutments. Vail Lake and Vail Dam were acquired by
the District in 1978.
The SWRCB issued an appropriation permit (No. 7032) in 1948 and amended the
permit in 2009. Permit No. 7032 grants an appropriate storage right of 40,000 AFY
from November 1st to April 30th, points of diversion and re-diversion, and place and
purpose of use. During these months, water releases from Vail Lake are
discharged into either outfall piping that conveys the flows directly to the Upper
VDC groundwater recharge site, or the Temecula Creek. Flows to the Temecula
Creek either percolate into the groundwater basin or continue downstream to the
Santa Margarita River and ultimately the Pacific Ocean. The contribution of the
Vail Lake water supply is reflected in the native groundwater produced from the
Temecula Valley Groundwater Basin and is not accounted for as a separate water
source in Tables 6-13 and 6-14. From May through October, existing state permits
prohibit storage and require inflow to pass through Vail Lake to Temecula Creek.
The District completed the Vail Lake Transmission Main, Pump Station, and
Quagga Mussel Control Facilities in 2013. These facilities allow the District to
acquire imported water from MWDSC for storage in Vail Lake.
Vail Dam is operated under an Interim Operation Restriction Plan (IORP), as
submitted to the Division of Safety of Dams (DSOD) in 2014. The spillway
elevation for Vail Dam is 1472.59 ft (NAVD88), the maximum operating level under
the IORP is 1457.6 ft. (NAVD88). The dam has a maximum height of 152 feet from
the dam crest to the lowest point in the foundation.
Since completion of Vail Dam in 1949, the spillway has only overflowed twice—in
1980 and 1993. As of this date, the District has not stored any imported water from
MWDSC into Vail Lake. The average annual yield over the past 5 years is 1,843
AFY. There have been several years where the annual yield was 0 AFY, and with
a maximum yield of 35,552 AFY in 1993 (excluding releases from the overflow
spillway).
Vail Lake is currently free of invasive species such as quagga or zebra mussels.
The water quality in Vail Lake varies depending on the quantity of inflow, the lake
water depth, and upland activities that contribute to sedimentation and pollutant
loading.
6.4

Stormwater

The District is a “Special District,” organized and operated pursuant to the CWC.
Stormwater within the District’s service area is collected by the City of Murrieta,
the city of Temecula and the county of Riverside. As such, the District does not
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currently divert stormwater for beneficial reuse, and has no plans to do so in the
future.
6.5

Wastewater and Recycled Water

Recycled water is municipal wastewater that is purified for beneficial reuse. The
State of California has declared that recycled water is safe and is a reliable and
cost-effective resource to meet California’s water supply needs. In California,
about 414 thousand acre-feet (TAF) per year of recycled water is used for
landscape irrigation, industrial processes, and groundwater recharge applications
in the region. A few inland treatment plants (in Riverside and San Bernardino
counties) irrigate feed and fodder crops with recycled water. While this use is
considered beneficial, it is not necessarily the highest and best use for recycled
water. Higher value uses of recycled water include landscape or agricultural
irrigation, commercial and industrial applications, groundwater recharge, seawater
intrusion barrier, and other uses such as street sweeping and dust control, etc.2
Recycled water used by the District is produced at the SRRRA’s SRWRF or
purchased from EMWD’s TVRWRF. The SRRRA is constituted of 3 member
agencies including WMWD, EVMWD, and the District, all of which generate
wastewater that is ultimately treated at the SRWRF. Both the TVRWRF and the
SRWRF produce disinfected tertiary recycled water meeting the State of California
Title 22 regulations for such uses as recreational impoundments and surface
irrigation for landscaping, golf courses, agriculture, parks and playgrounds, as well
as certain industrial processes.
6.5.1 Recycled Water Coordination
Municipal wastewater within the District’s service area is collected, treated and/or
discharged by either the SRRRA or EMWD. The SRRRA operates the SRWRF,
and EMWD operates the TVRWRF. Both plants treat wastewater to Title 22
standards. In 2015, the District was supplied with 4,036 AFY of recycled water.
Recycled water planning within the District’s service area requires close
coordination with several agencies. The District developed a Regional IRP in 2005
that evaluated alternatives to increase recycled water within the District’s service
area. As previously noted, the District and EMWD are working cooperatively to
achieve maximum reuse of all available recycled water. The SRRRA holds
monthly meetings attended by representatives from the District, WMWD, and
EVMWD in order to discuss and coordinate operations and planning of the
SRWRF. Development of local recycled water facilities will be the key to
expanding the direct use of recycled water and deliver the ultimate recycled water
demand.
2 2015 Urban Water Management Plan, Metropolitan Water District of Southern California, February 2016, Page 3‐48.
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6.5.2 Wastewater Collection, Treatment, and Disposal
Wastewater in the upper Santa Margarita Watershed is collected by a sewer
system in the more densely populated areas and by septic systems in the rural
areas. The District and EMWD collect all wastewater within the District’s water
service area. Wastewater collected by the District is conveyed to a collection
system owned and operated by the SRRRA. The SRRRA collection system also
conveys flow from EVMWD and WMWD, for ultimate treatment at the SRWRF,
which is owned by the SRRRA, and operated through contract with the District.
Wastewater collected by EMWD is treated at the TVRWRF. Table 6-7 summarizes
the wastewater volume collected within the District’s service area in 2015.
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Table 6‐7 ‐ Wastewater Collected Within Service Area in 2015
Wastewater Collection

Recipient of Collected Wastewater

Name of
Wastewater
Collection Agency

Wastewater
Volume Metered
or Estimated?

Volume of
Wastewater
Collected from
UWMP Service
Area 2015

Rancho California
Water District

Estimated

1,258

SRRRA

SRWRF

Yes

No

Eastern
Municipal Water
District

Estimated

8,380

EMWD

TVRWRF

Yes

No

Total Wastewater Collected from
Service Area in 2015:

Name of Wastewater
Treatment Agency
Receiving Collected
Wastewater

Treatment
Plant Name

Is WWTP
Located Within
UWMP Area?

Is WWTP Operation
Contracted to a Third
Party?

9,638

NOTES: Volume of wastewater collected by the District is metered at the SRWRF with flows generated within EVMWD and WMWD, outside of the District's water service area.
While the flow generated by EVMWD is separately metered, the flow generated by WMWD is currently estimated, and, therefore, so is the balance generated by the District.
Wastewater information for TVRWRF is provided to the District by EMWD, and includes the metered total flows treated at TVRWRF and an estimate that approximately 56% of
that flow is generated within the District's UWMP service area, based on percentage of total TVRWRF service area population that is within the District's UWMP service area
(from 2014 American Community Survey at the census tract level).
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All recycled water must meet Title 22 standards of the California Code of
Regulations, which establishes recycled water quality standards and treatment
reliability criteria dependent upon the end use of recycled water to protect public
health. Both secondary and tertiary treated wastewater can meet Title 22
standards dependent upon the end use of the water.
Santa Rosa Water Reclamation Facility
The SRWRF has a current capacity of 5 MGD, or approximately 5,598 AFY. The
plant collects flow from areas within portions of the District’s service area, WMWD,
and EVMWD. The SRRRA owns the SRWRF, as well as approximately 17 miles
of gravity mains and the Cal Oaks Lift Station. The SRWRF, gravity mains, and lift
station are operated by contract through the District.
As presented in Table 6-8, the total wastewater treated at the SRWRF in FY 20142015 was 2,858 AFY, with all of the recycled water produced at this plant reused.
Seasonal storage ponds near the SRWRF, as well as the Cole Creek Storage
Ponds, store effluent during the winter months (low demand period) to prevent
discharges and provide reclaimed water supply to meet peak summer demands.
The current pond storage capacity is 1,495 AF.
Temecula Valley Regional Water Reclamation Facility
The TVRWRF treats wastewater from a service area that includes the “Golden
Triangle” region between Interstates 15 and 215, the Murrieta Hot Springs area,
and portions of the Rancho Division of the District. The TVRWRF also receives
and treats wastewater generated within the WMWD and EVMWD service areas.
As presented in Table 6-8, the total wastewater treated at the TVRWRF in FY
2014-2015 was 15,088 AFY. Effluent from the TVRWRF is conveyed to onsite
storage ponds prior to distribution. There are 225 MG of temporary onsite storage
capacity. When additional storage is required, recycled water is conveyed to 450
MG storage ponds located 10 miles north in Winchester, providing recycled water
supply for irrigation users along the way. When the ponds are full or there is not
enough demand, the effluent is discharged to Temescal Creek, a tributary of the
Santa Ana River, for ultimate disposal to the Pacific Ocean.
Recycled water produced by the TVRWRF is currently distributed to a variety of
users, including users in the District’s service area. As presented in Table 6-8, the
total recycled water generated at the TVRWRF in FY 2014-2015 was 14,650 AFY.
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Table 6‐8 ‐ Wastewater Treatment and Discharge Within Service Area in 2015

Wastewater
Treatment
Plant Name

Discharge
Location
Name or
Identifier

Does This Plant
Treat
Wastewater
Generated
Outside the
Service Area?

Treatment
Level

Discharge
Location
Description

Method of
Disposal

SRWRF

Temescal
Creek

Creek

River or
creek
outfall

Yes

TVRWRF

Temescal
Creek

Creek

River or
creek
outfall

Yes

2015 volumes

Wastewater
Treated

Discharged
Treated
Wastewater

Recycled
Within
Service
Area

Recycled
Outside
of Service
Area

Tertiary

2,858

0

1,902

870

Tertiary

15,088

0

2,134

12,516

Total

17,946

0

4,036

13,386
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6.5.3 Recycled Water System
The District’s recycled water distribution system provides water through 4 pressure
zones, ranging from 1181 to 1481 feet. The District operates 6 recycled water
pump stations and 5 active recycled groundwater production wells. The District
maintains 4 recycled water storage reservoirs with a combined capacity of 7.5 MG,
and 5 recycled water storage ponds with a total of 1,495 AF of storage. The
recycled water system includes 58.9 miles of water pipelines that convey water
from its source to water customers. A Map of the Existing Recycled Water
Facilities is presented in Figure 3-4. The 2015 WFMP identifies the recycled water
distribution system’s existing capacity, as well as future CIP projects to ensure the
future capacity is available. The 2015 WFMP is available online in the Engineering
Division’s Document Library located at http://ranchowater.com/DocumentCenter.
Recycled water used by the District is produced at the SRRRA’s SRWRF, or
purchased from EMWD’s TVRWRF. The SRRRA is constituted of 3 member
agencies including WMWD, EVMWD, and the District, all of which generate
wastewater that is ultimately treated at the SRWRF.
Both the TVRWRF and the SRWRF produce disinfected tertiary recycled water
meeting the State of California Title 22 regulations for such uses as recreational
impoundments and surface irrigation for landscaping, golf courses, agriculture,
parks and playgrounds, as well as certain industrial processes. As shown in Table
6-8, the SRWRF produced 2,772 AF of recycled water in 2015, of which 1,902 AF
was utilized by the District and 870 AF was utilized by EVMWD for retail recycled
water demands outside of the District’s service area.
The District purchased recycled water from EMWD, per the December 2013
Agreement and the March 2009 Three-Party Agreement among the District,
EMWD, and EVMWD. The District purchased approximately 2,134 AFY of
recycled water from EMWD in 2015. The District also utilized groundwater
production to meet peak day recycled water demands. As presented in Table 6-10,
the District utilized 444 AF of groundwater to supplement this recycled water
supply.
The District and EMWD entered into an agreement in February 2008 for the
District to deliver (wheel) recycled water produced by EMWD for use by the
Pechanga Band of Luiseño Mission Indians (Pechanga). The District uses its
recycled water distribution system facilities to convey up to 1,000 AFY (with a
corresponding minimum flow rate of 800 GPM and a maximum flow rate of 1,300
GPM). Historically, Pechanga has averaged an annual use of 370 AFY, with a
2013 usage of 405 AFY. EMWD and Pechanga have amended their Recycled
Water Agreement, dated August 2009, to allow Pechanga to transfer its unused
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recycled water allocation (estimated to be 300 to 475 AFY) to a third party, such
as the District.
6.5.4 Recycled Water Beneficial Uses
Historically, recycled water has provided less than 5% of total water supply for the
District, while groundwater has supplied between 25% to 40% and imported water
has supplied between 60% to 70%. In 2015, the total recycled water utilized for
direct beneficial use was 3,909 AF, with historical usage summarized in Table 6-9.
With the exception of Superior Ready Mix, recycled water within the District is
utilized solely for outdoor irrigation.
Table 6‐9 ‐ Historical Recycled Water Use in the District's Service Area
Fiscal Year

Recycled Water Demand (AF)

1996/97

2,582

1997/98

1,857

1998/99

2,652

1999/00

2,629

2000/01

2,336

2001/02

3,091

2002/03

3,022

2003/04

4,660

2004/05

3,717

2005/06

3,582

2006/07

4,537

2007/08

4,099

2008/09

4,043

2009/10

4,558

2010/11

4,082

2011/12

3,824

2012/13

4,347

2013/14

4,554

2014/15

3,909
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The variability of recycled water provided is primarily due to the impact of weather
on the customer’s use of recycled water. Thus, the District utilizes seasonal
storage ponds for recycled water in order to balance the fluctuations between
recycled water supply and demand.
Water quality regulations in the Santa Margarita River Watershed prevent the
District from discharging recycled water (Title 22) to the local streams. Titles 22
and 17 of the California Code of Regulations (California Department of Public
Health’s Recycled Water Regulations, January 2009) describes the treatment
requirements for recycled water, as well as the approved uses based on the level
of treatment. Also included in Title 22 are the use area requirements.
The primary water quality component that affects the beneficial use of recycled
water in the District’s service area is the level of TDS, which generally classifies
how salty the water is. The recycled water produced by the SRWRF and the
TVRWRF generally averages a TDS value of 730 mg/L. Within the District’s
service area, the San Diego Regional Water Quality Control Board’s Basin Plan
limits the use of recycled water to hydrologic subbasins with a TDS limit of 750
mg/L. For hydrologic subbasins with a TDS limit of 500 mg/L, the use of recycled
water in these areas requires the demineralization of recycled water or an
approved recycled water use plan based on the assimilative capacity of the
subbasin. Other constituents that the District monitors in the recycled water
produced at the SRWRF include:
















Biochemical Oxygen Demand (BOD)
Boron
Chloride
Color
Iron
Manganese
Methylene Blue-Activated Substances (MBAS)
Nitrate
Nitrogen
Percent Sodium
pH
Title 22 Modal Contact Time (CT) for Chlorine Residual
Total Coliform
Total Suspended Solids (TSS)
Turbidity

Table 6-10 summarizes the current and projected recycled water direct beneficial
uses within the District’s service area.
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Table 6‐10: Current and Projected Recycled Water Direct Beneficial Uses Within Service Area
Name of Agency Producing (Treating) the Recycled Water:

Santa Rosa Regional Resources Authority and Eastern Municipal Water District

Name of Agency Operating the Recycled Water Distribution System:

Rancho California Water District

Supplemental Water Added in 2015

444 AF

Source of 2015 Supplemental Water
General Description of
Beneficial Use Type
2015 Uses
Agricultural irrigation
Agricultural Irrigation
Landscape irrigation (excludes golf courses)
Landscape Irrigation
Golf course irrigation
Golf Course Irrigation
Commercial use
Cement Plant
Industrial use
SRWRF Process Water
Geothermal and other energy production
Seawater intrusion barrier
Recreational impoundment
Wetlands or wildlife habitat
Groundwater recharge (IPR)*
Surface water augmentation (IPR)*
Direct potable reuse
Other – Construction
Construction Meters

Groundwater

*IPR ‐ Indirect Potable Reuse

Level of
Treatment
Tertiary
Tertiary
Tertiary
Tertiary
Tertiary

2015

2020

2025

2030

2035

2040

125
1,440
1,861
19
432

149
1,715
2,217
21
459

149
1,715
2,217
21
477

149
1,715
2,217
21
496

149
1,715
2,217
21
515

149
1,715
2,217
21
536

1,490

3,027

3,398

3,453

38
6,107

38
7,663

38
8,053

38
8,129

Advanced

Tertiary
Total:

32
3,909

38
4,599
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The District recognizes the potential uses of recycled water in its service area,
such as landscape irrigation, parks, industrial, and other uses, and is working to
develop the needed recycled water infrastructure to support use of additional
recycled water. Potential recycled water user categories that the District supports
include the following:


Landscape Irrigation: The greatest number of primary recycled water
users in the region;



Industrial Reuse: Limited opportunities due to small amount of industrial
customers;



Agricultural Irrigation: Limited opportunities due to small degree of
recycled water infrastructure; and



Groundwater Recharge: Opportunity for 3,549 AFY for groundwater
recharge and indirect potable reuse.

The quantity of potential recycled water use in the District’s service area is
recognized to be greater, although is under study at this time. Planned potential
recycled water uses in the District’s service area are reflected in Table 6-10. The
District anticipates commissioning a Recycled Water Resource Plan in FY 20162017 to address future beneficial uses of recycled water. The Recycled Water
Resource Plan effort will further refine the District’s planned Indirect Potable
Reuse (IPR) concept to verify its economics, including preliminary engineering and
discussions/agreements with partnering agencies. The study results will provide
potential recycled water uses identified in the future independent of water quality
requirements or availability of recycled water supply.
Table 6-11 provides a comparison of projected use of recycled water in the
District’s 2010 UWMP to actual use in 2015. The District had projected 4,900 AFY
of recycled water use in 2015, but actual use was a lower 3,909 AFY. However, as
shown in Table 6-9, recycled water usage averaged approximately 4,450 AFY
during the previous 2 FYs. The lower use in 2015 is attributed to the public
outreach effort for water conservation, performed by the District and other
agencies, and motivated as part of California’s multi-year drought.
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Table 6‐11 ‐ 2010 UWMP Recycled Water Use Projection Compared to 2015 Actual
Use Type

2010 Projection for 2015 (AFY)

2015 Actual Use (AFY)

Agricultural irrigation

83

125

Landscape irrigation (excludes golf courses)

2,175

1,440

Golf course irrigation

2,560

1,861

Commercial use

19

Industrial use

432

Geothermal and other energy production
Seawater intrusion barrier
Recreational impoundment
Wetlands or wildlife habitat
Groundwater recharge (IPR)
Surface water augmentation (IPR)
Direct potable reuse
Other ‐ Temporary Construction Meters

82

32

Total

4,900

3,909
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6.5.5 Actions to Encourage and Optimize Future Recycled Water Use
The District is encouraging recycled water use by potential recycled water users
through a variety of measures. To ensure that recycled water continues to be used
to the fullest extent possible, the District uses several methods to expand the use
of recycled water within its service area. These methods include the following:


Strategic Plan Objective: The District’s 2015 Strategic Business Plan,
Guiding Principal 1 (Reliability) states that the District will “provide a level of
water reliability that ensures customers’ water needs are met.” Specifically,
Strategy 2 of Guiding Principle 1 is to “increase the use of recycled water in
the service area” through the following objectives:
o Process onsite recycled water conversions; and
o Coordinate recycled service opportunities with area agencies.



Mandatory Recycled Water Use Policy (Resolution 2007-10-5): The District
adopted a policy requiring the use of recycled water for landscape irrigation
for new development projects, as well as the retrofit of existing landscape
irrigation sites under specific criteria when recycled water is available and
permitted.



Water Supply Assessments: The District’s Water Supply Assessments place
conditions on all qualifying new developments to use recycled water as a
condition of service where it is available and permitted.



Rate Incentives: Recycled water is currently priced significantly below the
cost of potable water for both municipal and agricultural use.



Financing Policy (Resolution 2007-10-5): The District adopted a financing
policy for recycled water retrofits, which defines District-sponsored financing
for both voluntary and mandatory recycled water retrofits. The District will
assist private parties to arrange financing for construction of facilities needed
to convert potable demands to recycled water.



Public Education: the District actively promotes the use of recycled water
within its water education program. The District also places prominent
signage at public recycled water use sites promoting the benefits of water
recycling.

The District does not have current data to support a projection of how much
increased recycled water sales will result from each of the listed methods of
encouraging recycled water use. Historically, the low cost of recycled water was
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the primary inducement for customers to use recycled water in-lieu of potable
water. As growth continues within the District’s service area, it is reasonable to
assume that reliability of the resource and the mandatory provision of the District’s
Recycled Water Use Policy will play a major role in program expansion.
The District’s existing recycled water distribution system will be expanded through
the
implementation
of
the
District’s
2015
WFMP
(http://www.ranchowater.com/DocumentCenter/View/1802). Recycled water use is
projected to be 4,599 AFY in 2020, and will be supplied from the District’s recycled
water distribution system. Over a 25-year planning horizon, recycled water use
projections show that municipal and agricultural use will remain relatively constant.
However, additional steps are being taken to increase recycled water use to
maximize available supplies beyond the capacity of the recycled water distribution
system.
In 2013, the District’s Board of Directors approved both the IPR Feasibility Study
Report and the IPR Conceptual Design Study. The IPR Feasibility Study Report is
available online in the Water Resource Planning Document Library located at
http://ranchowater.com/DocumentCenter.
Based on this evaluation, the District is considering proceeding with efforts to
develop and permit an IPR project that would utilize available additional recycled
water for reservoir and groundwater recharge. The IPR technique is one of the
recycled water applications that have developed in recent years, largely as a result
of advances in treatment technology and regulatory achievements that enable the
production of extremely high quality recycled water at increasingly reasonable
costs and reduced energy inputs. In IPR, tertiary treated recycled water is further
treated through reverse osmosis (RO), ozone, and ultraviolet disinfection and
utilized as a high-quality, low-salinity water source for groundwater or reservoir
recharge with the intent of augmenting drinking water supplies. IPR is a feasible
option for the sustainable management of water because it is a water supply
alternative not dependent on rainfall and it is possible to achieve high-quality
recycled water in compliance with regulatory standards and guidelines. Based on
the analysis and evaluation of alternatives conducted, a recommended approach
was identified for implementation of an IPR project. The 3 main goals and
objectives established by the District for the IPR project are:


Increase Water Supply Reliability;



Maximize Recycled Water Use; and



Improve Water Quality in the Santa Margarita River Watershed.

The IPR project would make use of all of the available effluent from both the
SRWRF and the TVRWRF. Additional treatment for salinity reduction is required
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for any expanded recycled water project, which also results in improved water
quality within the watershed. The additional local water supply created by the
expanded recycled water project would increase water supply reliability for the
District. The project concept recommended from the IPR Conceptual Study is
summarized as follows:


Surface spreading of at least 2,000 AFY at the Lower VDC recharge basins;



Injection of up to 2,000 AFY in the Lower Mesa or Pauba Valley
groundwater basins, if surface spreading capacity is limited;



Partial RO followed by Soil Aquifer Treatment (SAT) for surface spreading;



Full Advanced Treatment (FAT) for injection;



Advanced Water Treatment (AWT) located at or near the SRWRF site;



A separate pipeline for conveyance of advanced treated water to surface
spreading or injection;



Brine minimization facilities at SRWRF; and



Ocean disposal of brine through Santa Ana Water Protection Agency
(SAWPA) or Fallbrook system.

In addition, the District plans to take a variety of other actions to facilitate the use
and production of recycled water within the District’s service area to increase
potential recycled water use. These actions include:


Apply for state and federal grant funding as available;



Encourage agencies to participate in studies that will benefit recycled water
production;



Support agencies in deriving solutions to regulatory issues related to
recycled water use; and



Consider implementing a Recycled Water Site Retrofit Program with the
following objectives: optimize existing and potential recycled/non-potable
water supplies; expand and maximize the District’s recycled water user
base; establish a program structure that facilitates recycled water retrofits in
a proactive manner; and establish a prioritized implementation strategy for
near-term and future recycled water site retrofits.

The District and EMWD will continue working cooperatively to achieve maximum
reuse of all available recycled water. Development of local recycled water facilities
will be the key to expanding the direct use of recycled water.
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Table 6-12 summarizes the methods that District is utilizing the expand future
recycled water use. Through potable water retrofits and public outreach to
encourage new types of industrial reuse, the District anticipates increasing water
use via the recycled water distribution system by approximately 500 AFY. Further
expansion of recycled water use will occur in 2025, when the IPR project is
anticipated to be operational.
Table 6‐12 ‐ Methods to Expand Future Recycled Water Use
Name of Action

Description

Planned
Implementation
Year

Potable Water
Retrofits

Convert existing potable water
landscape and agriculture irrigation
to the recycled water system.

Ongoing

400

Public Outreach

To encourage new industrial reuse

Ongoing

100

Groundwater
Recharge

Groundwater recharge and Indirect
Potable Reuse

2025

4,000

Total

6.6

Expected Increase
in Recycled Water
Use (AFY)

4,500

Desalinated Water Opportunities

In times of water scarcity and an ever-growing demand for fresh water due to
population growth, and given current climate trends, water resources will become
even more unevenly distributed as water-scarce regions experience more frequent
and prolonged droughts. Desalination is the process of removing dissolved salts
from water, thus producing fresh water from seawater or brackish water, and can
be a reliable water supply alternative and a part of the solution for meeting current
and future water needs.
Desalination began in California in 1965. The past 10 years have seen a rapid rise
in installed capacity. The 56 thousand acre-feet (TAF) Carlsbad Project in San
Diego County started operations in December 2015 and represents the largest
seawater desalination project in the country, with 56,000 AFY of capacity (Draft
MWDSC 2015 UWMP, Table 3-10). Additional projects planned within MWDSC’s
Member Agencies’ service areas include the Long Beach Seawater Desalination
Project, the Doheny Desalination Project, and the West Basin Seawater
Desalination Project. These projects represent a projected increase in future
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desalination capacity of 45,000 AFY – 86,000 AFY for the region (Draft MWDSC
2015 UWMP, Table 3-10).
Aside from the recycled water IPR project previously presented in Section 6.5.5,
the District does not operate, nor have plans to construct, any desalination
facilities for ocean water, brackish surface water, and/or brackish groundwater.
The District is currently capable of extracting and utilizing a sustainable natural
yield from the groundwater basin, without the need for energy intensive
desalination; however, the District continuously evaluates the potential for water
transfer opportunities, including those from existing and future desalination
projects. Economic and hydrological conditions can change significantly over time,
which can affect not only the price to purchase water, but also the need to treat
water to changing standards in order to protect the groundwater basin. As such,
the District will continue to evaluate the benefits and costs of transfers, exchanges,
and/or sales opportunities with desalinated water.
6.7

Exchanges or Transfers

Water transfers and water exchanges are water management concepts with great
potential for helping to alleviate water shortages in the region and Santa Margarita
Watershed. The concept is that 2 agencies, 1 willing seller of water and 1 willing
buyer, can enter into an exchange agreement that is mutually beneficial from a
water management point of view. Water transfers allow an agency to “move” water
from one service area to another, even when the 2 agencies are not connected by
any pipelines.
As a water management tool, water transfers can be effective during periods of
severe drought or emergencies. Water transfers can take multiple forms to
increase water supply reliability among agencies.
The District could engage in water transfers to increase their water supply. Water
transfers are the voluntary exchange of water between a willing buyer and a willing
seller. There are 2 kinds of transfers to consider: wet year transfers, which would
only be available during normal and wet hydrology year types, and dry year
transfer options, which would be available in years when deliveries of imported
water might be reduced. Types of water transfer vary and include:


Spot Transfers - a one-time purchase of water, usually purchased on an
as-needed basis to offset the effects of drought.



Option Transfers - buyers purchase a certain amount of water anytime
during the life of the agreement, paying costs only in those years in which
the water is needed.
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Core Transfers - multi-year contracts designed to make a specific amount
of water available to the purchaser annually. Buyers must normally pay
the costs of transfer every year whether the water is needed or not.



Storage Transfers - purchasers can place water into storage for future
delivery. Storage transfers can be accomplished through either core or
option contracts.

Previously, the District evaluated the cost of purchase water from water districts
north of the Sacramento-San Joaquin Delta or the Southern Central Valley, as well
as the estimated cost of purchasing desalinated water from a future Desalination
Project. Water could be acquired by either stored water purchases, groundwater
substitution, or crop idling agreements. The District would then negotiate a price,
transfer amount, and delivery schedule with the seller. Prices for water transfers
vary depending on the size and location of the transfer.
Delivering the transferred water may require use of SWP, CVP, and/or MWDSC
conveyance facilities, also known as wheeling. California state law requires that an
agency must allow wheeling if excess capacity is available, given that fair
compensation is paid for use of the system. MWDSC has developed wheeling
rates, based on their unbundled water rate schedule. Member agencies (and subagencies such as the District) will pay MWDSC’s system access charge, water
stewardship charge, and system power charge.
Additionally, local water agencies have the ability to enter into contracts between
each other to provide water on an annual basis or on an as-needed basis. 2
emergency interconnections between the District and EMWD were recently
installed, and are to be operated during periods of system failure. These
interconnections will not function to provide water on an annual basis. 1
connection currently exists with EMWD and could provide a nominal supply, but
flow rate would not suffice for any significant emergency.
Water is also provided by EMWD to the District on an annual basis for the
wheeling of water to the following EMWD water customers: Nakayama Park, Lake
Skinner Park, and Glen Oaks. Similarly, water is provided by WMWD to the District
on an annual basis for wheeling water to WMWD’s water customer, Rock
Mountain. These arrangements were summarized previously in Table 4-2.
Untreated MWDSC imported water is also purchased by the District from WMWD,
and conveyed through an outfall pipeline to release makeup water into the Santa
Margarita River at the Gorge, pursuant to the Cooperative Water Resource
Management Agreement. As such, this water does not directly enter the District’s
distribution system, and has not been included in the District’s per capita baselines
and targets in Chapter 5. In FY 2014-2015, the District purchased and released
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2,954 AFY to the Santa Margarita River, which is less than the maximum 4,000
AFY utilized for the water supply projections through 2040.
Economic and hydrological conditions can change significantly over time, which
can affect not only the price to purchase water, but also the need to treat water to
changing standards in order to protect the groundwater basin. As such, the District
will continue to evaluate the benefits and costs of water transfers, exchanges,
and/or sales opportunities.
6.8

Future Water Projects

The District’s 2007 Regional IRP and 2015 WFMP were prepared to assist the
District in developing a long-term water supply strategy that can meet demands
now until 2050. The IRP was developed using a multi-objective approach,
integrating both demand- and supply-side options.
The approach first developed and weighed key objectives, which, along with
associated performance measures, was used to evaluate alternatives to meet
future demands, as illustrated in Figure 6-3. The objectives and performance
measures developed for the IRP are summarized in Figure 6-4.

Figure 6-3
The District’s IRP Process
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Figure 6-4
IRP Objectives, Sub-Objectives and Performance Measures
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Acting upon the District’s Mission Statement to deliver reliable, high-quality water,
wastewater, and reclamation services to its customers and communities in a
prudent and sustainable manner, the following water resource management goals
and implementation strategy were developed in the 2015 WFMP.
Goal No. 1: To enhance water use efficiency in order to comply with state
regulations (SB X7-7 20x2020 Water Conservation Plan & the governor’s current
drought declaration). District actions to implement this goal include:


Continue the implementation of the District’s Blueprint for Water Use
Efficiency; and



Continue monitoring compliance with state regulations and revise the
District’s policies and programs, as necessary, to ensure compliance.

Goal No. 2: To use fiscal responsibility to minimize the cost of purchased water
supplies. District actions to implement this goal include:


Minimize the purchase of MWDSC Tier II imported treated water by
increasing recharge/recovery at the Upper VDC (summarized in Table 6-13);
and



Continue to monitor opportunities to purchase economically advantageous
water supplies, such as:
o MWDSC replenishment water or other MWDSC reduced-price water
supply program
o Water transfers
o Future desalination projects

Goal No. 3: Enhance the water quality of the District’s water supply sources. District
actions to implement this goal include:


Continue compliance with federal and state water quality regulations;



Continue the implementation of the District’s Salt & Nutrient Management
Plan; and



Consider the demineralization of the District’s groundwater and/or recycled
water supply sources to reduce salt loading within the watershed:
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o Acquire capacity rights for future brine waste disposal (currently
underway)
o Evaluate the potential for groundwater
optimization (summarized in Table 6-13)

demineralization

and

o Consider the implementation of the District’s Conceptual Design
Study for Indirect Potable Reuse (summarized in Table 6-13)
Goal No. 4: Enhance the reliability/sustainability of the District’s water supply.
District actions to implement this goal include:


Minimize the purchase of MWDSC Tier II imported treated water due to
potential climate change impacts, uncertainty of the SWP and Colorado
River water supply, and potential long-term drought scenarios;



Maximize the use of local water supplies, approximately 5,300 AFY of
recycled water capacity:
o Develop opportunities to assist with the conversion of existing
potable water customers to recycled water use (currently underway)
o Consider the implementation of the District’s Conceptual Design
Study for Indirect Potable Reuse (summarized in Table 6-13); and



Maximize the storage/banking of
groundwater basin and in Vail Lake:

water

in

the

Temecula/Murrieta

o Implement the VDC water supply improvement project, as identified
in Chapter 10 (summarized in Table 6-13)
o Develop a storage/banking operations plan for both Vail Lake and
the Temecula/Murrieta groundwater basin (future plan document,
date TBD)
o Monitor the storage capacity of Vail Lake and the rate of
sedimentation and make provisions for a future sedimentation
removal project (future project, date TBD).
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The District is currently in Phase III of the Upper VDC Conjunctive Use Optimization
Project. This project includes purchasing more untreated water from MWDSC, and
delivering it to the VDC recharge basins. 10 new wells will be installed at the Upper
VDC to increase groundwater production through artificial recharge; pumping would
occur year-round. The recharge goal under this alternative is 35,854 AFY by 2040,
representing an increase of 22,695 AFY over current artificial recharge capacity.
Vail Lake and the groundwater basin can be utilized for storage, which allows the
District to lower imported water costs by taking advantage of MWDSC’s
replenishment rates, when available. This also provides a level of reliability, as Vail
Lake water or banked groundwater may be available for release or extraction during
dry weather periods when MWDSC imposes mandatory reductions. MWDSC
requires any replenishment water to remain in Vail Lake for a minimum of 1 year.
In 2013, the District’s Board of Directors approved both the IPR Feasibility Study
Report and the IPR Conceptual Design Study. Based on this evaluation, the
District is considering proceeding with efforts to develop and permit an IPR project
that would utilize available additional recycled water for groundwater recharge.
The IPR technique is one of the recycled water applications that have developed
in recent years, largely as a result of advances in treatment technology and
regulatory achievements that enable the production of extremely high quality
recycled water at increasingly reasonable costs and reduced energy inputs. In
IPR, tertiary-treated recycled water is further treated through reverse osmosis,
ozone, and ultraviolet disinfection and utilized as a high-quality, low-salinity water
source for groundwater or reservoir recharge, with the intent of augmenting
drinking water supplies. IPR is a feasible option for the sustainable management
of water because it is a water supply alternative not dependent on rainfall and it is
possible to achieve high-quality recycled water in compliance with regulatory
standards and guidelines. Based on the analysis and evaluation of alternatives
conducted, a recommended approach was identified for implementation of an IPR
project with a project capacity of 4,000 AFY in 2040.
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Table 6‐13 ‐ Expected Future Water Supply Projects or Programs
Name of Future
Projects or
Programs

Upper VDC
Conjunctive
Use
Optimization

Indirect
Potable Reuse

Joint Project with other
agencies?
Yes / No

If Yes, Agency
Name

No

Yes

Description

FPUD, EMWD, City
of Oceanside and
US Marine Corps
Base Camp
Pendleton

Planned
Implementation
Year

Planned for
Use in Year
Type

Expected
Increase
in Water
Supply to
Agency
(AFY)

Purchase more untreated water from MWDSC, and deliver it
to the VDC recharge basins. 10 new wells would be installed
at the Upper VDC to increase groundwater production
through artificial recharge. Pumping would occur year‐
round. The recharge goal under this alternative is 35,854 AFY
by 2040.

2017

All Year
Types

22,695

Use recycled water purchased from EMWD to increase
recharge and recovery for the groundwater basin.

2025

All Year
Types

4,000
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6.9

Summary of Existing and Planned Sources of Water

The District has provided the actual source and volume of water for the year 2015
in Table 6-14. In Table 6-15, the District has summarized the volume of water, by
source, that is forecasted as reasonably available, based on historical deliveries
for average years. As required by the CWC, the District communicated with its
wholesale agencies regarding water supply available to the District. These
communications are documented in Appendix D. These water supply projections
provided from the District’s wholesale agencies were utilized as the District’s
source for reasonably available imported water supply data (DWR Guidebook,
Page 6-30). Groundwater supplies listed in both tables reference the Temecula
Valley Groundwater Basin (9-5), as identified in California’s Groundwater Bulletin
118. For purposes of the UWMP, water conservation is not classified as a source
of water (DWR Guidebook, Page 6-31).
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Table 6‐14 ‐ Water Supplies — Actual
2015
Water Supply

Additional Detail on Water Supply
Actual Volume (AFY)

Water Quality

Purchased or Imported Water

Treated Water

24,513

Drinking Water

Groundwater

Artificial Groundwater Recharge of Temecula
Valley Groundwater Basin (9‐5) Supplied with
Imported, Untreated Water

12,254

Drinking Water

Purchased or Imported Water

Utilized for Wheeling to Other Agencies

304

Drinking Water

Purchased or Imported Water

Utilized for Santa Margarita
River Discharge Water Transfer

2,954

Raw Water

Groundwater

Native (does not include artificial recharge)

25,018

Drinking Water

4,036

Recycled Water

Recycled Water

Total

69,079
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Table 6‐15 ‐ Water Supplies — Projected
Projected Water Supply (AFY) – Reasonably Available Volume
Water Supply

Additional Detail on Water Supply
2020

2025

2030

2035

2040

Purchased or Imported Water

Treated Water

39,241

34,074

35,774

37,474

28,558

Groundwater

Artificial Groundwater Recharge of Temecula
Valley Groundwater Basin (9‐5) Supplied with
Imported, Untreated Water

17,671

24,438

24,438

24,438

35,854

Purchased or Imported Water

Utilized for Santa Margarita
River Discharge Water Transfer

4,000

4,000

4,000

4,000

4,000

Groundwater

Native (does not include
artificial recharge)

25,422

25,422

25,422

25,422

25,422

4,299

6,448

7,727

7,798

7,874

2,781

5,278

5,278

5,278

5,278

93,414

99,660

102,639

104,410

106,986

Recycled Water

Purchased or Imported Water

Utilized for Wheeling to Other Agencies

Total
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6.10

Climate Change Impacts to Supply

The District’s climate is a semi-arid environment with mild winters, warm summers
and moderate rainfall, consistent with coastal and inland Southern California. The
general region lies in the semi-permanent high-pressure zone of the eastern
Pacific. The usually mild to warm climatological pattern is interrupted infrequently
by periods of extremely hot weather, winter storms, or Santa Ana winds.
Climatological data in California has been recorded since the year 1858. During
the twentieth century, California has experienced 3 periods of severe drought:
1928-34, 1976-77, and 1987-91. The year 1977 is considered to be the driest year
of record in the Four Rivers Basin by the DWR. These rivers flow into the San
Francisco Bay Delta and are the source of water for the SWP. Southern California
and, in particular, the southwest Riverside County area, sustained few adverse
impacts from the 1976-77 drought, due in large part to the availability of Colorado
River water and groundwater in the Temecula Valley Groundwater Basin. In
contrast, the 1987-91 drought created considerably more concern for Southern
California.
While the data presented in Tables 7-6 and 7-7 indicates water availability during
single- and multiple-dry year scenarios, response to a future drought would follow
the water use efficiency mandates of MWDSC’s WSAP, along with implementation
of the appropriate stage of the District’s WSC Plan. These programs are discussed
more specifically in Chapter 8.
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Chapter 7. Water Supply Reliability
The reliability of the District’s water supply is partially dependent on the reliability
of its imported water supplies, which are managed and delivered by EMWD and
WMWD, each a direct member agency of MWDSC. The District also overlies the
Temecula Valley Groundwater Basin and is working in cooperation with the Santa
Margarita River Watershed Watermaster and multiple stakeholders to achieve
water supply reliability, water quality, and watershed management goals for the
Upper Santa Margarita Watershed.
The following sections describe the roles of various agencies in water supply
reliability, and the near- and long-term efforts they are involved with to ensure
future reliability of water supplies to the District and the region as a whole.
7.1

Constraints on Water Sources

The District currently obtains its water supplies from the following primary water
sources: 1) local groundwater from the Temecula Valley Groundwater Basin; 2)
imported SWP and Colorado River water from MWDSC via EMWD and WMWD;
and 3) recycled water from both the District and EMWD.
There are no known water quality concerns that will significantly impact water
supply reliability; therefore, there is no projected reduction in water supplies due to
water quality constraints during the 25-year planning period. Imported water
treated and delivered from MWDSC is consistently of good quality, resulting in a
reliable supply of imported water. MWDSC has identified water quality issues that
are of concern and has implemented water management strategies to minimize
the impact on water supplies. The groundwater quality in the Temecula Valley
Groundwater Basin is considered good, especially where recharge occurs. Early
monitoring and implementation of programs are intended to help producers
maintain the groundwater production ability, in accordance with the Basin
agreements. Recycled water meets or exceeds stringent water quality standards.
If water quality does impact the District’s water supply in the future, the District will
continue to implement its Water Facilities Master Plan and CIP, which provide for
system redundancy and enhanced reliability of supply. For example, if
groundwater becomes unusable (without treatment) due to water quality concerns,
more imported water will be utilized and/or treatment could be applied to the affect
groundwater. If imported water becomes limited due to diminished water quality,
then additional treatment could be applied and/or more groundwater may be used.
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Groundwater
The District works in cooperation with the Santa Margarita River Watershed
Watermaster and multiple stakeholders to achieve water supply reliability, water
quality, and watershed management goals for the Temecula Valley Groundwater
Basin. The District’s Recommended Groundwater Production report is an annual
audit prepared for the District to recommend a groundwater production program
for the upcoming FY. The Recommended Groundwater Production report,
included in Appendix H, was last developed in January 2016 for production
recommendations for FY 2016-2017. The recommended groundwater production
program involves the operation of the groundwater basin within safe yield limits so
as not to create permanent overdraft or other undesirable conditions that could
degrade water quality or violate legal restrictions. The recommendation also
includes information gained from workshops held among the District, WMWD, and
consultant staff. Information includes discussion of previous audits, instantaneous
yield, natural and artificial recharge, water quality, pump settings, and well
construction factors.
The annual supply capacity of the District’s groundwater sources is limited by the
natural yield of the groundwater basin, in conjunction with the artificial groundwater
recharge the District achieves at the VDC recharge basins. The District evaluates
each groundwater well, based on hydrogeologic subunit and aquifer, to determine
an annual pumping budget. As presented in Table 6-6, the sustainable yield of the
District’s groundwater basin (including artificial recharge allotments) has averaged
to 38,365 AFY over the past 5 years. This amount includes an average 13,875
AFY of artificial recharge water over a similar 5-year period.
The underlying philosophy guiding the District’s Recommended Groundwater
Production report has been, and continues to be, one of sound basin
management. This involves operating the groundwater basin within safe yield
limits to avoid creating a permanent overdraft or other undesirable condition, such
as water quality degradation, reduction of long-term production capacity, or land
subsidence. Determination of the amounts of groundwater hydrologically available
to the District is an ongoing process of evaluation and review.
The FY groundwater production recommendations are based primarily on review
of individual well production and historical hydrographs, as well as consideration of
water level elevations from all production and monitoring wells. This information is
used to formulate a recommendation for groundwater production for the next FY.
The recommendation also includes information gained from workshops held
among the District, WMWD, and consultant staff. Information includes discussion
of previous audits, instantaneous yield, natural and artificial recharge, water
quality, pump settings, well construction factors, and the projected production from
WMWD’s wells in the northern Murrieta Valley area.
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Recommendations are consistent with the District’s groundwater management
plan and are verified using the calibrated surface and groundwater model of the
Temecula Valley Groundwater Basin.3 The model simulates changes in water
levels for a 2-year period under recommended production conditions.
Native groundwater allocations are intended to maintain the sustainability of the
groundwater basin, and consider the quantities of surface water from Vail Lake,
which are drafted and allowed to percolate into the Temecula Valley Groundwater
Basin as native groundwater. In the third and fourth multi-dry years, the quantity of
rainfall, infiltration, and draft from Vail Lake decreases and, as such, decreases
the amount of native groundwater available to the District. Based on historical
records, the District estimates that a 6% reduction of native groundwater is
experienced in the third dry year, with a 12% reduction experienced in the fourth
year. Reductions of the native groundwater supply can be compensated for by
increased short-term conservation efforts (e.g. WSC Plan), by utilizing water
previously banked by the District in either Vail Lake or the groundwater basin,
and/or by increasing the amount of imported water.
Artificial recharge allocations are dependent on the quantity of untreated, imported
water available to the District. In 2015, this quantity was decreased by 15% by
MWDSC during the District’s fourth multi-dry year. Accordingly, the District
estimates a 15% reduction in artificial recharge in a fourth multi-dry year, which
can be compensated for by increased short-term conservation efforts (e.g. WSC
Plan) and/or by utilizing water previously banked by the District in either Vail Lake
or the groundwater basin.
Groundwater provides a local and independent water supply source for the
District. Groundwater levels are dependent on natural factors such as precipitation
and natural recharge. District-controlled factors include groundwater management
activities, such as scheduled pumping and monitoring water quality, levels, and
subsidence.
The District safeguards its water supply by collecting and analyzing more water
samples than required by the EPA and SWRCB DDW. The District collects more
than 2,000 samples a year for analysis of 120 different contaminants including
bacteria, metals, organic chemicals, pesticides, and aesthetic-related substances.
As reported in the District’s Annual Consumer Confidence Report for calendar
year 2014, all water produced and delivered by the District meets or exceeds the
standards for public drinking water.

3 Developed by GEOSCIENCE Support Services, Inc. using data from the District, USGS, U.S. Marine Corps Camp Pendleton
Base, and Stetson Engineers, Inc. The USGS model MODFLOW was chosen since it is widely accepted as one of the industry
standards for groundwater flow simulations.
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Constituents of concern include TDS, nitrate, VOCs, perchlorate, arsenic, fluoride
and manganese. Groundwater in most of the Pauba aquifer and the Temecula
aquifer is generally suitable for domestic and irrigation uses. While the District’s
water meets the water quality standards for arsenic and fluoride, it does contain
low levels of both constituents. However, high concentrations have been detected
in 2 groundwater wells causing the District to remove them from production and
consider possible future treatment. After well water is extracted, it is blended with
other well water and imported water. The distribution system’s lowest monthly
average is well below the primary MCL of 10 g/L for arsenic. Fluoride occurs in
the groundwater basins as a result of natural erosion, and water samples
exhibiting high concentrations of arsenic often show high concentrations of
fluoride. The distribution system’s lowest monthly average level of fluoride is well
below the primary MCL of 2 mg/L for fluoride. Manganese is present in the
groundwater as a result of leaching from natural deposits. Sampling in the
distribution system has indicated that blending reduces the manganese
concentration to the non-detect level.
There are several District wells that currently have primary or secondary health
concerns resulting from measured levels of arsenic, fluoride, and/or manganese.
There are 3 wells on state-approved blending plans, as they have exceeded the
primary MCL for arsenic, including Well 106, Well 126, and Well 151. Well 143 has
not yet exceeded the primary MCL for arsenic, but is being monitored. There are 2
wells on state-approved blending plans that have exceeded the primary MCL for
fluoride, including Well 126 and Well 151. There are also 2 wells that are treated
with sequestration as they have exceeded the secondary MCL for manganese (5
g/L), including Well 101 and Well 118.
Imported Water
Imported water is water that originated from outside of the Santa Margarita River
Watershed (generally water from the Colorado River and the SWP). Imported
water is acquired from the member agencies of the MWDSC. For the District, its
member agencies are WMWD for the Santa Rosa Division and EMWD for the
Rancho Division.
Imported water provided to the District is from MWDSC’s Lake Skinner Reservoir
and Water Treatment Facility, with back-up storage provided by Diamond Valley
Lake. Imported treated water flow rates vary seasonally at the District’s turnouts.
During winter months, when demand is typically lower, the District relies mostly on
local groundwater resources. During these periods, the District may turn off all the
imported water turnouts. As demands increase throughout the year, groundwater
sources are augmented with imported water supplies to meet daily demand
variations.
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Federal regulations require the U.S. EPA to safeguard drinking water by
establishing standards that limit the amount of substances in drinking water. In
California, Title 22 Drinking Water Standards incorporates the federal
requirements of the SDWA, and compliance with Title 22 is required by all water
service providers. In California, the DDW also safeguards drinking water by
establishing standards that are as stringent as the EPA’s. The District safeguards
its water supply by collecting and analyzing more water samples than required by
the EPA and DDW. As reported in the District’s Annual Consumer Confidence
Report for calendar year 2014, all water produced and delivered by the District
meets or goes above the standards for public drinking water.
Imported water provided to the District from MWDSC’s Lake Skinner Reservoir
and Water Treatment Facility is a blend of SWP and Colorado River water. The
untreated water is affected by invasive species such as Quagga mussels. The
treated water is chloraminated by MWDSC based on 2.5 to 2.7 Parts Per Million
(PPM).
The reliability of MWDSC’s water supply is dependent on a variety of factors. Per
Section 4503 of MWDSC’s Division IV Water Service Policies, the District should
have sufficient resources (local reservoir storage, groundwater production
capacity, system interconnections or alternate supply sources) to sustain a 7-day
interruption in MWDSC’s deliveries from raw and treated turnout facilities, based
on average annual demands. There are no other significant interconnections that
exist between the District and either EMWD or WMWD for alternative sources of
imported water beyond the existing turnout connections.
MWDSC’s primary goal is to provide reliable water supplies to meet the water
needs of its service area at the lowest reasonable cost. The reliability of MWDSC’s
water supply has been stressed, as existing imported water supplies from the
Colorado River and SWP face increasing challenges.
MWDSC evaluated the dependability of these supplies and concluded that the
combination of imported water storage and expanding local resource programs
would ensure its service area’s demands would be met in the future. EMWD and
WMWD and their member agencies, including the District, expressly rely upon
MWDSC’s 2015 UWMP in estimating future imported water availability to its
service area. Specifically, MWDSC has concluded that it has supply capabilities
that would be sufficient to meet expected demands from 2020 through 2040 under
the single-dry year and multiple-dry year conditions (2015 MWDSC UWMP, Page
ES-5).
On April 14, 2015, MWDSC announced a 15% reduction in wholesale deliveries to
its 26-member public agencies, as part of the current WSAP. This is the fourth
time MWDSC has restricted imported supplies in response to drought conditions,
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the last being a 10% cutback from July 2009 to April 2011. Imported supplies from
MWDSC will reflect a 15% reduction in the fourth dry year of all multi-dry year
analysis performed as part of this UWMP. Reduced supplies from imported water
can be compensated for by increased short-term conservation efforts (e.g. WSC
Plan) and/or by utilizing water previously banked by the District in either Vail Lake
or the groundwater basin.
State Water Project (SWP)
The reliability of the SWP impacts MWDSC’s member agencies’ abilities to plan
for future growth and supply. In July 2015, the DWR published a report specifically
addressing the reliability of the SWP.4 This report, The State Water Project
Delivery Reliability Report 2011 (2015 DWR SWP Delivery Report) provides
information on the reliability of the SWP to deliver water to its contractors
assuming historical precipitation patterns. The report updates the DWR’s estimate
of current (2015) SWP water delivery reliability. As in previous reliability reports,
SWP deliveries are based upon operation simulations in DWR’s CalSim II model.
Many of the same specific challenges to operations described in the 2013 Report
remain in 2015. Most notably, the effects on SWP pumping caused by issuance of
the 2008 and 2009 federal biological opinions continue to affect SWP delivery
reliability. The resulting differences between the 2013 and 2015 reports can be
attributed primarily to updates in the modeling assumptions and inputs.
The 2015 DWR SWP Delivery Report represents the state of affairs if no Delta
improvements are made. It shows the continued erosion of SWP water delivery
reliability under the current method of moving water through the Delta. The
average Table A water delivery was about 64% (of maximum Table A amount) for
2013 conditions and about 63% for 2015 conditions (2015 DWR SWP Delivery
Report, Page 23). Most of the reduced reliability is caused by the export limitations
resulting from the 2 Biological Opinions—a factor identified above.
These estimates incorporate restrictions on SWP operations, in accordance with
the biological opinions of the U.S. Fish and Wildlife Service and National Marine
Fisheries Service issued on December 15, 2008 and June 4, 2009, respectively.
Under the 2015 Delivery Capability Report, with existing conveyance and low
outflow requirements scenario, the delivery estimates for the SWP for 2020
conditions as percentage of Table A amounts are 12%, equivalent to 230 TAF,
under a single-dry year (1977) condition and 51%, equivalent to 975 TAF, under
the long-term average condition. In dry, below-normal conditions, MWDSC has
increased the supplies received from the California Aqueduct by developing
flexible CVP/SWP storage and transfer programs. Over the last 2 years under the
pumping restrictions of the SWP, MWDSC has worked collaboratively with the
4 Department of Water Resources, State Water Project Delivery Reliability Report. 2015, July 2015 (current; produced every 2
years).
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other contractors to develop numerous voluntary CVP/SWP storage and transfer
programs. The goal of these storage/transfer programs is to develop additional
dry-year supplies that can be conveyed through the California Aqueduct during dry
hydrologic conditions and regulatory restrictions (2015 Draft MWDSC UWMP,
Page ES-4).
On an annual basis, each of the 29 SWP contractors, including MWDSC, request
an amount of SWP water based on their anticipated yearly demand. In most
cases, MWDSC’s requested supply is equivalent to its full Table A amount. After
receiving the requests, DWR assesses the amount of water supply available
based on precipitation, snow pack on northern California watersheds, volume of
water in storage, projected carry-over storage, and Sacramento-San Joaquin Bay
Delta regulatory requirements. Due to the uncertainty in water supply, contractors
are not typically guaranteed their full Table A amount, but instead a percentage of
that amount based on the available supply.
On April 21, 2016, DWR announced it would only be able to deliver 60% of
requested Table A SWP water in 2016 (DWR Notice Number 16-06). This is up
from 20% of requested deliveries in 2015, 5% in 2014, 30% in 2013, 65% in 2012,
80% in 2011, 50% in 2010, 40% in 2009, 35% in 2008, and 60% in 2007.
The Bay-Delta Conservation Plan would reduce harm to fish from altered stream
flows caused by the south Delta pumps serving the SWP and CVP. Pumping there
at times causes reverse flows that may disorient or entrain fish. The Bay-Delta
Conservation Plan’s large-scale habitat restoration would also improve Delta
conditions for fish and wildlife. More detail on the Bay-Delta Conservation Plan
follows this section.
Much of California’s water comes from the mountainous country from Shasta Lake
in the north to the American River in the south. The November and December
2015 storms built California’s snowpack water content to over 130% of normal by
January 1, 2015. Since then, manual surveys and electronic readings have
recorded the water content decline since dry weather set it. Statewide, the March
14, 2016 manual snowpack survey found the snowpack water content at 100% of
normal (Statewide Summary of Snow Water Content, 2016).
The Monterey Agreement, an accord intended to address SWP allocations during
drought conditions, states that SWP contractors will be allocated part of the total
available project supply in proportion to their Table A amount. Water is allocated to
urban and agricultural purposes on a proportional basis, eliminating a previous
initial supply reduction to agricultural contractors. The agreement further defines
and permits permanent sales of SWP Table A amounts and provides for transfer
of up to 130,000 AF of annual Table A amounts from agricultural use to municipal
use. The agreement also allows SWP contractors to store water in another
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agency's reservoir or groundwater basin, resulting in flexibility for SWP contractors
to use their share of storage in SWP reservoirs; facilitates the implementation of
water transfers; and provides a mechanism for using SWP facilities to transport
non-project water for SWP water contractors.
To strengthen the reliability of SWP water from the Bay-Delta, the Bay-Delta
Conservation Plan (BDCP) sets out a comprehensive conservation strategy for the
Delta designed to restore and protect ecosystem health, water supply, and water
quality within a stable regulatory framework. The BDCP reflects the outcome of a
multiyear collaboration between public water agencies, state and federal fish and
wildlife agencies, nongovernment organizations, agricultural interests, and the
general public. The BDCP is intended to result in a permit decision concerning
long-term regulatory authorizations under state and federal endangered species
laws for the operations of the SWP and the CVP. The BDCP will further provide
the basis for durable regulatory assurances and the basis for a biological
assessment. The public review draft of the BDCP was released in 2015, with the
Final EIR/EIS currently in production.
Colorado River Aqueduct (CRA)
MWDSC also depends on Colorado River water to meet its service area demands.
The CRA is owned and operated by MWDSC to transport water from the Colorado
River approximately 242 miles to its terminus at Lake Mathews in Riverside
County. CRA supplies include supplies that would result from existing and
committed programs and from implementation of the Quantification Settlement
Agreement (QSA) and related agreements. The QSA establishes the baseline
water use for each of the agreement parties and facilitates the transfer of water
from agricultural agencies to urban uses. Colorado River Water Management
Programs are potentially available to supply additional water up to the CRA
capacity of 1.2 million acre-feet (MAF) on an as-needed basis (2015 MWDSC
UWMP, Page ES-4).
In October 2003, the QSA, a critical component of California’s Colorado River
Water Use Plan and the Interim Surplus Guidelines, was authorized defining
Colorado River water deliveries, commitments, and transfers. The QSA is a
landmark agreement, signed by the 4 California agencies that use Colorado River
water and the U.S. Secretary of the Interior. The amount of Colorado River water
available to MWDSC’s service area was augmented with the long-term transfer
agreement between the Imperial Irrigation District (IID) and the San Diego County
Water Authority (SDCWA). The transfer agreement provides up to 200,000 AF of
water per year from IID to SDCWA for a 75-year term. The transfer agreement is
dependent upon the QSA, which was invalidated on January 14, 2010 when a
Sacramento Superior Court Judge issued a final ruling. In 2011, California’s Third
District Court of Appeals reversed the Superior Court ruling remanding several

Rancho California Water District
2015 Urban Water Management Plan
Page 146 of 202

issues, including whether the agreement was properly processed under California
Environmental Quality Act (CEQA). In June 2013, after an appeal was heard
before the court, the QSA was upheld in a decision issued by a Sacramento
Superior Court Judge. Remaining intact, the QSA will guide reasonable and fair
use of the Colorado River by California through the year 2037, with a 45-year
renewal for a total of 75 years.
Recycled Water
Recycled water is municipal wastewater that is purified for beneficial reuse. The
State of California has declared that recycled water is safe and is a reliable and
cost-effective resource to meet California’s water supply needs. Recycled water
used by the District is produced at the SRRRA’s SRWRF or purchased from
EMWD’s TVRWRF. Both the TVRWRF and the SRWRF produce disinfected
tertiary recycled water meeting the State of California Title 22 regulations for such
uses as recreational impoundments and surface irrigation for landscaping, golf
courses, agriculture, parks and playgrounds, as well as certain industrial
processes.
The primary water quality component that affects the beneficial use of recycled
water in the District’s service area is the level of TDS, which generally classifies
how salty the water is. The recycled water produced by the SRWRF and the
TVRWRF generally averages a TDS value of 730 mg/L. Within the District’s
service area, the San Diego Regional Water Quality Control Board’s Basin Plan
limits the use of recycled water to hydrologic sub-basins with a TDS limit of 750
mg/L. For hydrologic sub-basins with a TDS limit of 500 mg/L, the use of recycled
water in these areas requires the demineralization of recycled water or an
approved recycled water use plan based on the assimilative capacity of the subbasin.
The variability of recycled water provided is primarily due to the impact of weather
on the customer’s use of recycled water. Thus, the District utilizes seasonal
storage ponds for recycled water in order to balance the fluctuations between
recycled water supply and demand.
There are indirect constraints on recycled water during multiple-dry years that
reduce the amount of recycled water available in a fourth dry year. The District
used 3,909 AFY in 2015; however, as shown in Table 6-9, recycled water usage
averaged approximately 4,450 AFY during the previous 2 FYs. The lower use in
2015 is attributed to the public outreach effort for water conservation, performed
by the District and other agencies, and motivated as part of California’s multi-year
drought. So, while there is no direct constraint on recycled water, the District
estimates a 5% reduction in availability in a fourth multi-dry year, as general
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conservation efforts begin to decrease indoor water usage, and thus decrease the
amount of recycled water available.
7.2

Reliability by Type of Year

The available supplies and water demands for the District’s water service area
were analyzed to assess the District’s ability to satisfy demands during 3
hydrologic scenarios: a normal water year, single-dry water year, and multiple-dry
water years. The District has identified 2001 as an average year and 2013 as the
single-dry year, due to precipitation recorded and available supplies during these
years. DWR has interpreted “multiple-dry years” to mean 3 dry years; however,
water agencies may project their water supplies for a longer time period (DWR
Guidebook, Page 7-5). The District has elected to include a fourth dry year as well,
as the District has experienced 4 dry years from 2012-2015 during California’s
unprecedented drought during this time period. Average year, single-dry year, and
multi-dry years are the same for all sources of the District’s water supply. The
tables in this section present the supply-demand balance for each of the
hydrologic scenarios for the 25-year planning period 2015 to 2040. It is expected
that the District will be able to meet 100% of its dry-year demand under every
scenario.
Imported Water and Artificial Groundwater Recharge
As previously noted, the District is a member agency of EMWD and WMWD,
which are member agencies of MWDSC. Although only a portion of the District’s
total water supply is imported by MWDSC, that portion does have an impact on the
District’s water reliability and is therefore discussed in this section.
In its 2015 Draft UWMP, MWDSC chose the year 1977 as the single-driest year
since 1922, and the years 1990-1992 as the multiple-driest years over that same
period. These years have been chosen because they represent the timing of the
least amount of available water resources from the SWP, a major source of
MWDSC’s supply. As presented in MWDSC’s 2015 Draft UWMP, MWDSC “can
provide reliable water supplies under both the single-driest year and the multipledriest year hydrologies” (2015 Draft MWDSC UWMP, Page 2-13).
On April 14, 2015, MWDSC announced a 15% reduction in wholesale deliveries to
its 26-member public agencies, as part of the current WSAP. This is the fourth
time MWDSC has restricted imported supplies in response to drought conditions,
the last being a 10% cutback from July 2009 to April 2011. Imported supplies from
MWDSC will reflect a 15% reduction in the fourth dry year of all multi-dry year
analysis performed as part of this WSAP.
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MWDSC’s 2015 Draft UWMP includes a supply reliability analysis that indicates
the region will be able to meet 100% of its dry-year demand under every
hydrologic scenario through the year 2040. Based on historical supply reliability
data consistent with MWDSC, the District has identified supply reliability for
imported water as 100 for normal, single-dry, and the first 3 multi-dry years. During
the fourth multi-dry year, a 15% reduction in MWDSC imported supplies is
anticipated. MWDSC imported supplies are summarized in Table 7-1. As imported
untreated water is utilized for the District’s artificial recharge of the Temecula
Valley Groundwater Basin, a 15% reduction in the fourth dry year also reduces the
amount of artificial recharge by 15% in a fourth dry year.
Table 7‐1 ‐ Basis of Water Year Data for Imported Water and Artificial Groundwater
Recharge
Available Supplies if
Year Type Repeats
Volume Available
Percent of Average
(AF)
Supply (%)

Year Type

Base Year
(Last year of
the fiscal year)

Average Year

2001

60,840

100%

Single‐Dry Year

2013

60,840

100%

Multiple‐Dry Years 1st Year

2012

60,840

100%

Multiple‐Dry Years 2nd Year

2013

60,840

100%

Multiple‐Dry Years 3rd Year

2014

60,840

100%

Multiple‐Dry Years 4th Year

2015

51,714

85%

NOTES: The District has different water sources that vary in % of average supply available in each year. The District has
created multiple versions of the Table, with this Table reporting MWDSC Imported Water and Artificial Groundwater
Recharge.

Native Groundwater
Groundwater pumping has historically provided a significant portion of the overall
District water demand. The District receives groundwater from the Temecula
Valley Groundwater Basin (Basin), as identified in California’s Groundwater
Bulletin 118. The District’s Recommended Groundwater Production report is an
annual audit prepared for the District to recommend a groundwater production
program for the upcoming FY. The Recommended Groundwater Production,
included in Appendix H, was last developed in January 2016 for production
recommendations for FY 2016-2017. The recommended groundwater production
program involves the operation of the groundwater basin within safe yield limits so
as not to create permanent overdraft or other undesirable conditions that could
degrade water quality or violate legal restrictions. The recommendation also
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includes information gained from workshops held among the District, WMWD, and
consultant staff. Information includes discussion of previous audits, instantaneous
yield, natural and artificial recharge, water quality, pump settings, and well
construction factors.
The District’s current native groundwater extraction capacity is approximately
25,422 AFY and is anticipated to remain consistent in a single-dry water year;
however, historically, the Basin has been drawn down over multiple-dry water
years and extraction is reduced in years 3 and 4 of a multiple-dry year by about
6% and 12%, respectively, as the available draft from Vail Lake is diminished.
The District owns and operates 1 surface water reservoir (Vail Lake), located
approximately 10 miles east of Temecula, having a watershed area of 318 square
miles. Water releases from Vail Lake are discharged into Temecula Creek, which
either percolate into the groundwater basin or continue downstream to the Santa
Margarita River and ultimately the Pacific Ocean. The contribution of the Vail Lake
water supply is reflected in the native groundwater produced from the Temecula
Valley Groundwater Basin. During the third and fourth multi-dry years, the draft
from Vail Lake has been historically reduced, thereby reducing the amount of
native groundwater available to the District. Native groundwater supplies during
average, single-dry, and multi-dry years are summarized in Table 7-2.
Table 7‐2 ‐ Basis of Water Year Data for Native Groundwater

Year Type

Base Year
(Last year of
the fiscal year)

Available Supplies if
Year Type Repeats
Volume Available
(AF)

Percent of Average
Supply (%)

Average Year

2001

25,422

100%

Single‐Dry Year

2013

25,422

100%

Multiple‐Dry Years 1st Year

2012

25,422

100%

Multiple‐Dry Years 2nd Year

2013

25,422

100%

Multiple‐Dry Years 3rd Year

2014

23,897

94%

Multiple‐Dry Years 4th Year

2015

22,371

88%

NOTES: The District has different water sources that vary in % of average supply available in each year. The District
has created multiple versions of the Table, with this Table reporting native groundwater.
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Recycled Water
Recycled water used by the District is produced at the SRRRA’s SRWRF or
purchased from EMWD’s TVRWRF. Both the TVRWRF and the SRWRF produce
disinfected tertiary recycled water meeting the State of California Title 22
regulations for such uses as recreational impoundments and surface irrigation for
landscaping, golf courses, agriculture, parks and playgrounds, as well as certain
industrial processes.
During multiple-dry years, the amount of recycled water available to the District
decreases in a fourth dry year. This lower supply, which was experienced by the
District in 2015, is attributed to the public outreach effort for water conservation.
The District estimates a 5% reduction in availability in a fourth multi-dry year, as
general conservation efforts begin to decrease indoor water usage, and thus
decrease the amount of recycled water available. Recycled water supplies during
average, single-dry, and multi-dry years are summarized in Table 7-3.
Table 7‐3 ‐ Basis of Water Year Data for Recycled Water

Year Type

Base Year
(Last year of
the fiscal year)

Available Supplies if
Year Type Repeats
Volume Available
(AF)

Percent of Average Supply
(%)

Average Year

2001

4,036

100%

Single‐Dry Year

2013

4,036

100%

Multiple‐Dry Years 1st Year

2012

4,036

100%

Multiple‐Dry Years 2nd Year

2013

4,036

100%

Multiple‐Dry Years 3rd Year

2014

4,036

100%

Multiple‐Dry Years 4th Year

2015

3,834

95%

NOTES: The District has different water sources that vary in % of average supply available in each year. The District has created
multiple versions of the Table, with this Table reporting recycled water.
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7.3

Supply and Demand Assessment

The available supplies and water demands for the District’s water service area
were analyzed to assess the District’s ability to satisfy demands during 3
hydrologic scenarios: a normal water year, single-dry water year, and multiple-dry
water years. The tables in this section present the supply-demand balance for
each of the hydrologic scenarios for the 25-year planning period 2015 to 2040. It is
expected that the District will be able to meet 100% of its demand under every
hydrologic scenario.
As presented in Table 7-4, the District’s reasonably available supplies, as
summarized previously in Table 6-15, are sufficient in all normal years through
2040 to accommodate projected demands, as presented previously in Table 4-6.
Table 7‐4 ‐ Normal Year Supply and Demand Comparison (AF)
2020

2025

2030

2035

2040

Supply totals

93,414

99,660

102,639

104,410

106,986

Demand totals

82,244

89,174

93,651

96,964

100,307

Difference

11,170

10,486

8,988

7,446

6,679

As required by the CWC, the District communicated with its wholesale agencies
regarding imported water supply available to the District. These communications
are documented in Appendix D. These water supply projections provided from the
District’s wholesale agencies were utilized as the District’s source for reasonably
available imported water supply data in Table 6-15. MWDSC’s 2015 UWMP
includes a supply reliability analysis that indicates the region will be able to meet
100% of its dry year demand under every hydrologic scenario through the year
2040. Based on historical supply reliability data consistent with MWDSC, the
District has identified supply reliability for imported water as 100% of normal water
year supply and the first 3 multiple-dry water years. On April 14, 2015, MWDSC
announced a 15% reduction in wholesale deliveries to its 26-member public
agencies, as part of the current WSAP. This is the fourth time MWDSC has
restricted imported supplies in response to drought conditions, the last being a
10% cutback from July 2009 to April 2011. Imported supplies from MWDSC reflect
a 15% reduction in the fourth dry year of all multi-dry year analysis performed as
part of this UWMP.
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For groundwater, the annual supply capacity of the District’s groundwater sources
is limited by the natural yield of the groundwater basin, in conjunction with the
artificial groundwater recharge the District achieves at the VDC recharge basins.
As presented in Table 6-6, the sustainable yield of the District’s groundwater basin
(including artificial recharge allotments) has averaged to 38,365 AFY over the past
5 years. This includes an average 13,875 AFY of artificial recharge water over a
similar 5-year period. In the third and fourth multi-dry years, the amount of rainfall,
infiltration, and draft from Vail Lake decreases, which, in turn, decreases the
amount of native groundwater available to the District. Based on historical records,
the District estimates that a 6% reduction of native groundwater is experienced in
the third dry year, with a 12% reduction experienced in the fourth year. Artificial
recharge allocations are dependent on the quantity of untreated, imported water
available to the District. Accordingly, the District estimates a 15% reduction in
artificial recharge in a fourth multi-dry year.
There are indirect constraints on recycled water during multiple-dry years that
reduce the amount of recycled water available in a fourth dry year. The District
estimates a 5% reduction in availability in a fourth multi-dry year, as general
conservation efforts begin to decrease indoor water usage, and thus decrease the
amount of recycled water available to the District.
During a single-dry year, there is an increase in irrigation demand throughout the
District due to low precipitation levels. As such, almost all demands are anticipated
to increase by 5% during a single-dry year above those previously summarized in
Table 4-5. This is consistent with historical demand increases experienced by the
District during single-dry years. While this 5% demand increase includes all
recycled water demands utilized for outdoor irrigation, it does not include recycled
water demands for IPR beginning in 2025. IPR demands are anticipated to remain
constant during single-dry years. Similarly, the demand for 4,000 AFY of untreated
MWDSC imported water purchased by the District from WMWD is also anticipated
to remain the same during a single-dry year. This untreated water is conveyed
through an outfall pipeline to release makeup water into the Santa Margarita River
at the Gorge, pursuant to the Cooperative Water Resource Management
Agreement.
As presented in Table 7-5, the District’s reasonably available supplies are
sufficient in all single-dry years through 2040.
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Table 7‐5 – Single‐Dry Year Supply and Demand Comparison (AF)
2020

2025

2030

2035

2040

Supply totals

93,414

99,660

102,639

104,410

106,986

Demand totals

86,017

93,092

97,716

101,175

104,681

Difference

7,397

6,568

4,924

3,235

2,305

During the first several multi-dry years, there is an increase in irrigation demand
throughout the District due to low precipitation levels. As such, almost all demands
are anticipated to increase by 5% during a single-dry year above those previously
summarized in Table 4-5. This is consistent with historical demand increases
experienced by the District during single-dry years. While this 5% demand
increase includes all recycled water demands utilized for outdoor irrigation, it does
not include recycled water demands for IPR beginning in 2025. IPR demands are
anticipated to remain constant during single-dry years. Similarly, the demand for
4,000 AFY of untreated MWDSC imported water purchased by the District from
WMWD is also anticipated to remain the same during a single-dry year. This
untreated water is conveyed through an outfall pipeline to release makeup water
into the Santa Margarita River at the Gorge, pursuant to the Cooperative Water
Resource Management Agreement.
For the purposes of Table 7-6, it is only in a fourth dry year in which the District
must enact elements of the WSC Plan to reduce demands in order to mitigate
reductions in anticipated supplies. In the first three dry years, the District’s
reasonably available supplies are sufficient through 2040. However, at the time a
water shortage condition is identified, the District’s General Manager shall
recommend the appropriate shortage stage and corresponding water budget
decrease based on an analysis of current and available water supplies and
anticipated demands. The District’s Board of Directors shall consider and adopt a
resolution declaring the appropriate shortage stage and measures to be
implemented. In practice, such actions could be made in any hydrologic year as
deemed necessary.
In 2015, the District initiated Stage 4A of the WSC Plan, which resulted in an
estimated 28% decrease in potable water consumption. The District’s WSC Plan
provides a critical tool allowing for decreases in potable water consumption, as
discussed in Chapter 8. As presented in Table 7-6, the District would utilize the
WSC Plan in a fourth dry year to reduce potable water demands by the following
minimum amounts:
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A 2% decrease in potable water consumption in the fourth-dry year in 2020;



A 4% decrease in potable water consumption in the fourth-dry year in 2025;



A 6% decrease in potable water consumption in the fourth-dry year in 2030;



A 8% decrease in potable water consumption in the fourth-dry year in 2035;



A 9% decrease in potable water consumption in the fourth-dry year in 2040;

The District should not experience any problems in meeting its demands in multidry scenarios through 2040.
Table 7‐6 – Multiple‐Dry Years Supply and Demand Comparison (AF)

First
year

Second
year

Third year

Fourth
year

2020

2025

2030

2035

2040

Supply totals

93,414

99,660

102,639

104,410

106,986

Demand totals

86,017

93,092

97,716

101,175

104,681

Difference

7,397

6,568

4,924

3,235

2,305

Supply totals

93,414

99,660

102,639

104,410

106,986

Demand totals

86,017

93,092

97,716

101,175

104,681

Difference

7,397

6,568

4,924

3,235

2,305

Supply totals

91,889

98,135

101,756

102,885

105,461

Demand totals

86,017

93,092

97,716

101,175

104,681

Difference

5,872

5,042

4,040

1,710

780

Supply totals

81,012

86,910

89,570

91,083

93,280

Demand totals

80,827

86,222

89,048

90,593

92,846

Difference

185

688

522

489

434
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7.4

Regional Supply Reliability

The reliability of the District’s water supply is currently partially dependent on the
reliability of its imported water supplies, which are managed and delivered by
EMWD and WMWD, each a direct member agency of MWDSC. The District also
overlies the Temecula Valley Groundwater Basin and is working in cooperation
with the Santa Margarita River Watershed Watermaster and multiple stakeholders
to achieve water supply reliability, water quality, and watershed management
goals for the Upper Santa Margarita Watershed.
The following section describes the roles of various agencies in water supply
reliability, and the near- and long-term efforts they are involved with to ensure
future reliability of water supplies to the District and the region as a whole. It
provides a summary of the water management tools and options that are being
implemented, or are planned for implementation, that maximize the use of local
water resources and minimize the need to import water from other regions.
Regional Integrated Resources Plan (IRP)
To help achieve its mission, the District developed a Regional IRP in 2005. The
purpose of the IRP is to provide a long-range water supply plan to reliably meet
the needs of the District from now until 2050. The IRP examined different
alternatives such as increased water conservation, additional groundwater,
conversion of agriculture currently using treated imported water to raw imported
water and/or advanced-treated recycled water, groundwater recharge using
advanced-treated recycled water, and water transfers.
These alternatives were evaluated against a set of objectives, including the
following:


Reliably meet water demands;



Provide sustainable supply;



Maximize local control;



Manage costs;



Manage water quality;



Maintain quality of life; and



Maximize implementation potential.
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Over a dozen alternatives were evaluated. The preferred plan included the
following components:
1. Implement baseline water conservation measures. (Ongoing)
2. Connect imported water connection EM-21 to Vail Lake to expand
groundwater recharge. (Completed)
3. Construct up to 18 new groundwater wells, along with increased imported
water for recharge during non-drought years. (Ongoing)
4. Recycled Water IPR of approximately 5,000 AFY by constructing a
microfiltration/reverse osmosis (MF/RO) treatment facility to reduce the
salinity of recycled water so that it can be used to meet western area
agricultural demands, as well as potential groundwater replenishment in the
future. (Feasibility study completed in 2013; implementation planned for
2025)
Recommended Groundwater Production FY July 1, 2016 through June 30, 2017
The District’s Recommended Groundwater Production report is an annual audit to
recommend a groundwater production program for the upcoming FY. The most
current report was developed in January 2016 using current data from the water
year ending in September 2015. The recommended groundwater production
program involves the operation of the groundwater basin within safe yield limits so
as not to create permanent overdraft or other undesirable conditions that could
degrade water quality or violate legal restrictions.
The FY groundwater production recommendations are based primarily on review
of individual well production and historical hydrographs, as well as consideration of
water level elevations from all production and monitoring wells. This information is
used to formulate a recommendation for groundwater production for the next FY.
The recommendation also includes information gained from workshops held
among the District, WMWD, and consultant staff. Information includes discussion
of previous audits, instantaneous yield, natural and artificial recharge, water
quality, pump settings, and well construction factors.
Recommendations are consistent with the District’s groundwater management
plan and are verified using the calibrated surface and groundwater model of the
Temecula Valley Groundwater Basin. The model simulates changes in water
levels for a 2-year period under recommended production conditions.
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Upper Santa Margarita Planning Region Integrated Regional Water Management
Plan Update (IRWMP)
The Upper Santa Margarita Planning Region IRWMP was adopted in 2007 to
establish a collaborative effort in the watershed to ensure a sustainable water
supply through more efficient use of water, protection, and improvement of water
quality and environmental stewardship. In 2012, the Region received a Proposition
84, Round 2 Planning Grant to update its 2007 IRWMP, in accordance with new
plan guidelines and standards issued by the DWR in 2012.
In April 2014, an update to the IRWMP was prepared to better reflect the Region’s
current issues, objectives, and strategies. The 2014 IRWMP documents the
current IRWM Program and processes that have evolved since the 2007 Plan was
developed. Through the IRWMP, regional water agencies, flood control districts,
counties, cities, federal, state, and local agencies, and other stakeholders groups
are working across jurisdictional boundaries to implement water resource
management projects with multiple benefits.
The following is the vision statement of the IRWMP: “The Integrated Regional
Water Management Plan will take a balanced and consensus-based approach that
will provide for the protection and sustainability of the Upper Santa Margarita
Watershed’s water resources, natural resources, and habitats.”
Development of the IRWMP required a cooperative effort on the part the District,
Riverside County Flood Control and Water Conservation District (RCFC), and the
County of Riverside, which have authority for planning and implementation of
water management strategies in the watershed. The District, RCFC, and the
County of Riverside have signed a Memorandum of Understanding (MOU) by
which the agencies cooperate and work collaboratively with other stakeholders in
the watershed. The MOU provided for a Stakeholder Advisory Committee
representing significant water and related organizations in the region to work
collaboratively to improve water supply reliability, protect and improve water
quality, ensure environmental sustainability, promote multiple benefits, and
promote integration and regional planning. As a result, the IRWMP includes a list
of priority-ranked projects to meet the goals and objectives of the IRWMP. Both
the IRWMP and the project listing are flexible and will be updated periodically.
Metropolitan Water District of Southern California (MWDSC)
MWDSC’s primary goal is to provide reliable water supplies to meet the water
needs of its service area at the lowest reasonable cost. The reliability of MWDSC’s
water supply has been stressed as existing imported water supplies from the
Colorado River and SWP face increasing challenges.
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MWDSC evaluated the dependability of these supplies and concluded that the
combination of imported water and expanding local resource programs would
ensure its service area’s demands would be met in the future. EMWD and WMWD
and their member agencies, including the District, expressly rely upon MWDSC’s
2015 UWMP in estimating future imported water availability to its service area.
In April 1998, MWDSC adopted the Water Surplus and Drought Management
Plan (WSDM Plan). The guiding principle of the WSDM Plan is to manage
MWDSC’s water resources and programs to maximize utilization of wet year
supplies and minimize adverse impacts of water shortages to retail customers.
The WSDM Plan also included the following supporting principles:


Encourage efficient water use and economical local resource programs;



Coordinate operations with member agencies to make as much surplus
water as possible available for use in dry years; and



Increase public awareness about water supply issues.

In February 2008, MWDSC adopted the WSAP. The WSAP was developed in
consideration of the principles and guidelines described in the WSDM Plan, with
the objective of creating an equitable needs-based water supply allocation. The
WSAP formula seeks to balance the impacts of a shortage at the retail level while
maintaining equity on the wholesale level for shortages of MWDSC supplies of up
to 50%. Despite these challenges, MWDSC continues to develop and encourage
projects and programs to ensure reliability now and into the future.
Integrated Water Resources Plan (IRP)
To address MWDSC’s reliability challenges, MWDSC and its member agencies
developed an IRP in 1996. The overall objective of the MWDSC IRP process is the
selection and implementation of a Preferred Resource Mix (or strategy) consisting
of complementary investments in local water resources, imported supplies, and
demand-side management that meet the region’s desired reliability goal in a costeffective and environmentally sound manner. The MWDSC IRP 2003 Update was
approved and released in July 2004, and includes various projects and programs
that contribute to the reliability of MWDSC’s imported water supplies. The MWDSC
IRP Update concluded that the resource targets from the 1996 IRP, factored in
with changed conditions, will continue to provide for 100% reliability through 2025.
MWDSC’s 2010 IRP Update stated that a key evolution from the July 2004 IRP
Update is the identification of uncertainties and contingency actions that MWDSC
can take in order to swiftly respond to uncertainties that exist with all water
resource programs that will extend planning actions into an operational approach.
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Throughout 2015, MWDSC engaged in a comprehensive process with its Board of
Directors and member agencies to review how conditions have changed since the
2010 IRP Update and to establish targets for achieving regional reliability, taking
into account known opportunities and risks. Areas reviewed in the 2015 IRP
Update include demographics, hydrologic scenarios, water supplies from existing
and new projects, water supply reliability analyses, and potential resource and
conservation targets (MWDSC 2015 UWMP, Page 2-4).
The 2015 IRP Update approach explicitly recognizes that there are remaining
policy discussions that will be essential to guiding the development and
maintenance of local supplies and conservation. Following adoption of the 2015
IRP Update and its targets for water supply reliability, MWDSC will begin a
process to address questions such as how to meet the targets for regional
reliability, what are local and what are regional responsibilities, how to finance
regional projects, etc. This discussion will involve extensive interaction with
MWDSC’s Board of Directors and member agencies, with input from the public
(MWDSC 2015 UWMP, Page 2-4).
The findings and conclusions of the 2015 IRP Update are:


Encourage efficient water use and economical local resource programs;



Coordinate operations with member agencies to make as much surplus
water as possible available for use in dry years;



Action is needed – without the investments in conservation, local
supplies, and the California WaterFix targeted in the 2015 IRP Update,
MWDSC’s service area would experience unacceptable levels of
shortage allocation frequency in the future;



Maintain Colorado River supplies – the plan to stabilize deliveries at
900,000 AF in a typical year;



Stabilize SWP supplies – a collaborative approach with state and federal
agencies to pursue better science for resolving questions about SWP
operations and advancing coequal goals of Delta restoration and
statewide water supply reliability in the near-term. Also work
collaboratively with state and federal agencies in the California WaterFix
and EcoRestore efforts;



Develop and protect local supplies and water conservation – the 2015
IRP Update embraces and advances the regional self-sufficiency ethics
by increasing the targets for additional local supplies and conservation;
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Maximize the effectiveness of storage and transfers – rebuilding
MWDSC’s supply of water reserves is imperative when the drought is
over. A comprehensive water transfer approach that takes advantage of
water when it is available will help to stabilize and build storage reserves,
increasing the ability for MWDSC to meet water demands in dry years;
and



Continue with the adaptive management approach – the IRP is updated
periodically to incorporate changed conditions, and an implementation
report is prepared annually to monitor the progress in resources
development. The 2015 IRP also includes Future Supply Actions that
would advance a new generation of local supplies through public
outreach; development of legislation and regulation; technical studies and
support; and land and resource acquisitions (MWDSC 2015 UWMP,
Page 2-4).

In addition to the IRP, MWDSC also provides financial and technical assistance for
implementing water conservation BMPs, as well as a significant investment in
regional and local water conservation programs, and distribution of funding for
conjunctive management programs in Southern California. MWDSC has made
investments in conservation, water recycling, storage, and supply that are all part
of MWDSC’s long-term water management strategy that is adaptive to current
reliability challenges.
State Water Project (SWP)
The reliability of the SWP impacts MWDSC’s member agencies’ abilities to plan
for future growth and supply. SWP supplies are estimated using the 2015 SWP
Delivery Capability Report, distributed by DWR in July 2015. The 2015 SWP
Delivery Capability Report presents current DWR estimates of the amount of water
deliveries for current (2015) conditions and conditions 20 years in the future.
These estimates incorporate restrictions on SWP and CVP operations, in
accordance with the biological opinions of the U.S. Fish and Wildlife Service and
National Marine Fisheries Service issued on December 15, 2008 and June 4,
2009, respectively. Under the 2015 SWP Delivery Capability Report with existing
conveyance and low outflow requirements scenario, the delivery estimates for the
SWP for 2020 conditions as a percentage of Table A amounts are 12%, equivalent
to 230 TAF, under a single-dry year (1977) condition and 51%, equivalent to 975
TAF, under a long-term average condition (MWDSC 2015 UWMP, Page 2-13).
The goal for the 2015 IRP Update for SWP supplies is to manage flow and export
regulations in the near-term and ultimately to achieve a long-term Bay-Delta
solution. This goal involves continued engagement in collaborative science-based
approaches to manage regulations in the near-term and continued participation in
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the long-term California WaterFix and the California EcoRestore efforts. This
approach targets an average of 980 TAF of SWP supplies in the near-term and 1.2
MAF of supplies on average starting in 2030, when the long-term Delta solution is
assumed to be in place. In dry and below-normal conditions, MWDSC has
increased the supplies received from the California Aqueduct by developing
flexible Central Valley/SWP storage and transfer programs (MWDSC 2015
UWMP, Page 2-13).
Colorado River Aqueduct (CRA)
MWDSC also depends on Colorado River water to meet its service area demands.
The CRA is owned and operated by MWDSC to transport water from the Colorado
River approximately 242 miles to its terminus at Lake Mathews in Riverside
County. CRA supplies include supplies that would result from existing and
committed programs and from implementation of the QSA and related
agreements. The QSA establishes the baseline water use for each of the
agreement parties and facilitates the transfer of water from agricultural agencies to
urban uses. Colorado River transactions are potentially available to supply
additional water up to the CRA capacity of 1.2 MAF on an as-needed basis
(MWDSC 2015 UWMP, Page 2-13).
Storage
A key component of MWDSC’s water supply capability is the amount of water in
MWDSC’s storage facilities. Over the past 2 decades, MWDSC has developed a
large regional storage portfolio that includes both dry year and emergency storage
capacity. Storage is a key component of water management. Storage enables the
capture of surplus amounts of water in normal and wet climates and hydrologic
conditions when it is plentiful for supply and environmental uses. Stored water can
then be used in dry years and in conditions where augmented water supplies are
needed to meet demands. MWDSC’s resource analysis model considers all the
capacities and constraints of its storage facilities and programs and simulates the
fill and withdrawal of these facilities through the 91 hydrologic conditions from
1922-2012 (MWDSC 2015 UWMP, Page 2-14).
Western Municipal Water District and Eastern Municipal Water District
As a water wholesaler, MWDSC supplies supplemental imported water to WMWD
and EMWD to meet the water needs of their service areas. MWDSC’s diverse
resources and aggressive conservation program protect the reliability of the
region’s water supply, as discussed above. MWDSC demonstrates that sufficient
supplies can be reasonably relied on to meet projected supplemental demands. As
a result, during a single-dry year or multiple-dry years, MWDSC will have the

Rancho California Water District
2015 Urban Water Management Plan
Page 162 of 202

resources to supply its member agencies with 100% of their imported water
demands.
Santa Margarita River Watershed Watermaster
The Watermaster works cooperatively with a steering committee comprised of
entities within the watershed and overlying the groundwater basin. This
collaborative approach contributes to and supports the management of reliable
water supplies in the watershed. The Watermaster prepares the “Santa Margarita
Watershed Annual Watermaster Report,” which provides annual reporting of water
conditions in the watershed, but does not manage the groundwater basins. Water
users in the Santa Margarita River Watershed are required to report the amount of
surface water and groundwater they use to the Watermaster. The Annual
Watermaster Report, prepared pursuant to the U.S. District Court Order, March
13, 1989, includes information on surface and subsurface water, imports and
exports, water rights, water production and use, threats to water supply, water
quality, review of agreements, and a Watermaster 5-year projection of activities.
The District works cooperatively with the Watermaster to manage the basin on a
watershed-wide basis through the Court jurisdiction, using the Annual
Watermaster Report, groundwater management agreement, and cooperative
water resource agreement, as well as the annual groundwater hydrogeologic
assessment – “Recommended Ground Water Production” – that continuously
guides the management of the Temecula Valley Groundwater Basin on a
sustainable safe yield basis.
The SGMA (Water Code §§ 10720 et seq.) went into effect on January 1, 2015.
SGMA established a new structure for managing California’s groundwater
resources at a local level.
For the Temecula Valley Groundwater Basin, the Watermaster will submit to DWR
a copy of a governing final judgment, or other judicial order or decree by April 1,
2016. Also, by April 1, 2016, and annually thereafter, the Watermaster will submit
to DWR a report containing the following, per CWC Section 10720.8 (f) (3):


Groundwater elevation data;



Annual aggregated data identifying groundwater extraction;



Surface water supply used;



Total water use; and



Change in groundwater storage.
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California Regional Water Quality Control Board – San Diego Region (9)
The SWRCB and the 9 Regional Water Quality Control Boards (Regional Boards)
are responsible for the protection and, where possible, the enhancement of the
quality of California's waters. The SWRCB sets statewide policy and, together with
the Regional Boards, implements state and federal laws and regulations. Each of
the 9 Regional Boards adopts a Water Quality Control Plan or Basin Plan, which
recognizes and reflects regional differences in existing water quality, the beneficial
uses of the region's ground and surface waters, and local water quality conditions
and problems.
In 1975, the San Diego Regional Water Quality Control Board (RWQCB) published
the original Comprehensive Water Quality Control Plan for the San Diego Basin
(Basin Plan). In 1994, the RWQCB updated and adopted the Basin Plan to
address issues that had evolved over time due to increasing populations and
changing water demands in the region, which supersedes the 1975 Basin Plan
and its amendments.
The Basin Plan is more than just a collection of water quality goals and policies,
descriptions of conditions, and discussions of solutions. It is also the basis for the
RWQCB's regulatory programs. The Basin Plan establishes water quality
standards for all the ground and surface waters of the region. The RWQCB also
regulates water discharges to minimize and control their effects on the quality of
the region's ground and surface water. Permits are issued under a number of
programs and authorities.
Water quality problems in the region are listed in the Basin Plan, along with the
causes, where they are known. For water bodies with quality below the levels
necessary to allow all the beneficial uses of the water to be met, plans for
improving water quality are included. Legal basis and authority for the RWQCB
reflects, incorporates, and implements applicable portions of a number of national
and statewide water quality plans and policies, including the CWC (Porter-Cologne
Water Quality Control Act) and the Clean Water Act.
Periodic review of the Basin Plan is required by state and federal law. CWC
section 13240 states that Basin Plans “shall be periodically reviewed and may be
revised.” Because federal law requires that water quality standards be reviewed
every 3 years, the periodic review of the Basin Plan is commonly referred to as the
“triennial review.” The triennial review is not itself a Basin Plan amendment and
does not itself result in changes to the Basin Plan. It is the process by which the
San Diego RWQCB identifies and prioritizes Basin Plan issues in need of further
review.
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For the 2014 Triennial Review, the San Diego RWQCB embarked on a Basin Plan
review process by which the San Diego RWQCB identified and prioritized
suggested Basin Plan revisions in need of further evaluation. The process
included a public solicitation and identification of potential revisions that may
require incorporation into the Basin Plan. With input from stakeholders and staff,
the San Diego RWQCB developed a "short list" of suggested revisions to be
investigated further. Following an opportunity for public review and a formal public
hearing, the San Diego RWQCB adopted a resolution containing the short list.
Once adopted, the list serves to guide work on the Basin Plan during the next 3
years.
The SDRWQCB board members adopted Resolution No. R9-2015-00443
approving the Basin Plan review and adopting a short list of suggested Basin Plan
revisions developed through the 2014 Basin Plan review and to work on over the
subsequent 3 years.
Watershed Management Initiative
The Watershed Management Initiative, included in the 1995 Strategic Plan of the
SWRCB and RWQCBs, addresses issues related to watershed management,
describes current regional efforts, and established an action plan to implement
watershed management plans statewide.
The San Diego RWQCB is fully committed to implementing the Watershed
Management Initiative in the San Diego Region. Watershed management
represents a departure from the traditional approach of protecting the quality and
beneficial uses of ground and surface waters. The Watershed Management
approach provides a framework to integrate RWQCB programs and activities and
allocate resources so as to more effectively and efficiently address water quality
and beneficial use issues. Many water quality and beneficial use problems are
best solved by considering entire watersheds, or portions of watersheds, rather
than considering only individual waters, discharges, discharge types, or political
jurisdictions. Involvement of all stakeholders, governmental agencies, and nongovernmental agencies must be actively sought to identify the highest priority
issues and achieve mutually beneficial solutions.
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Chapter 8. Water Shortage Contingency Planning
The District has developed a WSC Plan, attached as Appendix I, in accordance
with CWC section 10632, which states that water agencies must develop a
supply shortage contingency plan in the event of drought, water supply
reductions, failure of water distribution system, other emergencies, or in
response to regulatory statutes, rules, regulations, or policies by state and federal
agencies with jurisdiction over the District. The contingency plan must
demonstrate the ability of an agency to meet demands under a supply
shortage of up to 50%. Emphasis is placed on protection of public health,
sanitation, fire protection, and general public welfare.
The District has also developed the WSC Plan, in accordance with CWC section
10826, which requires “water shortage allocation policies” to be included in an
Agricultural Water Management Plan (AWMP). The District’s AWMP includes
reference to the District’s WSC Plan and associated agricultural water shortage
allocation policies.
The District currently receives approximately 65% of its total water supply
(treated and untreated) from the MWDSC. This imported water is delivered
through water connections of the EMWD and WMWD. Both EMWD and
WMWD are member agencies of MWDSC; therefore, the District is subject to
MWDSC’s plans and policies during a water shortage.
To deal with periods of water surplus and drought, MWDSC developed its
WSDM Plan. MWDSC strategically manages water in times of surplus to
ensure there is an adequate supply during a shortage. The WSDM Plan
defines surplus and shortage conditions as follows:
Surplus: Supplies are sufficient to allow MWDSC to meet full service
demands, make deliveries to all interruptible programs, and deliver
water to regional and local facilities for storage.5
Shortage: Supplies are sufficient to allow MWDSC to meet full
service demands and make partial or full deliveries to interruptible
programs, sometimes using stored water and voluntary water transfers.
Severe Shortage: Supplies are insufficient to meet full service demands
and MWDSC is required to make withdrawals from storage, call on its
water transfers, and possibly call for extraordinary drought conservation.
5

Since adopting its WSDM Plan, MWD has phased out the interruptible Interim Agricultural Water
Program and has discontinued its interruptible water replenishment rate class; however, the
language of the WSDM Plan still refers to “interruptible programs.”
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Extreme Shortage: Supplies are insufficient to meet full service
demands and MWDSC is required to allocate its available imported
supplies to its member agencies.
The following actions represent MWDSC’s plan for dealing with supply
shortages in the general order they would be implemented:
1. Draw on stored water in Diamond Valley Lake.
2. Draw on out-of-region groundwater storage.
3. Reduce/suspend discounted long-term groundwater and surface
storage replenishment deliveries.
4. Draw on contractual groundwater storage programs within the
region.
5. Draw on SWP terminus reservoir storage.
6. Call for extraordinary drought conservation and public education.
7. Call on water transfer options contracts and purchase transfers on
the spot market.
8. Allocate MWDSC’s firm imported supplies to its member agencies.
On April 1, 2015, Governor Edmund G. Brown Jr. issued an Executive Order
addressing California’s drought emergency. For the first time in state history,
the governor has directed the SWRCB to implement mandatory water
reductions in cities and towns across California to reduce water usage.
Accordingly, the District moved to Stage 4a of the District’s WSC Plan,
effective June 1, 2015, which reduces customer’s water budgets and
imposes mandatory restrictions for customers.
The potable water use regulated and/or prohibited under the District’s WSC
Plan is considered to be non-essential use. Continued use of such water during
times of water shortage or other emergency supply conditions are deemed to
constitute a waste of water and will be subject to appropriate penalties and
fines, as described in this chapter.
8.1

Stages of Action

Pursuant to state law, the June 2015 revision of the WSC Plan included specific
stages of action to be undertaken in response to water supply shortages, including
adjustments in customers’ assigned water budgets during specified stages. A
declaration of a water shortage condition shall become effective immediately,
and shall be made by public announcement and published in a newspaper of
general circulation.
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While Stage 1 measures remain in effect at all times, there are 3 basic
conditions that can trigger the declaration of further water shortage stages of
the WSC Plan. At the time a water shortage condition is identified, the District’s
General Manager shall recommend the appropriate shortage stage and
corresponding water budget decrease based on an analysis of current and
available water supplies and anticipated demands. Except as provided below, the
District’s Board of Directors shall consider and adopt a resolution declaring the
appropriate shortage stage and measures to be implemented thereto.
Condition No. 1: Long- and Short-Term Water Supply Deficiencies
The District’s General Manager shall request the Board of Directors to
authorize and implement provisions of the WSC Plan when the demand for
District water is anticipated to be in excess of District’s available water supply.
The request shall be made at a regular or special meeting of the Board of
Directors where findings will dictate the necessity, if any, to implement the
measures of the WSC Plan. The Board of Directors will have the authority to
adopt a resolution to initiate or terminate the appropriate shortage stage and
any of the measures described in the WSC Plan.
Condition No. 2: Immediate Emergency Water Shortage Response
An immediate emergency water shortage is defined as an unexpected or
catastrophic event including, but not limited to, a regional power outage,
earthquake or other disaster, or major other event that prevents or interrupts
adequate water to be delivered to customers. By adopting this WSC Plan, the
Board of Directors authorizes the General Manager to declare the extent of
the immediate water shortage emergency and to indicate which measures of
the WSC Plan are needed.
Condition No. 3: Emergency Declaration of State or Federal Agency
Upon the declaration of a water shortage emergency by resolution or other
appropriate authoritative process of a state or federal agency with jurisdiction
over the District, the District shall respond to the requirements set forth in the
governing statutes, rules, regulations, or documents.
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The District continuously monitors water demands and supplies, and
determines when conditions warrant initiation or termination of each shortage
stage and water conservation measure.
Stage 1 – Water Supply Watch Criteria
The term ‘Water Supply Watch’ acknowledges that while near-term regional supply
and storage conditions may from time to time improve due to wet weather, there
are continued long-term challenges that warrant continued wise and efficient use
of water. These include ongoing regulatory restrictions on pumping from the BayDelta region for the SWP, which makes up a significant portion of the District’s
imported water supply. In addition, our Mediterranean climate and average annual
rainfall of 14 inches in our service area make ongoing efficient water use
imperative.
The District and other retail water agencies in California have been mandated by
the state to work with customers to achieve a 20% reduction in per capita water
use by the year 2020. Under Stage 1 conditions, customers are requested to
continue to use water efficiently, maximize recycled water use, practice sensible
voluntary water conservation, and take advantage of the District’s indoor and
outdoor water conservation incentive programs to eliminate water waste. It should
also be noted that water waste is in violation of California Law and the District’s
Water Conservation Policy at any Stage.
Stage 2 – Water Supply Alert Criteria
There is a probability that the District may not be able to meet all of the water
demands of its customers, with an anticipated supply reduction of 20%. This may
correlate to MWDSC’s WSDM Plan stage of “Shortage” and the MWDSC WSAP’s
Regional Shortage Levels 1 through 2, may mean local groundwater levels are
lower than normal, or the District is mandated by a state or federal regulatory
agency with jurisdiction over the District to reduce water use. Imported water
supply shortages for the District are expected. Additional voluntary water use
reduction measures will be called upon during this stage. Some nonessential
outdoor water use restrictions in the residential, commercial, and agricultural
sectors may be implemented.
Stage 3 – Water Supply Warning Criteria
Water supply shortages (local or imported) for the District are expected to continue
and possibly worsen, with an anticipated supply reduction of 30%, or the District is
mandated by a state or federal regulatory agency with jurisdiction over the District
to reduce water use. This may correlate to MWDSC’s WSDM Plan stage of
“Severe Shortage” and the MWDSC WSAP’s Regional Shortage Levels 3 through
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4. Some restrictions on certain non-essential outdoor residential, commercial,
agricultural, and landscape water use will be implemented. The District will work to
achieve an appropriate balance of water budget decreases to domestic and
landscape customers as water shortages increase. Allocation surcharges,
monetary assessments, and/or fines for non-compliance of such restrictions will
be imposed.
Stage 4 – Extreme Water Supply Warning Criteria
Water supply shortages (local or imported) are expected to worsen, with an
anticipated supply reduction of 40%, or the District is mandated by a state or
federal regulatory agency with jurisdiction over the District to reduce water use.
This may correlate to MWDSC’s WSDM Plan stage of “Extreme Shortage” and the
MWDSC WSAP’s Regional Shortage Levels 5 through 6. If Stage 4 is the result of
an extended drought and has been triggered by Condition No. 1 of Section 2 of the
WSC Plan, the District will explore increased incentives for implementation of
demand management measures that will have immediate and substantial impacts
on water demands. More severe restrictions on non-essential outdoor water use
will be implemented. The District will work to achieve an appropriate balance of
water budget decreases to all customer classes including domestic, landscape,
CII, and agricultural customers as water shortages increase. Significant
allocation surcharges, monetary assessments and/or fines for non-compliance of
such restrictions will be imposed.
Stage 5 – Water Supply Emergency Criteria
Water supply shortages (local or imported) are expected to worsen, with an
anticipated supply reduction of 50%, or the District is mandated by a state or
federal regulatory agency with jurisdiction over the District to reduce water use.
This may correlate to MWDSC’s WSDM Plan stage of “Extreme Shortage” and the
MWDSC WSAP’s Regional Shortage Levels 7 through 10, or may be as a result of
an emergency situation resulting in the inability of the District’s water distribution
system to deliver all of the District’s supply. Restrictions on all non-essential
outdoor and indoor water use will also be implemented. The District will work to
achieve an appropriate balance of water budget decreases to all customer
classes as water shortages increase. Allocation surcharges, monetary
assessments, and/or fines for non-compliance of such restrictions will be
imposed.
Table 8-1 summarizes the stages of the District’s WSC Plan.
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Table 8‐1 ‐ Stages of Water Shortage Contingency Plan

8.2

Stage

Percent Supply Reduction
(%)

Water Supply Condition

1

10

Water Supply Watch

2

20

Water Supply Alert

3a, 3b and 3c

30

Water Supply Warning

4a, 4b and 4c

40

Extreme Water Supply Warning

5a, 5b, and 5c

50

Water Supply Emergency

Prohibition of End Uses

The District’s WSC Plan contains specific prohibitions of end uses during each
shortage stage for its landscape, CII, domestic (household/residential),
agricultural, and other mixed use (residential/commercial) customers, including
specific restrictions on water features and swimming pools. Recycled water
customers that use recycled water for outdoor irrigation are subject to the terms
and conditions of their Recycled Water User Agreement and the District’s On-Site
Recycled Water Irrigation Systems Manual.
For single-family, multi-family, and landscape customers, the District has
developed water usage budgets consisting of the following tiers:


Tier 1 – Base or Indoor Tier



Tier 2 – Outdoor Efficient Tier



Tier 3 – Outdoor Inefficient Tier



Tier 4 – Wasteful Tier

For agricultural and CII customers, the District has developed water usage
budgets consisting of the following tiers:


Tier 1 – Base or Efficient Tier



Tier 2 – Inefficient Tier

Table 8-2 presents a summary of the shortage stages and the associated
water budget reductions that will be imposed, as discussed further in Section
8.4, consumption reduction methods.
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Table 8‐2 ‐ Summary of Water Shortage Stages and Water Budget Reductions
Water Shortage Stage

Single‐Family,
Multi‐Family, and
Landscape

Agricultural, Commercial,
Industrial, and
Institutional

Stage 1: Water Supply Watch

None

None

Stage 2: Water Supply Alert

None

None

Stage 3a: Water Supply Warning –
Mandatory Water Waste Reduction

None

None

Stage 3b: Water Supply Warning –
Mandatory Water Waste Reduction

Tier 3 ‐ 50%

None

Stage 3c: Water Supply Warning –
Mandatory Water Waste Reduction

Tier 3 ‐ 100%

None

Stage 4a: Extreme Water Supply Warning –
Mandatory Outdoor Water Reduction

Tier 2 ‐ 10‐49%

Tier 1 ‐ 10%

Stage 4b: Extreme Water Supply Warning –
Mandatory Outdoor Water Reduction

Tier 2 ‐ 50‐99%

Tier 1 ‐ 20%

Stage 4c: Extreme Water Supply Warning –
Mandatory Outdoor Water Reduction

Tier 2 ‐ 100%

Tier 1 ‐ 45%

Stage 5a: Water Supply Emergency –
Mandatory Outdoor and Indoor Water Reduction

Tier 1 ‐ 10%

Tier 1 ‐ 55%

Stage 5b: Water Supply Emergency –
Mandatory Outdoor and Indoor Water Reduction

Tier 1 ‐ 30%

Tier 1 ‐ 60%

Stage 5c: Water Supply Emergency –
Mandatory Outdoor and Indoor Water Reduction

Tier 1 ‐ 50%

Tier 1 ‐ 70%

In addition to water budget reductions, specific prohibitions of end uses are
included in each shortage stage of the District’s WSC Plan, as summarized in this
section.
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Stage 1 – Water Supply Watch
Under Stage 1 conditions, customers are requested to continue to use water
efficiently, maximize recycled water use, practice sensible voluntary water
conservation, and take advantage of the District’s indoor and outdoor water
conservation incentive programs to eliminate water waste. Water waste violates
California Law and the District’s Water Conservation Policy at this and any other
shortage stage.
In order to comply with requirements of state legislation and Water Conservation
BMPs, it shall be a violation of the District’s Water Conservation Policy at any time
to make, cause, or permit the use of water for residential, commercial, industrial,
agricultural, institutional/governmental, or any other purpose in a manner
constituting water waste.
All customers shall abide by the following water conservation requirements at all
times in all water shortage stages:
1. Refrain from hosing down driveways and other hard surfaces, except
for health or sanitary reasons.
2. Repair faucets, toilets, pipes, and other potential sources of water leaks.
3. Irrigate landscape only between 6 p.m. and 9 a.m. Customers with
weather- based irrigation controllers are exempt from this requirement.
This provision does not apply when:
a. Manually watering during the establishment period of a new
landscape.
b. Supervised spot watering is done to address landscape issues.
c. Temperatures are predicted to fall below freezing.
d. Testing/repairing an irrigation system.
e. Using drip and point-to-point irrigation systems.
f. A longer watering window is needed due to system constraints.
4. Adjust and operate all landscape irrigation systems in a manner that will
maximize irrigation efficiency and avoid over-watering or watering of
hardscape and resulting runoff.
5. Prevent excessively irrigating any lawn or landscape area that would cause
the sheeting of water to flow; eliminate water runoff from lawns or
landscape areas into any gutters, streets, or alleys.
6. Do not use decorative fountains unless they are equipped with a recirculating system.
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7. When installing plumbing fixtures, use low-flow devices, except for those
that require high-flow fixtures for health and/or sanitary reasons. Where
possible, install pool and spa covers to minimize water loss due to
evaporation during non-operating days.
8. Do not allow water to run while washing vehicles (including autos, trucks,
trailers, motor homes, boats, or other types). Use a hose with an
automatic shutoff valve to avoid runoff into gutters, streets or alleys. Use
a hose equipped with an automatic shutoff valve or other device that
causes it to cease dispensing water immediately when not in use.
9. When installing new landscaping, refer to the Water Use Classification of
Landscape Species (WUCOLS). Plant low-water California Friendly®
Landscapes. Non-functional turf areas are not recommended. Turf-lined
channels are only permitted when justified by environmental regulations.
10. Refrain from watering during rain or high winds by turning off irrigation
timers.
All District customers in violation of these water conservation requirements,
consistent with Section 2 General Provisions of the District’s Water Conservation
Policy, or with excessive runoff that would cause water to flow from property into
any gutters, streets, or alleys are subject to fines, as specified in the WSC Plan.
Stage 2 – Water Supply Alert
Under Stage 2 conditions, all Stage 1 water conservation requirements remain
in effect for all customers. There are also additional voluntary water use
reduction measures for all customers, and there are no allocation surcharges of
mandatory restrictions imposed. The following additional voluntary water use
reduction measures are requested of all customers:
1. Eliminate sprinkler overspray from driveways and sidewalks. Divide
irrigation runtimes into multiple cycles to eliminate runoff water that leaves
the landscaped area.
2. Install a self-adjusting “Smart” irrigation controller, and ensure the controller
has a manual mode that will allow compliance with higher stages of the
WSC Plan.
3. Tune-up your irrigation system by checking for and repairing leaks and
damaged sprinklers.
4. Use a broom instead of a hose to clean driveways, sidewalks, and other
hardscape surfaces, except for California Department of Health Services
prescribed health or sanitary reasons.
5. Install pool and spa covers to minimize evaporative water loss.
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6. CII and landscape customers including, but not limited to, parks, school
grounds, highway medians, commercial landscaping, and golf courses are
restricted to irrigation applications between 6 p.m. and 9 a.m. These
irrigators are advised to adjust automatic irrigation timers according to
changing weather patterns and landscape requirements.
a. Customers irrigating with recycled water will be exempt from
watering restrictions imposed, provided signage on the site conforms
to recycled water use requirements and is clearly visible.
b. Customers that can demonstrate the use of an active “Smart”
irrigation controller that is currently on the Irrigation Association’s
Smart Water Application Technology approved irrigation controller
list will be exempt from the watering restrictions imposed in
Stages 2 through 4.
7. Wash only full loads of laundry and/or dishes.
8. Shorten showers and turn off faucets while brushing teeth or shaving.
The District recognizes the importance of agriculture to the local economy and
strives to help sustain the economic viability of the agricultural industry within its
service area through implementation of a variety of water use efficiency measures.
The District recognizes agricultural properties as commercial enterprises;
therefore, this WSC Plan regards agricultural water users similarly to commercial
water users. For farms/agricultural users with homes on the property, the WSC
Plan regards these agricultural accounts as commercial water users with some
residential/domestic use. The following voluntary water use reduction measures
are requested of all agricultural customers:
9. When possible, irrigate crops during the cooler nighttime hours to minimize
evaporative water loss.
10. Tune-up agricultural irrigation systems by checking for and repairing leaks
and damaged sprinklers/drippers.
11. Eliminate sprinkler overspray from driveways, access roads, etc.
12. Install a soil moisture monitoring device such as a tensiometer or a
capacitance probe. Use these devices to decide how often to irrigate.
13. Use weather data and/or an irrigation scheduling calculator to determine
irrigation runtimes. This information can be found on various websites.
To assist customers in complying with the voluntary water use reduction
measures, enhanced outreach and customer support and communication
programs will be implemented.

Rancho California Water District
2015 Urban Water Management Plan
Page 175 of 202

No allocation surcharges, monetary assessments, or mandatory restrictions will
be imposed during Stage 2. All District customers in violation of the Stage 1 water
conservation requirements, consistent with Section 2 General Provisions of the
District’s Water Conservation Policy, or with excessive runoff that would cause
water to flow from property into any gutters, streets, or alleys are subject to fines,
as specified in the WSC Plan.
Stage 3 – Water Supply Warning
Under Stage 3 conditions, all Stage 1 water conservation requirements and
Stage 2 water use reduction measures remain in effect for all customers,
including Stage 2 indoor voluntary water use reduction measures. Rolling water
budgets are suspended. Mandatory outdoor water use reduction measures are
introduced for all customers, with variances for certain specific activities
suspended. Fines for non-compliance are imposed.
Stage 3 includes the following mandatory outdoor
measures for all customers:

water

use reduction

1. Irrigate lawns and landscape only between 6:00 p.m. and 9:00 a.m.
Customers with weather-based irrigation controllers are exempt from this
restriction.
2. No application of potable water to outdoor landscapes (turf and ornamental
landscapes) during a rainfall event and up to 48 hours after measurable
rainfall. Measureable rainfall for the region is defined as greater than or
equal to 0.5 inches.
3. Do not allow irrigation water to leave the landscaped area.
4. If new landscaping is installed, landscaping meeting the specifications of
California Friendly® landscaping, as defined by the MWDSC Be Water
Wise Program, is recommended and must comply with the local Water
Efficient Landscape Design Standards Ordinance.
5. Use a broom instead of a hose to clean driveways, sidewalks, and
other hardscape surfaces, except for California Department of Health
Services prescribed health or sanitary reasons.
6. Eliminate sprinkler overspray from driveways and sidewalks. Divide
irrigation runtimes into multiple cycles to eliminate runoff water that
leaves the landscaped area.
7. Tune-up irrigation system by checking for and repairing leaks and
damaged sprinklers.
8. Do not allow hoses to run while washing motor vehicles (including
autos, trucks, trailers, motor homes, boats, or other types). Use a hose
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equipped with an automatic shutoff valve or other device that causes it
to cease dispensing water immediately when not in use.
It is recommended that all customers install self-adjusting “Smart” irrigation
controllers and ensure the controller has a manual mode to allow compliance with
higher shortage stages.
Stage 3 also includes the following mandatory water use reduction measures for
all CII customers:
9. CII and landscape customers are advised to adjust automatic irrigation
timers according to changing weather patterns and landscape requirements.
a. Customers irrigating with recycled water will be exempt from
watering restrictions imposed, provided signage on the site conforms
to recycled water use requirements and is clearly visible.
b. Customers that can demonstrate the use of an active “Smart”
irrigation controller that is currently on the Irrigation Association’s
Smart Water Application Technology approved irrigation controller
list will be exempt from the watering restrictions imposed in
Stages 2 through 4.
c. Exceptions may be granted, as necessary, to provide for the health
and welfare of the community, pursuant to state and federal
regulations, e.g., dust control.
10. Commercial car wash operators will work to ensure most of the water
used is captured and reaches the municipal wastewater system so that it
can be recycled for reuse in community landscapes. Car wash operators
shall work with the District to distribute discount coupons or other incentives
to discourage the washing of vehicles in private driveways.
11. No CII customers shall allow the use of its premises for charity or
fundraising car washes.
12. Drinking water shall not be served other than upon request in eating
or drinking establishments including, but not limited to, restaurants, hotels,
cafes, cafeterias, bars, or other public places where food and drink are
served and/or purchased.
13. Operators of hotels and motels shall provide guests with the option of
choosing not to have towels and linens laundered daily. The hotel or motel
shall prominently display notice of this option in each bathroom using clear
and easily understood language.
Stage 3 also includes the following mandatory water use reduction measures for
all agricultural customers:
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14. When possible, irrigate crops during the cooler nighttime hours to minimize
evaporative water loss.
15. Tune-up agricultural irrigation systems by checking for and repairing leaks
and damaged sprinklers/drippers.
16. If a new crop, in addition to that already planted, is installed, it must be
done in accordance with industry-accepted irrigation BMPs (i.e., the
system must contain pressure compensation and regulation devices) to
guarantee excellent distribution uniformity.
17. Do not allow irrigation water to leave the planted crop area.
The following voluntary water use reduction measures remain in effect for all
agricultural customers for irrigation efficiency in Stage 3:
1. Install a soil moisture monitoring device such as a tensiometer or a
capacitance probe. Use these devices to decide how often to irrigate.
2. Use weather data and/or an irrigation scheduling calculator to
determine irrigation runtimes. This information can be found on various
websites.
Fines for non-compliance will be imposed for flagrant or repeat violations, in
addition to allocation surcharges or other monetary assessments for excessive
use. All District customers in violation of the Stage 1 water conservation
requirements, consistent with Section 2 General Provisions of the District’s Water
Conservation Policy, or with excessive runoff that would cause water to flow from
property into any gutters, streets, or alleys are subject to fines, as specified in the
WSC Plan.
Stage 4 – Extreme Water Supply Warning
Under Stage 4 conditions, all Stage 1 water conservation requirements, and all
Stage 2 and Stage 3 water use reduction measures remain in effect for all
customers, including Stage 2 indoor and Stage 3 agricultural voluntary water
use reduction measures. Rolling water budgets are suspended. Variances are
provided for health and safety only. Fines for non-compliance are imposed, in
addition to allocation surcharges or other monetary assessments for excessive
use.
Stage 4 includes the following mandatory water use reduction measures for all
customers:
1. Washing of personal vehicles at home (including autos, trucks, trailers,
motor homes, boats, or other types) is prohibited.
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2. No water for decorative fountains may be used, even if it has a
recirculating system.
3. The District recommends the installation of pool and spa covers to
minimize evaporative water loss.
4. Upon the declaration of a water shortage emergency, no new water
meters are allowed, except for health and safety, unless water demand is
offset to a net zero increase. Achieving net zero water increase is when
potable water use of proposed development is no greater than current
demand within the District’s service area prior to installation.
It is recommended that all customers install self-adjusting “Smart” irrigation
controllers and ensure the controller has a manual mode to allow compliance with
higher shortage stages.
Stage 4 also includes the following mandatory water use reduction measures for
all CII and agricultural customers:
5. No new hydrant construction or temporary construction meter permits will
be issued by the District.
Fines for non-compliance will be imposed for flagrant or repeat violations, in
addition to allocation surcharges or other monetary assessments for excessive
use. All District customers in violation of the Stage 1 water conservation
requirements, consistent with Section 2 General Provisions of the District’s Water
Conservation Policy, or with excessive runoff that would cause water to flow from
property into any gutters, streets, or alleys are subject to fines, as specified in the
WSC Plan.
Stage 5 – Water Supply Emergency
Under Stage 5 conditions, all Stage 1 water conservation requirements, and all
Stage 2, Stage 3, and Stage 4 water use reduction measures remain in effect
for all customers, including Stage 3 agricultural voluntary water use reduction
measures. Rolling water budgets are suspended. Variances are provided for
health and safety only. The District recommends the installation of pool and spa
covers to minimize evaporative water loss. In addition, there are no new water
meters allowed, except for health and safety. Fines for non-compliance are
imposed.
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Stage 5 includes the following mandatory water use reduction measures for all
customers:
1. No irrigation of lawns, landscapes, and/or ornamental gardens.
Vegetable gardens under 5,000 square feet in area grown for personal
consumption are exempt.
2. Recycled water customers must also comply with these reduction
measures.
3. Water for refilling recreational swimming pools and spas is prohibited.
4. No replacement water may be provided for ponds or lakes. Aeration
equipment should be managed in such a way as to eliminate evaporative
loss of water.
5. Turn off all decorative fountains, even if it has a recycling (recirculating)
system, and consider using any remaining water to irrigate landscape.
Make sure to empty completely so standing water does not attract
insects.
6. Limit use of misting devices.
7. Wash only full loads of laundry and/or dishes.
8. Fix leaky faucets, toilets, showerheads, pipes, and other water plumbing
immediately.
9. Shorten showers and turn off faucets while brushing teeth or shaving.
Stage 5 also includes the following mandatory water use reduction measures for
all CII customers:
10. No water for commercial car washes.
11. All hydrant construction and temporary construction meter permits will be
rescinded by the District.
12. No planting of new landscaping (seed, sod, or other plant materials).
Stage 5 also includes the following mandatory water use reduction measures for
all agricultural customers:
13. All hydrant construction and temporary construction meter permits will
be rescinded by the District.
14. No planting of crop acreage in addition to existing acreage.
Fines for non-compliance will be imposed for flagrant or repeat violations, in
addition to allocation surcharges or other monetary assessments for excessive
use. All District customers in violation of the Stage 1 water conservation
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requirements, consistent with Section 2 General Provisions of the District’s Water
Conservation Policy, or with excessive runoff that would cause water to flow from
property into any gutters, streets, or alleys are subject to fines, as specified in the
WSC Plan.
Table 8-3 summarizes the restrictions and prohibitions of end uses for all
stages of the District’s WSC Plan.
Table 8‐3 ‐ Restrictions and Prohibitions on End Uses
Additional Explanation
or Reference

Penalty,
Charge, or
Other
Enforcement?

Stage

Restrictions and Prohibitions
on End Uses

1

Other ‐ Prohibit use of potable
water for washing hard
surfaces

Yes

1

Other ‐ Customers must repair
leaks, breaks, and malfunctions
in a timely manner

Yes

1

Landscape ‐ Limit landscape
irrigation to specific times

Yes

1

Landscape ‐ Restrict or prohibit
runoff from landscape
irrigation

Yes

1

Water Features ‐ Restrict water
use for decorative water
features, such as fountains

1

Other ‐ Require automatic shut
off hoses

3a, 3b, and 3c

Landscape ‐ Other landscape
restriction or prohibition

3a, 3b, and 3c

CII ‐ Restaurants may only
serve water upon request

Yes

3a, 3b, and 3c

CII ‐ Lodging establishment
must offer opt‐out of linen
service

Yes

Require recirculating system

Yes

Yes
No outdoor irrigation during or 48
hours after a rainfall event (0.5
inches)

Yes
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Table 8‐3 ‐ Restrictions and Prohibitions on End Uses
Stage

Restrictions and Prohibitions
on End Uses

Additional Explanation
or Reference

Penalty,
Charge, or
Other
Enforcement?

4a, 4b, and 4c

Other

Prohibit vehicle washing at home

Yes

4a, 4b, and 4c

Water Features ‐ Restrict water
use for decorative water
features, such as fountains

No water for decorative fountains
allowed, even if it has a re‐
circulating system

Yes

4a, 4b, and 4c

Other ‐ Prohibit use of potable
water for construction and dust
control

No new POTABLE hydrant
construction or temporary
construction meter permits issued.

Yes

5a, 5b, and 5c

Landscape ‐ Prohibit all
landscape irrigation

5a, 5b, and 5c

Other water feature or
swimming pool restriction

Water for refilling pools, spas,
ponds, and lakes is prohibited

Yes

5a, 5b, and 5c

Other

No water for commercial car washes

Yes

8.3

Yes

Penalties, Charges, Other Enforcement of Prohibitions

Measures called for in the stages of the District’s WSC Plan will be primarily
enforced through fines, allocation surcharges, and monetary assessments. In
extreme cases, certain types of outdoor water service may be discontinued until
the emergency situation is over.
Enforcement
Water users who violate of any of the general provisions or additional measures
required as part of the applicable WSC Plan stage are subject to the
enforcement outlined in the District’s WSC Plan. Violations that are related to the
malfunction of water conveying hardware or devices are subject to the following
enforcement:
1. For a first violation, the District shall issue a written notice of fact of such
violation to the customer. The customer shall then be allowed a period of 10
days following issuance of the written notice to correct the violation
described therein before a second violation notice will be issued.
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2. For a second violation, the District shall issue a written notice of fact of such
violation to the customer. The customer shall then be allowed a period of 10
days following issuance of the written notice to correct the violation
described therein before a third violation notice will be issued.
3. For a third violation, the District shall issue a written notice of fact of such
violation to the customer when a second violation has not been corrected
within a period of 10 days following issuance of the second violation notice.
A fine in the amount of $50.00 shall be added to the customer’s water bill
upon issuance of a third violation. The customer shall be allowed a period
of 5 days following issuance of the written notice to correct the third
violation before a fourth violation notice will be issued.
4. For a fourth violation, the District shall issue a written notice of fact of such
violation to the customer when a third violation has not been corrected
within a period of 5 days following issuance of the third violation notice. A
fine in the amount of $100.00 shall be added to the customer’s water bill
upon issuance of a fourth violation. The customer shall be allowed 5 days
following issuance of the written notice to correct the fourth violation before
a fifth violation notice will be issued.
5. For a fifth violation, the District shall issue a written notice of fact of such
violation to the customer when a fourth violation has not been corrected
within a period of 5 days following issuance of the fourth violation notice. A
fine in the amount of $200.00 shall be added to the customer’s water bill
upon issuance of a fourth violation. The customer shall be allowed 5 days
following issuance of the written notice to correct the fifth violation before a
sixth violation notice will be issued.
6. For a sixth violation, the District shall issue a written notice of fact of such
violation to the customer when the fifth violation has not been corrected
within a period of 5 days following issuance of the fifth violation notice. A
fine of $500.00 per day shall be added to the customer’s water bill following
the issuance of the sixth violation notice until the violation is corrected.
Violations that are not related to the malfunction of water conveying hardware or
devices, but are related to actions taken by a water user including, but not limited
to, hosing down driveways, are subject to the same enforcement procedures
outlined above, with the exception that the expected timeframe for correction of
the violation is immediate.
Customers shall pay all water bills and fines, in accordance with the due dates
stated on their bills. An appeals process is offered to customers that disagree
with the fines assessed. If the appeal is upheld in favor of the customer,
appropriate monies will be refunded. Details of the appeals process are included
in the District’s WSC Plan.
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Allocation Surcharges and Monetary Assessments
Surcharges may be imposed if customers exceed their water budgets during times
of water shortage (local or import) or when MWDSC implements its WSAP. Such
excessive water use is a violation of the water shortage stages of the WSC Plan
and is subject to an allocation surcharge. Any allocation surcharge will represent
the MWDSC allocation surcharge imposed on the District for exceeding its
allocations. The total MWDSC allocation surcharge would be allocated to
customers who exceed their efficient water budget.
1. Single-Family, Multi-Family, and Landscape Customers - For Stages 3, 4,
and 5 of the District’s WSC Plan, these customers may have their water
budgets reduced to coincide with available local and imported supply. For
example, if MWDSC implements a reduction of any level, the District will
determine the appropriate water budget reduction to be imposed, if any,
based on the water shortage stage declared. Based on the rate structure
for these customers, they may therefore be charged Tier 2 or Tier 3 rates
sooner than before. If these customers exceed their water budgets and
begin paying Tier 2 or Tier 3 rates, they may also have to pay allocation
surcharges. Any allocation surcharge will represent the MWDSC
allocation surcharge imposed on the District (the total MWDSC allocation
surcharge would be allocated to customers based on a pro-rata share). All
allocation surcharge collected will be used for additional administration of
the WSC Plan, to pay MWDSC for allocation surcharges assessed to the
District, to implement additional demand management measures during an
extended water shortage, as well as to replenish the Drought Cash Reserve
for the District.
2. CII and Agricultural Customers - For Stages 4 and 5 of the WSC Plan, these
customers may have their water budgets reduced to coincide with available
local and imported supply. For example, if MWDSC implements a reduction
of any level, the District will determine the appropriate water budget
reduction to be imposed, if any, based on the water shortage stage
declared. Based on the rate structure for these customers, they may
therefore be charged Tier 2 rates sooner than before. If these customers
exceed their water budgets and begin paying Tier 2 rates, they may also
have to pay allocation surcharges. Any allocation surcharge will represent
MWDSC allocation surcharges imposed on the District (the total MWDSC
allocation surcharge would be allocated to customers based on a pro-rata
share). All allocation surcharges collected will be used for additional
administration of the WSC Plan, to pay MWDSC for allocation surcharges
assessed to the District, to implement additional demand management
measures during an extended water shortage as well as to replenish the
Drought Cash Reserve for the District.
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In addition to allocation surcharges, monetary assessments may be imposed if
customers exceed their water budgets during times of water shortage (local or
imported).
8.4

Consumption Reduction Methods

Consumption reduction methods are actions that are taken by the water agency to
reduce water demand within the service area, whereas the prohibitions, addressed
in Section 8.2, limit specific uses of water. The following is a summary of the
District’s consumption reduction methods:
1. Expand Public Information Campaign – during any stage of the District’s
WSC Plan, the District may elect to include additional bill inserts, contact
local newspapers, and/or update the District’s website to further inform the
public of current drought and weather conditions, as well as the anticipated
reductions in customer’s water budgets associated with each shortage
stage.
2. Improve Customer Billing – during any stage of the District’s WSC Plan, the
District has developed “MyWaterTracker,” which is an easy-to-use, digital
platform that enables customers to see and track their water use on a dayto-day basis. The platform also features a comparison of each customer’s
current water use to their individual household water budget. On March 22,
2016 the Executive Office of the President of the United States released the
Commitments to Action on Building a Sustainable Water Future, which
stated that “In July 2015, Rancho California Water District (Rancho)
launched MyWaterTracker . . . To date, Rancho reports that use of the tool
has resulted in District-wide water savings of 30% over 2013, or enough to
serve approximately 20,000 households. Today, Rancho is announcing that
it will launch a mobile-app version of this tool in summer 2016, which will
include additional hourly water-use data and leak alerts and is expected to
reach over 33,000 residential and agricultural customers.” (Commitments to
Action on Building a Sustainable Water Future, Pages 34-35).
3. Offer Water Use Surveys – during any stage of the District’s WSC Plan,
single-family, multi-family, landscape, and CII customers can request a free
landscape audit from the District on the District’s website at
http://www.ranchowater.com/index.aspx?nid=292.
4. Provide Rebates or Giveaways of Plumbing Fixtures and Devices – during
any Stage of the District’s WSC Plan, the District provides a hot water
recirculating pump voucher program for customers who have entered Tier 4
of their water budget for at least 1 billing cycle, in addition to Urinal Flush
Valve Upgrades (in conjunction with WMWD). In addition, residential
rebates administered by MWDSC include premium high-efficiency toilets
(HET), in conjunction with the State of California, clothes washers, rain
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barrels and cisterns. Commercial rebates administered by MWDSC include
So. Cal Water$mart Rebates. Details on all of these programs are available
on
the
District’s
website
at
http://www.ranchowater.com/index.aspx?nid=234.
5. Provide Rebates for Landscape Irrigation Efficiency – during any stage of
the District’s WSC Plan, residential rebates administered by MWDSC
include rotating nozzles, sprinkler nozzles, and weather based irrigation
controllers (WBIC). Commercial rebates administered by MWDSC include
rotating nozzles. Details on all of these programs are available on the
District’s website at http://www.ranchowater.com/index.aspx?nid=234.
6. Moratorium or Net Zero Demand Increase on New Connections – during
Stage 4 of the District’s WSC Plan, no new water meters are allowed,
except for health and safety, unless water demand is offset to a net zero
increase. During Stage 5 of the District’s WSC Plan, no new water meters
are allowed, except for health and safety.
7. Implement or Modify Drought Rate Structure or Surcharge – during stages
3, 4, and 5 of the District’s WSC Plan, the General Manager shall
recommend a corresponding water budget decrease based on an analysis
of current available water supplies and anticipated demands. Where a
range of water budget reduction is shown, the General Manager shall
recommend the appropriate water budget reduction in that stage. The
District’s Board of Directors shall consider and may adopt the following
water budget reductions.


Stage 3a - Rolling water budgets are suspended, and there are no
variances or adjustments for filling swimming pools, establishing or
expanding landscape area, leaks not repaired within 48 hours, and/or
adjusting existing outdoor water budgets.



Stage 3b - Single-family, multi-family, and landscape Tier 3 water
budgets are decreased by 50%.



Stage 3c - Single-family, multi-family, and landscape Tier 3 water
budgets are decreased by 100%.

For single-family, multi-family, and landscape customers:


Stage 4a - Tier 2 water budgets are decreased by 10% to 49%



Stage 4b - Tier 2 water budgets are decreased by 50% to 99%



Stage 4c - Tier 2 water budgets are decreased by 100%
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For CII and agricultural customers:


Stage 4a - Tier 1 water budgets are decreased by 10%



Stage 4b - Tier 1 water budgets are decreased by 20%



Stage 4c - Tier 1 water budgets are decreased by 45%

For single-family, multi-family, and landscape customers:


Stage 5a - Tier 1 water budgets are decreased by 10%



Stage 5b - Tier 1 water budgets are decreased by 30%



Stage 5c - Tier 1 water budgets are decreased by 50%

For CII and agricultural customers:


Stage 5a - Tier 1 water budgets are decreased by 55%



Stage 5b - Tier 1 water budgets are decreased by 60%



Stage 5c - Tier 1 water budgets are decreased by 70%

Table 8-4 summarizes the consumption reduction methods for all stages of the
District’s WSC Plan.
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Table 8‐4 ‐ Consumption Reduction Methods
Stage

Consumption Reduction
Methods by Water Supplier

Additional Explanation or Reference

1

Expand Public Information
Campaign

Include bill inserts; contact local newspapers; update
website

1

Improve Customer Billing

Customers can see and track water usage on a day‐to‐
day basis with an easy‐to‐use, digital platform

1

Offer Water Use Surveys

Single‐family, multi‐family, landscape, and CII
customers can request a free landscape audit

1

Provide Rebates on
Plumbing Fixtures and
Devices

The District provides a hot water recirculating pump
voucher program and Urinal Flush Valve Upgrades (in
conjunction with WMWD)

1

Provide Rebates on
Plumbing Fixtures and
Devices

Residential rebates administered by MWDSC include
premium high‐efficiency toilets (HET) ‐ in conjunction
with the State of California, clothes washers, rain
barrels, and cisterns. Commercial rebates administered
by MWDSC include So. Cal Water$mart Rebates

1

Provide Rebates for
Landscape Irrigation
Efficiency

Residential rebates administered by MWDSC include
rotating nozzles, sprinkler nozzles, weather‐based
irrigation controllers. Commercial rebates administered
by MWDSC include rotating nozzles

3a, 3b, and
3c

Implement or Modify
Drought Rate Structure or
Surcharge

Suspend rolling budgets; no variances for filling
swimming pools; and single‐family, multi‐family, and
landscape Tier 3 budgets are decreased up to 100%
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Table 8‐4 ‐ Consumption Reduction Methods
Stage

Consumption Reduction
Methods by Water Supplier

Additional Explanation or Reference

4a, 4b, and
4c

Moratorium or Net Zero
Demand Increase on New
Connections

No new water meters allowed, except for health and
safety, unless water demand is offset to a net zero
increase

4a, 4b, and
4c

Implement or Modify
Drought Rate Structure or
Surcharge

Single‐family, multi‐family, and landscape Tier 2
budgets are decreased up to 100%; CII and agricultural
Tier 1 budgets are decreased by up to 45%

5a, 5b, and
5c

Moratorium or Net Zero
Demand Increase on New
Connections

No new water meters allowed, except for health and
safety

5a, 5b, and
5c

Implement or Modify
Drought Rate Structure or
Surcharge

Single‐family, multi‐family, and landscape Tier 1
budgets are decreased up to 50%; and Commercial,
Industrial, Institutional and Agricultural Tier 1 budgets
are decreased by up to 70%

8.5

Determining Water Shortage Reductions

The District’s telemetry system assists in monitoring and controlling the District’s
water production and distribution. Since water production correlates directly with
demand, regular production monitoring allows the District to become immediately
aware of any changes in water consumption. Water system personnel track
production continuously. In the event of a declared water shortage, the District
would monitor water production as needed, to determine actual water demand
shortages. Production data may be used to measure the effectiveness of any
water shortage contingency stage that would be implemented.
In addition, the District will be able to track actual reductions in water use through
its billing system. The billing system tracks actual use on a monthly basis, no
matter the supply situation. The District has over 10 years of consumption history
for each customer, when applicable. The District’s aggressive water meter
replacement program ensures the use being tracked via the billing system is
reliable and accurate.
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8.6

Revenue and Expenditure Impacts

The District’s rate structure is designed to mitigate the impacts of reduced sales
volumes through adequate fixed revenue coverage. As stated in the District’s
Annual Comprehensive Financial Report, “It is the intent of the Board of Directors
that the costs of providing water and sewer services are financed primarily through
user charges, and that fixed costs are recovered through fixed revenues and
variable costs are recovered through variable revenues. This method better
positions the District to maintain a stable and equitable rate structure during
normal and abnormal weather conditions, as well as periods of drought that result
in material reductions of water sales.”
Currently, the District has a Cash Reserve Policy to deal with risk. One element of
that reserve policy is a Drought Reserve. The Drought Reserve takes into account
changes in the District’s water supply operational costs and the reduced revenues
from lower water sales. This reserve will be used to minimize any potential rate
impacts caused by the implementation of the District’s WSC Plan.
Any allocation surcharges, monetary assessments, and fines collected through
non-compliance of the WSC Plan will be partially used to replenish this Drought
Reserve, implement additional demand management measures during an
extended water shortage, contribute to increased administration costs, and pay for
any MWDSC allocation surcharges assessed to the District.
8.7

Resolution or Ordinance

The District’s WSC Plan identifies actions to be taken by water consumers within
the District service area during periods of adequate water supply and during
moderate, high, and severe water shortages. The purpose of the WSC Plan is to
provide procedures with voluntary and mandatory provisions to minimize the effect
of a water shortage and reduce overall water usage. A sample of a Water
Shortage Stage Resolution that could be enacted by the District’s Board of
Directors during times of a declared water shortage is included in Appendix J.
Prior to and during implementation of the WSC Plan and Resolution, the District
would likely meet water shortage demands by increasing groundwater pumping
and implementing water use efficiency programs. Water for public health, safety
and welfare, water for maintenance of water facilities, and “grey water” use are all
exempt from mandatory reductions. Special case circumstances may be reviewed
by the General Manager's office.

Rancho California Water District
2015 Urban Water Management Plan
Page 190 of 202

8.8

Catastrophic Supply Interruption

The CWC section 10632 requires actions to be undertaken by the urban water
supplier to prepare for, and implement during, a catastrophic interruption of water
supplies including, but not limited to, a regional power outage, an earthquake,
or other disaster.
The District operates in an area where the probability of an earthquake is high.
Depending on the severity, an earthquake may damage the water system. The
District’s Emergency Response Plan provides a framework for an organized
response to an earthquake emergency. The primary objectives of the WSC
Plan are to maintain the functionality of the water distribution system, assess
the system, and, if necessary, make rapid repair to any damage and prevent
any further damage. The District’s response to an earthquake will be directed by
the General Manager.
The following are the District’s response phases in the event of an earthquake:


Phase I – Inspection: A rapid inspection to determine injuries and any
damage that might affect the distribution system.



Phase II – Report Back:
inspection procedures.



Phase III – Repair: Coordination of maintenance forces.



Phase IV – Management Procedures: Key management responsibilities
for the emergency.



Phase V – Operating/Maintenance/Engineering: Outlines procedures for
division staff.

Emergency communications flow: additional

Prior to Phase I inspections, system operators and inspectors report to the
Emergency Operations Center to receive assigned inspection routes. The
Emergency Operations Center creates a communications hub for the District to
efficiently manage their available resources. For example, personnel inspecting
Vail Dam, wastewater treatment facilities, and wells receive their assignments
from and report their findings to the Emergency Operations Center. The
Emergency Response Plan contains 10 areas that are inspected with driving
directions for specific inspection routes. If inspections reveal damage to any of the
areas, the necessary repairs are made. Communications are ongoing at all
phases of the response to an earthquake. The District has primary and secondary
radio systems to insure communications will be available during an emergency.
The Emergency Response Plan also includes an analysis of the potential of an
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electrical power outage. The District depends on electricity to boost water to
higher elevations via pumping stations, although some wells use natural gas as
their energy source. In an emergency situation involving a power outage, the
District will utilize emergency generators to provide customers with a reliable
source of water.
To safeguard the region from a catastrophic loss of imported water supply,
MWDSC and its member agencies have made and are continuing to make
substantial investments in emergency storage and interconnections with adjacent
water purveyors. With few exceptions, MWDSC asserts it can deliver emergency
supply from its Diamond Valley Lake Reservoir throughout its service area via
gravity, thereby eliminating dependence on power sources that could also be
disrupted by a major earthquake. MWDSC’s WSDM Plan will guide management
on available supplies and resources during an emergency.
While EMWD and WMWD have prepared for emergencies through storage, facility
design, and redundant power sources, the District receives imported water directly
through MWDSC pipelines, and is thereby not affected by interruptions or losses in
EMWD or WMWD facilities, assuming MWDSC pipelines are not affected.
In the event that one or more water supply sources are unavailable, remaining
source of supply will be maximized to meet demand, while implementing the
District’s WSC Plan and activating the District’s Emergency Response Plan.
The primary goal of the District’s water system is to preserve the health and safety
of its personnel and the public. Meeting this goal is a continuous function of the
water system – before, during, and after a disaster or water shortage. Fire
suppression capabilities will continue to be available during any water shortage
contingency stage. Some water needs are more immediate than others. The
following is a guideline of public health needs and the approximate allowable time
without potable water that can be endured:


Hospitals – continuous need;



Emergency shelters – immediate need;



Kidney dialysis – 24 hours;



Drinking water – 72 hours; and



Personal hygiene, waste disposal – 72 hours.
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8.9

Minimum Supply Next 3 Years

If conditions during the 3 years following 2015 are equal to the driest 3-year
historic sequence for the District’s water supply, the District would have to take
measures to meet water demand within its service area. Most likely the District will
rely on MWDSC for imported water while maximizing groundwater production.
Long-term water reliability planning is discussed in Chapter 7, Water Supply
Reliability.
As presented in that chapter, Table 8-5 is consistent with supply restrictions that
would be experienced in a third, fourth and fifth-dry year. Specifically, native
groundwater is projected to decrease by 6%, 12% and 18% in each of these
years, respectively. Recycled water supplies would decrease by 5% in 2017 and
2018. Imported supplies from MWDSC also reflect a 15% reduction in 2017 and
2018 of Table 8-5, which includes artificial groundwater recharge.
At the time a water shortage condition is identified, the District’s General Manager
shall recommend the appropriate shortage stage and corresponding water budget
decrease based on an analysis of current and available water supplies and
anticipated demands. The District’s Board of Directors shall consider and adopt a
resolution declaring the appropriate shortage stage and measures to be
implemented. In practice, such actions could be made in any hydrologic year as
deemed necessary.
In 2015, the District initiated Stage 4A of the WSC Plan, which resulted in an
estimated 28% decrease in potable water consumption, which is substantially
greater than the demand reductions required through 2018 in Table 8-5. The
District’s WSC Plan provides a critical tool allowing for decreases in potable water
consumption, as discussed in Chapter 8. As such, the District should not
experience any problems in meeting its demands during minimum supply
scenarios over the next 3 years. The results of a simulation using the 3 driest
historic years are presented below in Table 8-5.
Table 8‐5 ‐ Minimum Supply Next 3 Years

Available Water Supply

2016

2017

2018

84,385

74,246

72,770
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Chapter 9. Demand Management Measures
The District recognizes water use efficiency as an integral component of current
and future water supply strategy for its service area. Demand Management
Measures (DMMs) refer to policies, programs, rules, regulation and ordinances,
and the use of devices, equipment, and facilities that, over the long-term, have
been generally justified and accepted by the industry as providing a “reliable”
reduction in water demand. DMMs are equivalent and correlate to the BMPs, as
established and recently reorganized by the California Urban Water Conservation
Council (CUWCC). Two general classes of efficiency measures are foundational
activities: 1) operations practices and education programs – that which water
providers in California are expected to pursue as part of a well-managed utility;
and 2) programmatic measures that target potential efficiency improvements in
each customer sector – residential, CII, and landscape – as implemented through
the use of more efficient devices or practices. The BMPs (or DMMs) are generally
based on what is technically and economically reasonable and environmentally
and socially acceptable, and are not otherwise unreasonable for most water
suppliers to implement.
The District has made implementation of BMPs the cornerstone of its conservation
programs and became a Signatory to the MOU Regarding Urban Water
Conservation in California with the CUWCC, last amended on January 4, 2016. As
signatory to the MOU, the District is responsible for completing and submitting
BMP Activity Reports to the CUWCC every 2 years for each year prior. The
District’s BMP Activity Report is a comprehensive document that shows
implementation of each BMP and provides a determination of implementation.
BMP “implementation” means achieving and maintaining the staffing, funding, and,
in general, the priority levels necessary to achieve the level of activity called for in
each BMP’s definition, and to satisfy the commitment by the signatories to use
good faith efforts to optimize water savings from implementing BMPs as described
in the MOU.
The District’s most effective conservation effort has been the implementation of a
tiered rate structure in 2010. As supported by the reduction in GPCD annual
averages for the District presented in Chapter 5, the introduction of tiered water
rates has been a fundamental component of the District’s implementation plan
toward achieving a 20% reduction in potable water consumption by 2020.
Furthermore, during stages 3, 4, and 5 of the District’s WSC Plan, the General
Manager has the ability to recommend a water budget decrease to the District’s
Board of Directors, which provides a critical consumption reduction measure when
necessary.
CUWCC members have the option of submitting their 2013–2014 BMP annual
reports in lieu of describing the DMMs in their UWMP. The District has maintained
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full compliance with all the BMPs to date. The 2013-2014 BMP Annual Reports,
attached as Appendix K, indicate that the District is on track for meeting BMP
coverage in its service area according to the MOU. The District continues to work
toward implementing the most cost-effective BMPs. These BMPs include
technologies and methodologies that result in more efficient water use and
conservation. Table 9-1 lists the current CUWCC BMPs as they have been
reorganized and correlates them with the 2015 UWMP DMMs.
Per CWC 10631 (i), “For purposes of this part, urban water suppliers that are
members of the California Urban Water Conservation Council shall be deemed in
compliance with the requirements of subdivision (f) by complying with all the
provisions of the “Memorandum of Understanding Regarding Urban Water
Conservation in California,” dated December 10, 2008, as it may be amended, and
by submitting the annual reports required by Section 6.2 of that memorandum.”
The District has elected the option of submitting their 2013–2014 BMP annual
reports as in Appendix K, in lieu of describing the DMMs in the 2015 UWMP. The
District is in full compliance with the CUWCC’s MOU, as the submitted reports
include documentation from the CUWCC that the District has met the MOU
coverage requirements and is in full compliance with the MOU.
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Table 9‐1 ‐ CUWCC BMPs and UWMP DMMs
CUWCC BMP Organization and Names (2016 MOU)
Type

Category

BMP #

UWMP DMMs
BMP Name

DMM #

DMM Name

1.1.1

Conservation Coordinator

CWC 10631 (f)(B)(vi)

Water conservation
program coordination and
staffing report

1.1.2

Water Waste Prohibition

CWC 10631 (f)(B)(i)

Water waste prevention
measures

1.1.3

Wholesale Agency Assistance
Programs

CWC 10631
(f)(1)(B)(2)

Wholesale supplier
assistance programs

1.2

Water Loss Control

CWC 10631 (f)(B)(v)

Programs to assess and
manage distribution system
real loss

1.3

Metering with Commodity Rates
for All New Connections and
Retrofit of Existing Connections

CWC 10631 (f)(B)(ii)

Metering

1.4

Retail Conservation Pricing

CWC 10631 (f)(B)(iii)

Conservation pricing

2.1

Public Outreach

CWC 10631 (f)(B)(iv)

Public education and
outreach

2.2

School Education Programs

CWC 10631 (f)(B)(iv)

Public education and
outreach

Utility Operations
Foundational

Education
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Table 9‐1 ‐ CUWCC BMPs and UWMP DMMs
CUWCC BMP Organization and Names (2016 MOU)
Type

Category

BMP #

UWMP DMMs
BMP Name

DMM #
CWC 10631 (f)(B)(vii)

3.1

Residential Assistance Program
CWC 10631 (f)(B)(vii)

3.2

Landscape Water Survey

CWC 10631 (f)(B)(vii)

3.3

High‐Efficiency Clothes Washing
Machine Financial Incentive
Programs

CWC 10631 (f)(B)(vii)

3.4

Water Sense Specification (WSS)
toilets

CWC 10631 (f)(B)(vii)

Commercial,
Industrial, and
Institutional

4

Commercial, Industrial, and
Institutional

CWC 10631 (f)(B)(vii)

Landscape

5

Landscape

CWC 10631 (f)(B)(vii)

Residential

Programmatic

DMM Name
Other DMM that have a
significant impact on water
use
Other DMM that have a
significant impact on water
use
Other DMM that have a
significant impact on water
use
Other DMM that have a
significant impact on water
use
Other DMM that have a
significant impact on water
use
Other DMM that have a
significant impact on water
use
Other DMM that have a
significant impact on water
use
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Chapter 10. Plan Adoption, Submittal, and Implementation
The District’s 2015 UWMP revises the 2010 UWMP prepared by the District, and
incorporates changes enacted by legislation since that time. The UWMP Act has
been modified over the years in response to the state’s water shortages, droughts,
and other factors. A significant amendment was made in 2009, after the drought of
2007-2009, and as a result of the governor’s call for a statewide 20% reduction in
urban water use by the year 2020. This was the Water Conservation Act of 2009,
also known as SB X7-7, which requires agencies to establish water use targets for
2015 and 2020 that would result in statewide savings of 20% by 2020. Other
legislative changes that have affected the District’s 2015 UWMP include:


Demand Management Measures CWC Section 10631 (f) (1) and (2)
Assembly Bill 2067, 2014;



Submittal Date CWC Section 10621 (d) Assembly Bill 2067, 2014;



Electronic Submittal CWC Section 10644 (a) (2) Senate Bill 1420, 2014;



Standardized Forms CWC Section 10644 (a) (2) Senate Bill 1420, 2014;



Water Loss CWC Section 10631 (e) (1) (J) and (e) (3) (A) and (B)
Senate Bill 1420, 2014;



Estimating Future Water Savings CWC Section 10631 (e) (4) Senate Bill
1420, 2014; and



Defining Water Features CWC Section 10632 (b) Assembly Bill 2409,
2010.

Beginning in 2016, retail water suppliers are required to comply with the water
conservation requirements in SB X7-7 in order to be eligible for state water grants
or loans. Retail water agencies are required to set targets and track progress
toward decreasing daily per capita urban water use in their service area, which will
assist the state in meeting its 20% reduction goal by 2020.
The District completed the 2015 UWMP Checklist, attached as Appendix M,
provided by DWR, in order to confirm that the 2015 UWMP meets all legislative
requirements.
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10.1

Inclusion of All 2015 Data

The District’s 2015 UWMP includes water use and planning data for the entire
year of 2015. As presented in Section 2.4, the District is reporting on a FY basis,
therefore including all data through June 30, 2015.
10.2

Notice of Public Hearing

The cities of Temecula and Murrieta, the County of Riverside, EMWD, and WMWD
were notified 60 days prior to the public hearing on the District’s intent to update
the District’s 2015 UWMP, in accordance with CWC section 10621(b). 60-day
notices were mailed to these agencies on December 1, 2015.
A copy of the adoption resolution and notice of public hearing for the District’s
2015 UWMP is included in Appendix L. The public hearing was noticed in 2 local
newspapers (The Press-Enterprise and the Californian), as prescribed in
Government Code 6066, which included the time and place of the hearing (June 9,
2016 at the District’s Board Room), as well as the location where the plan was
available for public inspection. The cities of Temecula and Murrieta, the County of
Riverside, EMWD, and WMWD were also notified of the public hearing. The 2015
UWMP was made available at the District’s Headquarters for public inspection
prior to the public hearing.
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Table 10‐1 ‐ Notification and Participation to Cities, Counties, and Public Agencies
Participated
in Plan
Development

Sent a Copy
of the Draft
Plan

Notice of
Public
Hearing

60‐Day
Notice

City
of
Murrieta

√

√

√

City
of
Temecula

√

√

√

Counties

60‐Day
Notice

County
of
Riverside

√

Other Agencies

60‐Day
Notice

Participated
in Plan
Development

Sent a Copy
of the Draft
Plan

Contacted for
Assistance

Eastern
Municipal
Water
District

√

√

√

√

√

Western
Municipal
Water
District

√

√

√

√

√

Participated
in Plan
Development

Sent a Copy
of the Draft
Plan

Contacted for
Assistance

Commented
on Draft
Plan

Cities

Contacted for
Assistance

Commented
on Draft
Plan

√

Notice of
Public
Hearing

√

Commented
on Draft
Plan

Notice of
Public
Hearing
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10.3

Public Hearing and Adoption

The public hearing occurred at the same meeting as the adoption hearing of the
District’s Board of Directors, on June 9, 2016. Accordingly, the agenda included
the public hearing as an agenda item, with the public hearing portion taking place
before the adoption portion. As part of the public hearing, the District provided
information on the District’s baseline values, water use targets, economic impact
of water use targets, and the implementation plan required in the Water
Conservation Act of 2009.
The District’s Board of Directors had the opportunity to modify the 2015 UWMP in
response to public input before adoption. Before submitting the 2015 UWMP to the
DWR, the District’s Board of Directors formally adopted the plan after the public
hearing on June 9, 2016. A copy of the adoption resolution is included in Appendix
L.
10.4

Plan Submittal

The 2015 UWMP was submitted to the DWR within 30 days of adoption and by
July 1, 2016. The 2015 UWMP submittal was done electronically through
WUEdata, an online submittal tool that was developed by the DWR. The WUEdata
tool accepted the adopted 2015 UWMP, as well as tabular data from the
standardized data tables and SB X7-7 Verification Forms, attached as Appendices
C and G, respectively.
No later than 30 days after adoption, the District submitted a CD of the adopted
2015 UWMP to the California State Library at:
California State Library
Government Publications Section
Post Office Box 942837
Sacramento, CA 94237-0001
Attention: Coordinator, Urban Water Management Plans
If delivered by courier or overnight carrier to the State Library, the District utilized
the following street address instead of the post office box:
California State Library
Government Publications Section
914 Capitol Mall
Sacramento, CA 95814
Attention: Coordinator, Urban Water Management Plans
No later than 30 days after adoption, the District submitted electronic copies of the
adopted 2015 UWMP to the Cities of Murrieta and Temecula, the County of
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Riverside, WMWD, and EMWD, in accordance with CWC section 10635(b). These
electronic copies included the District’s WSC Plan, attached as Appendix I.
Appendix N contains the cover letters for the District’s submittal of the adopted
2015 UWMP to the Cities of Murrieta and Temecula, as well as the County of
Riverside and the California State Library.
10.5

Public Availability

The 2015 UWMP was made available for public review during normal business
hours within 30 days after filing the plan with DWR. Accordingly, the District posted
a copy of this 2015 UWMP on the District’s website in the Document Library
Planning
folder
located
at
http://www.ranchowater.com/2015AWMP_UWMPUpdate. An image of this
webpage has been attached as Appendix O.
10.6

Amending an Adopted UWMP

Additional amendments or changes in the UWMP during any time prior to the next
complete update and adoption will include each of the steps for notification, public
hearing, adoption, and submittal outlined in this chapter.
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Appendices for the 2015 UWMP are available as a separate document.
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Summary of Compliance

SB X7-7
Water Code § 10608.36 –
Assessment of Measures,
Programs, and Policies

Assess present and proposed future measures, programs, and policies to
help achieve water use reduction targets

Metropolitan’s actions to help achieve the urban per capita water
use reduction pursuant to the goals set forth in SB X7-7 are discussed
in Sections 3.4, 3.5, and 3.7.

Agency Coordination
Water Code § 10620(d)(2)
Coordination with Appropriate
Agencies

Describe the coordination of the plan preparation.

See Section 5.

Water Code § 10620(f) - Describe
Resource Maximization / Import
Minimization Plan 

Discuss how water management tools and options are used to
maximize resources and minimize the need to import water.

Metropolitan’s planning strategy within the IRP and adaptive
implementation approach are discussed in Section 2 and provide
an overview of the water management tools and options. See
pages 2-1 through 2-9.

Further details are provided in Sections 1.4 (conservation,
page 1-23), 3.4 (demand management and conservation,
pages 3-30 through 3-45), and 3.5 (recycling, groundwater
recovery, and desalination, pages 3-46 through 3-63.)

Water Code § 10621(b) - City and
County Notification and
Participation

Notify any city or county within service area of Urban Water
Management Plan (UWMP) review & revision at least 60 days before
public hearing. May consult with and obtain comments from notified
cities and counties.

Notification and participation are discussed in Section 5, pages 5-1
through 5-10, and Appendix 10, DWR Table 10-1.

Water Code § 10621(d) – Plan
Submittal to Department of Water
Resources (DWR)

Each urban water supplier shall update and submit its 2015 plan to the
department by July 1, 2016

Submission of the 2015 UWMP by the July 1, 2016 deadline is
detailed in Section 5.

Contents of UWMP
Water Code § 10631(a) - Service
Area Information 

SUMMARY OF COMPLIANCE

Describe service area of supplier

Service area is discussed on Section 1.2, pages 1-6 through 1-10 and
shown in Figure 1-1.
Include current and projected population

Population is discussed in Section 1.3 and shown in Table 1-1,
Figure 1-2, and Figure 1-3.

Population analysis is discussed in Appendix 1, page A.1-4.
Projections are on page A.1-9, Table A.1-2.

Current and projected population are shown in Appendix 10, DWR
Table 3-1.
Population projections must be based on data from state, regional or
local service agency projections

See footnote Table A.1-2, page A.1-9.
Describe climate characteristics that affect water management

See Section 1.3, pages I-14 through I-16, Figure 1-5, and Table 1-4,
and Section 2.6, pages 2-26 through 2-29.
Describe other demographic factors affecting water management

See Section 1.3, pages I-13 through 1-14 and Appendix 1.
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Summary of Compliance
Water Code § 10631(b) - Water
Sources 

Identify existing and planned water supply sources
Provide existing and planned water supply quantities

Current supplies and quantities are described in Section 1.4,
pages 1-18 through 1-28.

Historic and current water supplies are described in Appendix 2.

Planned water supplies and quantities are discussed in Section 2,
and details are provided in Appendix 3, and particularly in
TableA.3-7, pages A.3-48 through A.3-60.

See Appendix 10, DWR Table 6-8 and 6-9.

Water Code § 10631(b)(1-4) - If
Groundwater Identified as Existing
or Planned Source 





Metropolitan does not supply or plan to supply groundwater.
However, Metropolitan does use groundwater basins for
groundwater banking.
See Section 3.6 and Appendix 2 (pages A.2-4 through A.2-5) and
Appendix 3 (pages A.3-43 through A.3-46) for discussions of issues
related to groundwater basins.
See Section 4 for salinity issues related to groundwater basins.

Water Code § 10631(c)(1) Reliability of Supply

Describe the reliability of the water supply and vulnerability to seasonal
or climatic shortage

Section 2.3, pages 2-13 through 2-17 and the discussions presented
under the Colorado River Aqueduct (CRA) and State Water Project
(SWP), Sections 3.1 and 3.2.
Provide data for an average water year, single-dry water year, and
multiple-dry water years

Section 2, Tables 2-4 through 2-6, pages 2-15 through 2-17.

See Appendix 10, DWR Table 7-1.

Water Code § 10631(c)(2) - Water
Sources Not Available on a
Consistent Basis

Describe plans to supplement or replace inconsistent sources with
alternative sources or water Demand Management Measures (DMMs)

For discussion of Metropolitan’s recent and near-term drought
response actions, see Section 1.4, pages 1-22 through 1-28.

For a discussion on water DMMs, see Section 2.1, pages 2-2 through
2-5, and Section 3.4, pages 3-30 through 3-45.

For discussion on how Metropolitan plans to meet Southern
California’s water supply needs in the future and supplement or
replace inconsistent sources, see Sections 2 and 3.

Water Code § 10631(d) - Transfer
or Exchange Opportunities

Describe short term and long term exchange or transfer opportunities

Section 1.4 (augmenting water supplies), pages 1-24 through 1-26.

Section 3.1 (pages 3-2 through 3-9) describes plans for banking,
exchange and transfer opportunities along the Colorado River and
Aqueduct.

Section 3.2 (pages 3-10 through 3-23) describes plans for banking,
exchange and transfer opportunities within the State Water Project.

Section 3.3 (pages 3-24 through 3-29) describes plans for banking,
exchange and transfer opportunities within the Central Valley/State
Water Project.

Section 3.6 (pages 3-64 through 3-67) describes plans for banking,
exchange and transfer opportunities within the local region.

Further details are provided in Appendix 3, particularly Table A.3-7
on pages A.3-48 through A.3-60.
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SUMMARY OF COMPLIANCE

Summary of Compliance
Water Code §§ 10631(e)(1) and
(2) - Past, Current, and Projected
Water Use

Quantify past, current, and projected water use by sector in five-year
increments

See Section 1.3, page 1-14 and Figure 1-4 for historical retail water
demands.

Past, current, and future water uses are shown in Appendix 1,
TableA.1-13 on page A.1-13. Water uses by sector and county are
shownin Tables A.1-6 through A.1-11 on pages A.1-11 through
A.1-13.Water demands by sector are shown in DWR Tables 4-1, 4-2,
and 4-3, on pages A.10-3 and A.10-4.
Identify and quantify sales to other agencies

See Section 1.3, page 1-13 and Figure 1-4 for historical retail water
demands.

Historic sales are presented in Table A.2-2 on page A.2-3.

Metropolitan does not project sales by individual agency.
However, total projected sales/demands to other agencies are
shown in Section 2.2, pages 2-6 through 2-12.

Water Code §§ 10631(e)(1)(J),
(e)(3)(A)&(B) – Distribution System
Water Loss

Quantify distribution system water loss for most recent 12-month period
available

Section 2.6, page 2-26, Appendix 7, Table A.7-1, and Appendix 10
(DWR Table 4-4).

Water Code § 10631(e)(4)(A) and
(B) – Water Savings Estimate

Water savings estimated to result from adopted codes, standards,
ordinances, or transportation and land use plans
Provide citations to the codes, standards, ordinances, or transportation
and land use plans used to make projections
Indicate extent that water use projections consider savings from codes,
standards, ordinances, or transportation and land use plans.

See discussion on estimating demands and code based
conservation in Section 2, page 2-6 and Appendix 6.

Water Code §§ 10631(f)(2),
10631(i) – Description of Supplier’s
Water Demand Management
Measures, Distribution System
Asset Management, Assistance
Programs; Option for CUWCC
Members

Provide narrative description of items in §10631(f)(1)(B)(ii), (iv), (vi), and
(vii), distribution system asset management, and wholesale supplier
assistance programs

See discussion on metering, Section 3.4, page 3-37.

See discussion on public education and outreach, Section 3.4,
pages 3-32 through 3-35.

See discussion on water conservation programs, Section 3.4, pages
3-35 through 3-37.
CUWCC members deemed to be in compliance with Water Code
§10631(f) by complying with Dec. 10, 2008 MOU and submitting annual
reports required by Section 6.2 of that MOU

See CUWCC filings in Appendix 8.

See discussion on demand management and conservation,
Section 3.4, pages 3-30 through 3-42.

See discussion on distribution system asset management,
Section 3.4, pages 3-43 through 3-45.

See discussion on assistance programs to retail water agencies
(rebate programs, public education and outreach, and other
efforts to reduce water demand), Section 3.4, pages 3-32 through
3-42.

SUMMARY OF COMPLIANCE
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Summary of Compliance
Water Code § 10631(g) - Planned
Water Supply Projects and
Programs

Detailed description of expected future supply projects & programs to
meet projected water use
Timeline for each proposed project or program
Quantification of each projects average yield (AFY)
Quantification of each projects single dry-year yield (AFY)
Quantification of each projects multiple dry-year yield (AFY)

Section 3.1 (pages 3-2 through 3-9) describes plans for banking,
exchange and transfer opportunities along the Colorado River and
Aqueduct.

Section 3.2 (pages 3-10 through 3-23) describes plans for banking,
exchange and transfer opportunities within the State Water Project.

Section 3.3 (pages 3-24 through 3-29) describes plans for banking,
exchange and transfer opportunities within the Central Valley/State
Water Project.

Section 3.6 (pages 3-64 through 3-67) describes plans for banking,
exchange and transfer opportunities within the local region.

Further details are provided in Appendix 3, particularly Table A.3-7
on pages A.3-48 through A.3-60.

See Appendix 10, DWR Table 6-7.

Water Code § 10631(h) Opportunities for Development of
Desalinated Water

Describe opportunities for development of desalinated water, including,
but not limited to, ocean water, brackish water, and groundwater, as a
long-term supply

See discussion on groundwater recovery and seawater desalination
in Section 1.4, pages 1-20 through 1-22, and Section 3.5, pages 3-46
through 3-63.

See Appendix 5, Table A.5-2 on pages A.5-9 through A.5-11 for a list
of existing and conceptual groundwater recovery projects and their
ultimate yield/capacity.

See Appendix 5, Table A.5-3 on page A.5-12 for a list of conceptual,
planned, and under construction seawater desalination projects.

Determination of Demand Management Measures Implementation
Water Code § 10631(i) Members of CUWCC Deemed
in Compliance with §10631(f)

xxii

CUWCC members must comply with MOU re Urban Water
Conservation in California (Dec. 10, 2008) and submit required
annual reports
 Metropolitan is a CUWCC member.
 2011-2014 BMP annual updates are included in Appendix 8.
 See discussion in Section 3.4.

SUMMARY OF COMPLIANCE

Summary of Compliance
Water Code § 10631(j) – If
Supplier Receives or Projects
Receiving Water from a
Wholesale Supplier

Urban water suppliers that rely on wholesale agency for water
source must provide wholesale agency with water use
projections in 5-year increments to 20 years or as far as data is
available. Wholesaler to provide existing and planned water
supply availability projections, by source, and planned water
supply quantities to member agencies
 See discussions on Metropolitan and member agency
coordination for the IRP Process in Sections 2 and 5.
 See Appendix 3, Table A.3-7, and Appendix 10, DWR
Table 2-4.

Water Code § 10631.1 Projected Water Use for LowIncome Housing

Water use projections for single-family and multi-family residential
housing for lower income household
 This is incorporated with the retail demand forecast, as
reflected in Section 2 and Appendix 1.

Water Code § 10631.2 –
Voluntary Calculation or
Estimation of Energy Intensity
of Urban Water Systems

May include any of the following: estimated amount of energy
for extraction or diversion (from sources), conveyance,
treatment, distribution, and storage of water, and any other
appropriate energy-related information
 Estimate of the amount of energy used and energy intensity
is presented in Appendix 9.
 See Section 3.8 for discussion of Metropolitan’s Energy
Management Initiative.

Water Shortage Contingency Plan 
Water Code § 10632 - Water
Shortage Contingency Analysis of
Elements within Water Supplier’s
Authority
Water Code § 10632(a)(1) Stages of Action

Water Code § 10632(a)(2) - ThreeYear Minimum Water Supply

SUMMARY OF COMPLIANCE

Provide stages of action in response to water supply shortages
Provide the water supply conditions for each stage
Includes plan for up to 50 percent reduction in water supply

Documentation of the stages of action Metropolitan would
undertake to address up to 50 percent reduction in its water
supplies and a catastrophic interruption in water supplies is included
in its Water Surplus and Drought Management (Section 2.4) and
Water Supply Allocation Plans (Section 2.4 and Appendix 4), in the
discussion of the implementation of its Water Supply Allocation Plan
in Section 1.4, page 1-26, in the discussion of its Water Shortage
Contingency Analysis in Section 2.4, pages 2-18 through 2-23, in the
discussion of its Water Supply Condition Framework in Section 2.4,
pages 2-20 through 2-21, and in the discussion of its Emergency
Storage Requirement developed under its catastrophic supply
interruption plan in Section 2.5, page 2-24.

See Appendix 10, DWR Table 8-1,
Identify driest 3-year historic sequence
Estimated minimum water supply available for each of the next three
years

Metropolitan has projected its supply capabilities for each of the
next three years 2016 through 2018 under a multiple dry year
hydrology (based on a repeat of 1990-1992 hydrology, which
represents the three years of shortest supplies). See Section 1.4,
page 1-28, Table 1-7 on page 1-28, and Appendix 10, DWR
Table 8-4.

xxiii

Summary of Compliance
Water Code § 10632(a)(3) Preparation for Catastrophic
Water Supply Interruption

Actions to prepare for and implement during catastrophic water supply
interruption
Provide catastrophic supply interruption plan and summarize
Emergency Response Plan
Regional power outage
Earthquake
Delta levee failure
Aqueduct failure

See Sections 2.5 and 2.6, pages 2-24 through 2-29.

Water Code § 10632(a)(4) Prohibitions on End Users

List the mandatory prohibitions against specific water use practices
during water shortages (i.e., prohibiting use of potable water for street
cleaning)

Not applicable to Metropolitan because prohibitions against
specific water use practices are enforced on end users and are not
within Metropolitan’s authority as a wholesaler.

Water Code § 10632(a)(5) Consumption Reduction Methods

List the consumption reduction methods the water supplier will use to
reduce water use in the most restrictive stages with up to a 50 percent
reduction in water supply.

See Section 1.4, pages 1-22 through 1-28, for a description of
Metropolitan’s recent and near-term drought response actions.

Section 2.4 for Metropolitan’s Water Surplus and Drought
Management Plan

Section 2.4 and Appendix 4 for Water Supply Allocation Plan.

See Section 3.4 for a description of Metropolitan’s demand
management through conservation.

Water Code § 10632(a)(6) Penalties or Charges

List penalties or charges for excessive use, where applicable

Not applicable to Metropolitan because enforcing penalties or
charges for excessive use by end users is not within Metropolitan’s
authority as a wholesaler. However, Metropolitan’s WSDM Plan and
WSAP are described in Section 2.4.

Metropolitan’s WSAP is attached in Appendix 4.

Water Code § 10632(a)(7) Revenue and Expenditure
Impacts

Describe how actions and conditions impact revenues and
expenditures
Describe proposed measures to overcome the revenue and
expenditure impacts, such as development of reserves and rate
adjustments

See Section 2.7, pages 2-30 through 2-36, and Appendix 4.

Water Code § 10632(a)(8) - Water
Shortage Contingency Resolution
or Ordinance

Attach a copy of the draft water shortage contingency resolution or
ordinance.

Not applicable to Metropolitan. The WSDM Plan, Water Supply
Condition Framework, and WSAP adopted to deal with water
shortages are discussed in Section 2.4, pages 2-18 through 2-23. The
WSAP is also included as Appendix 4.

Water Code § 10632(a)(9) - Water
Use Reduction Measuring
Mechanism

Provide mechanisms for determining actual reductions in water use

Metropolitan's water sales are metered. See Section 3.4.

xxiv
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Summary of Compliance
Water Code § 10632(b) – Water
Features

Analyze and define water features artificially supplied with water
separately from swimming pools and spas when developing water
shortage contingency analysis

Not applicable to Metropolitan because prohibitions against
specific water use practices are enforced on end users and are not
within Metropolitan’s authority as a wholesaler.

Recycled Water Plan
Water Code § 10633 - Recycled
Water as Potential Water Source;
Agency Coordination

Provide information, to the extent available, on recycled water and its
potential as a water source in the supplier’s service area.
Coordinate plan preparation with local water, wastewater,
groundwater, and planning agencies within supplier’s service area.

See Section 1.4, pages 1-20 through 1-26, Section 3.5, pages 3-46
through 3-63, Tables 3-12 and 3-13 on page 3-63, Appendix 2,
pages A.2-8 through A.2-9, and Appendix 5, Table A.5-1.

Coordination of the plan preparation is discussed in Section 5.

Water Code § 10633(a) Wastewater System Description

Describe the wastewater collection and treatment systems in the
supplier's service area
Quantify the volume of wastewater collected and treated

Not applicable to Metropolitan because it does not collect or treat
the wastewater generated within its service area. Instead,
Metropolitan provides a general narrative description of the
wastewater collection and treatment systems operated by others in
its service area.

See Section 3.5, pages 3-46 through 3-63, Table 3-8 on page 3-47,
Tables 3-12 and 3-13 on page 3-63, Appendix 2, pages A.2-8
through A.2-9, and Appendix 5, Table A.5-1.

Water Code § 10633(a) through
(d) - Wastewater Disposal and
Recycled Water Uses

Describes methods of wastewater disposal in the supplier’s service area

Not applicable to Metropolitan because it does not dispose of
wastewater within its service area. Instead, Metropolitan provides a
general narrative description of wastewater disposal by others in its
service area.

See Section 3.5, pages 3-47 through 3-48.
Describe quantity of treated wastewater that meets recycled water
standards, is being discharged, and is otherwise available for use in a
recycled water project.

Not applicable to Metropolitan because it does not treat or
discharge recycled water. Instead, Metropolitan provides a
general narrative description of the treatment and discharge of
recycled water by others in its service area.

See Section 3.5, pages 3-48 through 3-49.
Describe the current type, place and quantity of use of recycled water
in supplier’s service area
Describe and quantify potential uses of recycled water
Determination of technical and economic feasibility of serving the
potential uses

Not applicable to Metropolitan because it does not use recycled
water in its service area. Instead, Metropolitan provides a general
narrative description of the use of recycled water by others in its
service area, including potential uses and the technical and
economic feasibility of serving the potential uses of recycled water

See Section 3.5, pages 3-46 through 3-63, Section 4, page 4-6,
Appendix 2, pages A.2-8 through A.2-9, and Table A.5-1.

SUMMARY OF COMPLIANCE
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Summary of Compliance
Water Code § 10633(e) Projected Uses of Recycled Water

Projected use of recycled water in service area

See Section 2, Tables 2-1 through Table 2-3, pages 2-10 through 2-12
and Section 3.5.
Compare UWMP 2010 projections with UWMP 2015 actual use of
recycled water

The 2010 RUWMP, Tables 2-6, 2-7, and 2-8 included the following
projections for recycled water use in 2015: 408 TAF for a single dry
year; 400 TAF for a multiple dry year; and 404 TAF for an average
year. In 2015, actual recycled water use is estimated at 414 TAF, as
discussed in Table 3-12 on page 3-63 and Appendix 2, page A.2-8
of this 2015 UWMP.

See Appendix 10, DWR Table 6-5.

Water Code §§ 10633(f), (g) –
Actions to Encourage Use of
Recycled Water
Plan to Optimize Use of Recycled
Water

Describe actions, including financial incentives, that might be taken to
encourage recycled water uses
Describe projected results of these actions in terms of acre-feet of
recycled water used per year
Provide a plan to optimize the use of recycled water in the supplier’s
service area

Metropolitan provides a general narrative description of the actions
it takes to encourage recycled water uses in its service area

See Section 1.4, pages 1-20 through 1-22, 1-24, Table 1-6,
Section 3.5, pages 3-46 through 3-63, Tables 3-12 and 3-13 on
page 3-63, and Appendix 5, Table A.5-1.

Water Quality Impacts on Reliability
Water Code § 10631(c)(2) - Water
Sources Not Available at a
Consistent Level of Use

Discuss plans to supplement or replace with alternative sources or DMMs
any water source that may not be available at a consistent level of use
given specific water quality factors

See Section 2.1, pages 2-2 through 2-5, and Section 3.4, pages 3-30
through 3-45, for water DMMs.

See Section 3.2, SWP Water Quality, pages 3-18 through 3-19, 3-23.

See Section 4, Water Quality, pages 4-1 through 4-17.

Water Code § 10634 - Water
quality impacts on availability of
supply

Discuss water quality impacts by source upon water management
strategies and supply reliability

See Section 3.2, SWP Water Quality, pages 3-18 through 3-19, 3-23.

See Section 4, Water Quality, pages 4-1 through 4-17.

Water Service Reliability
Water Code § 10635(a) - Supply
and Demand Comparison:
Normal Water Year

Compare the projected normal water supply to projected normal water
use over the next 20 years, in 5-year increments.

For projected water use, see Section 2, Table 2-3, page 2-12.

For projected water supply, see Table 2-6, page 2-17 and
Table A.3-7 in Appendix 3, pages A.3-48 through A.3-60, and
Appendix 10, DWR Table 7-2.

Water Code § 10635(a) - Supply
and Demand Comparison: SingleDry Year Scenario

Compare the projected single-dry year water supply to projected
single-dry year water use over the next 20 years, in 5-year increments.

For projected water use, see Section 2, Table 2-1, page 2-10.

For projected water supply, see Table 2-4, page 2-15 and
Table A.3-7 in Appendix 3, pages A.3-48 through A.3-60, and
Appendix 10, DWR Table 7-3.
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Summary of Compliance
Water Code § 10635(a) - Supply
and Demand Comparison:
Multiple-dry Year Scenario

Project a multiple-dry year period occurring between 2015-2020 and
compare projected supply and demand during those years
Project a multiple-dry year period occurring between 2021-2025 and
compare projected supply and demand during those years
Project a multiple-dry year period occurring between 2026-2030 and
compare projected supply and demand during those years
Project a multiple-dry year period occurring between 2031-2035 and
compare projected supply and demand during those years

Metropolitan has projected multiple dry year periods for years
ending in "0" or "5". Its planning for multiple dry years is based on the
three years of shortest supplies (1990-1992 hydrology). The results
presented in Section 2 for multiple dry years are for an average of
three years with this extreme hydrology.

For projected water use, see Section 2, Table 2-2, page 2-11.

For projected water supply, see Table 2-5, page 2-16 and
Table A.3-7 in Appendix 3, pages A.3-48 through A.3-60.

See Appendix 10, DWR Table 7-4.

Water Code § 10635(b) – Plan
Submittal to Cities and Counties

Supplier to provide portion of plan on water service reliability to cities
and counties within its service area no later than 60 days after plan
submittal.

Provision of Plan to cities and counties is described in Section 5.

Water Code § 10641 –
Consultations with public agency,
state agency or experts

Supplier may consult with and obtain comments from any public
agency, state agency, or any person with special expertise as to water
demand management methods and techniques

Stakeholder, state agency, public agency, and expert
participation, consultation, outreach, comments, and notification
are described in Section 5.

Water Code § 10642 – Public
Hearing; Notice; Adoption

Encourage involvement of diverse social, cultural & economic
community groups prior to and during plan preparation

See Section 5, pages 5-1 through 5-11.
Prior to adoption, plan available for public inspection and hold public
hearing

See Section 5, pages 5-5 and 5-11.
Provide proof of public hearing and notice

See Section 5, page 5-10.
Provide meeting notice to any city or county in service area

See Section 5, page 5-9, and Appendix 10, DWR Table 10-1.
After hearing, plan adopted as prepared or as modified after hearing.

See Section 5, page 5-11.
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Summary of Compliance
Water Code §§ 10615, 10643 –
Plan Implementation

Include in plan strategy and time schedule for implementation
Implement plan in accordance with the schedule set forth in the plan

Metropolitan has conducted a review of its planning progress
through the 2015 IRP Update, discussed in Section 2. In addition, in
each section, Metropolitan has included an "Achievement to Date"
that discusses progress towards its planning goals, and discusses
current issues and potential problems with continued
implementation of the plan.

Section 3 summarizes the implementation plan and continued
progress in developing a diversified resource mix consistent with the
IRP to meet the region’s water supply needs
DMM Programs

Metropolitan is a member of CUWCC, and has submitted its recent
BMP reports to the CUWCC to comply with the UWMP requirements.
In addition, Metropolitan has discussed its conservation plan and
approach in Section 3.4. Individual conservation programs are
discussed on pages 3-30 through 3-42.

Water Code § 10644(a)(1) –Plan
Submittal

Submit to DWR, the California State Library, and any city or county
within service area copy of plan no later than 30 days after adoption.

Plan submission is described in Section 5.

Water Code § 10644(a)(2) – Plan
shall include any Standardized
Forms, Tables, or Displays
specified by DWR

Submit plan electronically
Include in plan DWR standardized forms, tables, or displays

Plan submission is described in Section 5.

DWR standardized tables for wholesale urban water agencies are
completed and presented in Appendix 10.

Water Code § 10645 – Plan
Available for Public Review

No later than 30 days after plan submittal, the supplier and DWR to
make the plan available for public review during normal business hours.

Posting of Plan on Metropolitan’s website for public review is
described in Section 5.
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Executive Summary

Metropolitan’s 2015 Urban Water Management Plan (UWMP) has been prepared in
compliance with Water Code Section 10608.36 of SB X7-7, which was enacted in 2009, and
Sections 10610 through 10656 of the Urban Water Management Planning Act (Act), which were
added by Statute 1983, Chapter 1009, and became effective on January 1, 1984. This Act
requires that every urban water supplier providing water for municipal purposes to more than
3,000 customers or supplying more than 3,000 acre-feet of water annually prepare and adopt,
in accordance with prescribed requirements, an urban water management plan.
The Act requires urban water suppliers to describe and evaluate sources of water supply,
efficient uses of water, demand management measures, implementation strategy and
schedule, and other relevant information and programs. Urban water suppliers are required by
the Act to update their UWMP and submit a complete plan to the California Department of
Water Resources (DWR) every five years. An UWMP is required in order for a water supplier to
be eligible for DWR administered state grants and loans and drought assistance.
As with Metropolitan’s previous plans, the 2015 UWMP does not explicitly discuss specific
activities undertaken by its member agencies unless they relate to one of Metropolitan’s water
demand or supply management programs. Presumably, each member agency will discuss
these activities in its UWMP.
The information included in the 2015 UWMP represents the most current and available planning
projections of supply capability and demand developed through a collaborative process with
the member agencies. Metropolitan’s Board recently adopted the 2015 Integrated Water
Resources Plan, Water Tomorrow (2015 IRP Update), which represents Metropolitan’s
comprehensive planning process and will serve as Metropolitan’s blueprint for long-term water
reliability, including key supply development and water use efficiency goals.
Factors Considered
The Act requires reporting agencies to describe their water reliability under a single dry-year,
multiple dry-year, and average year conditions, with projected information in five-year
increments for 20 years. The factors used to evaluate Metropolitan’s supply and demand
balance for the 2015 UWMP are presented below. Some of the considerations and resulting
projections may change as Metropolitan’s planning progresses. These changes may be
reflected in future updates of the UWMP.
Demand Projections
Within Metropolitan’s service area, retail water demands can be met with local supplies or
imported supplies. Metropolitan’s supply reliability evaluation focuses on the future demands
for Metropolitan’s imported supplies. The expected firm demand on Metropolitan is the
difference between total demands, adjusted for conservation, and projected total local
supplies. Thus, in order to project the regional need for imported water, Metropolitan starts with
a projection of total demand including retail Municipal and Industrial (M&I), retail agricultural,
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seawater barrier, and replenishment demands, determines the adjustments from total
conservation, and subtracts the total local supplies that are available to meet a portion of
those demands.
Total Demands
Metropolitan updates its retail M&I projection periodically based on the release of official
regional demographic and economic projections. The projections of retail M&I water
demands used in the 2015 UWMP are based on data from the following reports:


Southern California Association of Governments (SCAG) 2012 Regional Transportation
Plan/Sustainable Community Strategy (April 2012)



San Diego Association of Governments (SANDAG) Series 13: 2050 Regional Growth Forecast
(October 2013)

The SCAG and SANDAG regional growth forecasts are the core assumptions that drive the
estimating equations of the retail demand forecasting in Metropolitan’s Econometric Demand
Model (MWD-EDM). SCAG’s and SANDAG’s projections undergo extensive local review,
incorporate zoning information from city and county general plans, and are supported by
Environmental Impact Reports.
Retail agricultural demands consist of water use for irrigating crops. Metropolitan’s member
agencies estimate agricultural water use based on many factors, including farm acreage, crop
types, historical water use, and land use conversion. Each member agency estimates its
agricultural demands differently, depending on availability of information. Metropolitan relies
on member agencies’ estimates of agricultural demands for the 2015 UWMP.
Metropolitan also includes in its assessment of total demands the local groundwater
requirements for seawater barrier and groundwater basin replenishment. Seawater barrier
demands represent the amount of water needed to hold back seawater intrusion into the
coastal groundwater basins. Replenishment demands represent the amount of water that
member agencies plan to use to replenish the groundwater basins as available. Metropolitan
relies on member and groundwater management agencies’ projections for these demands.
Total Conservation
Projected regional water demand is adjusted to account for water conserved by Best
Management Practices from active, code-based, and price-effect conservation. Active
conservation levels are derived by calculating water savings from all active program devicebased savings installed to date. Code-based conservation levels are derived by calculating
water savings from devices covered by existing water conservation ordinances and plumbing
codes, including the state Model Water Efficient Landscape Ordinance, with replacement and
new construction rates driven by demographic growth consistent with SCAG and SANDAG
land use and transportation plans used to derive retail demand. Price-effect conservation is
derived by calculating water savings by retail customers attributable to the effect of changes
in the real (inflation adjusted) price of water.
Water use reduction under Senate Bill 7 (SB X7-7) (see description below) is factored into local
water supplies. This has been done to recognize the fact that one method of compliance with
SB X7-7 is the development of recycled water in addition to conservation.
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Total Local Supplies
Projections of local supplies are based on information gathered from a number of sources
including past urban water management plans, Metropolitan’s annual local production
surveys, and communications between Metropolitan and member agency staff.
The
projections include groundwater and surface water production, recycled water and recovery
of contaminated or degraded groundwater (funded under the Metropolitan’s Local Resources
Program, as well as local agency funded programs), and seawater desalination. The local
supply projections presented in demand tables for the 2015 UWMP include existing projects that
are currently producing water, projects that are under construction, and Metropolitan’s IRP
local supply targets included as programs under development.
The total local supplies presented in the 2015 UWMP also include Los Angeles Aqueduct
deliveries and non-Metropolitan water supplies imported by or exchanged with member
agencies from sources outside of Metropolitan’s service area.
Water Use Reduction Achievement in 2015
On November 10, 2009, the state Legislature passed Senate Bill 7 as part of the Seventh
Extraordinary Session, referred to as SB X7-7 or the Water Conservation Act of 2009. This law is
the water conservation component to the historic Delta legislative package, and seeks to
achieve a 20 percent statewide reduction in urban per capita water use in California by
December 31, 2020. According to Water Code § 10608.36, wholesale agencies are required to
include in their UWMPs an assessment of present and proposed future measures, programs, and
policies that would help achieve the water use reductions required under SB X7-7. Urban
wholesale water suppliers are not required to comply with the target-setting and reporting
requirements of SB X7-7.
As a wholesale water agency, Metropolitan is not required to establish or report on an urban
water use reduction target. However, Metropolitan’s regional conservation programs are
designed to assist member agencies and retail water suppliers in the service area to comply
with SB X7-7. Therefore, Metropolitan monitors the progress of its service area. Also, in
compliance with SB X7-7, Metropolitan assesses its actions, programs, and policies to help
achieve the water use reductions required by SB X7-7.
Based on an analysis of population, demand, and the methodologies for setting targets
described in the legislation, Metropolitan’s baseline is 181 GPCD and the 2020 reduction target
is 145 GPCD. From 2011-2014, there was a slight increase in per capita water use explained in
part by continued economic recovery and drier weather as compared to previous years. With
mandatory restrictions from the state, Water Supply Allocation from Metropolitan and retail
water suppliers, the 2015 gallons per capita per day (GPCD) is 131, a 28 percent reduction from
the baseline.
Over the next five years, Metropolitan will periodically assess water supply conditions and trends
in per capita demand within its service area and evaluate potential programs to ensure
attainment of the goal. Metropolitan also continues to provide support for retail agency efforts
through technical assistance, legislation, code and standards updates, and potential financial
incentives where needed for market transformation to increase water use efficiency.
Supply Capabilities
The 2015 UWMP reports on Metropolitan’s water reliability and identifies projected supplies to
meet the long-term demand within its service area. Metropolitan’s supply capabilities are
evaluated using the following assumptions:
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Hydrologic Conditions and Reporting Period
The 2015 UWMP presents Metropolitan’s supply capabilities from 2020 through 2040 under the
three hydrologic conditions specified in the Act: single dry-year (represented by a repeat of
1977 hydrology), multiple dry-year (represented by a repeat of 1990 to 1992 hydrologies), and
average year (represented by the average of 1922 to 2012 hydrologies).
Colorado River Aqueduct Supplies
Colorado River Aqueduct (CRA) supplies include supplies that would result from existing and
committed programs and from implementation of the Quantification Settlement Agreement
(QSA) and related agreements. The QSA establishes the baseline water use for each of the
agreement parties and facilitates the transfer of water from agricultural agencies to urban uses.
A detailed discussion of the QSA is included in Section 3. Colorado River Water Management
Programs are potentially available to supply additional water up to the CRA capacity of
1.2 MAF on an as-needed basis.
State Water Project Supplies
State Water Project (SWP) supplies are estimated using the 2015 SWP Delivery Capability Report
distributed by DWR in July 2015. The 2015 Delivery Capability Report presents the current DWR
estimate of the amount of water deliveries for current (2015) conditions and conditions 20 years
in the future. These estimates incorporate restrictions on SWP and Central Valley Project (CVP)
operations in accordance with the biological opinions of the U.S. Fish and Wildlife Service and
National Marine Fisheries Service issued on December 15, 2008, and June 4, 2009, respectively.
Under the 2015 Delivery Capability Report with existing conveyance and low outflow
requirements scenario, the delivery estimates for the SWP for 2020 conditions as percentage
of Table A amounts are 12 percent, equivalent to 257 TAF for Metropolitan, under a single
dry-year (1977) condition and 51 percent, equivalent to 976 TAF for Metropolitan, under the
long-term average condition.
In dry, below-normal conditions, Metropolitan has increased the supplies received from the
California Aqueduct by developing flexible Central Valley/SWP storage and transfer programs.
Over the last two years under the pumping restrictions of the SWP, Metropolitan has worked
collaboratively with the other contractors to develop numerous voluntary Central Valley/SWP
storage and transfer programs. The goal of these storage/transfer programs is to develop
additional dry-year supplies that can be conveyed through the California Aqueduct during dry
hydrologic conditions and regulatory restrictions.
Storage
A key component of Metropolitan’s water supply capability is the amount of water in
Metropolitan’s storage facilities. Storage is a major component of Metropolitan’s dry-year
resource management strategy.
Metropolitan’s likelihood of having adequate supply
capability to meet projected demands, without implementing the Water Supply Allocation
Plan, is dependent on its storage resources.
In developing the supply capabilities for the 2015 UWMP, Metropolitan assumed the current
(2015) storage levels at the start of simulation and used the median storage levels going into
each of the five-year increments based on the balances of supplies and demands. Under the
median storage condition, there is an estimated 50 percent probability that storage levels
would be higher than the assumption used, and a 50 percent probability that storage levels
would be lower than the assumption used. All storage capability figures shown in the 2015
UWMP reflect actual storage program conveyance constraints. It is important to note that
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under some conditions, Metropolitan may choose to implement the WSAP in order to preserve
storage reserves for a future year, instead of using the full supply capability. This can result in
impacts at the retail level even under conditions where there may be adequate supply
capabilities to meet demands.
Findings of the 2015 Urban Water Management Plan
The 2015 UWMP provides a comprehensive summary of Metropolitan’s demand and supply
outlook through 2040. As a reporting document, the UWMP will be updated every five years to
reflect changes in water demand and supply projections.
The 2015 UWMP satisfies all the reporting requirements mandated by the Act. The key reporting
points of this 2015 UWMP are as follows:


Metropolitan has supply capabilities that would be sufficient to meet expected demands
from 2020 through 2040 under single dry-year and multiple dry-year hydrologic conditions,
as presented in Figure ES-1, as well as average year hydrologic conditions.



Metropolitan has comprehensive plans for stages of actions it would undertake to address
up to a 50 percent reduction in its water supplies and a catastrophic interruption in water
supplies through its Water Surplus and Drought Management and Water Supply Allocation
Plans. Metropolitan also developed an Emergency Storage Requirement to mitigate
against potential interruption in water supplies resulting from catastrophic occurrences
within the Southern California region, including seismic events along the San Andreas fault.
In addition, Metropolitan is working with the State on the Delta Risk Management Strategy
to reduce the impacts of a seismic event in the Delta that would cause levee failure and
disruption of SWP deliveries.



Metropolitan will continue investments in water use efficiency measures to help the region
achieve the 20 percent per person potable water use reduction by 2020.



Metropolitan has plans for supply implementation and continued development of a
diversified resource portfolio including programs in the CRA, SWP, Central Valley storage
and transfers programs, local resource projects, and in-region storage that enables the
region to meet its water supply needs.



Metropolitan has a collaborative process for its planning initiatives, including the
preparation of the 2015 UWMP.
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Figure ES -1 Supply Capabilities under Single Dry-Year and Multiple Dry-Year Hydrologies
Supply Capability Single Dry-Year

Supply Capability Multiple Dry-Years

Total Demands on Metropolitan Single Dry-Year

Total Demands on Metropolitan Multiple Dry-Years

4.50
4.00
3.50
3.00
Million
Acre-Feet
per Year

2.50
2.00
1.50
1.00
0.50
0.00
2020

2025

2030

2035

2040

Note:
1. Supply capabilities are derived using the simulated median storage level going into each of five-year increments based
on the balances of supplies and demands. Under the median storage condition, there
is an estimated 50 percent probability that storage levels would be higher than the assumption used, and
a 50 percent probability that storage levels would be lower than the assumption used.
2. Under some conditions, Metropolitan may choose to implement the WSAP in order to preserve storage reserves for a
future year, instead of using the full supply capability. This can result in impacts at the retail level even under conditions
where there may be adequate supply capabilities to meet firm demands.
3. All storage capability figures shown in the 2015 UWMP reflect actual storage program conveyance constraints.
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Introduction
1.1

1

Introduction to this Document and the Agency

Organization of this Document
This report complies with the Urban Water Management Planning Act of 1984 (Act). In addition
to complying with the Act, this report details Metropolitan’s current situation and how it will
meet the challenges of the future. This document contains five sections. The first section is the
Introduction that defines Metropolitan in terms of governance, structure, and current water
supply status. This section also briefly outlines how Metropolitan will meet current and future
challenges. The second section describes Metropolitan’s planning activities and explains how
the agency will manage the region’s water resources to ensure a reliable water supply for the
region. The third section describes the actions Metropolitan has taken to implement the plans
outlined in Section 2 and lists future programs and activities. The fourth section addresses the
issue of water quality and steps taken to deliver high-quality water to Metropolitan’s service
area. The last section details the public outreach component integrated with Metropolitan’s
planning processes. Appendices that include supporting documents for this report are at the
conclusion of this report. The sections are further described in detail below:
Section 1 - Introduction
In addition to demonstrating how this report complies with the Act, the 2015 Urban Water
Management Plan (UWMP) details Metropolitan’s current situation and outlines its plan for
meeting the challenges of the future. The Introduction section includes:


Discussion of the Act and Metropolitan’s reporting responsibilities under the Act;



Introduction to Metropolitan and description of its formation, purpose, service area,
member agencies, and governance;



Historical and demographic information on Metropolitan’s service area;



Discussion of Metropolitan’s current condition, challenges, and resource planning strategies;
and



Evaluation of Metropolitan’s supply capabilities for the next three years under a multiple
dry-year scenario.

Section 2 - Planning for the Future
The Planning for the Future section discusses how Metropolitan plans to meet Southern
California’s water needs in the future. The section highlights the importance of Integrated
Water Resources Planning by summarizing Metropolitan’s planning processes over the years
and emphasizes the need for Metropolitan to implement adaptive planning strategies that will
prepare the region to deal with uncertainties. This section also includes:


Evaluation of regional water demand under single dry-year, multiple dry-year, and average
year conditions for years 2020 through 2040;
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Evaluation of supply capabilities under single dry-year, multiple dry-year, and average year
conditions for years 2020 through 2040;



Discussion of water shortage contingency analysis though the Water Surplus and Drought
Management Plan and the Water Supply Allocation Plan;



Discussion of other supply reliability risks including climate change; and



Discussion of the different elements of Metropolitan’s rate structure and revenue
management.

Section 3 – Implementing the Plan
The Implementing the Plan section summarizes Metropolitan’s progress in developing a
diversified resource mix that enables the region to meet its water supply needs. The
investments that Metropolitan has made and its continuing efforts in many different areas
coalesce toward its goal of long-term supply reliability for the region. This section includes:


Discussion of resources and program development for the CRA, SWP, Central Valley/SWP
storage and transfers programs, conservation, local resources program (groundwater
recovery, recycling, desalination), and groundwater; and



Discussion of Metropolitan’s measures, programs, and policies to help meet the SB X7-7 goal
of 20 percent water use reduction by 2020 and the region’s progress in meeting this target.

Section 4 - Water Quality
The Water Quality section identifies key regional water quality issues and discusses the
protection of the quality of source water and development of water management programs
that maintain and enhance water quality. This section also includes:


Discussion of water quality issues of concern, constituents of emerging concern, and water
quality programs that Metropolitan has undertaken to protect its water supplies.

Section 5 – Coordination and Public Outreach
The Coordination and Public Outreach section presents the processes undertaken in the
development of the 2015 IRP Update and 2015 UWMP with the public and other stakeholders.
It provides a list of all meetings and workshops conducted to promote and achieve consensus
and collaborative planning. Included in this section are the public notification letters and
announcements distributed by Metropolitan as required by the Act and a copy of the
Metropolitan resolution adopting and approving the 2015 UWMP for submittal to DWR.
Appendices
The appendices provide detailed background on the information presented in the 2015 UWMP.
Appendix 1 - Demand Forecast
Appendix 2 - Existing Regional Water Supplies
Appendix 3 - Justifications for Supply Projections
Appendix 4 - Water Supply Allocation Plan
Appendix 5 - Local Projects
Appendix 6 - Conservation Estimates and Water Savings from Codes, Standards, and
Ordinances
Appendix 7 - Distribution System Water Losses
Appendix 8 - Recent CUWCC Filings
1-2
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Appendix 9 - Metropolitan’s Energy Intensity Calculations, Including Conveyance and
Distribution Generation
Appendix 10 - DWR’s Standardized Tables
Urban Water Management Planning Act
This report has been prepared in compliance with Water Code Sections 10610 through 10656 of
the Urban Water Management Planning Act (Act), which were added by Statute 1983,
Chapter 1009, and became effective on January 1, 1984. This Act requires that “every urban
water supplier shall prepare and adopt an urban water management plan” (Water Code
§ 10620(a)). An “urban water supplier” is defined as a supplier providing water for municipal
purposes to more than 3,000 customers or supplying more than 3,000 acre-feet of water
annually (Water Code § 10617). These plans must be filed with the California Department of
Water Resources (DWR) every five years. However, the 2015 plans must be submitted to DWR
by July 1, 2016. The Act’s requirements include:


Detailed evaluation of the supplies necessary to meet demands over at least a 20-year
period, in five-year increments, for a single dry water year, in multi-year droughts, and
during average year conditions;



Documentation of the stages of actions an urban water supplier would undertake to
address up to a 50 percent reduction in its water supplies;



Description of the actions to be undertaken in the event of a catastrophic interruption in
water supplies; and



Evaluation of reasonable and practical efficient water uses, recycling, and conservation
activities.

In addition, Water Code § 10608.36 requires wholesale agencies to include in their UWMPs an
assessment of present and proposed future measures, programs, and policies that would help
achieve water use reduction targets.
Changes in the Act Since 2010
Since 2010, several amendments have been made to the Act. The following is a summary of
the significant changes in the Act that have occurred from 2010 to the present:


Changes the deadline for water suppliers to submit their 2015 UWMPs to DWR to July 1, 2016
(Water Code § 10621(d)).



Adds “distribution system water loss” to the list of past, present, and projected future
water uses that the UWMP is to quantify to the extent that records are available and
over the same 5-year increments described in Water Code § 10631(a). (Water Code
§ 10631(e)(1)(J)). For the 2015 UWMP, the distribution system water loss must be quantified
for the most recent 12-month period available. For all subsequent updates, the distribution
system water loss must be quantified for each of the 5 years preceding the plan update.
(Water Code § 10631(e)(3)(A)). The distribution system water loss quantification must be
reported in accordance with a worksheet approved or developed by DWR through a
public process. The water loss quantification worksheet must be based on the water system
balance methodology developed by the American Water Works Association (AWWA)
(Water Code § 10631(e)(3)(B)).



If available and applicable to an urban water supplier, water use projections may display
and account for the water savings estimated to result from adopted codes, standards,
ordinances, or transportation and land use plans identified by the urban water supplier, as
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applicable to the service area (Water Code § 10631(e)(4)(A)). To the extent that an urban
water supplier reports the information described in § 10631(e)(4)(A), an urban water supplier
shall do both of the following: (1) provide citations of the various codes, standards,
ordinances, or transportation and land use plans used in making the projections; and
(2) indicate the extent that the water use projections consider savings from codes,
standards, ordinances, or transportation and land use plans. Water use projections that do
not account for these water savings shall note that fact (Water Code § 10631(e)(4)(B)).


Requires plans by retail water suppliers to include a narrative description that addresses the
nature and extent of each water demand management measure (DMM) implemented
over the past 5 years. The narrative must describe the water DMMs that the supplier plans
to implement to achieve its water use targets pursuant to Water Code § 10608.20 (Water
Code § 10631(f)(1)(A)). The narrative must also include descriptions of the following water
DMMs:
water waste prevention ordinances, metering, conservation pricing, public
education and outreach, programs to assess and manage distribution system real loss,
water conservation program coordination and staffing support; and other DMMs that have
a significant impact on water use as measured in GPCD, including innovative measures, if
implemented (Water Code § 10631(f)(1)(B).



Requires plans by wholesale water suppliers to include a narrative description of metering,
public education and outreach, water conservation program coordination and staffing
support, and other DMMs that have a significant impact on water use as measured in
GPCD, including innovative measures, if implemented, as well as a narrative description of
their distribution system asset management and wholesale supplier assistance programs
(Water Code § 10631(f)(2)).



Adds the voluntary reporting in the UWMP of any of the following information: an estimate
of the amount of energy used: (1) to extract or divert water supplies; (2) to convey water
supplies to water treatment plants or distribution systems; (3) to treat water supplies; (4) to
distribute water supplies through the distribution system; (5) for treated water supplies in
comparison to the amount used for non-treated water supplies; and (6) to place water into
or to withdraw water from storage; and (7) any other energy-related information the urban
water supplier deems appropriate (Water Code § 10631.2(a)). DWR included in its UWMP
guidance a methodology for the voluntary calculation or estimation of the energy intensity
of urban water systems (Water Code § 10631.2(b)).



Requires urban water suppliers to submit plans or amendments to plans electronically
and to include any standardized forms, tables, or displays specified by DWR (Water
Code § 10644(a)(2)).

Senate Bill 7 of the Seventh Extraordinary Session of 2009, Water Conservation in the Delta
Legislative Package
In addition to changes to the Act, the state Legislature passed Senate Bill 7 as part of the
Seventh Extraordinary Session, referred to as SB X7-7, on November 10, 2009, which became
effective February 3, 2010. This law was the water conservation component to the historic
Delta legislative package, and seeks to achieve a 20 percent statewide reduction in urban per
capita water use in California by December 31, 2020. This implements the Governor’s similar
2008 water use reduction goals. The law requires each urban retail water supplier to develop
urban water use targets to help meet the 20 percent goal by 2020, and an interim urban water
reduction target by 2015.
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The bill states that the legislative intent is to require all water suppliers to increase the efficiency
of use of water resources and to establish a framework to meet the state targets for urban
water conservation called for by the Governor. The bill establishes methods for urban retail
water suppliers to determine targets to help achieve increased water use efficiency by the
year 2020. The law is intended to promote urban water conservation standards consistent with
the California Urban Water Conservation Council’s adopted best management practices.
An urban retail water supplier may update its 2020 urban water use target in its 2015 UWMP
(Water Code § 10608.20(g)).
Urban wholesale water suppliers are not required to perform all of the target-setting and
reporting requirements of SB X7-7. However, wholesale agencies must include in their UWMPs
an assessment of present and proposed future measures, programs, and policies that would
help achieve the water use reductions required under this law (Water Code § 10608.36).
Metropolitan addresses in Sections 3.4, 3.5, and 3.7 the actions it is taking to help urban retail
water suppliers to achieve the urban per capita water use reduction pursuant to the goals set
forth in SB X7-7.
Metropolitan’s Compliance with the Urban Water Management Planning Act
As with Metropolitan’s previous plans, this Plan does not explicitly discuss specific activities
undertaken by member agencies unless they relate to one of Metropolitan’s water demand or
supply management programs. Presumably, each member agency will discuss these activities
in its Urban Water Management Plan, but elements of this Plan do not necessarily have to be
adopted by the urban water suppliers or the public agencies directly providing retail water.
DWR Guidance
In 2010, DWR provided a guidebook to aid water suppliers in developing their urban water
management plans. These materials helped water suppliers to comply with the law and DWR
staff to review submitted plans for regulatory compliance. The 2010 guidebook consisted of
two parts: (1) preparing a UWMP – specific guidance for addressing UWMP requirements in the
Water Code; and (2) UWMP supporting information – a detailed discussion of specific subjects
or supporting documents related to preparing a UWMP. The 2010 guidebook also included a
checklist for cross-referencing sections of the respondent water supplier’s plan with the relevant
sections of the Water Code to confirm that it addressed all relevant provisions of the Act.
In March 2016, DWR issued the Final 2015 UWMP Guidebook for Urban Water Suppliers. The
2015 guidebook has been updated from the 2010 version to reflect new legislation and to
group the Water Code requirements by topic. As part of the guidebook, DWR has developed
standardized tables for the reporting and submittal of UWMP data to DWR. As mentioned
above, water suppliers are required to use these standardized tables for electronic submittal of
their UWMPs to DWR to satisfy the new legislative requirement (Water Code § 10644(a)(2)). For
the 2015 UWMP, Metropolitan electronically submitted the standardized tables to the
designated DWR portal. In addition, Metropolitan included the standardized submittals in this
Plan as Appendix 10.
The 2015 guidebook includes a voluntary checklist to show reporting of required elements to
assist DWR with its review of the submitted UWMP. Included in the beginning of this Plan is a
compliance checklist, organized by Water Code section, which summarizes Metropolitan’s
response to the requirements of the Water Code and indicates where each required element
can be found in the Plan.
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1.2

The Metropolitan Water District of Southern California

Formation and Purpose
The Metropolitan Water District of Southern California (Metropolitan) is a public agency
organized in 1928 by a vote of the electorates of 13 Southern California cities. The agency was
enabled by the adoption of the original Metropolitan Water District Act (Metropolitan Act) by
the California Legislature "for the purpose of developing, storing, and distributing water" to the
residents of Southern California. The Metropolitan Act also allows Metropolitan to sell additional
water, if available, for other beneficial uses. In 1992, the Metropolitan Board of Directors
adopted the following mission statement:
"To provide its service area with adequate and reliable supplies of high-quality water to
meet present and future needs in an environmentally and economically responsible way."
The first function of Metropolitan was building the Colorado River Aqueduct (CRA) to convey
water from the Colorado River. Deliveries through the aqueduct to member agencies began
in 1941 and supplemented the local water supplies of the Southern California member cities. In
1960, to meet growing water demands in its service area, Metropolitan contracted for
additional water supplies from the State Water Project (SWP) via the California Aqueduct,
which is owned and operated by DWR. SWP deliveries began in 1972. Metropolitan currently
receives imported water from both of these sources: (1) Colorado River water via the CRA, and
(2) the SWP via the California Aqueduct.
Service Area
Metropolitan’s service area covers the Southern California coastal plain. It extends about
200 miles along the Pacific Ocean from the city of Oxnard on the north to the international
boundary with Mexico on the south, and it reaches as far as 70 miles inland from the coast
(Figure 1-1). The total area served is approximately 5,200 square miles, and it includes portions
of Los Angeles, Orange, Riverside, San Bernardino, San Diego, and Ventura counties. Table 1-1
shows that although only 14 percent of the land area of the six Southern California counties is
within Metropolitan's service area, nearly 85 percent of the populations of those counties reside
within Metropolitan's boundaries.
Member Agencies
Metropolitan is currently composed of 26 member agencies, including 14 cities, 11 municipal
water districts, and one county water authority. Metropolitan is a water wholesaler with no
retail customers. It provides treated and untreated water directly to its member agencies.
Metropolitan's 26 member agencies deliver to their customers a combination of local
groundwater, local surface water, recycled water, and imported water purchased from or
exchanged with Metropolitan. For some member agencies, Metropolitan supplies almost all
the water used within that agency's service area, while others obtain varying amounts of water
from Metropolitan to supplement local supplies. Over the last ten years (from 2006-2015),
Metropolitan has provided between 50 and 60 percent of the municipal, industrial, and
agricultural water used in its service area. The remaining water supply comes from local wells,
local surface water, recycling, the city of Los Angeles' aqueducts from the Owens Valley/Mono
Basin east of the Sierra Nevada, and water conserved by the Imperial Irrigation District and the
All-American and Coachella Canal Lining Projects for the San Diego County Water Authority
which is exchanged for water supplies delivered by Metropolitan. Member agencies also
implement conservation programs that can be considered part of their supplies.
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Some member agencies provide retail water service, while others provide water to the local
area as wholesalers. Table 1-2 shows Metropolitan’s member agencies and the type of service
that they provide. As shown in the table, 15 member agencies provide retail service to
customers, 9 provide only wholesale service, and 2 provide a combination of both. Throughout
Metropolitan's service area, approximately 250 retail water suppliers directly serve the
population.
Metropolitan's member agencies serve residents in 152 cities and 89 unincorporated
communities. Table 1-3 shows the member agencies of Metropolitan, as well as the cities and
communities served by those member agencies. Figure 1-1 also shows the geographical area
served by the member agencies.
Currently, member agencies receive water from Metropolitan at various delivery points, and
pay for service through a rate structure made up of multiple components. The majority of these
components consist of uniform volumetric rates, and the majority of the revenue is collected
through a tiered volumetric supply charge. The second tier of this rate is set at the cost of
developing new supplies. Metropolitan’s pricing and rate structure are described in detail in
Section 2.7.
To aid in planning future water needs, member agencies advise Metropolitan in April of each
year of how much water they anticipate they will need during the next five years. In addition,
Metropolitan works with its member agencies to forecast future water demands.

Table 1-1
July 1, 2015 Area and Population in the
Six Counties of Metropolitan's Service Area
County

Total County

In Metropolitan
Service Area

Percent in
Metropolitan

Land Area (Square Miles)
Los Angeles County
Orange County
Riverside County
San Bernardino County
San Diego County
Ventura County

4,061
789
7,208
20,052
4,200
1,845

1,408
699
1,057
242
1,420
365

35%
89%
15%
1%
34%
20%

Metropolitan's Service Area

38,155

5,191

14%

Population (Persons)
Los Angeles County
Orange County
Riverside County
San Bernardino County
San Diego County
Ventura County

10,192,000
3,165,000
2,331,000
2,128,000
3,276,000
853,000

9,267,000
3,153,000
1,679,000
839,000
3,169,000
633,000

91%
100%
72%
39%
97%
74%

Metropolitan's Service Area

21,945,000

18,740,000

85%
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Table 1-2
Metropolitan's Member Agencies and Type of Water Service Provided
Member Agency

Retail or Wholesale

Los Angeles County
Beverly Hills, City of
Burbank, City of
Central Basin Municipal Water District
Compton, City of
Foothill Municipal Water District
Glendale, City of
Las Virgenes Municipal Water District
Long Beach, City of
Los Angeles, City of
Pasadena, City of
San Fernando, City of
San Marino, City of
Santa Monica, City of
Three Valleys Municipal Water District
Torrance, City of
Upper San Gabriel Valley Municipal Water District
West Basin Municipal Water District

Retail
Retail
Wholesale
Retail
Wholesale
Retail
Retail
Retail
Retail
Retail
Retail
Retail
Retail
Wholesale
Retail
Wholesale
Wholesale

Orange County
Anaheim, City of
Fullerton, City of
Municipal Water District of Orange County
Santa Ana, City of

Retail
Retail
Wholesale
Retail

Riverside County
Eastern Municipal Water District
Western Municipal Water District

Retail & Wholesale
Retail & Wholesale

San Bernardino County
Inland Empire Utilities Agency

Wholesale

San Diego County
San Diego County Water Authority

Wholesale

Ventura County
Calleguas Municipal Water District
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Table 1-3
Member Agencies

THEMETROPOLITANWATERDISTRICTOFSOUTHERNCALIFORNIA
MunicipalWaterDistricts(11)
Calleguas
OrangeCounty
CentralBasin
ThreeValleys
Foothill
UpperSanGabrielValley
InlandEmpire
WestBasin
Eastern
Western
LasVirgenes

Anaheim
BeverlyHills
Burbank
Compton
Fullerton

MemberCities(14)
Glendale
SanMarino
LongBeach
SantaAna
LosAngeles
SantaMonica
Pasadena
Torrance
SanFernando

CountyWater
Authorities(1)
SanDiego


CitieswithinMemberAgencies
CALLEGUASMWD
Camarillo
CamarilloHeights
Fairview
LakeSherwoodValley
LasPosas
Moorpark
NAWSPointMugu
NCBCPortHueneme
OakPark
Oxnard
PortHueneme
SantaRosaValley
SimiValley
Somis
ThousandOaks
CentralBasinMWD
Artesia
Bell
Bellflower
BellGardens
Cerritos
Commerce
Cudahy
Downey
EastLosAngeles
Florence
HawaiianGardens
HuntingtonPark
LaHabraHeights
Lakewood
LaMirada
Lynwood
Maywood
Montebello
Norwalk
Paramount
PicoRivera
SantaFeSprings
SignalHill
SouthGate
SouthWhittier
Vernon
Whittier
FoothillMWD
Altadena
LaCañadaFlintridge
LaCrescenta
Montrose
INLANDEMPIRE
Chino
ChinoHills
Fontana
Montclair
Ontario
RanchoCucamonga
Upland

EasternMWD
GoodHope
Hemet
Homeland
JuniperFlats
Lakeview
MeadValley
Menifee
MorenoValley
Murrieta
MurrietaHotSprings
Nuevo
NorthCanyonLake
Perris
QuailValley
Romoland
SanJacinto
SunCity
Temecula
ValleVista
Winchester
LasVirgenesMWD
Agoura
AgouraHills
Calabasas
Chatsworth
HiddenHills
LakeManor
MalibuLake
MonteNido
WestlakeVillage
WestHills
MWDOFORANGECOUNTY
AlisoViejo
Brea
BuenaPark
CapistranoBeach
CoronaDelMar
CostaMesa
CotoDeCaza
Cypress
DanaPoint
FountainValley
GardenGrove
HuntingtonBeach
Irvine
LagunaBeach
LagunaHills
LagunaNiguel
LagunaWoods
LaHabra
LakeForest
LaPalma
LeisureWorld
LosAlamitos
MissionViejo
MonarchBeach
NewportBeach
Orange
Placentia
RanchoSantaMargarita
SanClemente
SouthLaguna
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MWDOFORANGECOUNTY(cont.)
SanJuanCapistrano
SealBeach
Stanton
Tustin
TustinFoothills
VillaPark
Westminster
YorbaLinda
ThreeValleysMWD
Azusa
CharterOak
Claremont
Covina
CovinaKnolls
DiamondBar
Glendora
Industry
LaVerne
Pomona
RowlandHeights
SanDimas
So.SanJoseHills
Walnut
WestCovina
UpperSanGabrielValleyMWD
Arcadia
AvocadoHeights
BaldwinPark
Bradbury
Citrus
Covina
Duarte
ElMonte
Glendora
HaciendaHeights
Industry
Irwindale
LaPuente
MayflowerVillage
Monrovia
Rosemead
SanGabriel
SouthElMonte
SouthPasadena
SouthSanGabriel
TempleCity
Valinda
WestCovina
WestPuenteValley
WESTBASINMWD
AlondraPark
Carson
CulverCity
ElSegundo
Gardena
Hawthorne
HermosaBeach
Inglewood
LaderaHeights
Lawndale
Lennox

WESTBASINMWD(cont.)
Lomita
Malibu
ManhattanBeach
MarinaDelRey
PalosVerdesEstates
RanchoPalosVerdes
RedondoBeach
RollingHills
RollingHillsEstates
RossͲSexton
TopangaCanyon
WestAthens
WestHollywood
WESTERNMWDOF
RiversideCounty
BedfordHeights
CanyonLakes
Corona
EagleValley
ElSobrante
Jurupa
LakeElsinore
LakeMathews
MarchAFB
Murrieta
Norco
Riverside
Rubidoux
Temecula
TemescalCanyon
Woodcrest
SANDIEGOCWA
Alpine
Bonita
Bonsall
CampPendleton
Carlsbad
CasaDeOro
ChulaVista
DelMar
ElCajon
Encinitas
Escondido
Fallbrook
Lakeside
LaMesa
LemonGrove
MountHelix
NationalCity
Oceanside
PaumaValley
Poway
Rainbow
Ramona
RanchoSantaFe
SanDiego
SanMarcos
Santee
SolanaBeach
SpringValley
ValleyCenter
Vista
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Board of Directors and Management Team
Metropolitan's Board of Directors currently consists of 38 directors. The Board consists of at least
one representative from each member agency, with each agency's assessed valuation
determining its additional representation and voting rights. Directors can be appointed by the
chief executive officer of the member agency or be elected by a majority vote of the
governing body of the agency. Metropolitan does not compensate directors for their service.
The Board includes business, professional, and civic leaders. Board meetings are generally held
on the second Tuesday of each month and are open to the public.
Throughout its history, the Board has delegated certain tasks to Metropolitan staff, which are
codified in Metropolitan’s Administrative Code. In addition, Metropolitan has developed policy
principles to help achieve its mission to provide adequate and reliable supplies of high-quality
water in an environmentally and economically responsible way. These policies can be found in
a variety of documents including: specific policy statements, the Administrative Code, Boardadopted policy principles, and letters submitted to the Board. Policy statements are also
embedded in formal Board meeting discussions and recorded in meeting minutes. The policies
established by the Board are subject to all applicable laws and regulations. The management
of Metropolitan is under the direction of its General Manager, who serves at the discretion of
the Board, as do Metropolitan's General Auditor, General Counsel, and Ethics Officer.
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1.3

Metropolitan Service Area Historical Information

Population
In 1990, the population of Metropolitan's service area was approximately 15.0 million people.
By 2015, it had reached an estimated 18.7 million, representing almost half of the state's
population. In the past, annual growth has varied from about 200,000 annually in the 1970s and
early-to-mid-1980s to more than 300,000 annually in the late 1980s. Population growth slowed
due to economic recession during the early 1990s to just over 50,000 in 1995, before again rising
to more than 250,000 per year in the period 1999 through 2002. Growth has generally
averaged 120,000 persons per year during the last 10 years from 2006 to 2015. Figure 1-2 shows
the service area population growth from 1970-2015.
The most populated cities within Metropolitan's service area are Los Angeles (largest city in the
state), San Diego (second largest in the state), Long Beach, Anaheim, Santa Ana, and
Riverside. The Department of Finance State Population Report from May 2015 reports biggest
numeric increases occurring in the cities of Los Angeles and San Diego, consistent with their
larger population base. Figure 1-3 shows the 5-year growth rates for the six counties within
Metropolitan’s service area. As can be seen from this figure, there has been an overall
increase in population growth rate in the last 5 years. Appendix 1 presents a detailed
discussion of the demographic trends in Southern California and their impacts on regional
demand forecasts.

Figure 1-2 Service Area Population Growth 1970-2015
20
16
12
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of People

8
4
0
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SOURCE: U.S. Census, California Department of Finance and Metropolitan
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Figure 1-3 Average Annual Population Growth Rates in Metropolitan’s Service Area
1981 - 1985
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1991 - 1995

2006 - 2010

2011 - 2015
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SOURCE: U.S. Census, California Department of Finance and Metropolitan

Historical Retail Water Demands
Figure 1-4 presents historical retail water demands on a calendar year basis in Metropolitan’s
service area. Since 1980, retail water demands varied from 2.9 million acre-feet (MAF) in 1983
to nearly 4.2 MAF in 2007. Due to the economic recession, drought impacts, conservation, and
mandatory water use restrictions, demands declined to 3.1 MAF in 1991. Demand remained
below the peak level as a result of continuing effects from the recession and the drought
coupled with a number of wet years and ongoing conservation efforts. In 2000, retail demands
reached 3.9 MAF, surpassing the early peak level for the first time in a decade. Since 2000,
retail demands reached a new peak level in 2007 with nearly 4.2 MAF. Calendar year 2007 was
the driest year since 1989, with precipitation measured at 5.66 inches in Downtown Los Angeles.
Since the peak retail demand in 2007, a decrease in demand was observed during the
economic recession of 2008-2012. Starting in 2012, the severe drought in California led to a
massive conservation campaign and water use restriction by the State, Metropolitan, and local
water agencies resulting in a decrease in demand in 2015.
In 2015, about 97 percent of the retail demands were used for municipal and industrial
purposes (M&I), and 3 percent for agricultural purposes. The relative share of agricultural water
use has declined due to urbanization and market factors, including the price of water.
Agricultural water use accounted for 19 percent of total regional water demand in 1970,
12 percent in 1980, 10 percent in 1990, and 3.5 percent in 2010.
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Figure 1-4 Retail Demand in Metropolitan’s Service Area
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* 2015 estimated based on best available data as of October 2015.

Climate and Rainfall
As Figure 1-5 shows, Metropolitan’s service area encompasses three major climate zones.
Table 1-4 reports the 30-year (1985-2014) average temperature, rainfall, and evapotranspiration
(expressed as Eto) information for representative locations within those three zones.
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2.20
3.07

57.15
54.01

Jan
2.99
1.83
2.18

Riverside County2

San Diego County3

Average Precipitation

Los Angeles County1

San Diego2

Riverside3

29

2.2
2
2.5
5
2.1
1

Los Angeles County

San Diego

Riverside

34

42

37

Mar

1.59

1.47

2.16

Mar

57.76

59.42

60.62

Mar

46

53

47

Apr

0.70
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Jul

0.03

0.03

0.03
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Aug

0.01

0.01

0.02

Aug

30-year Average (1985-2014)

66.19

63.62

65.96

May

43
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50

Sep

0.12

0.13

0.18

Sep

73.31

69.67

72.20
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36

41
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0.63

0.58

0.73

Oct

66.43
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24

29

26

Nov

0.71

0.94

1.16

Nov
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1.86
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2.64
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52.97

56.66

57.38

Dec

46.5

56.4

50.1

Annual

11.16

9.85

15.20

Annual

64.09

63.25

65.15

Annual

1. Temperature and precipitation data are from the National Oceanic and Atmospheric Administration, USC Station KCQT. Last updated July 1, 2015.
2. Temperature and precipitation data are from the National Oceanic and Atmospheric Administration, Riverside Station KNOC. Last updated July 1, 2015.
3. Temperature and precipitation data are from the National Oceanic and Atmospheric Administration, San Diego Airport Station KSAN. Last updated July 1, 2015.
4. Eto values are from Model Water Efficient Landscape Ordinance, September 10, 2009, Appendix A: Reference Evapotranspiration (Eto) Table.
Eto values were derived from: 1) California irrigation Management Information System (CIMIS); 2) Reference Evapotranspiration Zone Map, UC Department of Land,
Air and Water Resources and California Department of Water Resources 1999; 3) Reference Evapotranspiration for California, UC Department of Agriculture and Natural
Resources, 1987, Bulletin 1922; and 4) Determining Daily Reference Evapotranspiration, UC Cooperative Extension, Division of Agriculture and Natural Resources, 1987,
Publication Leaflet 21426.
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Los Angeles County1
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Average Temperature

30-year Average (1985-2014)

Table 1-4 Weather Variables in Three Zones in Metropolitan's Service Area
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Current Conditions

Current Challenges
Metropolitan faces a number of challenges in providing adequate, reliable, and high quality
supplemental water supplies for southern California. One of those challenges is dry hydrologic
conditions that can have a significant impact on Metropolitan’s imported water supply sources.
This section offers a brief discussion of Metropolitan’s current challenges, current available
resources, short-term supply outlook, and recent and near-term actions to meet these
challenges.
Dry conditions persisted into 2015, resulting in a fourth consecutive dry year for California. The
year began with the driest January on record. The peak of the snowpack season traditionally
occurs on April 1; however, in 2015, the snowpack peaked in January at only 17 percent of the
April 1 average measurement, resulting in the earliest and lowest snowpack peak in recorded
history. The statewide snowpack was all but gone by April 1, 2015, and registered a record low
of 5 percent of average for that day. This dry hydrology produced only 51 percent of average
runoff for the water year and consequently kept state reservoirs below average storage levels.
As a result, Metropolitan only received 20 percent of its contract water supplies from the State
Water Project (SWP) in 2015.
In 2015, the Upper Colorado River Basin snowpack peaked in March at 76 percent of normal.
Runoff for that basin measured 94 percent of normal due to above normal rainfall in May,
June and July, which averted a Colorado River shortage condition for 2016. This allowed
Metropolitan to implement new water management programs and bolster supplies in 2015.
The Colorado River, however, is experiencing a 16-year drought causing total storage levels in
that system to steadily decline and increasing the likelihood of shortage in future years beyond
2016.  The restrictions on water use generated a record demand for water-saving rebates and
refocused efforts to increase development of local water resources.
Sacramento-San Joaquin River Delta Issues
The Sacramento-San Joaquin River Delta (Bay-Delta) is the hub of California’s water supply and
is critically important to the entire state. About 30 percent of Southern California’s water supply
moves across the Bay-Delta. The Bay-Delta’s declining ecosystem, caused by a number of
factors that include agricultural runoff, predation of native fish species, urban and agricultural
discharge, changing ecosystem food supplies, and overall system operation, has led to
reduction in water supply deliveries. SWP delivery restrictions due to regulatory requirements
resulted in the loss of about 1.5 MAF of supplies to Metropolitan from 2008 through 2014,
reducing the likelihood that regional storage can be refilled in the near-term. Operational
constraints will likely continue until a long-term solution to the problems in the Bay-Delta is
identified and implemented.
In April 2015, the Brown Administration announced California WaterFix, as well as a separate
ecosystem restoration effort called California EcoRestore. Together, the California WaterFix and
California EcoRestore will make significant contributions toward achieving the coequal goals of
providing a more reliable water supply for California and protecting, restoring, and enhancing
the Delta ecosystem established in the Sacramento-San Joaquin Delta Reform Act of 2009. A
detailed description of the Bay-Delta issues is included in Section 3.2.
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Water Supply Conditions
The water conditions that the region faced in 2015 were shaped by supply conditions and
resource actions that occurred in the preceding years, including several extraordinary events,
such as:


Historic drought in California leading to record low contract supplies available from the SWP
in 2014 (5 percent of contract supplies) and in 2015 (20 percent of contract supplies);



An extended 16 year drought in the Colorado River watershed that has decreased storage
levels in Lake Mead and Lake Powell to 38 percent and 51 percent of capacity,
respectively, at the end of November 2015 and keeping storage below surplus levels
despite an ease in drought conditions in 2014 and 2015;



Groundwater basins and local reservoirs dropping to very low operating levels due to
record-dry hydrology in Southern California;



Restrictions of SWP deliveries by federal court orders due to endangered Delta smelt and
salmon which resulted in the combined loss of approximately 3 MAF of SWP supplies
between 2008 and 2014. These losses have impacted Metropolitan’s ability to meet
demands and refill regional storage;



In 2014, Lake Oroville storage dropped within 10 TAF of its lowest operating levels since the
historic drought of 1977; and



Supply availability in the Los Angeles Aqueduct system continues to be affected by both
the drought and environmental mitigation efforts related to Owens Lake and the Lower
Owens River.

These dry hydrologic conditions and reduced imported water supplies have led to significant
withdrawals from Metropolitan's storage reserves, including Diamond Valley Lake (DVL) and its
groundwater banking and conjunctive use programs to meet scheduled water deliveries.
During the 2007-2009 drought, Metropolitan withdrew a combined 1.2 MAF from storage
reserves to balance supplies and demands. In 2014 alone, Metropolitan withdrew 1.1 MAF from
dry-year storage to balance supplies and demands because of the historic low final SWP
allocation in that year.
In addition, challenges such as the detection of the quagga mussel in the Metropolitan’s CRA
supplies and increasingly stringent water quality regulations to control disinfection byproducts
exacerbate the water supply condition and underscore the importance of flexible and
adaptive regional planning strategies.
Current Available Resources
Metropolitan’s primary purpose is to provide a supplemental supply of water for domestic and
municipal uses at wholesale rates to its member public agencies. Metropolitan’s principal
sources of water are the SWP and the Colorado River. Metropolitan’s robust planning strategy
continues to balance available local and imported water resources and member agencies’
demands within Metropolitan’s service area.
A. Imported Supplies
Metropolitan receives water from the SWP through the California Aqueduct and from the
Colorado River through the Colorado River Aqueduct (CRA). Figure 1-6 shows the historic
annual deliveries from the SWP and the CRA.
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Colorado River
The Colorado River was Metropolitan’s original source of water after Metropolitan’s
establishment in 1928. Metropolitan has a legal entitlement to receive water from the
Colorado River under a permanent service contract with the Secretary of the Interior. The CRA,
which has a capacity of 1.2 MAF a year, is owned and operated by Metropolitan. It transports
water from Lake Havasu, at the border of the state of California and Arizona, approximately
242 miles to its terminus at Lake Mathews in Riverside County.
Over the years, Metropolitan increased reliable supply from the CRA through programs that it
helped fund and implement including: farm and irrigation district conservation programs,
improved reservoir system operations, land management programs, and water transfers and
exchanges through arrangements with agricultural water districts in southern California,
San Diego County Water Authority, and entities in Arizona and Nevada that use Colorado River
water, and the U.S. Department of the Interior, Bureau of Reclamation (USBR). A detailed
discussion of availability of Colorado River water for delivery to Metropolitan is described in
Section 3.1.
State Water Project
Metropolitan imports water from the SWP, owned by the state of California and operated by
the California Department of Water Resources (DWR). This project transports Feather River
water stored in and released from Oroville Dam and conveyed through the Bay-Delta, as well
as unregulated flows diverted directly from the Bay-Delta south via the California Aqueduct to
four delivery points near the northern and eastern boundaries of Metropolitan’s service area.
In 1960, Metropolitan signed a contract with DWR for SWP water supplies. Metropolitan is one
of 29 agencies that have long-term contracts for water service from DWR, and is the largest
agency in terms of the number of people it serves (nearly 19 million), the share of SWP water
that it has contracted to receive (approximately 46 percent), and the percentage of total
annual payments made to DWR by agencies with State water contracts (approximately
53 percent in 2015). A more detailed discussion of the SWP supplies is provided in Section 3.2.

Figure 1-6 Imported Water Supplies in Metropolitan's Service Area
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B. Local Supplies
Approximately 50 percent of the region’s water supplies come from resources controlled or
operated by local water agencies. These resources include water extracted from local
groundwater basins, catchment of local surface water, non-Metropolitan imported water
supplied through the Los Angeles Aqueduct, and Colorado River water exchanged for
Metropolitan supplies. Figure 1-7 shows the historic annual use of local and imported water
suppplies within Metropolitan’s service area.

Figure 1-7 Annual Regional Water Supplies in Metropolitan’s Service Area
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Groundwater
The groundwater basins that underlie the region provide nearly 35 percent of the water supply
in Southern California. The major groundwater basins provide an annual average supply of
approximately 1.35 MAF. Natural recharge of the groundwater basins is supplemented by
active recharge of captured stormwater, recycled water, and imported water to support this
level of annual production.
Estimates indicate that available storage space in the region’s groundwater basins in mid-2015
is approximately 4.8 MAF. Successive dry years have resulted in groundwater depletions that
will need to be replaced with natural recharge during wet years and active spreading of
captured stormwater, recycled water, and imported water. Groundwater basin managers and
water suppliers have taken steps to store water in advance of dry years to soften the potential
impact on groundwater aquifers and to maintain reliable local water supplies during dry years.
Recycling, Groundwater Recovery, and Seawater Desalination
Recycling and groundwater recovery are local resources that add balance to Southern
California’s diverse water portfolio. In addition to replenishment groundwater basins described
above, water recycling provides extensive treated wastewater for applicable municipal and
industrial uses. Common uses of recycled water include landscape irrigation, agricultural
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irrigation, and commercial and industrial applications. Groundwater recovery employs
additional treatment techniques to effectively use degraded groundwater supplies that were
previously not considered viable due to high salinity or other contamination.
While water recycling and groundwater recovery projects in the Southern California region are
primarily developed by local water agencies, many newer projects have been developed with
financial incentives provided through Metropolitan’s Local Resources Program (LRP). The LRP is
a performance-based program that provides incentives to expand water recycling and
support recovery of degraded groundwater. In 2015, the regional water production from water
recycling and groundwater recovery totaled approximately 530 TAF, of which 244 TAF was
developed with Metropolitan funding assistance. A detailed discussion of recycling and
groundwater recovery is presented in Section 3.5.
Seawater desalination represents a significant opportunity to diversify the region’s water
resource mix with a new, locally-controlled, reliable potable supply. Metropolitan supports
seawater desalination to its member agencies by providing technical assistance, regional
facilitation of research and information exchanges, and financial incentives through the LRP.
In the fall of 2015, the San Diego County Water Authority (SDCWA) began operation of the
largest seawater desalination facility in the United States. The 56 TAF project will meet about
eight percent of San Diego’s demands and add a new, drought-resistant supply to the region.
Seawater desalination is discussed in more detail in Section 3.5.
Surface Water
In addition to the groundwater basins, local agencies maintain surface reservoir capacity
to capture local runoff. The average yield captured from local watersheds is estimated at
approximately 104 TAF per year. The majority of this supply comes from reservoirs within the
service area of the SDCWA.
Los Angeles Aqueduct
Although the Los Angeles Aqueduct (LAA) imports water from outside the region, Metropolitan
classifies water provided by the LAA as a local resource because it is developed and imported
by a local agency (the Los Angeles Department of Water and Power). This resource is
estimated to provide approximately 260 TAF per year on average, which may be reduced to
approximately 27 TAF during a historical dry period for a year like 2015.
Imperial Irrigation District / San Diego County Water Authority Transfer
The SDCWA has executed an agreement with the Imperial Irrigation District (IID) under which IID
is transferring water to SDCWA. Since this supply is developed and transferred through an
agreement by a local agency (SDCWA), Metropolitan also classifies this water as a local
resource. Currently, the water transferred by IID is made available by SDCWA to Metropolitan
for diversion at Lake Havasu. Metropolitan provides a matching volume of water to SDCWA by
exchange. Under the transfer, 100 TAF was transferred and exchanged with Metropolitan in
2015. The transfer volumes increase beginning in 2018 in accordance with an annual build-up
schedule, reaching 205 TAF in 2021 and stabilizing at 200 TAF annually in 2023. Currently, the
water is being conserved through land fallowing and on-farm efficiency conservation
arrangements made by IID with its customers. By 2017, all of the transferred water should be
made available through efficiency conservation measures.
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Coachella and All-American Canal Lining Projects
The Coachella Canal Lining Project consists of a 35-mile concrete-lined canal, including
siphons, which replaced an earthen canal. The project was completed in December 2006.
The project is conserving 30,850 AF annually. The All-American Canal Lining Project consists of a
concrete-lined canal constructed parallel to 23 miles of earthen canal. Two reaches of the
project were placed in service in 2008 with the third reach placed in service in 2009. In 2010,
this project began conserving 67,700 AF annually.
Pursuant to the QSA and related agreements, the 98,550 AF of water resulting from these
projects annually is allocated as follows in 2015: 16,000 AF to Metropolitan, 80,200 AF to SDCWA,
and up to 2,350 AF for Coachella Canal Lining Project mitigation, with the amount not needed
for mitigation becoming available to SDCWA. The water is made available at Lake Havasu for
diversion by Metropolitan, and by exchange, Metropolitan delivers a volume of water to
SDCWA equal to the amount made available by SDCWA to Metropolitan. Metropolitan
classifies the portion of the supply exchanged with SDCWA as local resources.
Table 1-5 shows the projected local supplies estimated for average and dry years for 2020,
2030, and 2040.

Table 1-5
Local Supplies for Average and Dry Years
(Acre-Feet)

2020
Average
Year1

2030
Dry
Year2

Average
Year

2040
Dry
Year

Average
Year

Dry
Year

Local Groundwater
From Natural Recharge

1,011,000

1,007,000

1,004,000

1,005,000

1,005,000

1,006,000

292,000

298,000

297,000

297,000

297,000

297,000

Groundwater Recovery

143,000

139,000

163,000

162,000

167,000

167,000

Recycling

436,000

427,000

486,000

482,000

509,000

507,000

51,000

56,000

51,000

56,000

51,000

56,000

Local Runoff Stored

110,000

102,000

110,000

102,000

110,000

102,000

Los Angeles Aqueduct
IID-SDCWA Transfer and
Canal Linings

261,000

113,000

264,000

125,000

268,000

133,000

274,000

274,000

282,000

282,000

282,000

282,000

2,578,000

2,416,000

2,657,000

2,511,000

2,689,000

2,550,000

Replenishment
Local Projects

Seawater Desalination

Total

Average Year is based on 1922 through 2012.
2 Dry Year is based on Multiple Dry Years (1990-92)
1

Metropolitan’s Recent and Near-term Drought Response Actions
Metropolitan progressively addressed the challenges of water shortages caused by the
unprecedented drought since 2012. Metropolitan took actions that include: (1) Increasing
water conservation by expanding outreach, adding devices, and increasing incentives to
residents, (2) Increasing local resources by providing incentives for on-site recycled water
hook-up and increasing incentives for the LRP, (3) Augmenting water supplies through
water transfers and exchanges, (4) Improving return capability of storage programs,
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(5) Modifying Metropolitan’s distribution system to enhance Colorado River water delivery, and
(6) Implementing the Water Supply Allocation Plan to distribute the limited imported supplies
and preserve storage reserves.
Increasing Water Conservation
When the most recent drought period started in 2012 and progressed into 2013, Metropolitan
recognized the need to increase the efficiency and effectiveness of its conservation program.
In September 2013, Metropolitan’s Board added several new initiatives to its conservation
program to target water reduction by public agencies, landscaping, fitness centers, and the
commercial and multi-family housing sectors. In addition, rebates became available for new
devices - soil moisture sensor system, plumbing flow control valves, and rain barrels – and
increased incentives were provided for high-efficiency toilets (HETs) that are more efficient than
the low-flush toilets sold in the market.
In January 2014, Governor Edmund G. Brown Jr. issued a drought emergency proclamation
calling for Californians to reduce their water use by 20 percent and for water agencies to
implement water shortage plans. In response to the governor’s drought proclamation,
Metropolitan ramped up conservation efforts in Southern California. In February 2014,
Metropolitan declared a Water Supply Alert, calling upon local cities and water agencies to
immediately implement extraordinary conservation measures and institute local drought
ordinances. In addition, Metropolitan significantly expanded its water conservation and
outreach programs and doubled funding for conservation incentive programs to $40 million.
In April 2014, the governor issued a second proclamation, asking the state to redouble drought
actions and directing the SWRCB to adopt emergency regulations to implement the directive.
Accordingly, the SWRCB adopted outdoor water restrictions on July 15, 2014 that targeted
outdoor urban water use that would normally increase under the hot and dry conditions.  In
May 2014, Metropolitan increased its turf removal incentives from $1 to $2 per square foot;
increased the funding for incentives for rain barrels and recycled water hookups; and
continued funding rebates for high efficiency toilets to speed up conversion from nonconserving toilets.
In July 2014, Metropolitan launched a $5.5 million outreach campaign, the largest in
Metropolitan’s history. The campaign seeks to raise awareness of the drought and urges
residents and businesses to save water. The campaign features multiple media platforms,
including radio and television, with enhanced outreach to the region’s ethnic communities.
Activity on Metropolitan’s bewaterwise.com® website quadrupled as a result of the campaign.
Metropolitan’s conservation programs saw record-breaking increases in applications for
rebates. It is clear that Southern California is responding to these calls for increased
conservation efforts. Metropolitan is committed to doing its part in promoting water-use
efficiency and increasing local supplies while collaborating with other stakeholders to protect
critical reserves. As a result of the strong response to its conservation incentive program,
Metropolitan again increased its conservation budget to a total of $100 million in December
2014.
On April 1, 2015, Governor Brown issued an Executive Order (Order) calling for a 25 percent
reduction in consumer water use in response to the historically dry conditions throughout the
State of California. As a wholesale water agency providing a supplemental water supply to its
member agencies, Metropolitan is not subject to the requirements of the Governor’s Order,
which applies to retail water agencies. However, in May 2015, Metropolitan again increased
funding for its conservation program to a total amount of $450 million over fiscal years 2014-15
and 2015-16 due to strong response to the incentive program and to assist retail agencies in the
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service area to meet their mandatory water reduction targets established by the SWRCB. Turf
removal is the most popular element of Metropolitan’s conservation incentive program, and it is
expected to result in 172 million square feet of turf removed and water savings of 800 TAF over
the next ten years.
Increasing Local Resources
Since 1982, Metropolitan has assisted local agencies in the development of water recycling
and groundwater recovery under the LRP. In light of hot and dry conditions in 2013 and the low
SWP allocation in 2014, Metropolitan worked with member agencies to identify constraints to
local resources development and proposed refinements to the LRP.
In February 2014, Metropolitan’s Board approved the On-site Retrofit Pilot Program to offer
incentives to modify existing water users’ potable water systems to utilize recycled water. In
October 2014, Metropolitan’s Board approved the LRP refinements to support further
development of local resources, which included increasing the maximum incentive amount,
offering alternate incentive payment structures, including on-site recycled water retrofit costs,
including other water resources (such as seawater desalination and stormwater), and providing
reimbursable services for Metropolitan’s technical assistance.
Augmenting Water Supplies
Augmenting water supplies through water transfers and exchanges is an element of
Metropolitan’s IRP to mitigate water shortages during dry periods.
The Colorado River System has been suffering from the effects of drought since 2000, leading
to substantially decreased water levels in both Lakes Mead and Powell. In March 2014,
Metropolitan’s Board approved entering into an agreement with the Central Arizona Water
Conservation District, Denver Water, Southern Nevada Water Authority (SNWA), and the United
States to establish a two-year pilot program to compensate entitled users of the Colorado River
water for voluntary reductions in water use, including fallowing of agricultural lands.
Metropolitan also entered into several agreements to improve Metropolitan’s operational
flexibility in 2015:


In January 2015, Metropolitan’s Board authorized an exchange of up to 50,000 acre-feet
with Westside Mutual Water Company and Kern County Water Agency. This one-for-one
exchange provides water at a time in the year when SWP supplies are expected to be low
and provides flexibility on timing of returning water.



In September 2015, Metropolitan’s Board authorized an amendment to the operational
storage agreement with SNWA and the Colorado River Commission of Nevada allowing
Metropolitan access to additional Colorado River water during 2015. Metropolitan would
pay SNWA $44.375 million for 150,000 AF of water apportioned to but not used by SNWA
during 2015. When SNWA requests return of water stored under this amendment, SNWA
would reimburse Metropolitan for the costs paid for the initial delivery of water.



In November 2015, Metropolitan’s Board authorized entering into agreements with Antelope
Valley-East Kern Water Agency (AVEK) to develop exchange and storage programs for
SWP supplies. This would be an uneven exchange: for every two acre-feet provided to
Metropolitan, AVEK would receive back one acre-foot in the future. Metropolitan may also
store at least 30,000 AF of its SWP supplies in wet years in the Antelope Valley groundwater
basin.
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Improving Return Capabilities of Storage Programs
Metropolitan has a number of storage programs with water agencies along the California
Aqueduct that would allow it to store SWP supplies during surplus conditions and to have stored
water returned when needed. In 2015, Metropolitan provided up-front capital costs to its water
management program partners to build infrastructure to improve the return capabilities of
several storage programs.


In September 2014, Metropolitan’s Board authorized providing capital funds to Semitropic
Water Storage District to enhance the pumpback capacity of the Semitropic Groundwater
Storage Program by 13,200 AFY. The capital costs would be reimbursed to Metropolitan
should Semitropic market the added capacity to another party after Metropolitan has at
least one year of recovery capability.



In March 2015, Metropolitan’s Board authorized entering into agreement with Arvin Edison
Water Storage District to restore 2,500 AFY of return capability by replacing groundwater
wells of the Arvin Edison/Metropolitan Water Management Program. The capital costs will
be reimbursed as credits to future Program costs.



Also in March 2015, Metropolitan’s Board authorized entering into agreement with KernDelta Water District to improve the return reliability of the Kern-Delta Water District Water
Management Program. The improvement includes a pipeline that would reduce losses
when Kern River supplies are delivered for exchange. Metropolitan's upfront costs will be
more than offset through an elimination of put regulation fees on the next 20,000 AF
delivered into the Program.

Modifying Metropolitan’s Distribution System
As a result of ongoing extraordinary dry conditions throughout the state of California, the SWP
allocation for calendar year 2014 was five percent, which represents about 96,000 acre-feet of
SWP Table A water allocation for Metropolitan, the lowest in the history of the SWP. Although
Metropolitan has been utilizing storage reserves to help bridge the gap between the low SWP
supplies and the demand for SWP water, a number of extraordinary operational actions were
taken in 2014 to deliver available Colorado River water and DVL storage supplies to areas that
ordinarily only receive SWP supplies.
Metropolitan modified its normal operations in several areas of the system to deliver Colorado
River water to areas as far west as the cities of Thousand Oaks and Calabasas, as well as other
locations within Metropolitan’s system, some of which had not received Colorado River water
for extended periods since the completion of the SWP in the early 1970s. System modifications
have also been implemented to increase system flexibility to deliver Colorado River water and
DVL water into new areas of the system.


In April 2014, Metropolitan’s Board authorized the project to interconnect between the
Inland Feeder and the Lakeview Pipeline, near San Jacinto, California. This project was
completed in October 2014, and allowed Metropolitan to serve water from multiple
sources, such as DVL, to the Mills Treatment Plant in Riverside.



In May 2014, Metropolitan’s Board authorized enhancing water supply reliability in the West
Valley area by rehabilitating a pump station and constructing flow control modifications to
the outlet of the Jensen Water Treatment Plant. This project allowed the West Valley area,
which was served normally by SWP water only, to receive blended supplies from the SWP
and the CRA.
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Additionally, several Metropolitan member agencies made modifications within their own local
systems to maximize the use of more readily available Colorado River water and DVL supplies,
to further reduce the use of scarce SWP supplies.
Implementing the Water Supply Allocation Plan
Metropolitan’s Water Supply Allocation Plan (WSAP) was developed in 2008. The WSAP was
developed to fairly distribute a limited amount of water supply and applies it through a
detailed methodology to reflect a range of local conditions and needs of the region’s retail
water consumers. Metropolitan’s Board authorized the implementation of the WSAP for the
period of July 2009 through April 2011 in response to the drought and low storage reserves.
Dry periods resumed in 2012. In 2014, California was challenged with a third year of severe
drought. Metropolitan managed its operations through significant use of regional storage
reserves. It was anticipated that end of year total dry year storage reserves would approach
levels similar to those when the WSAP was first implemented in 2009. On December 9, 2014,
Metropolitan’s Board approved adjustments to the formula for calculating member agency
supply allocations for future implementation of the WSAP. On April 14, 2015, Metropolitan’s
Board approved implementation of the WSAP at a Level 3 Regional Shortage Level, effective
July 1, 2015 through June 30, 2016. The WSAP allows member agencies the flexibility to choose
among various local supply and conservation strategies to help ensure that demands on
Metropolitan stay in balance with limited supplies. More details of the WSAP are included in
Section 2.4 and Appendix 4.
As of December 2015, Metropolitan has observed an approximate 23 percent reduction in
deliveries to member agencies under the WSAP for the rolling 12-month period ending
December 31, 2015.
Table 1-6 gives a timeline of Metropolitan’s Board authorization for the above actions. It shows
Metropolitan’s progressiveness and adaptation to changing water supply conditions.
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Table 1-6
Recent Metropolitan’s Board Drought Response Actions
Year

Month

2013

September

2014

February

March
April

May

September
October
December
2015

January

March

April

May
September

November

CURRENT CONDITIONS

Actions
Authorized new conservation program initiatives and devices
for rebates
Declared Water Supply Alert
Doubled conservation budget to $40 million
Approved incentives for on-site recycled water retrofit
Authorized a pilot program to fund water use efficiency
measures for increasing Colorado River storage
Authorized and appropriated funds for final design of drought
response to enhance water supply reliability for the Henry J. Mills
Water Treatment Plant
Increased turf removal incentives from $1 to $2 per square foot
Added rebates for new devices including rain barrels
Authorized projects to enhance water supply reliability in the
West Valley Area
Authorized improvement of the return capacity of the
Semitropic Groundwater Storage Program
Authorized refinements to the Local Resources Program to
encourage and expedite local resource production
Increased the conservation incentive budget to a total of
$100 million
Authorized an exchange of up to 50,000 AF with water
agencies in Kern County to enhance Metropolitan’s
operational flexibility in 2015
Authorized projects to improve return capacity from storage
programs with Arvin Edison Water Storage District and
Kern-Delta Water District
Declared Water Supply Allocation and approved the
implementation of Water Supply Allocation Plan at a Regional
Shortage Level 3 effective July 1, 2015 through June 30, 2016
Increased conservation incentive budget to a total of
$450 million
Authorized an amendment to the operational agreement with
SNWA and the Colorado River Commission of Nevada allowing
Metropolitan access to additional Colorado River water during
2015
Authorized entering into storage and exchange agreements
with Antelope Valley-East Kern Water Agency
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Short-term Supply Outlook
Metropolitan evaluated the short-term supply outlook during each of the next three years from
2016 through 2018 and determined the minimum water supplies available based on the driest
three-year historic sequence of 1990 through 1992. This analysis incorporates the actual storage
levels at the beginning of 2015 and the forecasted supplies and demands under a multiple
dry-year sequence. This evaluation of supply capabilities also takes into account the actual
storage program conveyance constraints. Table 1-7 shows the projected yields of the in-region
storage and imported supplies from the SWP and CRA, for both current programs and
those under development. Detailed descriptions of the current programs and programs under
development are included in Appendix 3.
For this supply capability evaluation, SWP supplies are estimated using the 2015 SWP Delivery
Capability Report distributed by DWR in July 2015. The 2015 Capability Report base scenario
represents the current DWR estimate of the amount of water deliveries for current conditions.
These estimates incorporate restrictions on SWP and Central Valley Project (CVP) operations in
accordance with water quality objectives established by the State Water Resources Control
Board and the biological opinions of the U.S. Fish and Wildlife Service and National Marine
Fisheries Service issued on December 15, 2008, and June 4, 2009, respectively.
Metropolitan’s forecast shows that under a multi-dry year hydrology, Metropolitan could face
reduced supply capability during the next three years. This places considerable emphasis on
developing robust short-term actions that will increase supply reliability to Metropolitan’s service
area.

Table 1-7
Multiple Dry-Year
Supply Capability1
Repeat of 1990-1992 Hydrologies
(acre-feet per year)
Forecast Year

2016

2017

2018

93,000
770,000
934,000

40,000
491,000
958,000

5,000
673,000
964,000

1,797,000

1,489,000

1,642,000

8,371
50,000
80,000
138,371

17,530
50,000
80,000
147,530

26,633
50,000
80,000
156,633

1,935,371

1,636,530

1,798,633

Current Programs
In-Region Storage
California Aqueduct2
Colorado River Aqueduct3
Subtotal of Current Programs
Programs Under Development
In-Region Storage
California Aqueduct
Colorado River Aqueduct
Subtotal of Proposed Programs

Maximum Metropolitan Supply Capability
1 Represents

supply capability for resource programs under listed year type.
California Aqueduct includes Central Valley transfers and storage program supplies conveyed by the aqueduct.
3 Colorado River Aqueduct includes water management programs, IID-SDCWA transfer and exchange and canal
lining projects.
Maximum CRA deliveries limited to 1.20 MAF including IID-SDCWA transfer and exchange, and canal lining
projects.
2
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Planning for the Future

2

The purpose of this section is to show how Metropolitan plans to meet Southern California’s
water supply needs in the future. In its role as supplemental supplier to the Southern California
water community, Metropolitan faces ongoing challenges in meeting the region’s needs for
water supply reliability and quality. Increased environmental regulations and competition for
water from outside the region have resulted in changes in delivery patterns and timing of
imported water supply availability. At the same time, the Colorado River watershed has
experienced a protracted drought since 2000.
As described in the previous chapter, the water used in Southern California comes from a
number of sources. From 2006 through 2015, Metropolitan has provided 50 percent to
60 percent of the water needs in its service area from the Colorado River via the CRA, and from
the Sacramento-San Joaquin River Watershed via the SWP. As Metropolitan continues to face
various water supply challenges, development of adaptable strategies for managing resources
to meet the range of estimated demands into the future and for adjusting to changing
resource conditions is ongoing.
Metropolitan’s continued progress in developing a diverse resource mix enables the region to
meet its water supply needs. The investments that Metropolitan has made and its ongoing
efforts in many different areas coalesce toward its goal of long-term regional water supply
reliability. Metropolitan’s actions have been focused on the following:


Pursuing long-term solutions for the Delta



Developing storage programs related to the SWP and the Colorado River



Developing storage and groundwater management programs within the Southern
California region



Increasing conservation



Increasing water recycling, groundwater recovery, and seawater desalination



Developing water supply management programs outside of the region

Metropolitan has undertaken a number of planning initiatives over the years. This section
summarizes these efforts, which include the Integrated Water Resources Plan (IRP), three IRP
Updates, the Water Surplus and Drought Management Plan, and the Water Supply Allocation
Plan. Collectively, they provide a policy framework guidelines and resource targets for
Metropolitan to ensure regional water supply reliability.
While Metropolitan coordinates regional supply planning through its inclusive IRP process,
Metropolitan’s member agencies also conduct their own planning analyses – including their
own urban water management plans – and may develop projects independently of
Metropolitan. Appendix 5 shows a list of potential local projects provided to Metropolitan by its
member agencies.
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2.1

Integrated Water Resource Planning

In 1993, Metropolitan commenced an Integrated Water Resources Planning process as the
beginning of a new era of regional reliability planning. As this planning process began,
Metropolitan held a series of three regional assemblies from 1993 through 1995 addressing
strategic planning issues. Attendance at these regional assemblies included Metropolitan’s
Board, Metropolitan’s senior management, member agency managers, local retail water
providers, groundwater basin managers, and invited public representatives. The purpose of
these regional assemblies was to gain consensus on resource policy issues, provide direction for
future work, and to endorse regional objectives, principles, and strategies.
A key outcome of the regional assemblies was the establishment and adoption of water supply
principles which provided critical guidance for the development and adoption of future
Metropolitan IRPs. In summary, these principles state:
•

No water supplier in Southern California is an isolated, independent entity unto itself, and all,
to varying degrees, are dependent upon a regional system of water importation, storage,
and distribution.

•

Metropolitan is Southern California’s lead agency in regional water management, having
the responsibility for importing water from outside the region and convening dialogues on
regional water issues, encouraging local water development and conservation, advocating
the region’s interests to the state and federal governments, and leading the region’s water
community.

•

Water suppliers at all levels have a responsibility to promote a strong water ethic both within
the water community and among the public, developing plans through open processes,
committing to achieving adopted regional goals and strategies, and committing to a
policy of equity and fairness in development and implementation of water management
programs.

These regional assemblies laid the foundation for Metropolitan’s integrated regional planning
path from 1996 to the present. This path has guided Metropolitan’s water resources strategy
from the initial adoption of the Metropolitan’s IRP in 1996 to successive IRP updates in 2004,
2010, and 2015.
The 1996 IRP
Metropolitan’s IRP established a long-term, comprehensive water resources strategy to provide
the region with a reliable and affordable water supply. One of the fundamental outcomes of
the 1996 IRP was the implementation of a diverse portfolio of resource investments in both
imported and in-region supplies, and in water conservation measures. The 1996 IRP further
emphasized the construction and creation of a network of water storage facilities, both below
and above ground.
The 1996 IRP process identified cost-effective solutions that offered long-term reliability to the
region. Having identified the need for a portfolio of different supplies to meet its demands, the
1996 IRP analyzed numerous resource portfolios seeking to find a “Preferred Resource Mix” that
would provide the region with reliable and affordable water supplies through 2020. The analysis
determined the best mix of resources based on cost-effectiveness, diversification, and reliability.
Establishing the “Preferred Resource Mix” was an integral part of the 1996 IRP, and subsequent
updates have continued to focus on how best to diversify Metropolitan’s water portfolio and
establish the broad resource targets for the region.
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The 2004 IRP Update
The 2004 IRP Update reviewed the goals and achievements of the 1996 IRP, identified the
changed conditions for water resource development, and updated resource development
targets through 2025. These targets included increased conservation savings and planned
increases in local supplies. The 2004 IRP Update also explicitly recognized the need to handle
uncertainties inherent in any planning process. Some of these uncertainties include:
•

Fluctuations in population and economic growth

•

Changes in water quality regulations

•

Discovery of new chemical contaminants

•

Regulation of endangered species affecting sources of supplies

•

Changes in climate and hydrology

As a result, a key component of the 2004 IRP Update was the addition of a 10 percent
“planning buffer.” The planning buffer identified additional supplies, both imported and locally
developed, that could be implemented to address uncertainty in future supplies and demands.
The 2010 IRP Update
In keeping with this reliability goal of meeting full-service demands at the retail level under all
foreseeable hydrologic conditions, the 2010 IRP Update sought to stabilize Metropolitan’s
traditional imported water supplies and establish additional water resources to withstand
California’s inevitable dry cycles and growth in water demand. Metropolitan acknowledged
the increasing impact that emerging challenges such as environmental regulations, threats to
water quality, climate change, and economic unknowns and the uncertainty that these
challenges would have on planning for a reliable, high quality, and affordable water supply.
By 2010, the Colorado River had experienced below-average precipitation conditions for most
of the previous decade, and the SWP was facing historic regulatory cutbacks that significantly
reduced its supplies that pass through the Sacramento-San Joaquin Delta in Northern
California. Recognizing that the conditions for developing and maintaining water supply
reliability had changed, Metropolitan set out not only to update the IRP, but also to examine
how best to adapt to the new water supply paradigm.
Adaptive Management Strategy
The 2010 IRP Update specifically planned for uncertainty with a range of adaptive
management strategies that both meets demands under observed hydrology and responds to
future uncertainty. The plan provided solutions by developing diverse and flexible resources
that perform adequately under a wide range of future conditions. Specifically, the adaptive
management strategy was a three-component plan that included the following:
•

Core Resources Strategy – Designed to maintain reliable water supplies under known
conditions. The Core Resources Strategy represented baseline efforts to manage water
supply and demand conditions. This strategy was based on “what we know today,”
including detailed planning assumptions about future demographic scenarios, water supply
yields, and a range of observed historical weather patterns.
Under this strategy,
Metropolitan and its member agencies would advance water use efficiency through
conservation and recycled water, along with further local supply development such as
groundwater recovery and seawater desalination. Metropolitan would also stabilize
traditional imported supplies from the Colorado River and Northern California.
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•

Uncertainty Buffer – A suite of actions which help to mitigate short-term changes. The 2010
IRP set goals for a range of potential buffer supplies to protect the region from possible
shortages in a cost-effective manner, starting with a further expansion of water use
efficiency on a region-wide basis. The buffer would enable the region to adapt to future
circumstances and foreseeable challenges that were not assumed under the Core
Resources Strategy, such as short-term loss of local supplies or regulatory restrictions.

•

Foundational Actions – Strategies for additional water resources to augment the core or
buffer supplies. Foundational Actions were designed to prepare the region by determining
viable alternative supply options for long-range planning. These preparatory actions,
including feasibility studies, technological research, and regulatory review, were designed
to lay the foundation for potential alternative resource development.

The 2015 IRP Update
Since the 2010 IRP, drought in California and across the southwestern United States has put the
IRP adaptive management strategy to the ultimate stress test. Dry conditions in California have
persisted into 2015, resulting in a fourth consecutive year of drought. The year 2015 began with
the driest January on record, resulting in the earliest and lowest snowpack peak in recorded
history at only 17 percent of the traditional snowpack peak on April 1st. In the ten years since
2006, there were only two wet years, with the other eight years having been below normal, dry,
or critically dry. The Colorado River watershed has also experienced an extended reduction in
runoff. Within Southern California, continuing dry conditions have impacted the region’s local
supplies, including its groundwater basins.
Southern California has a remarkable, unparalleled tradition of meeting its water challenges as
a single cohesive region. Metropolitan serves as both importer of water and regional water
planner. For the past generation, the IRP has served as the reliability road map for the region.
Throughout 2015, Metropolitan engaged in a comprehensive process with its Board of Directors
and member agencies to review how conditions have changed since the 2010 IRP Update and
to establish targets for achieving regional reliability, taking into account known opportunities
and risks. Areas reviewed in the 2015 IRP Update include demographics, hydrologic scenarios,
water supplies from existing and new projects, water supply reliability analyses, and potential
resource and conservation targets. Metropolitan’s Board of Directors adopted the 2015 IRP
Update on January 12, 2016. 1
The 2015 IRP Update approach explicitly recognizes that there are remaining policy discussions
that will be essential to guiding the development and maintenance of local supplies and
conservation. Following adoption of the 2015 IRP Update and its targets for water supply
reliability, Metropolitan has begun a process to address questions such as how to meet the
targets for regional reliability, what are local and what are regional responsibilities, how to
finance regional projects, etc. This discussion will involve extensive interaction with Metropolitan’s
Board of Directors and member agencies, with input from the public.
Findings and Conclusions
The findings and conclusions of the 2015 IRP Update are:


Action is needed – Without the investments in conservation, local supplies, and the
California WaterFix targeted in the 2015 IRP Update, Metropolitan’s service area would
experience unacceptable level of shortage allocation frequency in the future.


1

http://www.mwdh2o.com/PDF_About_Your_Water/2015_IRP_Update_Report.pdf

2-4

INTEGRATED RESOURCE PLANNING



Maintain Colorado River supplies – The plan to stabilize deliveries at 900,000 AF in a typical
year will require more than 900,000 AF of planned actions.



Stabilize SWP supplies – A collaborative approach with state and federal agencies to pursue
better science for resolving questions about SWP operations and advancing coequal goals
of Delta restoration and statewide water supply reliability in the near term. Also work
collaboratively with state and federal agencies in the California WaterFix and EcoRestore
efforts.



Develop and protect local supplies and water conservation – The 2015 IRP Update
embraces and advances the regional self-sufficiency ethics by increasing the targets for
additional local supplies and conservation. These targets are discussed in detail in Section 3
of this UWMP.



Maximize the effectiveness of storage and transfers – Rebuilding Metropolitan’s supply of
water reserves is imperative when the drought is over. A comprehensive water transfer
approach that takes advantage of water when it is available will help to stabilize and build
storage reserves, increasing the ability for Metropolitan to meet water demands in dry years.



Continue with the adaptive management approach – The IRP is updated periodically to
incorporate changed conditions, and an implementation report is prepared annually to
monitor the progress in resources development. The 2015 IRP Update also includes Future
Supply Actions that would advance a new generation of local supplies through public
outreach; development of legislation and regulation; technical studies and support; and
land and resource acquisitions.

INTEGRATED WATER RESOURCE PLANNING
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2.2

Estimating Demands on Metropolitan

The Urban Water Management Planning Act requires that three basic planning analyses be
conducted to evaluate supply reliability. The first is a water supply reliability assessment
requiring development of a detailed evaluation of the supplies necessary to meet projected
demands over at least a 20-year period. This analysis is to consider average, single-year, and
multi-year drought conditions. The second is a water shortage contingency plan which
documents the actions that would be implemented in addressing up to a 50 percent reduction
in an agency’s supplies. Finally, a plan must be developed specifying the steps that would be
taken under a catastrophic interruption in water supplies.
To address these three requirements, Metropolitan developed estimates of future demands
and supplies from local sources and from Metropolitan sources based on 91 years (1922-2012)
of historic hydrology. The 91-year period was chosen because the USBR modeling for Colorado
River supplies is only available for a period starting in 1922 and ending in 2012. Supply and
demand analyses for the single-dry and multiple-dry year cases were based on conditions
affecting the SWP as this supply availability fluctuates the most among Metropolitan’s sources
of supply. Using the same 91-year period of the SWP supply availability, 1977 is the single driest
year and 1990-92 is the driest 3 consecutive years for SWP supplies to Metropolitan. In addition,
staff analysis of the 8-river index indicated that 1977 is the single driest year and 1990-92 is the
lowest 3 consecutive dry years from 1922 through 2015. The 8-river index is used widely by DWR
and other water agencies as an estimate of the unimpaired runoff (or natural water
production) of the Sacramento and San Joaquin River basins, which are sources of water for
the SWP.
Demand Forecast
Metropolitan developed its demand forecast by first estimating total retail demands for its
service area and then factoring out water savings attributed to conservation.2 Projections of
local supplies then were derived using data from current and expected local supply programs
and the IRP Local Resource Program Target. The resulting difference between total demands
net of conservation and local supplies is the expected regional demands on Metropolitan
supplies. These various estimates are shown in Tables 2-1 through 2-3. Major categories used in
these tables are defined below.
Total Demands
Total demands are the sum of retail demand for M&I and agricultural, seawater barrier
demand, and replenishment demand. Total demands represent the total amount of water
needed by the member agencies. Total demands include:


Retail Municipal and Industrial (M&I) Demand Ɇ Retail M&I demands represent the full
spectrum of urban water use within the region. These include residential, commercial,
industrial, institutional, and un-metered water uses. The demographic and economic data
used in developing these forecasts were taken from the Southern California Association
of Governments’ (SCAG) 2012 Regional Transportation Plan/Sustainable Community
Strategy (April 2012) and from the San Diego County Association of Governments’
(SANDAG) Series 13: 2050 Regional Growth Forecast (October 2013). The SCAG and
SANDAG regional growth forecasts are the core assumptions that drive the estimating
equations in Metropolitan’s Econometric Demand Model (MWD-EDM). SCAG’s and
SANDAG’s projections undergo extensive local review and incorporate zoning information
from city and county general plans and are backed by Environmental Impact Reports.

2

Information generated as part of this analysis is contained in Appendix 1.
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Impacts of potential annexation are not included in the demand projections for the 2015
UWMP. However, Metropolitan’s Review of Annexation Procedures concluded that the
impacts of annexation within the service area beyond 2020 would not exceed two percent
of overall demands.


Retail Agricultural Demand Ɇ Retail agricultural demands consist of water use for irrigating
crops. Member agencies estimate agricultural water use based on many factors, including
farm acreage, crop types, historical water use, and land use conversion. Each member
agency estimates its agricultural demand differently, depending on the availability of
information. Metropolitan relies on member agencies’ estimates of agricultural demands
for the 2015 UWMP.



Seawater Barrier Demand Ɇ Seawater barrier demands represent the amount of water
needed to hold back seawater intrusion into the coastal groundwater basins. Groundwater
management agencies determine the barrier requirements based on groundwater levels,
injection wells, and regulatory permits.



Storage Replenishment Demand Ɇ Storage replenishment demands represent the amount
of water member agencies plan to use to replenish their groundwater basins or surface
reservoirs in order to maintain sustainable basin/reservoir heath and production. For the
2015 UWMP, replenishment deliveries are not included as part of firm demands.

Conservation Adjustment
Savings from conservation reduces total retail demand. Conservation savings consists of the
following:


Code-Based Conservation Ɇ Water savings resulting from plumbing codes and other
institutionalized water efficiency measures.
Sometimes referred to as “passive
conservation,” this form of conservation would occur as a matter of course without any
additional financial incentives from water agencies. Water savings from codes, standards,
and ordinances are discussed in Appendix 6.



Active Conservation Ɇ Water saved as a direct result of programs and practices directly
funded by a water utility (e.g., measures outlined by the California Urban Water
Conservation Council’s “Best Management Practices”). Active conservation is unlikely to
occur without agency action.



Price Effect Conservation Ɇ Reductions in customer use attributable to changes in the real
(inflation adjusted) cost of water. Because water has a positive price elasticity of demand,
increases in water price will decrease the quantity demanded.



Pre-1990 Savings Ɇ Conservation savings are commonly estimated from a base-year wateruse profile. Beginning with the 1996 IRP, Metropolitan identified 1980 as the base year for
estimating conservation because it marked the effective date of a new plumbing code in
California requiring toilets in new construction to be rated at 3.5 gallons per flush or less.
Between 1980 and 1990, Metropolitan’s service area saved an estimated 250,000 acre-feet
per year as the result of this 1980 plumbing code and unrelated water rate increases. Within
Metropolitan’s planning framework, these savings are referred to as “pre-1990 savings.”

Local Supplies
Local supplies represent water produced by the member agencies to meet their total
demands. Local supplies are a key component in determining how much Metropolitan supply
is needed. Projections of local supplies relied on information gathered from a number of
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sources including past urban water management plans, Metropolitan’s annual local
production surveys, and communications between Metropolitan and member agency staff.
Local supplies include:


Groundwater and Surface Water Ɇ Groundwater production consists of extractions from
local groundwater basins. Surface water comes from stream diversions and rainwater
captured in reservoirs.



The Los Angeles Aqueduct Ɇ A major source of imported water is conveyed from the
Owens Valley via the Los Angeles Aqueduct (LAA) by Los Angeles Department of Water
and Power (LADWP). Although LADWP imports water from outside of Metropolitan's service
area, Metropolitan classifies water provided by the LAA as a local resource because it is
developed and controlled by a local agency.



Seawater desalination Ɇ Highly treated seawater suitable for municipal and industrial
potable use.



Groundwater Recovery and Recycled Water Ɇ Developed and operated by local water
agencies, groundwater recovery projects treat degraded groundwater to meet potable
use standards. Recycled water projects recycle wastewater for municipal and industrial
use.



Non-Metropolitan Imports Ɇ Water supplies imported or exchanged by member agencies
from sources outside of the Metropolitan service area.

The local supplies projections presented in demand tables include existing projects currently
producing water, projects under construction, and Metropolitan’s IRP Local Supply targets. The
method for including local supply projects begins with an inventory of local supplies that have
been identified within Metropolitan’s service area. Appendix 5 contains the inventory of local
supplies by type of supply, and includes a classification that shows the current stage of
development for each supply in the inventory. The stages of development included in
Appendix 5 are: Existing, Under Construction, Fully Designed with Appropriated Funds, EIR/EIS
Certified, Feasibility, and Conceptual. The project inventory in Appendix 5 was updated and
completed as part of the 2015 IRP Update survey completed by Metropolitan’s member
agencies in April and July 2015.
Projects, potential supply yields, and online dates from the local supply inventory in Appendix 5
are used in two ways. First, projects that are classified as Existing or Under Construction are
included in forecasts that reflect local supply production that is expected to occur without any
additional development actions from Metropolitan or the local agencies. Projects in these
categories of development are included here because they have a higher level of certainty.
Second, projects that are classified as Fully Designed with Appropriated Funds, EIR/EIS Certified,
Feasibility, and Conceptual are considered, along with the associated information on supply
yield and online dates, as the potential projects that could be developed and go toward
meeting IRP Local Supply targets described in Metropolitan’s IRP. The IRP Local Supply targets
are characterized in forecasts and tables that include Programs Under Development, which
are described in Appendix 3.3 in the IRP Development Targets Section under In-Basin Storage
and Supplies. It is anticipated that a combination of regional and local approaches will be
required in order to meet the IRP Local Supply targets. The local supply inventory provides a
connection of the IRP Local Supply targets with potential projects that have been identified,
but not developed to a point of relative certainty. The inventory of potential projects is
important, as historical implementation, timing, and ultimate production of local supply projects
in the service area have fallen short of projections. This is increasingly true with the projects in
the less than certain Feasibility and Conceptual categories. It is important that the inventory of
2-8
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potential projects is greater than the IRP Local Supply targets for new local supply, as the
development of projects in the inventory will also be needed under conditions where other
existing local supplies are lost or their yields are reduced.
Determining Demands on Metropolitan
Metropolitan serves imported water to its 26 member agencies. For most member agencies,
they have other sources of water produced locally from groundwater basins, surface reservoirs,
the LAA, recycled water projects, groundwater recovery projects, and seawater desalination
projects. When local supplies are not enough to meet retail demands, member agencies
purchase imported water from Metropolitan to meet their needs.
In determining demands for imported water, Metropolitan developed its Sales Model to
calculate the difference between total forecasted retail demands and local supply
projections. The balance is the demand on Metropolitan’s imported water supply. The Sales
Model calculates the difference between forecasted demands and projected local supplies
after factoring in climate impacts. The Sales Model employs a modeling method using
historical hydrologic conditions from 1922 to 2012 to simulate the expected demands on
Metropolitan supplies based on hydrologic conditions. Each hydrologic condition results in one
possible outcome for the forecast year in the planning horizon. For example, each forecast
year, such as 2020, has 91 possible outcomes, one for each historical hydrology year during the
period 1922 to 2012. This method of modeling produces a distribution of outcomes ranging
from the driest to the wettest years within this historical period.
The Sales Model forecasts three types of demands on Metropolitan:
1. Consumptive Use – Metropolitan’s supplies that are used to meet retail M&I demand.
2. Seawater Barrier – Imported water needed to hold back seawater intrusion into the coastal
groundwater basins.
3. Replenishment – Water for groundwater or reservoir replenishment, when available, to meet
replenishment demands.
For additional information on Metropolitan’s demand forecast, see Appendix 1.
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Table 2-1
Metropolitan Regional Water Demands
Single Dry-Year
(Acre-Feet)

A.

2020

2025

2030

2035

2040

Total Demands1

5,234,000

5,409,000

5,549,000

5,679,000

5,808,000

Retail Municipal and Industrial

4,739,000

4,874,000

5,016,000

5,148,000

5,279,000

Retail Agricultural

131,000

168,000

164,000

162,000

160,000

Seawater Barrier

72,000

72,000

72,000

72,000

72,000

292,000

295,000

297,000

297,000

297,000

1,056,000

1,127,000

1,200,000

1,263,000

1,339,000

Existing Active (through 2015)2

210,000

196,000

184,000

166,000

159,000

Code-based

381,000

423,000

462,000

497,000

532,000

Price-Effect3

215,000

258,000

304,000

350,000

398,000

Pre-1990 Conservation

250,000

250,000

250,000

250,000

250,000

Total Local Supplies

2,447,000

2,497,000

2,523,000

2,538,000

2,550,000

Groundwater

1,304,000

1,302,000

1,302,000

1,302,000

1,302,000

Surface Water

107,000

107,000

107,000

107,000

107,000

Los Angeles Aqueduct

127,000

127,000

127,000

127,000

127,000

Seawater Desalination

56,000

56,000

56,000

56,000

56,000

Groundwater Recovery

143,000

157,000

163,000

165,000

167,000

Recycling4

436,000

466,000

486,000

499,000

509,000

274,000

282,000

282,000

282,000

282,000

Total Metropolitan Demands

1,731,000

1,784,000

1,826,000

1,878,000

1,919,000

Consumptive Use

1,560,000

1,616,000

1,658,000

1,710,000

1,751,000

5,000

2,000

2,000

2,000

2,000

166,000

166,000

166,000

166,000

166,000

Storage Replenishment
B.

C.

Total Conservation

Other Imported
D.

Supplies5

Seawater Barrier
Replenishment

Notes:
All units are acre-feet unless specified, rounded to the nearest thousand.
Totals may not sum due to rounding.
1 Growth projections are based on SCAG 2012 Regional Transportation Plan and SANDAG Series 13 2050 Regional
Growth Forecast.
2 Does not include future active conservation savings. 1990 is base year.
3 Includes un-metered water use savings.
4 Excludes Santa Ana River base flow, which is used for recharge of Orange County groundwater basin and reflected
in the Groundwater production numbers.
5 IID/SDCWA transfer and canal linings.
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Table 2-2
Metropolitan Regional Water Demands
Multiple Dry-Year
(Acre-Feet)

A.

2020

2025

2030

2035

2040

Total Demands1

5,199,000

5,450,000

5,601,000

5,732,000

5,865,000

Retail Municipal and Industrial

4,701,000

4,920,000

5,063,000

5,197,000

5,332,000

Retail Agricultural

128,000

164,000

169,000

166,000

164,000

Seawater Barrier

72,000

72,000

72,000

72,000

72,000

298,000

294,000

297,000

297,000

297,000

1,056,000

1,127,000

1,200,000

1,263,000

1,339,000

Existing Active (through 2015)2

210,000

196,000

184,000

166,000

159,000

Code-based

381,000

423,000

462,000

497,000

532,000

Price-Effect3

215,000

258,000

304,000

350,000

398,000

Pre-1990 Conservation

250,000

250,000

250,000

250,000

250,000

Total Local Supplies

2,416,000

2,487,000

2,511,000

2,535,000

2,550,000

Groundwater

1,305,000

1,302,000

1,302,000

1,302,000

1,303,000

Surface Water

102,000

102,000

102,000

102,000

102,000

Los Angeles Aqueduct

113,000

129,000

125,000

131,000

133,000

Seawater Desalination

56,000

56,000

56,000

56,000

56,000

Groundwater Recovery

139,000

155,000

162,000

165,000

167,000

Recycling4

427,000

461,000

482,000

497,000

507,000

Other Imported Supplies5

274,000

282,000

282,000

282,000

282,000

Total Metropolitan Demands

1,727,000

1,836,000

1,889,000

1,934,000

1,976,000

Consumptive Use

1,547,000

1,668,000

1,721,000

1,766,000

1,808,000

6,000

2,000

2,000

2,000

2,000

174,000

166,000

166,000

166,000

166,000

Storage Replenishment
B.

C.

D.

Total Conservation

Seawater Barrier
Replenishment

Notes:
All units are acre-feet unless specified, rounded to the nearest thousand.
Totals may not sum due to rounding.
1Growth projections are based on SCAG 2012 Regional Transportation Plan and SANDAG Series 13 2050 Regional
Growth Forecast.
2 Does not include future active conservation savings. 1990 is base year.
3 Includes un-metered water use savings.
4 Excludes Santa Ana River base flow, which is used for recharge of Orange County groundwater basin and reflected
in the Groundwater production numbers.
5 IID/SDCWA transfer and canal linings.
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Table 2-3
Metropolitan Regional Water Demands
Average Year
(Acre-Feet)

A.

2020

2025

2030

2035

2040

Total Demands1

5,219,000

5,393,000

5,533,000

5,663,000

5,793,000

Retail Municipal and Industrial

4,725,000

4,859,000

5,001,000

5,133,000

5,264,000

Retail Agricultural

130,000

167,000

163,000

161,000

160,000

Seawater Barrier

72,000

72,000

72,000

72,000

72,000

292,000

295,000

297,000

297,000

297,000

1,056,000

1,127,000

1,200,000

1,263,000

1,339,000

210,000

196,000

184,000

166,000

159,000

Code-based

381,000

423,000

462,000

497,000

532,000

Price-Effect3

215,000

258,000

304,000

350,000

398,000

Pre-1990 Conservation

250,000

250,000

250,000

250,000

250,000

Total Local Supplies

2,578,000

2,631,000

2,657,000

2,674,000

2,689,000

Groundwater

1,303,000

1,301,000

1,301,000

1,301,000

1,302,000

Surface Water

110,000

110,000

110,000

110,000

110,000

Los Angeles Aqueduct

261,000

264,000

264,000

266,000

268,000

Storage Replenishment
B.

Total Conservation
Existing Active (through

C.

Seawater Desalination

51,000

51,000

51,000

51,000

51,000

Groundwater Recovery

143,000

157,000

163,000

165,000

167,000

Recycling4

436,000

466,000

486,000

499,000

509,000

274,000

282,000

282,000

282,000

282,000

Total Metropolitan Demands

1,586,000

1,636,000

1,677,000

1,726,000

1,765,000

Consumptive Use

1,415,000

1,468,000

1,509,000

1,558,000

1,597,000

5,000

2,000

2,000

2,000

2,000

166,000

166,000

166,000

166,000

166,000

Other Imported
D.

2015)2

Supplies5

Seawater Barrier
Replenishment

Notes:
All units are acre-feet unless specified, rounded to the nearest thousand.
Totals may not sum due to rounding.
1 Growth projections are based on SCAG 2012 Regional Transportation Plan and SANDAG Series 13 2050 Regional
Growth Forecast.
2 Does not include future active conservation savings. 1990 is base year.
3 Includes un-metered water use savings.
4 Excludes Santa Ana River base flow, which is used for recharge of Orange County groundwater basin and reflected
in the Groundwater production numbers.
5 IID/SDCWA transfer and canal linings.
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2.3

Water Supply Reliability

After estimating demands for single dry year, multiple dry years, and average years, the water
reliability analysis requires urban water suppliers to identify projected supplies to meet these
demands. Table 2-4 summarizes the sources of supply for the single dry year (1977 hydrology),
while Table 2-5 shows the region’s ability to respond in future years under a repeat of the
1990-92 hydrology. Table 2-5 provides results for the average of the three dry-year series rather
than a year-by-year detail because most of Metropolitan’s dry-year supplies are designed to
provide equal amounts of water over each year of a three-year period. These tables show that
the region can provide reliable water supplies under both the single driest year and the multiple
dry-year hydrologies. Table 2-6 reports the expected situation on average over all of the
historic hydrologies from 1922 to 2012. Appendix 3 contains detailed justifications for the
sources of supply used for this analysis.
Metropolitan’s supply capabilities are evaluated using the following assumptions:
Colorado River Aqueduct Supplies
CRA supplies include supplies that would result from existing and committed programs and
from implementation of the QSA and related agreements. The QSA establishes the baseline
water use for each of the agreement parties and facilitates the transfer of water from
agricultural agencies to urban uses. A detailed discussion of the QSA is included in Section 3.1.
Colorado River transactions are potentially available to supply additional water up to the CRA
capacity of 1.2 MAF on an as-needed basis.
State Water Project Supplies
SWP supplies are estimated using the 2015 SWP Delivery Capability Report distributed by DWR in
July 2015. The 2015 SWP Delivery Capability Report presents current DWR estimates of the
amount of water deliveries for current (2015) conditions and conditions 20 years in the future.
These estimates incorporate restrictions on SWP and Central Valley Project (CVP) operations in
accordance with the biological opinions of the U.S. Fish and Wildlife Service and National
Marine Fisheries Service issued on December 15, 2008, and June 4, 2009, respectively. Under
the 2015 SWP Delivery Capability Report with existing conveyance and low outflow
requirements scenario, the delivery estimates for the SWP for 2020 conditions as percentage of
Table A amounts are 12 percent, equivalent to 257 TAF for Metropolitan, under a single dry-year
(1977) condition and 51 percent, equivalent to 976 TAF for Metropolitan, under long-term
average condition.
The goal for the 2015 IRP Update for SWP supplies is to manage flow and export regulations in
the near term and ultimately to achieve a long-term Bay-Delta solution. This goal involves
continued engagement in collaborative science-based approaches to manage regulations in
the near-term and continued participation in the long-term California WaterFix and the
California EcoRestore efforts. This approach targets an average of 984 TAF of SWP supplies in
the near-term and 1.2 MAF of supplies on average starting in 2030 when the long-term Delta
solution is assumed to be in place. More detailed description of SWP supplies is included in
Section 3.2.
In dry and below-normal conditions, Metropolitan has increased the supplies received from the
California Aqueduct by developing flexible Central Valley/SWP storage and transfer programs.
Further descriptions of these programs can be found in Section 3.3.
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Storage
A key component of Metropolitan’s water supply capability is the amount of water in
Metropolitan’s storage facilities. Over the past two decades, Metropolitan has developed a
large regional storage portfolio that includes both dry-year and emergency storage capacity.
Storage is a key component of water management. Storage enables the capture of surplus
amounts of water in normal and wet climate and hydrologic conditions when it is plentiful for
supply and environmental uses. Stored water can then be used in dry years and in conditions
where augmented water supplies are needed to meet demands. Metropolitan’s resource
analysis model considers all the capacities and constraints of its storage facilities and programs
and simulates the fill and withdrawal of these facilities through the 91 hydrologic conditions
from 1922-2012.

2-14

WATER SUPPLY RELIABILITY

Table 2-4
Single Dry-Year
Supply Capability1 and Projected Demands
Repeat of 1977 Hydrology
(Acre-feet per year)

Forecast Year

2020

2025

2030

2035

2040

Current Programs
In-Region Supplies and Programs
California Aqueduct2
Colorado River Aqueduct
Total Supply Available3
Aqueduct Capacity Limit4
Colorado River Aqueduct Capability

693,000
691,000

774,000
712,000

852,000
723,000

956,000
749,000

992,000
749,000

1,451,000
1,200,000
1,200,000

1,457,000
1,200,000
1,200,000

1,456,000
1,200,000
1,200,000

1,455,000
1,200,000
1,200,000

1,454,000
1,200,000
1,200,000

Capability of Current Programs

2,584000

2,686,000

2,775,000

2,905,000

2,941,000

Demands
Total Demands on Metropolitan
IID-SDCWA Transfers and Canal Linings

1,731,000
274,000

1,784,000
282,000

1,826,000
282,000

1,878,000
282,000

1,919,000
282,000

Total Metropolitan Deliveries5

2,005,000

2,066,000

2,108,000

2,160,000

2,201,000

579,000

620,000

667,000

745,000

740,000

43,000
20,000

80,000
20,000

118,000
198,000

160,000
198,000

200,000
198,000

155,000
0
0

125,000
0
0

75,000
0
0

25,000
0
0

25,000
0
0

63,000

100,000

316,000

358,000

398,000

642,000

720,000

983,000

1,103,000

1,138,000

Surplus
Programs Under Development
In-Region Supplies and Programs
California Aqueduct
Colorado River Aqueduct
Total Supply Available3
Aqueduct Capacity Limit4
Colorado River Aqueduct Capability
Capability of Proposed Programs
Potential Surplus
1 Represents

Supply Capability for resource programs under listed year type.
California Aqueduct includes Central Valley transfers and storage program supplies conveyed by the aqueduct.
3 Colorado River Aqueduct includes programs, IID-SDCWA transfer and exchange and canal linings conveyed by
the aqueduct.
4 Maximum CRA deliveries limited to 1.20 MAF including IID-SDCWA transfer and exchange and canal linings.
5 Total demands are adjusted to include IID-SDCWA transfer and exchange and canal linings. These supplies are
calculated as local supply, but need to be shown for the purposes of CRA capacity limit calculations without
double counting.
2
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Table 2-5
Multiple Dry-Year
Supply Capability1 and Projected Demands

Repeat of 1990-1992 Hydrology
(Acre-feet per year)

2020

Forecast Year

2025

2030

2035

2040

Current Programs
In-Region Supplies and Programs
California Aqueduct2
Colorado River Aqueduct
Total Supply Available3
Aqueduct Capacity Limit4
Colorado River Aqueduct Capability

239,000
664,000

272,000
682,000

303,000
687,000

346,000
696,000

364,000
696,000

1,403,000
1,200,000
1,200,000

1,691,000
1,200,000
1,200,000

1,690,000
1,200,000
1,200,000

1,689,000
1,200,000
1,200,000

1,605,000
1,200,000
1,200,000

Capability of Current Programs

2,103,000

2,154,000

2,190,000

2,242,000

2,260,000

Demands
Total Demands on Metropolitan
IID-SDCWA Transfers and Canal Linings

1,727,000
274,000

1,836,000
282,000

1,889,000
282,000

1,934,000
282,000

1,976,000
282,000

Total Metropolitan Deliveries5

2,001,000

2,118,000

2,171,000

2,216,000

2,258,000

102,000

36,000

19,000

26,000

2,000

Surplus
Programs Under Development
In-Region Supplies and Programs
California Aqueduct
Colorado River Aqueduct
Total Supply Available3
Aqueduct Capacity Limit4
Colorado River Aqueduct Capability

36,000
7,000

73,000
7,000

110,000
94,000

151,000
94,000

192,000
94,000

80,000
0
0

75,000
0
0

50,000
0
0

25,000
0
0

25,000
0
0

Capability of Proposed Programs

43,000

80,000

204,000

245,000

286,000

145,000

116,000

223,000

271,000

288,000

Potential Surplus
1 Represents

Supply Capability for resource programs under listed year type.
California Aqueduct includes Central Valley transfers and storage program supplies conveyed by the aqueduct.
3 Colorado River Aqueduct includes programs, IID-SDCWA transfer and exchange and canal linings conveyed by
the aqueduct.
4 Maximum CRA deliveries limited to 1.20 MAF including IID-SDCWA transfer and exchange and canal linings.
5 Total demands are adjusted to include IID-SDCWA transfer and exchange and canal linings. These supplies are
calculated as local supply, but need to be shown for the purposes of CRA capacity limit calculations without
double counting.
2
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Table 2-6
Average Year
Supply Capability1 and Projected Demands

Average of 1922-2012 Hydrologies
(Acre-feet per year)

Forecast Year

2020

2025

2030

2035

2040

Current Programs
In-Region Supplies and Programs
California Aqueduct2
Colorado River Aqueduct
Total Supply Available3
Aqueduct Capacity Limit4
Colorado River Aqueduct Capability

693,000
1,555,000

774,000
1,576,000

852,000
1,606,000

956,000
1,632,000

992,000
1,632,000

1,468,000
1,200,000
1,200,000

1,488,000
1,200,000
1,200,000

1,484,000
1,200,000
1,200,000

1,471,000
1,200,000
1,200,000

1,460,000
1,200,000
1,200,000

Capability of Current Programs

3,448,000

3,550,000

3,658,000

3,788,000

3,824,000

Demands
Total Demands on Metropolitan
IID-SDCWA Transfers and Canal Linings

1,586,000
274,000

1,636,000
282,000

1,677,000
282,000

1,726,000
282,000

1,765,000
282,000

Total Metropolitan Deliveries5

1,860,000

1,918,000

1,959,000

2,008,000

2,047,000

Surplus

1,588,000

1,632,000

1,699,000

1,780,000

1,777,000

43,000
20,000

80,000
20,000

118,000
268,000

160,000
268,000

200,000
268,000

5,000
0
0

25,000
0
0

25,000
0
0

25,000
0
0

25,000
0
0

63,000

100,000

386,000

428,000

468,000

1,651,000

1,732,000

2,085,000

2,208,000

2,245,000

Programs Under Development
In-Region Supplies and Programs
California Aqueduct
Colorado River Aqueduct
Total Supply Available3
Aqueduct Capacity Limit4
Colorado River Aqueduct Capability
Capability of Proposed Programs
Potential Surplus
ͳRepresents

Supply Capability for resource programs under listed year type.
Aqueduct includes Central Valley transfers and storage program supplies conveyed by the aqueduct.
͵Colorado River Aqueduct includes programs, IID-SDCWA transfer and exchange and canal linings conveyed by
the aqueduct.
ͶMaximum CRA deliveries limited to 1.20 MAF including IID-SDCWA transfer and exchange and canal linings.
ͷ Total demands are adjusted to include IID-SDCWA transfer and exchange and canal linings. These supplies are
calculated as local supply, but need to be shown for the purposes of CRA capacity limit calculations without
double counting.
ʹCalifornia
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2.4

Water Shortage Contingency Analysis

In addition to the Water Supply Reliability analysis addressing average year and drought
conditions, the Act requires agencies to document the stages of actions that they would
undertake in response to water supply shortages, including up to a 50 percent reduction in their
water supplies. Metropolitan has captured this planning in its Water Surplus and Drought
Management (WSDM)2 Plan which guides Metropolitan’s planning and operations during both
shortage and surplus conditions. Furthermore, Metropolitan developed the Water Supply
Allocation Plan (WSAP)3, which provides a standardized methodology for allocating supplies
during times of shortage.
Water Surplus and Drought Management Plan
Metropolitan’s Board adopted the WSDM Plan in April 1999, which provides policy guidance for
managing regional water supplies to achieve the reliability goals of the IRP and identifies the
expected sequence of resource management actions that Metropolitan will execute during
surpluses and shortages to minimize the probability of severe shortages and reduce the
possibility of extreme shortages and shortage allocations. Unlike Metropolitan’s previous
shortage management plans, the WSDM Plan recognizes the link between surpluses and
shortages, and it integrates planned operational actions with respect to both conditions.
WSDM Plan Development
Metropolitan and its member agencies jointly developed the WSDM Plan during 1998 and 1999.
This planning effort included more than a dozen half-day and full-day workshops and more
than three dozen meetings between Metropolitan and member agency staff. The result of the
planning effort is a consensus plan that addresses a broad range of regional water
management actions and strategies.
WSDM Plan Principles and Goals
The guiding principle of the WSDM Plan is to manage Metropolitan’s water resources and
management programs to maximize management of wet year supplies and minimize adverse
impacts of water shortages to retail customers. From this guiding principle came the following
supporting principles:


Encourage efficient water use and economical local resource programs



Coordinate operations with member agencies to make available as much surplus water as
possible for use in dry years



Pursue innovative transfer and banking programs to secure more imported water for use in
dry years



Increase public awareness about water supply issues

The WSDM plan also declared that if mandatory import water allocations become necessary,
they would be calculated on the basis of need, as opposed to any type of historical purchases.
The WSDM plan contains the following considerations that would go into an allocation of
imported water:


Impact on retail consumers and regional economy



Investments in local resources, including recycling and conservation


2 Metropolitan Water District of Southern California. Water Surplus and Drought Management Plan,
Report No. 1150, August, 1999.
3 Metropolitan Water District of Southern California, Water Supply Allocation Plan, December 2014.
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Population growth



Changes and/or losses in local supplies



Participation in Metropolitan’s non-firm (interruptible) programs



Investment in Metropolitan’s facilities

WSDM Plan Implementation
Each year, Metropolitan evaluates the level of supplies available and existing levels of water in
storage to determine the appropriate management stage. Each stage is associated with
specific resource management actions designed to: (1) avoid an Extreme Shortage to the
maximum extent possible; and (2) minimize adverse impacts to retail customers if an Extreme
Shortage occurs. The current sequencing outlined in the WSDM Plan reflects anticipated
responses based on detailed modeling of Metropolitan’s existing and expected resource mix.
Surplus Stages
Metropolitan’s supply situation is considered to be in surplus as long as net annual deliveries
can be made to water storage programs. The WSDM Plan further defines four surplus
management stages that guide the storage of surplus supplies in Metropolitan’s storage
portfolio. Deliveries for storage in DVL and in SWP terminal reservoirs continue through each
surplus stage provided there is available storage capacity. Withdrawals from DVL for regulatory
purposes or to meet seasonal demands may occur in any stage. Deliveries to other storage
facilities may be interrupted, depending on the amount of the surplus.
Shortage Stages
The WSDM Plan distinguishes between Shortages, Severe Shortages, and Extreme Shortages.
Within the WSDM Plan, these terms have specific meanings relating to Metropolitan’s ability to
deliver water to its customers.
Shortage: Metropolitan can meet full-service demands and partially meet or fully meet
interruptible demands, using stored water or water transfers as necessary.
Severe Shortage: Metropolitan can meet full-service demands only by using stored water,
transfers, and possibly calling for extraordinary conservation.
Extreme Shortage: Metropolitan allocates available supply to full-service customers.
The WSDM Plan also defines six shortage management stages to guide resource management
activities. These stages are not defined merely by shortfalls in imported water supply, but also
by the water balances in Metropolitan’s storage programs. Thus, a 10 percent shortfall in
imported supplies could be a stage one shortage if storage levels are high. If storage levels are
already depleted, the same shortfall in imported supplies could potentially be defined as a
more severe shortage.
When Metropolitan must make net withdrawals from storage to meet demands, it is considered
to be in a shortage condition. Under most of these stages, Metropolitan is still able to meet all
end-use demands for water. For shortage stages 1 through 3, Metropolitan will meet demands
by withdrawing water from storage. At shortage stages 4 and 5, Metropolitan may undertake
additional shortage management steps, including issuing public calls for extraordinary
conservation and exercising water transfer options, or purchasing water on the open market.
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Figure 2-1 shows the actions under surplus and shortage stages and when an allocation plan
would be necessary to enforce mandatory cutbacks. The overriding goal of the WSDM Plan is
to avoid reaching Shortage Stage 6, an Extreme Shortage.

Figure 2-1 Resource Stages, Anticipated Actions, And Supply Declarations
Surplus Stages
4

3

2

Actions

1

Shortage Stages
1

2

3

4

5

6

Put to SWP & CRA Groundwater Storage
Put to SWP & CRA Surface Storage
Put to Conjunctive Use Groundwater
Put to DWR Flexible Storage
Put to Metropolitan Surface Storage
Public Outreach
Take from Metropolitan Surface Storage
Take from SWP Groundwater Storage
Take from Conjunctive Use Storage
Take from SWP & CRA Surface Storage
Take from DWR Flexible Storage
Extraordinary Conservation
Reduce IAWP Deliveries
Call Options Contracts
Buy Spot Transfers
Implement Water Supply Allocation Plan
Potential Simultaneous Actions

Water Supply Condition Framework
Consistent with the WSDM Plan, Metropolitan’s Board adopted a Water Supply Condition
Framework in June 2008. The purpose of the framework is to communicate the urgency of the
region’s water supply situation and the need for further water conservation practices. The
framework is intended to encourage proactive steps to reduce the region’s water demand to
mitigate the need for more severe actions, up to and including implementation of the WSAP to
allocate water supply shortages to member agencies. The framework has four conditions,
each calling for an increasingly heightened level of conservation response:


Baseline Water Use Efficiency



Condition 1: Water Supply Watch



Condition 2: Water Supply Alert



Condition 3: Water Supply Allocation
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Table 2-7 below shows the framework and the associated conservation actions.
Table 2-7
Water Supply Condition Framework
Water Supply Condition Framework

Baseline Water Use Efficiency

Ongoing conservation, outreach, and recycling
programs to achieve permanent reductions in
water use and build storage reserves.

Condition 1: Water Supply Watch

Local agency voluntary dry-year conservation
measures and use of regional storage reserves.

Condition 2: Water Supply Alert

Regional call for cities, counties, member agencies
and retail water agencies to implement
extraordinary conservation through drought
ordinances and other measures to mitigate use of
storage reserves.

Condition 3: Water Supply Allocation

Implement Metropolitan’s Water Supply Allocation
Plan.

The drought periods of 2007-2011 and 2012-2015 provide an example of how the Water Supply
Condition Framework is used. In June 2008, Metropolitan’s Board declared a Condition 2:
Water Supply Alert to highlight that storage reserves were dropping and that drought
conditions were building, corresponding to WSDM shortage stages 1-5. In April 2009 and again
in April 2010, Metropolitan’s Board moved deeper into a Condition 3: Water Supply Allocation,
corresponding to an extreme shortage stage 6 in the WSDM Plan. The April 2010 Water Supply
Allocation condition was later terminated by Metropolitan’s Board in April 2011 when
hydrologic conditions improved during the 2010/2011 water year. The region returned to the
Baseline Water Use Efficiency condition following the improvement in water supply. As dry
conditions returned in 2012 and 2013, Metropolitan returned to using regional storage and
sponsoring outreach efforts with member agencies to encourage voluntary conservation. In
2014, record dry and hot conditions significantly impacted the water resources of both the
State of California and Metropolitan. In light of these conditions, which precipitated the
January 2014 Emergency Drought Declaration by Governor Brown, Metropolitan’s Board
declared a Condition 2: Water Supply Alert in February 2014 to again provide public messaging
and to urge local water agencies within Metropolitan’s service area to adopt and enact water
savings ordinances. Extremely dry conditions continued in 2015. In support of the Governor’s
Executive Order B-29-15 calling for 25 percent reductions in statewide consumer water use,
Metropolitan’s Board declared a Condition 3: Water Supply Allocation in April 2015.
Water Supply Allocation Plan
The WSAP provides a formula for allocating available water supplies to the member agencies in
case of extreme water shortages within Metropolitan’s service area. The WSAP was approved
by Metropolitan’s Board in February 2008 and has since been implemented three times, most
recently in April 2015. The WSAP was developed in consideration of the principles and
guidelines described in the WSDM Plan, with the objective of creating an equitable needsbased allocation. The WSAP formula seeks to balance the impacts of a shortage at the retail
level for shortages of Metropolitan supplies of up to 50 percent. The formula takes into account
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growth, local investments, changes in supply conditions, and the demand hardening aspects
of non-potable recycled water use and the implementation of conservation savings programs.
Water Supply Allocation Plan Development
Between July 2007 and February 2008, Metropolitan staff worked jointly with Metropolitan’s
member agencies to develop the WSAP. Throughout the development process, Metropolitan’s
Board was provided with regular progress reports on the status of the WSAP. The WSAP was
adopted at the February 12, 2008 Board meeting. Since the WSAP’s adoption in 2008,
Metropolitan has worked extensively with the member agencies to periodically review the
WSAP formula. Following Board-directed formal review of the WSAP at 12 months after initial
implementation and at 3 years after initial adoption, the Board approved adjustments to the
WSAP formula on August 17, 2010, and September 13, 2011. In light of drought conditions,
Metropolitan staff convened a member agency working group between July and November
2014 to revisit the WSAP before possible implementation in 2015. On December 9, 2014, the
Board approved additional adjustments to the formula.
The WSAP Formula
The WSAP formula is calculated in three steps: base period calculations, allocation year
calculations, and supply allocation calculations.
The first two steps involve standard
computations, while the third step contains specific methodology developed for the WSAP.
Step 1: Base Period Calculations
The first step in calculating a water supply allocation is to estimate water supply and demand
using a historical base period with established water supply and delivery data. The base period
for each of the different categories of demand and supply is calculated using data from fiscal
years (July through June) ending 2013 and 2014.
Step 2: Allocation Year Calculations
The next step in calculating the water supply allocation is estimating water needs in the
allocation year. This is done by adjusting the base period estimates of retail demand for
population growth and changes in local supplies.
Step 3: Supply Allocation Calculations
The final step is calculating the water supply allocation for each member agency based on the
allocation year water needs identified in Step 2. There are a number of adjustments that go
into a member agency’s water supply allocation. Each element and its application in the
allocation formula are discussed in detail in Metropolitan’s WSAP.
Annual Reporting Schedule on Supply/Demand Conditions
Managing Metropolitan’s water supply resources to minimize the risk of shortages requires timely
and accurate information on changing supply and demand conditions throughout the year.
To facilitate effective resource management decisions, the WSDM Plan includes a monthly
schedule for providing supply/demand information to Metropolitan’s senior management and
Board, and for making resource allocation decisions. Table 2-8 shows this schedule.
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Table 2-8
Schedule of Reporting and Water Supply Allocation Decision-Making
Month

Information Report/Management Decision

January

Initial supply/demand forecasts for year

February - March

Update supply/demand forecasts for year

April - May

Finalize supply/demand forecasts
Management decisions re: Contractual Groundwater and Option
Transfer Programs
Board decision re: Need for Extraordinary Conservation

October - December

Report on Supply and Carryover Storage
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2.5

Catastrophic Supply Interruption Planning

The third type of planning needed to evaluate supply reliability is a catastrophic supply
interruption plan that documents the actions necessary for a catastrophic interruption in water
supplies. For Metropolitan, this planning is captured in the analysis that went into developing
the Emergency Storage Requirements.
Emergency Storage Requirements
Metropolitan established its criteria for determining emergency storage requirements in the
October 1991 Final Environmental Impact Report for the Eastside Reservoir, which is now named
Diamond Valley Lake. These criteria were again discussed in the 1996 IRP. Metropolitan’s
Board approved both of these documents.
Emergency storage requirements are based on the potential of a major earthquake damaging
the aqueducts that transport Southern California’s imported water supplies (SWP, CRA, and
Los Angeles Aqueduct). The adopted criteria assume that damage from such an event could
render the aqueducts out of service for six months. Therefore, Metropolitan has based its
planning on a 100 percent reduction in these imported supplies for a period of six months,
which is a greater shortage than required by the Act.
To safeguard the region from catastrophic loss of water supply, Metropolitan has made
substantial investments in emergency storage. The emergency plan outlines that under such a
catastrophe, non-firm service deliveries would be suspended, and firm supplies to member
agencies would be restricted by a mandatory cutback of 25 percent from normal-year
demand levels. At the same time, water stored in surface reservoirs and groundwater basins
under Metropolitan’s program would be made available, and Metropolitan would draw on its
emergency storage, as well as other available storage. In addition to DVL, Metropolitan has
access to emergency storage at its other reservoirs, and at the SWP terminal reservoirs, and in
its groundwater conjunctive use storage accounts. With few exceptions, Metropolitan can
deliver this emergency supply throughout its service area via gravity, thereby eliminating
dependence on power sources that could also be disrupted by a major earthquake. The
WSDM Plan shortage stages will guide Metropolitan’s management of available supplies and
resources during the emergency to minimize the impacts of the catastrophe. Additional
discussion of emergency storage is included in Appendix A.3.3.
Electrical Outages
Metropolitan has also developed contingency plans that enable it to deal with both planned
and unplanned electrical outages. These plans include the following key points:


In event of power outages, water supply can be maintained by gravity feed from regional
reservoirs such as DVL, Lake Mathews, Castaic Lake, and Silverwood Lake.



Maintaining water treatment operations is a key concern. As a result, all Metropolitan
treatment plants have backup generation sufficient to continue operating in the event of
supply failure on the main electrical grid.



Valves at Lake Skinner can be operated by the backup generation at the Lake Skinner
treatment plant.



Metropolitan owns mobile generators that can be transported quickly to key locations if
necessary.
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2.6

Other Supply Reliability Risks

Metropolitan provides water to a broad and heterogeneous service area with water supplies
from a variety of sources and geographic regions. Each of these demand areas and supplies
has its own unique set of benefits and challenges. Among the challenges Metropolitan faces
are the following:
Supplies


The region and Colorado River Basin have been experiencing drought conditions for
multiple years. In the past 16 years (2000-2015), there have been only three years when the
Colorado River flow has been above average. The last above-average year was 2011,
when the unregulated water year inflow to Lake Powell was 139 percent of average.



Endangered species protection and conveyance needs in the Sacramento-San Joaquin
River Delta System have resulted in operational constraints that are particularly important
because pumping restrictions impact many water resource programs – SWP supplies and
additional voluntary transfers, Central Valley storage and transfers, in-region groundwater
storage, and in-region surface water storage.



Changing climate patterns are predicted to shift precipitation patterns and possibly affect
water supply.



Difficulty and implications of environmental review, documentation, and permitting for
multi-year transfer agreements, recycled water projects, and seawater desalination plants.



Public perception of recycled water use.



Opposition to local seawater desalination projects from environmental groups and
community organizations.

Operations and Water Quality


The cost and use of energy and greenhouse gas emissions.



Water quality regulations and issues like the quagga mussels within the CRA. Controlling the
spread and impacts of the quagga mussels will require more extensive maintenance and
reduced operational flexibility.



Salt and concentrate balance from a variety of sources.

Demand


Fluctuations in population and economic growth.



Uncertain location of growth.



Uncertain housing stock and density.



Changes in outdoor water use patterns.

The challenges posed by continued population growth, environmental constraints on the
reliability of imported supplies, and new uncertainties imposed by climate change demand
that Metropolitan assert the same level of leadership and commitment to taking on large-scale
regional solutions to providing water supply reliability. New solutions are potentially available in
the form of dramatically improved water-use efficiency, indirect and direct potable use of
recycled water, and large-scale application of ocean desalinization.
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Distribution System Water Losses
Metropolitan followed the AWWA Water Audit methodology to track all sources of water and
uses of water within its system. The AWWA Water Audit methodology quantifies real and
apparent water system losses in an agency’s distribution system. Section 10631(e)(3)(A) of the
California Water Code requires that the 2015 Urban Water Management Plan update quantify
distribution system water losses for the most recent 12-month period available.
For the distribution system water losses assessment, Metropolitan included its water balance
audit for calendar years 2014 and 2013. In addition, Metropolitan also included a
memorandum that provides water balance assessment for year 2012.
The results of Metropolitan’s audit showed that the total amount of distribution system water
losses in 2014 was approximately 6.4 TAF. A detailed discussion of Metropolitan’s distribution
system water losses for 2014 is included in Appendix 7 and summarized in Table A.7-1. In
addition to the distribution system losses described in the AWWA tables, Metropolitan estimates
that 37 TAF was lost from reservoir evaporation occurring in Lake Mathews, Lake Skinner, and
DVL during CY 2014.
Climate Change
Climate change adds its own uncertainties to the challenges of planning. Metropolitan’s water
supply planning has been fortunate in having almost one-hundred years of hydrological data
regarding weather and water supply. This history of rainfall data has provided a sound
foundation for forecasting both the frequency and the severity of future drought conditions, as
well as the frequency and abundance of above-normal rainfall. But, weather patterns can be
expected to shift dramatically and unpredictably in a climate driven by increased
concentrations of carbon dioxide in the atmosphere. These changes in weather significantly
affect water supply planning, irrespective of the debate associated with the sources and
cause of increasing concentrations of greenhouse gasses. As a major steward of the region’s
water supply resources, Metropolitan is committed to performing its due diligence with respect
to climate change.
Potential Impacts
While uncertainties remain regarding the exact timing, magnitude, and regional impacts of
these temperature and precipitation changes, researchers have identified several areas of
concern for California water planners. These include:


Reduction in Sierra Nevada snowpack;



Increased intensity and frequency of extreme weather events; and



Rising sea levels resulting in
o

Impacts to coastal groundwater basins due to seawater intrusion;

o

Increased risk of damage from storms, high-tide events, and the erosion of levees; and

o

Potential pumping cutbacks on the SWP and Central Valley Project (CVP).

Other important issues of concern due to global climate change include:


Effects on local supplies such as groundwater;



Changes in urban and agricultural demand levels and patterns;



Impacts to human health from water-borne pathogens and water quality degradation;



Declines in ecosystem health and function; and



Alterations to power generation and pumping regimes.
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Metropolitan’s Activities Related to Climate Change Concerns
Resource Planning
Under the 2015 IRP Update, Metropolitan recognizes additional risks and uncertainties from a
variety of sources:


Water quality



Climate change



Regulatory and operational changes



Project construction and implementation issues



Infrastructure reliability and maintenance



Demographic and growth uncertainty

Any of these risks and uncertainties, should they occur individually or collectively, may result in a
negative impact to water supply reliability. While it is impossible to know how much risk and
uncertainty to guard against, the region’s reliability will be more secure with a long-term plan
that recognizes risk and provides resource development to offset that risk. Some risk and
uncertainty will be addressed by following the findings of the 2015 IRP Update. But there are
other risks that may take longer to manifest, like climate change or shifts in demographic
growth patterns that increase or move the demands for water.
Metropolitan has established an intensive, comprehensive technical process to identify key
vulnerabilities. This Robust Decision Making (RDM) approach was used with the 2010 IRP
Update. The RDM approach can show how vulnerable the region’s reliability is to longer-term
risks and can also establish “signposts” that can be monitored to see when critical changes
may be happening. Signposts include monitoring the direction of ever-changing impacts from
improved Global Climate Models, and housing and population growth patterns. The RDM
approach will be revisited with the new resource reliability targets identified in the 2015 IRP
Update. Initial 2015 IRP analysis indicated an additional 200,000 AF of water conservation and
local supplies may be needed to address these risks. This additional supply goal will be
considered when examining implementation policies and approaches as the IRP process
continues.
Knowledge Sharing and Research Support
Metropolitan is an active and founding member of the Water Utility Climate Alliance (WUCA).
WUCA consists of ten nationwide water providers collaborating on climate change adaptation
and greenhouse gas mitigation issues. As a part of this effort, WUCA pursues a variety of
activities on multiple fronts.
Member agencies of WUCA annually share individual agency actions to mitigate greenhouse
gas emissions to facilitate further implementation of these programs. WUCA also monitors
development of climate change-related research, technology, programs, and federal
legislation.
In addition to supporting federal and regional efforts, WUCA released a white paper entitled
“Options for Improving Climate Modeling to Assist Water Utility Planning for Climate Change” in
January 2010. The purpose of this paper was to assess Global Circulation Models, identify key
aspects for water utility planning, and make seven initial recommendations for how climate
modeling and downscaling techniques can be improved so that these tools and techniques
can be more useful for the water sector. Another recent WUCA publication related to water
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planning is: “Embracing Uncertainty: A Case Study Examination of How Climate Change is
Shifting Water Utility Planning” (2015). A fundamental goal of this recent white paper is to
provide water professionals with practical and relevant examples, with insights from their peers,
on how and why to modify planning and decision-making processes to better prepare for a
changing climate.
In addition to these efforts, the member agencies of WUCA annually share individual agency
actions to mitigate greenhouse gas emissions to facilitate further implementation of these
programs. At a September 2009 summit at the Aspen Global Change Institute, WUCA members
met with global climate modelers, along with federal agencies, academic scientists, and
climate researchers, to establish collaborative directions to progress climate science and
modeling efforts. WUCA continues to pursue these opportunities and partnerships with water
providers, climate scientists, federal agencies, research centers, academia and key
stakeholders.
Metropolitan also continues to pursue knowledge sharing and research support activities
outside of WUCA. Metropolitan regularly provides input and direction on California legislation
related to climate change issues. Metropolitan is active in collaborating with other state and
federal agencies, as well as non-governmental organizations, on climate change related
planning issues. The following list provides a sampling of entities that Metropolitan has recently
worked with on a collaborative basis:


USBR



U.S. Army Corps of Engineers



AWWA Research Foundation



National Center for Atmospheric Research



California Energy Commission



California Department of Water Resources

Quantification of Current Research
Metropolitan continues to incorporate current climate change science into its planning efforts. A
major component of the current IRP update effort is to explicitly reflect uncertainty in Metropolitan’s
future water management environment. This involves evaluating a wider range of water
management strategies, and seeking robust and adaptive plans that respond to uncertain
conditions as they evolve over time, and that ultimately will perform adequately under a wide
range of future conditions. The potential impacts and risks associated with climate change, as well
as other major uncertainties and vulnerabilities, have been incorporated into the update. Overall,
Metropolitan’s planning activities strive to support the Board adopted policy principles on climate
change by:


Supporting reasonable, economically viable, and technologically feasible management
strategies for reducing impacts on water supply,



Supporting flexible “no regret” solutions that provide water supply and quality benefits while
increasing the ability to manage future climate change impacts, and



Evaluating staff recommendations regarding climate change and water resources under
the California Environmental Quality Act (CEQA) to avoid adverse effects on the
environment.
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Implementation of Programs and Policies
Metropolitan has made great efforts to implement greenhouse gas mitigation programs and
policies for its facilities and operations. To date, these programs and policies have focused on:


Exploring water supply/energy relationships and opportunities to increase efficiencies;



Participating in The Climate Registry, a nonprofit greenhouse gas emissions registry for North
America that provides organizations with the tools and resources to help them calculate,
verify, report, and manage their greenhouse gas emissions in a publicly transparent and
credible way;



Acquiring “green” fleet vehicles, and supporting an employee Rideshare program;



Developing solar power at both the Skinner water treatment plant (completed) and the
Weymouth water treatment plant (in progress); and



Identifying and pursuing development of “green” renewable water and energy programs
that support the efficient and sustainable use of water.

Metropolitan also continues to be a leader in efforts to increase regional water use efficiency.
Metropolitan has worked to increase the availability of incentives for local conservation and
recycling projects, as well as supporting conservation Best Management Practices for industry
and commercial businesses.
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2.7

Pricing and Rate Structures

Revenue Management
A high proportion of Metropolitan’s revenues come from volumetric water rates. Water sales
revenues are approximately 80 percent of Metropolitan’s total revenues.
As a result,
Metropolitan’s revenues vary according to regional weather and the availability of statewide
water supplies. In dry years, local demands increase, and Metropolitan may receive higher
than anticipated revenues due to increased sales volumes. In contrast, in wet years, demands
decrease, and revenues drop due to lower sales volumes. In addition, statewide supply
shortages such as those in 2009 and 2015 also affect Metropolitan’s revenues. Such revenue
surpluses and shortages could cause instability in water rates. To mitigate this risk, Metropolitan
maintains financial reserves, with a minimum and target balance, to stabilize water rates during
times of reduced water sales. The reserves hold revenues collected during times of high water
sales and are used to offset the need for revenues during times of low sales.
Another way to mitigate rate increases is by generating a larger portion of revenues from fixed
sources. Metropolitan currently has two fixed charges, the Readiness-to-Serve Charge (RTS)
and the Capacity Charge. Metropolitan also collects tax revenue from taxable property within
its boundaries. The revenues from fixed charges generate approximately 18 percent of all
Metropolitan revenues. RTS revenues have been increasing gradually, from $136 million in fiscal
year 2011-12, to $155.5 million in fiscal year 2015-16.
Finally, Metropolitan generates revenue from interest income, hydroelectric power sales, and
miscellaneous income such as rents and leases. For the last five fiscal years, these averaged
approximately three percent of all Metropolitan revenues. These internally generated revenues
are referred to as revenue offsets and reduce the amount of revenue that needs to be
collected from rates and charges.
Elements of Rate Structure
This section provides an overview of Metropolitan’s rate structure. The different elements of the
rate structure are discussed below and summarized in Table 2-9.
System Access Rate (SAR)
The SAR is a volumetric system-wide rate levied on each acre-foot of water that moves through
the Metropolitan system. All system users (member agency or third party) pay the SAR to use
Metropolitan’s conveyance and distribution system. The SAR recovers the cost of providing
conveyance and distribution capacity to meet average annual demands.
Water Stewardship Rate (WSR)
The WSR recovers the costs of providing financial incentives for existing and future investments
in local resources including conservation and recycled water. These investments or incentive
payments are identified as the “demand management” service function in the cost of service
process. The WSR is a volumetric rate levied on each acre-foot of water that moves through
the Metropolitan system.
System Power Rate (SPR)
The SPR recovers the costs of energy required to pump water to Southern California through the
SWP and CRA. The cost of power is recovered through a uniform volumetric rate. The SPR is
applied to all deliveries to member agencies.
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Treatment Surcharge
The treatment surcharge recovers the costs of providing treated water service through a
uniform, volumetric rate. The treatment surcharge recovers all costs associated with providing
treated water service, including commodity, demand, and standby related costs.
Capacity Charge
The capacity charge is levied on the maximum summer day demand placed on the system
between May 1 and September 30 for a three-calendar year period. Demands measured for
the purposes of billing the capacity charge include all firm demands, including wheeling
service and exchanges.
The capacity charge is intended to pay for the cost of peaking capacity on Metropolitan’s
system, while providing an incentive for local agencies to decrease their use of the
Metropolitan system to meet peak day demands and to shift demands into lower use time
periods. Over time, a member agency will benefit from local supply investments and
operational strategies that reduce its peak day demand on the system in the form of a lower
total capacity charge.
Readiness-To-Serve Charge (RTS)
The costs of infrastructure projects needed to provide service, including emergency storage
and those costs related to the conveyance and distribution system that are available but not
used on average, are recovered by the RTS.
The RTS is allocated to the member agencies based on each agency’s proportional share of a
ten-year rolling average of all firm deliveries. A ten-year rolling average leads to a relatively
stable RTS allocation that reasonably represents an agency’s potential long-term need for
standby service under different demand conditions. Member agencies may choose to have a
portion of their total RTS obligation offset by standby charge collections levied by Metropolitan
on behalf of the member agency. These standby charges are assessed on parcels of land
within the boundaries of a given member agency.
Tier 1 Supply Rate
The costs of maintaining existing supplies and developing additional supplies are recovered
through a two-tiered pricing approach. The Tier 1 Supply Rate recovers the cost of maintaining
a reliable amount of supply. Each member agency has a predetermined amount of water
that can be purchased at the lower Tier 1 Supply Rate. Purchases in excess of this limit will be
made at the higher Tier 2 Supply Rate.
Tier 2 Supply Rate
The Tier 2 Supply Rate reflects Metropolitan’s cost of purchasing water transfers north of the
Delta. The Tier 2 Supply Rate encourages the member agencies and their customers to
maintain existing local supplies and develop cost-effective local supply resources and
conservation.
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Table 2-9
Rate Structure Components
Service Provided/
Costs Recovered

Rate Design Elements

Type of Charge

System Access Rate

Conveyance/Distribution
(Average Capacity)

Volumetric ($/AF)

Water Stewardship Rate

Conservation/Local Resources

Volumetric ($/AF)

System Power Rate

Power

Volumetric ($/AF)

Treatment Surcharge

Treatment

Volumetric ($/AF)

Capacity Charge

Peak Distribution System Capacity

Fixed ($/cfs)

Readiness-To-Serve Charge

Conveyance/Distribution/Emergency
Storage(infrastructure necessary to
provide service)

Fixed ($Million)

Tier 1 Supply Rate

Supply

Volumetric ($/AF)

Tier 2 Supply Rate

Supply

Volumetric ($/AF)

The following tables provide further information regarding Metropolitan’s rates. Table 2-10
summarizes the rates and charges effective January 1, 2014, January 1, 2015, and January 1,
2016. Average costs by member agency will vary depending upon an agency’s RTS allocation,
Capacity Charge, and relative proportions of treated and untreated Tier 1, and Tier 2 water
purchases. Table 2-11 provides the details of the Capacity Charge, calculated for calendar
year 2016.
Table 2-12 provides the details of the Readiness-to-Serve Charge calculation for calendar year
2016 by member agency. Table 2-13 provides the current Purchase Order commitment
quantities that member agencies will purchase from Metropolitan over the 10-year period
starting January 2015 through December 2024. Tier 1 annual average limits for each member
agency are also shown in this table.
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Table 2-10
Metropolitan Water Rates and Charges
Effective

Jan 1, 2014

Jan 1, 2015

Jan 1, 2016

Tier 1 Supply Rate ($/AF)

$148

$158

$156

Tier 2 Supply Rate ($/AF)

$290

$290

$290

System Access Rate ($/AF)

$243

$257

$259

$41

$41

$41

System Power Rate ($/AF)

$161

$126

$138

Full Service Untreated Volumetric Cost ($/AF)
Tier 1
Tier 2

$593
$735

$582
$714

$594
$728

Treatment Surcharge ($/AF)

$297

$341

$348

$890
$1,032

$923
$1,055

$942
$1,076

$166

$158

$153

$8,600

$11,100

$10,900

Water Stewardship Rate ($/AF)

Full Service Treated Volumetric Cost ($/AF)
Tier 1
Tier 2
Readiness-to-Serve Charge ($M)
Capacity Charge ($/cfs)

PRICING AND RATE STRUCTURES

2-33

Table 2-11
Capacity Charge Detail Calendar Year 2016
Peak Day Demand (cfs)
(May 1 through September 30)
Calendar Year

3-Year
Peak

Calendar Year
2016 Capacity
Charge
($10,900/cfs)

Agency

2012

2013

2014

Anaheim

38.3

31.3

34.0

38.3

$417,470

Beverly Hills

32.7
20.9

30.8
19.7

30.6
22.6

32.7
22.6

$356,430
$246,340

224.0
74.5

228.7
73.6

240.8
61.0

240.8
74.5

$2,624,720
$812,050

2.3
237.2

2.9
267.4

0.0
239.2

2.9
267.4

$31,610
$2,914,660

17.6
24.4

18.9
20.0

19.9
22.2

19.9
24.4

$216,910
$265,960

41.5
126.7

44.9
153.9

43.7
144.0

44.9
153.9

$489,410
$1,677,510

41.9
60.4

43.2
66.9

46.1
67.8

46.1
67.8

$502,490
$739,020

512.9
398.6

767.1
379.4

782.5
443.1

782.5
443.1

$8,529,250
$4,829,790

52.1
961.5

52.5
967.4

48.5
1,138.2

52.5
1,138.2

$572,250
$12,406,380

2.8
5.3

4.9
6.1

0.0
7.3

4.9
7.3

$53,410
$79,570

19.2
19.7

19.6
22.7

17.5
15.2

19.6
22.7

$213,640
$247,430

133.0
36.2

178.6
34.1

151.4
33.5

178.6
36.2

$1,946,740
$394,580

West Basin

15.2
222.6

16.1
230.2

45.4
217.5

45.4
230.2

$494,860
$2,509,180

Western

193.7

198.6

176.6

198.6

$2,164,740

3,515.3

3,879.5

4,058.5

4,196.0

$45,736,400

Burbank
Calleguas
Central Basin
Compton
Eastern
Foothill
Fullerton
Glendale
Inland Empire
Las Virgenes
Long Beach
Los Angeles
MWDOC
Pasadena
San Diego
San Fernando
San Marino
Santa Ana
Santa Monica
Three Valleys
Torrance
Upper San Gabriel

Total

Totals may not foot due to rounding

2-34

PRICING AND RATE STRUCTURES

Table 2-12
Readiness-to-Serve Charge (by Member Agency)
Calendar Year 2016

Member Agency
Anaheim
Beverly Hills
Burbank
Calleguas MWD
Central Basin MWD
Compton
Eastern MWD
Foothill MWD
Fullerton
Glendale
Inland Empire Utilities Agency
Las Virgenes MWD
Long Beach
Los Angeles
Municipal Water District of Orange County
Pasadena
San Diego County Water Authority
San Fernando
San Marino
Santa Ana
Santa Monica
Three Valleys MWD
Torrance
Upper San Gabriel Valley MWD
West Basin MWD
Western MWD
Metropolitan Total

Rolling Ten-Year
Average Firm
Deliveries
(Acre-Feet)
FY2004-05 to
FY2013-14

RTS Share

12 months @
$153 million
per year
(1/16-12/16)

21,646
11,468
12,769
110,216
53,106
2,222
98,854
9,999
9,902
20,157
60,390
22,702
33,643
297,705
220,916
21,506
377,077
122
1,000
13,091
10,146
66,509
18,514
18,292
128,160

1.26%
0.67%
0.74%
6.43%
3.10%
0.13%
5.77%
0.58%
0.58%
1.18%
3.52%
1.32%
1.96%
17.36%
12.88%
1.25%
21.99%
0.01%
0.06%
0.76%
0.59%
3.88%
1.08%
1.07%
7.47%

1,931,624
1,023,387
1,139,430
9,835,288
4,739,002
198,301
8,821,351
892,228
883,599
1,798,733
5,389,007
2,025,866
3,002,172
26,566,040
19,713,676
1,919,148
33,648,901
10,914
89,227
1,168,155
905,408
5,935,016
1,652,136
1,632,281
11,436,461

74,439

4.34%

6,642,650

1,714,552

100.00%

$153,000,000

Totals may not foot due to rounding
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Table 2-13
Purchase Order Commitments and Tier 1 Limits
(by Member Agency)
January 2015 through December 2024
Member Agency
Anaheim
Beverly Hills
Burbank
Calleguas MWD
Central Basin MWD1
Compton1
Eastern MWD
Foothill MWD
Fullerton
Glendale
Inland Empire Utilities Agency
Las Virgenes MWD
Long Beach
Los Angeles
Municipal Water District of Orange County
Pasadena
San Diego County Water Authority1
San Fernando1
San Marino
Santa Ana
Santa Monica1
Three Valleys MWD
Torrance
Upper San Gabriel Valley MWD
West Basin MWD
Western MWD
Total

Annual Average Tier 1
Maximum
24,439
13,380
16,776
118,228
71,770
3,372
117,585
11,773
11,299
26,222
93,283
24,358
51,804
373,623
321,635
22,965
393,542
629
1,442
19,617
7,406
80,687
19,204
67,228
135,417
105,784
2,133,468

Purchase Order
Commitment
(acre-feet)
148,268
89,202
108,910
788,185

783,898
73,312
75,322
174,809
398,348
162,387
263,143
2,033,132
2,144,233
153,102

9,610
80,858
537,916
128,027
110,077
902,783
705,224
9,870,746

No Purchase Order; Tier 1 maximum is annual, not cumulative.
Totals may not foot due to rounding.
1
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Implementing the Plan

3

This section summarizes Metropolitan’s implementation plans and continued progress in
developing a diversified resource mix that enables the region to meet its water demands under
a wide range of possible future conditions. The investments that Metropolitan has made and its
on-going efforts in many different areas coalesce toward its goal of long-term regional water
supply reliability.
Many of the resource programs discussed are already successfully
implemented. Others will take more time to execute. Considerations are also in place for
emerging integrated supplies, which could augment sources of regional water supply from
non-traditional sources. In addition, water demand reductions brought about by legislative
mandates could also affect the landscape of future supply planning and implementation. The
following sections discuss each of these programs, presenting both successes to date and the
programs that are still underway.
Metropolitan’s IRP implementation approach has been consistent with the Governor’s
California Water Action Plan that was released in January of 2014. The Governor’s Plan is
discussed briefly below.
California Water Action Plan
California Water Action Plan: Actions for Reliability, Restoration and Resilience, was released
by Governor Brown in January 2014. A collaborative effort of the California Natural Resources
Agency, the California Environmental Protection Agency, and California Department of Food
and Agriculture, the California Water Action Plan was developed to meet three broad
objectives: more reliable water supplies, the restoration of important species and habitat, and
a more resilient, sustainably managed water resources system (water supply, water quality,
flood protection, and environment) that can better withstand inevitable and unforeseen
pressures in the coming decades.
Over the next five years, the actions outlined below are designed to move California toward
more sustainable water management by providing a more reliable water supply for farms and
communities, restoring important wildlife habitat and species, and helping the state’s water
systems and environment become more resilient.
1. Make conservation a California way of life;
2. Increase regional self-reliance and integrated water management across all levels of
government;
3. Achieve the co-equal goals for the Delta;
4. Protect and restore important ecosystems;
5. Manage and prepare for dry periods;
6. Expand water storage capacity and improve groundwater management;
7. Provide safe water for all communities;
8. Increase flood protection;
9. Increase operational and regulatory efficiency; and
10. Identify sustainable and integrated financing opportunities.
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Colorado River Aqueduct

The goal for CRA supplies is to maintain current supplies and programs, while also maintaining
flexibility through dry-year programs and storage. This goal involves protecting existing supply
and storage programs in the face of risks that could impact CRA supplies in the future. To
accomplish this goal, the 2015 IRP Update targets are to develop sufficient base supply
programs to ensure that a minimum of 900 TAF of diversions are available when needed, and to
ensure access to 1.2 MAF of supplies in dry years through flexible programs and storage.
Background
Metropolitan was established to obtain an allotment of Colorado River water, and its first
mission was to construct and operate the CRA. Under its contracts with the federal
government, Metropolitan has a basic entitlement of 550 TAF per year of Colorado River water.
Metropolitan also holds a fifth priority for an additional 662 TAF per year that exceeds
California’s 4.4 MAF per year basic apportionment, and another 180 TAF per year when surplus
flows are available. Metropolitan can obtain water under the fifth priority from:


Water unused by the California holders of priorities 1 through 3



Water saved by the Palo Verde land management, crop rotation, and water supply
program, or



When the U.S. Secretary of the Interior makes available either or both:

o Surplus water, and
o Water apportioned to, but unused by, Arizona and/or Nevada.
To satisfy a condition imposed by Congress in the Boulder Canyon Project Act, California’s
legislature enacted the Limitation Act in 1929, agreeing to limit consumptive use of Colorado
River water to 4.4 MAF per year, plus not more than one-half of any excess or surplus waters
unapportioned by the Colorado River Compact. The 1931 Seven Party Agreement provides
the basis for the priorities among California’s contractors to use of Colorado River water made
available to California. Palo Verde Irrigation District (PVID), the Yuma Project (Reservation
Division), Imperial Irrigation District (IID), and Coachella Valley Water District (CVWD),
collectively the “agricultural entities”, and Metropolitan are the entities that currently hold the
priorities. These priorities are included in the contracts that the Department of the Interior
executed with the California agencies in the 1930s for delivery of water from Lake Mead. The
first four priorities total 4.4 MAF per year. Metropolitan has the fourth priority of 550 TAF to
California’s basic apportionment and the fifth priority to 662 TAF per year. Under priorities 1
through 3, an amount not to exceed 3.85 MAF was apportioned to the agricultural entities for
beneficial consumptive use. The Seven Party Agreement did not specify individual quantities
for each of the first three priorities; rather, the amount of water available under the third priority
was limited to the amount unused by the holders of priorities 1 and 2 on designated areas of
land. This lack of quantification among the agricultural priorities posed an obstacle to the
acquisition of water from the agricultural entities for use in Metropolitan’s service area.
The Consolidated Decree issued in 2006 by the U.S. Supreme Court in Arizona v. California,
preceded by a 1964 decree, confirmed the allocation of 4.4 MAF per year to California. This
limit effectively reduced Metropolitan’s dependable supply of Colorado River water to its fourth
priority amount of 550 TAF per year. A 1979 decree quantified present perfected rights (PPRs)
to the use of Colorado River water by certain Indian reservations, federal wildlife refuges, and
other users. Some, but not all of these PPRs, are encompassed by the Seven Party Agreement.
Consumptive use under these non-encompassed PPRs, known as “Miscellaneous and Indian
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PPRs," could reach as much as 61 TAF annually. Since 1985, these PPR holders have used less
than 20 TAF annually. Because over 5.362 MAF of Colorado River water were already allocated
by California’s Seven Party Agreement, it was not clear which rights would be affected by the
use of these non-encompassed PPRs.
For a period following the Court’s 1964 ruling, Metropolitan’s fifth priority rights were satisfied
with water allocated to, but unused by, Arizona and Nevada. With the commencement of
Colorado River water deliveries to the Central Arizona Project in 1985, the availability of
Colorado River water to meet Metropolitan’s needs was determined on a year-by-year basis.
At that time, no formal guidelines existed to determine whether surplus water would be
available. Decisions regarding surplus water availability were to be made at the discretion of
the Secretary of the Interior. As a result, the year-to-year availability of Colorado River water to
Metropolitan was uncertain.
Figure 3-1 shows the major aqueducts within southern California including those from the
Colorado River, and entities within the state having rights to use water from the Colorado River.

Figure 3-1
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Changed Conditions
California’s Colorado River Water Use Plan and the Quantification Settlement Agreement
Metropolitan and the State of California acknowledged that Metropolitan would obtain less
water from the Colorado River in the future than Metropolitan had in the past, but the lack of
clearly quantified water rights hindered efforts to promote water management projects. The
Secretary of the Interior asserted that California’s users of Colorado River water had to limit their
use to a total of 4.4 MAF per year, plus any available surplus water. Under the auspices of the
state’s Colorado River Board, these users developed a draft plan to resolve the problem, which
was known as “California’s Colorado River Water Use Plan” or the “California Plan.” It
characterized how California would develop a combination of programs to allow the state to
limit its annual use of Colorado River water to 4.4 MAF per year plus any available surplus water.
The 2003 QSA among IID, CVWD, and Metropolitan is a critical component of the California
Plan. It establishes the baseline water use for each of the agencies, facilitates the transfer of
water from agricultural agencies to urban uses, and specifies that IID, CVWD, and Metropolitan
would forbear use of water to permit the Secretary of the Interior to satisfy the uses of the PPRs
not covered by the Seven Party Agreement.
On November 5, 2003, IID filed a validation action in Imperial County Superior Court, seeking a
judicial determination that thirteen agreements associated with the QSA are valid, legal, and
binding. Other lawsuits also were filed challenging the execution, approval, and subsequent
implementation of the QSA on various grounds. All of the QSA cases were coordinated in
Sacramento County Superior Court. After more than a decade of litigation, the final
challenges to the QSA were dismissed, and the agreements were upheld.
SDCWA is participating in two QSA-related projects that are providing additional water supplies
to that agency.4 The water conserved by these projects is made available to Metropolitan,
resulting in increased amounts of Colorado River water being diverted into the CRA. In
exchange, Metropolitan is delivering an amount of water equal to the amount conserved for
SDCWA. Federal law allocates a portion of the water available as a result of the Coachella
and All-American Canal lining projects for the benefit of parties, including five Indian Bands,
involved in litigation over water rights to the San Luis Rey River in San Diego County once
certain conditions have been satisfied. Metropolitan has agreed to exchange that water and
provide an equal amount of water to the United States for use by the San Luis Rey Settlement
Parties, and SDCWA has agreed to convey the water when capacity is available for use within
the Settlement Parties’ service areas. As the Settlement Parties have not yet satisfied the
conditions required to receive the benefit of those supplies, Metropolitan has utilized this water.
The remainder of the water available as a result of the canal lining projects is exchanged with
SDCWA.
In 2005, Metropolitan entered into a settlement agreement in Arizona v. California with the
Quechan Indian Tribe and other parties. The Tribe uses Colorado River water on the Fort Yuma
Indian Reservation. Under the settlement agreement, the Tribe, in addition to the amounts of
water decreed for the benefit of the Reservation in the 1964 decree, is entitled to (a) an
additional 20 TAF of diversions from the Colorado River, or (b) the amount necessary to supply
the consumptive use required for irrigation of a specified number of acres, and for the
satisfaction of related uses, whichever is less. Of the additional water, 13 TAF became available
to the Tribe in 2006. An additional 7 TAF becomes available to the Tribe in 2035. Metropolitan
and the Tribe agreed that Metropolitan would provide incentive payments to the Tribe to limit


4 These

projects, the SDCWA/IID transfer and the Coachella and All-American canal lining projects, will be
discussed in SDCWA’s Urban Water Management Plan.
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proposed development and utilization of their lands which would increase the tribal diversion of
any of the additional water each year, thereby allowing the water to be diverted by
Metropolitan.
Current Dry Condition
The Colorado River Basin has been experiencing a prolonged drought, where runoff above
Lake Powell has been below average for twelve of the last sixteen years. Within those sixteen
years, runoff in the Colorado River Basin above Lake Powell from 2000 through 2007 was the
lowest eight-year runoff on record. While runoff returned to near normal conditions during
2008-2010, drought returned in 2012 with runoff in 2012 being among the four driest in history.
During these drought conditions, Colorado River system storage has decreased to 50 percent
of capacity.
Quagga Mussels
Quagga mussels were discovered in January of 2007 in Lake Mead and rapidly spread
downstream to the Lower Colorado River. The presence and spawning of quagga mussels in
the Lower Colorado River and in reservoirs located in southern California poses an immediate
threat to water and power systems serving more than 25 million people in the southwestern
United States. Quagga mussels (Dreissena bugensis) are a related species to the better-known
zebra mussels (Dreissena polymorpha) and are indigenous to the Ukraine. They were
introduced to the Great Lakes in the 1980s from fresh-water ballast of a transoceanic ship
traveling from Eastern Europe. Although the introduction of these two species into drinking
water supplies does not typically result in violation of drinking water standards, invasive mussel
infestations can adversely impact aquatic environments and infrastructure. If unmanaged,
invasive mussel infestations have been known to severely impact the aquatic ecology of lakes
and rivers; clog intakes and raw water conveyance systems; reduce the recreational and
aesthetic value of lakes and beaches; alter or destroy fish habitats; and render lakes more
susceptible to deleterious algae blooms.
Implementation Approach
Metropolitan’s planning strategy recognized explicitly that program development would play
an important part in reaching the target level of deliveries from the CRA. The implementation
approach explored a number of water conservation programs with water agencies that
receive water from the Colorado River or are located in close proximity to the CRA.
Negotiating the QSA was a necessary first step for all of these programs. On October 10, 2003,
after lengthy negotiations, representatives from Metropolitan, IID, and CVWD executed the
QSA and other related agreements. Parties involved also included SDCWA, the California
Department of Water Resources (DWR), the California DFW, the U.S. Department of the Interior,
and the San Luis Rey Settlement Parties. One of those related agreements was the Colorado
River Water Delivery Agreement: Federal Quantification Settlement Agreement which specifies
to which agencies water will be delivered under priorities 3a and 6a of the Seven Party
Agreement during its term.
Metropolitan has identified a number of programs that could be used to achieve the regional
long-term development targets for the CRA, as shown in Table 3-1. Metropolitan has entered
into or is exploring agreements with a number of agencies as described in this section. In
addition, Appendix 3 provides a detailed discussion of these programs and describes whether
the programs are being implemented, are deferred, or are under investigation.
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Colorado River Water Management Programs
Imperial Irrigation District / Metropolitan Water District Conservation Program
Under agreements executed in 1988 and 1989, Metropolitan has funded water efficiency
improvements within IID’s service area in return for the right to divert the water conserved by
those investments. Under this program, IID implemented a number of structural and nonstructural measures, including the lining of existing earthen canals with concrete, constructing
local reservoirs and spill-interceptor canals, installing non-leak gates, and automating the
distribution system. Other implemented programs include the delivery of water to farmers on a
12-hour rather than a 24-hour basis and improvements in on-farm water management through
the installation of drip irrigation systems. Through this program, IID has conserved an additional
105 TAF per year on average upon completion of program implementation. Execution of the
QSA and amendments to the 1988 and 1989 agreements resulted in changes in the availability
of water under the program, extending the term to 2078 if the term of the QSA extends through
2077 and guaranteeing Metropolitan at least 85 TAF per year. The remainder of the conserved
water is available to CVWD when needed.
Palo Verde Land Management, Crop Rotation, and Water Supply Program
In May 2004, Metropolitan’s Board authorized a 35-year land management, crop rotation, and
water supply program with PVID. Under the program, participating farmers in PVID are paid to
reduce their water use by not irrigating a portion of their land. A maximum of 29 percent of the
lands within the Palo Verde Valley can be fallowed in any given year. Under the terms of the
QSA, water savings within the PVID service area are made available to Metropolitan. This
program provides up to 133 TAF of water to be available to Metropolitan in certain years. In
2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012, 2013, and 2014 approximately 108.7, 105.0, 72.3,
94.3, 120.2, 116.3, 122.2, 73.7, 32.8, and 43.0 TAF of water, respectively, were saved and made
available to Metropolitan. In March 2009, Metropolitan and PVID entered into a one-year
supplemental fallowing program within PVID that provided for the fallowing of additional
acreage, with savings of 24.1 TAF in 2009 and 32.3 TAF in 2010.
Management of Metropolitan-Owned Land in Palo Verde
In 2001, Metropolitan acquired 8,946 acres of irrigable farmland within the Palo Verde Irrigation
District (PVID). These lands were leased to growers and were eventually enrolled in the PVID
Land Management, Crop Rotation and Water Supply Program when it began in 2005. In 2015,
Metropolitan acquired approximately 12,049 irrigable acres from Verbena LLC, bringing
Metropolitan’s ownership in the Palo Verde Valley to approximately 20,995 acres of irrigated
farmland. The lands have historically been leased to growers who produced high water-using
crops, such as alfalfa, using flood irrigation.
With the expiration of all leases in 2016, Metropolitan is currently identifying long-term
management objectives for the land, including a shift toward less water-intensive agriculture.
Strategies for reducing water use may include transitioning to low water-using crops, adopting
efficient irrigation technologies such as microspray, and adopting deficit irrigation practices. In
addition, Metropolitan is developing technologies for monitoring crop water use via remote
sensing imagery and on-the-ground sensors.
By managing the lands for lower consumptive water use, Metropolitan expects to reduce water
use in PVID by 15–29 TAF per year (additional to savings from the fallowing program), while
maintaining the valley’s agricultural economy. Under the terms of the QSA, any water savings
within the PVID service area are made available to Metropolitan. The additional water savings
are expected to accrue in 2017, after new leases for the lands are put into place.
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Southern Nevada Water Authority and Metropolitan Storage and Interstate Release Agreement
SNWA has undertaken extraordinary water conservation measures to maintain its consumptive
use within Nevada’s basic apportionment of 300 TAF. The success of the conservation program
has resulted in unused basic apportionment for Nevada. As SNWA expressed interest in storing
a portion of the water with Metropolitan, the agencies, along with the United States and the
Colorado River Commission of Nevada, entered into a storage and interstate release
agreement in October 2004. Under the agreement, additional Colorado River water supplies
are made available to Metropolitan when there is space available in the CRA to receive the
water. SNWA stored approximately 330,000 acre-feet with Metropolitan through 2015. SNWA is
not expected to call upon Metropolitan to return water until after 2019.
Lower Colorado Water Supply Project
In March 2007, Metropolitan, the City of Needles, and the USBR executed a Lower Colorado
Water Supply Project contract. Under the contract, Metropolitan receives, on an annual basis,
Lower Colorado Water Supply Project water unused by Needles and other entities adjacent to
the river that do not have rights or have insufficient rights to use Colorado River water. The
water supply for the project comes from groundwater wells located along the All-American
Canal. A portion of the payments made by Metropolitan to Needles are placed in a trust fund
for potentially acquiring a new water supply for the Project should the groundwater pumped
from the project’s wells become too saline for use. Metropolitan received 6.1 TAF from this
project in 2014, and an estimated 5.9 TAF in 2015 based on the amount of water pumped and
used by other project water users.
Lake Mead Storage Program
In May 2006, Metropolitan and the USBR executed an agreement for a demonstration program
that allowed Metropolitan to leave conserved water in Lake Mead that Metropolitan would
otherwise have used in 2006 and 2007. USBR would normally make unused water available to
other Colorado River water users, so the program included a provision that water left in
Lake Mead must be conserved through extraordinary conservation measures and not simply
be water that was not needed by Metropolitan in the year it was stored. This extraordinary
conservation was accomplished through savings realized under the Palo Verde Land
Management, Crop Rotation, and Water Supply Program. Through the two-year demonstration
program, Metropolitan created 44.8 TAF of “Intentionally Created Surplus” (ICS) water. In
December 2007, Metropolitan entered into agreements to set forth the rules under which ICS
water is developed, stored in, and delivered from Lake Mead. The amount of water stored in
Lake Mead, created through extraordinary conservation, that is available for delivery in a
subsequent year is reduced by a one-time deduction of five percent, resulting in additional
system water in storage in the lake, and an annual evaporation loss of three percent,
beginning in the year following the year the water is stored. Metropolitan created ICS water
in 2009, 2010, 2011, and 2012 and withdrew ICS water in 2008, 2013, and 2014. As of January 1,
2015, Metropolitan had a total of 61.8 TAF of Extraordinary Conservation ICS water in
Lake Mead.
The December 2007 federal guidelines concerning the operation of the Colorado River system
reservoirs provided the ability for agencies to create “System Efficiency ICS” through the
development and funding of system efficiency projects that save water that would otherwise
be lost from the Colorado River. To that end, in 2008 the Central Arizona Water Conservation
District (CAWCD), SNWA, and Metropolitan contributed funds for the construction of the Drop 2
(Brock) Reservoir by the USBR. The purpose of the Drop 2 (Brock) Reservoir is to increase the
capacity to regulate deliveries of Colorado River water at Imperial Dam, reducing the amount
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of excess flow downstream of the dam by approximately 70 TAF annually. In return for its
$25 million net contribution toward construction, operation, and maintenance, 100 TAF of water
that was stored in Lake Mead was assigned to Metropolitan as System Efficiency ICS. Through
2014, Metropolitan has diverted 35 TAF of this amount, with 65 TAF remaining in storage.
In 2009, Metropolitan entered into an agreement with the United States, SNWA, the Colorado
River Commission of Nevada, and CAWCD to have USBR conduct a one-year pilot operation of
the Yuma Desalting Plant at one-third capacity. The pilot project operated between May 2010
and March 2011 and provided data for future decision making regarding long-term operation
of the Plant and developing a near-term water supply. Metropolitan’s contribution toward
plant operating costs secured 24.4 TAF of System Efficiency ICS which was stored in Lake Mead
as of January 1, 2015.
Quagga Mussel Control Program
The presence and spawning of quagga mussels in the lower Colorado River from Lake Mead
through Lake Havasu poses a threat to Metropolitan and other Colorado River water users due
to the potential to continuously seed water conveyance systems with mussel larvae.
Chlorination is the most frequently used means to control mussel larvae entering water systems.
Metropolitan developed the Quagga Mussel Control Program (QMCP) in 2007 to address the
long term introduction of mussel larvae into the CRA from the lower Colorado River which is
now heavily colonized from Lake Mead through Lake Havasu. The QMCP consists of
surveillance activities and control measures. Surveillance activities are conducted annually
alongside regularly scheduled 2-3 week-long CRA shutdowns. Control activities consist of
continuous chlorination at the outlet of Copper Basin Reservoir (5 miles into the aqueduct), a
mobile chlorinator for control of mussels on a quarterly basis at outlet towers, and physical
removal of mussels from the trash racks at Whitsett Intake Pumping Plant in Lake Havasu. Since
2007, the CRA has scheduled 2 to 3 week-long shutdowns each year for maintenance and
repairs which provide the opportunity for direct inspections for mussels and the additional
benefit of desiccating quagga mussels. Recent shutdown inspections have demonstrated that
the combined use of chlorine and regularly scheduled shutdowns effectively control mussel
infestation in the CRA since only few and small mussels have been found during these
inspections.
In addition, Metropolitan has appropriated $9.55 million to upgrade chlorination facilities in the
aqueduct and at two additional locations in its system, the outlets of Lakes Mathews and
Skinner. It is likely that additional upgrade costs will be incurred for these facilities. Chemical
control (chlorination) at Copper Basin Reservoir, Lake Mathews, and the Lake Skinner Outlet
costs approximately $3.0-3.2 million per year depending on the amount of Colorado River
water conveyed through the aqueduct.
Achievements to Date
Metropolitan has developed a number of supply and conservation programs to increase the
amount of supply available from the CRA. However, other users along the River have rights
that will allow their water use to increase as their water demands increase. The Colorado River
faces long-term challenges of water demands exceeding available supply with additional
uncertainties due to climate change. Because Metropolitan holds the lowest priority rights in
California during a normal Lake Mead storage condition, future supply available could
decrease. Metropolitan’s supply and conservation programs, as well as planned additional
water management programs for 2035, are shown in Table 3-1.
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Table 3-1
Colorado River Aqueduct
Program Capabilities
Year 2035
(acre-feet per year)
Multiple Dry
Years
(1990-92)

Hydrology
Current Programs

Basic Apportionment – Priority 4
IID/MWD Conservation Program
Priority 5 Apportionment (Surplus)
PVID Land Management, Crop Rotation,
and Water Supply Program
Lower Colorado Water Supply Project
Lake Mead ICS Storage Program
Binational ICS
Forbearance for Present Perfected Rights
CVWD SWP/QSA Transfer Obligation
DWCV SWP Table A Obligation
DWCV SWP Table A Transfer Callback
DWCV Advance Delivery Account
SNWA Agreement Payback
Subtotal of Current Programs

Single Dry
Year
(1977)

Average
Year
(1922-2012)

550,000
85,000
250,000

550,000
85,000
0

550,000
85,000
21,000

130,000
5,000
400,000
8,000
(2,000)
(35,000)
(45,000)
23,000
22,000
0
1,391,000

130,000
5,000
400,000
24,000
(2,000)
(35,000)
(42,000)
22,000
20,000
0
1,157,000

130,000
5,000
400,000
24,000
(2,000)
(35,000)
(118,000)
61,000
57,000
(5,000)
1,173,000

0
25,000
25,000

0
25,000
25,000

0
25,000
25,000

200,000

200,000

200,000

82,000
16,000
298,000

82,000
16,000
298,000

82,000
16,000
298,000

Maximum CRA Supply Capability2

1,714,000

1,480,000

1,496,000

Less CRA Capacity Constraint
(amount above 1.20 MAF)
Maximum Expected CRA Deliveries3

(464,000)

(230,000)

(246,000)

1,200,000

1,200,000

1,200,000

(298,000)

(298,000)

(298,000)

902,000

902,000

902,000

Programs Under Development
SNWA Interstate Banking Agreement
Additional Fallowing Programs
Subtotal of Proposed Programs

Additional Non-Metropolitan CRA Supplies
SDCWA/IID Transfer
Coachella & All-American Canal Lining
To SDCWA
To San Luis Rey Settlement Parties1
Subtotal of Non-Metropolitan Supplies

Supplies4

Less Non-Metropolitan
Maximum Metropolitan Supply Capability5

Subject to satisfaction of conditions specified in agreement among Metropolitan, the United States, and the San Luis Rey
Settlement Parties
2 Total amount of supplies available without taking into consideration CRA capacity constraint.
3 The Colorado River Aqueduct delivery capacity is 1.20 MAF annually.
4 Exchange obligation for the SDCWA-IID transfer and exchange and the Coachella and All American Canal Lining projects.
5 The amount of CRA water available to Metropolitan after meeting its exchange obligations.
1
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3.2

State Water Project

Much of the SWP water supply passes through the San Francisco-San Joaquin Bay-Delta
(Bay-Delta). The SWP consists of a series of pump stations, reservoirs, aqueducts, tunnels, and
power plants operated by DWR. Figure 3-2 shows SWP facilities. This statewide water supply
infrastructure provides water to 29 urban and agricultural agencies throughout California.
More than two-thirds of California’s residents obtain some of their drinking water from the BayDelta.
The original State Water Contract called for an ultimate delivery capacity of 4.2 MAF, with
Metropolitan holding a contract for 1,911 TAF. For decades, the Bay-Delta has experienced
water quality and supply reliability challenges and conflicts due to variable hydrology and
environmental standards that limit pumping operations. SWP deliveries in the most recent
critically dry years lagged these projections, and were 5 percent of contractual amounts in
2014 and 20 percent of contractual amounts in 2015. Consequently, Metropolitan’s key
concern is the continual deterioration of water supply reliability.
Another important concern for Metropolitan is sustained improvement in SWP water quality.
Metropolitan must be able to meet the increasingly stringent drinking water regulations that are
expected for disinfection by-products and pathogens in order to protect public health.
Meeting these regulations will require improving the Bay-Delta water supply by cost effectively
combining alternative source waters, source improvement, and treatment facilities.
Additionally, Metropolitan requires water quality improvements of Bay-Delta water supplies to
meet its 500 mg/L salinity blending objective in a cost-effective manner, while minimizing
resource losses and helping to ensure the viability of regional recycling and groundwater
management programs.
Background
The listing of several fish species as threatened or endangered under the federal or California
Endangered Species Acts (respectively, the “Federal ESA” and the “California ESA” and,
collectively, the “ESAs”) has adversely impacted operations and limited the flexibility of the
SWP. Currently, five species (the winter-run and spring-run Chinook salmon, Delta smelt, North
American green sturgeon, and Central Valley steelhead) are listed under the ESAs. In addition,
on June 25, 2009, the California Fish and Game Commission declared the longfin smelt a
threatened species under the California ESA.
In 2004 and 2005, the U.S. Fish and Wildlife Service (USFWS) and National Marine Fisheries Service
(NMFS) issued biological opinions and incidental take statements that govern operations of the
SWP and the CVP with respect to the Delta smelt, the winter-run and spring-run Chinook
salmon, and the Central Valley steelhead. In July 2006, the USBR reinitiated consultation with
the USFWS and NMFS with respect to the 2004 and 2005 biological opinions (with the addition of
the North American green sturgeon, which was listed in April 2006) following the filing of legal
challenges to those biological opinions and incidental take statements.

3-10

STATE WATER PROJECT

Figure 3-2
Current and Projected Facilities of the State Water Project
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The Delta smelt, Sacramento River winter-run and spring-run salmon, and Central Valley
steelhead are listed species under the Federal ESA. Because of the listing, the federal Central
Valley Project (CVP) and SWP are prohibited from “taking” the fish in their operations and must
consult with federal fisheries agencies to determine whether their operations will jeopardize the
existence of the species, and if so, establish “reasonable and prudent alternatives” (RPAs) to
normal project operations to minimize their impacts on the smelt and salmon.
In its revised Biological Opinion adopted on December 15, 2008, the USFWS provided criteria for
operation of the CVP and SWP in a manner not likely to jeopardize the continued existence of
the Delta smelt or adversely modify designated critical habitat. The NMFS made a similar
finding with respect to project operation effects on the listed salmon and steelhead in its
revised Biological Opinion issued on June 4, 2009. Earlier Biological Opinions were found invalid
in litigation described in past annual audit-pending litigation reports. Consequently, both
agencies issued an “incidental take statement” which allows the CVP and SWP to continue
operation despite the fact that such operation would result in incidental take of some of the
listed fish. Project operations must incorporate RPAs suggested by the agencies in the 2008 and
2009 Biological Opinions to ensure they are exempt from the otherwise applicable prohibition
on “take” of Federal ESA-listed species.
In 2009, multiple lawsuits were filed by water contractors challenging the 2008 Delta smelt
Biological Opinion and the USBR’s failure to analyze the environmental impacts of accepting
and implementing the Biological Opinion’s RPAs under the National Environmental Policy Act
(NEPA). The lawsuits were adjudicated before Judge Wanger in federal district court in Fresno,
California. Following lengthy hearings, on December 14, 2010, the Court granted summary
judgment to the water contractor plaintiffs, finding that the Delta smelt Biological Opinion was
invalid and would have to be remanded to the USFWS to be redone. The Court issued a final
amended judgment on May 18, 2011, remanding the matter to the USFWS. Appeals of the final
amended judgment to the U.S. Court of Appeals for the Ninth Circuit were filed by the Federal
Defendants and the Environmental-Interveners. The plaintiffs also filed cross-appeals. On
March 13, 2014, the Ninth Circuit issued a 2-1 decision reversing the district court, and upholding
the Delta smelt Biological Opinion San Luis & Delta Mendota Water Authority v. Jewell, 747 F.3d
581 (9th Cir. 2014). The two-judge majority ruled that the district court should not have
considered extra-record testimony of experts retained by the parties, and that the Biological
Opinion and RPA restrictions were supported by the best available science and were not
arbitrary and capricious.5 In October 2014, Metropolitan and other water contractors
petitioned the U.S. Supreme Court for a writ of certiorari for the Court’s review of whether
USFWS must consider economic impacts of the RPA restrictions on the general public and third
parties. On January 12, 2015, the U.S. Supreme Court denied the petitions. Stewart & Jasper
Orchards v. Jewell, U.S., No. 14-377, cert. denied 1/12/15, State Water Contractors v. Jewell,
U.S., No. 14-402, cert. denied 1/12/15. The Court's orders let stand the March 2014 Ninth Circuit
ruling upholding the Biological Opinion and RPAs.
In 2009, multiple lawsuits were also filed challenging the 2009 salmon Biological Opinion and
also adjudicated before Judge Wanger in federal district court. On September 20, 2011, the
Court issued a decision that invalidated the salmon Biological Opinion and remanded it to
NMFS for preparation of a new Biological Opinion. Both the Environmental-Interveners and the
Federal Defendants appealed the final judgment to the Ninth Circuit. In a decision issued on


The Ninth Circuit confirmed the District Court ruling that USBR must analyze the RPAs under NEPA. USBR has
prepared a Final Environmental Impact Statement analyzing the impacts of implementing the RPAs in both
Biological Opinions and expects to issue a Record of Decision in early 2016. It remains to be seen whether USBR
will approve an alternative to the RPAs or how that may affect SWP supplies.
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December 22, 2014, a three-judge panel of the Ninth Circuit unanimously reversed the district
court decision by Judge Wanger. The ruling validates the Biological Opinion and the RPAs
issued by NMFS in 2009, which include seasonal limits on export and river operations imposed to
protect the salmonid species.
The impact on SWP deliveries attributable to the Delta smelt and salmonid species biological
opinions combined is estimated to be 1.0 MAF in an average year, reducing SWP deliveries
from approximately 3.3 MAF to approximately 2.3 MAF for the year under average hydrology.
In addition to the litigation under the Federal ESA, in March 2009, the State Water Contractors
filed suit in Sacramento Superior Court challenging the California ESA 2081 permit that
authorizes the incidental take of longfin smelt from SWP operations. The lawsuit alleges that the
restrictions on water exports imposed under the 2081 California ESA permit are excessive and
are not scientifically justified. This case was voluntarily dismissed without prejudice in February
2014 pursuant to a settlement agreement which provides for dismissal of the litigation and the
establishment of a collaborative longfin smelt science study program.
DWR has altered the operations of the SWP to accommodate species of fish listed under the
ESAs. These changes in project operations have adversely affected SWP deliveries. Between
2008 and 2014, restrictions on Bay-Delta pumping under the Biological Opinion have reduced
deliveries of SWP water by 3 MAF to the state water contractors and by approximately 1.5 MAF
to Metropolitan.
Operational constraints likely will continue until a long-term solution to the problems in the BayDelta is identified and implemented. The Delta Vision process, established by Governor
Schwarzenegger, was aimed at identifying long-term solutions to the conflicts in the Bay-Delta,
including natural resource, infrastructure, land use, and governance issues. In addition, State
and federal resource agencies and various environmental and water user entities are currently
engaged in the development of the Bay Delta Conservation Plan (BDCP)/California WaterFix,
which is aimed at making physical and operational improvements to the SWP system in the
Delta necessary to restore and protect ecosystem health, south-of-Delta SWP and CVP water
supplies, and water quality.
Other issues, such as the recent decline of some fish populations in the Bay-Delta and
surrounding regions and certain operational actions in the Bay-Delta, may significantly reduce
Metropolitan’s water supply from the Bay-Delta. Biological opinions or incidental take
authorizations under the Federal ESA and California ESA might further adversely affect SWP and
CVP operations. Additionally, new litigation, listings of additional species under the ESAs, or
new regulatory requirements imposed by the SWRCB could further adversely affect SWP
operations in the future by requiring additional export reductions, releases of additional water
from storage, or other operational changes impacting water supply operations. Metropolitan
cannot predict the ultimate outcome of any of the litigation or regulatory processes described
above, but believes they could have an adverse impact on the operation of the SWP pumps,
Metropolitan’s SWP supplies, and Metropolitan’s water reserves.
Changed Conditions
In July 2015, DWR released the 2015 State Water Project Delivery Capability Report. The 2015
Delivery Capability Report provides estimates of the current (2015) and future (2035) SWP
delivery capability for each SWP contractor under a range of hydrologic conditions. These
estimates incorporate regulatory requirements in accordance with USFWS and NMFS biological
opinions. In addition, these estimates of future capability also reflect potential impacts of
climate change and sea level rise.
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Metropolitan used a number of modeling studies from the 2015 Delivery Capability Report for
its SWP supplies forecasts during the 2015 UWMP planning horizon. Metropolitan used the Base
Scenario as the current 2015 condition and transitioned to the delivery capability from
the Early Long-Term in the next five years. For 2020 through 2029, Metropolitan uses
the forecasts from the Existing Conveyance Low Outflow (ECLO) scenario. Metropolitan uses
the Alternative 4a study associated with the recirculated draft environmental impact report
(EIR)/supplemental draft environmental impact statement (EIS) on the California Water Fix for
SWP deliveries for 2030 and beyond.
Implementation Approach
Metropolitan’s implementation approach for the SWP depends on the full use of the current
State Water Contract provisions, including its basic contractual amounts, Article 21 interruptible
supplies, and Turnback Pool supply provisions. In addition, it requires successful negotiation and
implementation of a number of agreements, including the Sacramento Valley Water
Management (Phase 8 Settlement) Agreement, and the BDCP/California WaterFix. Each of
these stakeholder processes or agreements involves substantial Metropolitan and member
agency staff involvement to represent regional interests. Metropolitan is committed to working
collaboratively with DWR, SWP contractors, and other stakeholders to ensure the success of
these extended negotiations and programs.
SWP Reliability
This discussion provides details of the major actions Metropolitan is undertaking to improve SWP
reliability. The BDCP/California WaterFix is being prepared through a collaboration of state,
federal, and local water agencies, state and federal fish agencies, environmental
organizations, and other interested parties. At the outset of the BDCP process, a planning
agreement was developed and executed among the participating parties, and a Steering
Committee was formed. The plan would identify a set of water flow and habitat restoration
actions that would contribute to the recovery of endangered and sensitive species and their
habitats in California’s Bay-Delta. The goal of the BDCP was to provide for both species/habitat
protection and improved reliability of water supplies.
The First Administrative Draft of the BDCP was released in March 2012. The Administrative Draft
EIR/EIS analyzed 15 alternatives, including a broad combination of water delivery
configurations, capacities, operations and habitat restoration targets, as well as a no action
alternative. The alternatives are the result of public scoping sessions conducted in 2008 and
2009, the Sacramento-San Joaquin Delta Reform Act, ongoing public discussions, and input
from responsible/trustee state agencies and NEPA cooperating agencies.
In July 2012, Governor Jerry Brown and U.S. Interior Secretary Ken Salazar outlined revisions to
the proposed BDCP plan, along with a full range of alternative proposals. Elements of the
preferred proposal include construction of two side-by-side tunnels and water intake facilities
with a total capacity of 9,000 cfs - down from the earlier proposal of 15,000 cfs. Operation of
the facilities was planned to be phased in over several years.
Throughout 2012 and 2013, additional public meetings were held to answer questions and
gather public comments. In August 2013, an optimized proposal was released that balanced
costs, engineering design, and ease of construction while significantly reducing local
dislocation and disturbance in the Delta.
In December 2013, the State released the Draft BDCP and the Draft EIR/EIS. The documents
detailed 22 specific actions, called Conservation Measures, which included new water delivery
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facilities in the north Delta, as well as measures to restore or protect up to 150,000 acres of
habitat and measures to address other stressors to fish and wildlife in the Delta.
In December 2014, the State announced further refinements to the water delivery facilities to
reduce impacts to Delta communities, minimize disturbances or dislocation of Greater Sandhill
Cranes, and improve the long-term reliability and operation of the proposed infrastructure.
During the 2013-2014 public comment period, commenters expressed concerns about the
impacts of a large-scale habitat restoration effort on the Delta economy and community
character. Other comments articulated concerns about the expected effectiveness of certain
habitat restoration measures, the nature of climate change, and the related level of scientific
uncertainty. Additionally, there were widespread concerns that the 50-year permit term sought
under the BDCP was too long given the uncertainties about climate change and the
effectiveness of habitat restoration, and commenters suggested that DWR should pursue
permits of shorter duration. These comments prompted the State to reconsider the BDCP’s
ability to justify the continued pursuit of 50-year permits associated with a comprehensive
conservation plan and resulted in the consideration of a sub-alternative to the original
proposed project, as well as additional sub-alternatives that do not include a 50-year permit
application or associated conservation plan.
In April 2015, State agencies announced a modified preferred alternative, Alternative 4A.
Alternative 4A (California WaterFix) was developed as the new CEQA and NEPA Preferred
Alternative, replacing Alternative 4 (the proposed BDCP). Alternative 4A includes the
conveyance facilities proposed under Alternative 4 and those mitigation measures and
environmental commitments needed to obtain necessary permits and authorizations for
implementation under Section 7 of the Federal ESA and through the California Department of
Fish and Wildlife’s 2081(b) process.
California WaterFix and EcoRestore would be implemented under different Federal and State
ESA regulatory permitting process (Section 7 versus Section 10(a) of the Federal ESA, and
pursuant to section 2081 of the State ESA instead of the Natural Community Conservation
Planning Act). This would fulfill the requirement of the 2009 Delta Reform Act to contribute
toward meeting the coequal goals of providing a more reliable water supply for California and
protecting, restoring, and enhancing the Delta ecosystem.
The new water conveyance facilities would be constructed and operated under the California
WaterFix, which proposes design changes to the water conveyance facilities. Refinements to
the design reduce the overall environmental/construction impacts, and increase long term
operational and cost benefits. Some of the engineering configuration improvements include
moving the tunnel alignment away from local communities and environmentally sensitive
areas. Reconfiguration of intake and pumping facilities lessen construction impacts in local
communities and longer term operational impacts.
The main objective under the EcoRestore Program is the restoration of at least 30,000 acres of
Delta habitat, with the near-term goal of making significant strides toward that objective by
2020. These restoration programs would include projects and actions that are in compliance
with pre-existing regulatory requirements designed to improve the overall health of the Delta.
Other priority restoration projects would also be identified by the Sacramento-San Joaquin
Delta Conservancy and other agencies and local governments. Funding would be provided
through multiple sources, including various local and federal partners, state bonds, and other
state-mandated funds. State Water Project/Central Valley Project contractors would provide
funds as part of existing regulatory obligations. The California WaterFix is being evaluated in
the partially recirculated draft EIR/supplemental EIS released in July 2015. In that document,
the cumulative impacts of the California WaterFix and EcoRestore Program are evaluated,
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along with other reasonably foreseeable future projects. The public comment period closed on
October 30, 2015. DWR and USBR released a working draft of the ESA biological assessment on
January 15, 2016 and the independent science peer review of the draft biological assessment
began on March 25, 2016.
Lead agencies for the BDCP/California WaterFix EIR/EIS are DWR, USBR, the USFWS, and NMFS,
in cooperation with the California DFW, the U.S. Environmental Protection Agency (USEPA), and
the U.S. Army Corps of Engineers.
Monterey Amendment
The Monterey Amendment originated from disputes between the urban and agricultural
SWP contractors over how contract supplies are to be allocated in times of shortage. In 1994,
in settlement discussions in Monterey, the contractors and DWR reached an agreement to
settle their disputes by amending certain provisions in the long-term water supply contracts.
These changes, known as the Monterey Amendment, altered the water allocation procedures
such that both shortages and surpluses would be shared in the same manner for all contractors,
eliminating the prior “agriculture first” shortage provision. In turn, the agricultural contractors
agreed to permanently transfer 130 TAF to urban contractors and permanently retire 45 TAF
of their contracted supply. The amendment facilitated several important water supply
management practices including groundwater banking, voluntary water marketing, and more
flexible and efficient use of SWP facilities such as borrowing from Castaic Lake and Lake Perris
and using carryover storage in San Luis Reservoir to enhance dry-year supplies. It also provided
for the transfer of DWR land to the Kern County Water Agency for development of the Kern
Water Bank. The Monterey Amendment was challenged in court, and the original EIR
invalidated. Following a settlement, DWR completed a new EIR and concluded the CEQA
review in May 2010.
However, the project has been challenged again in a new round of lawsuits. Central Delta
Water Agency, South Delta Water Agency, California Water Impact Network, California
Sportfishing Protection Alliance, and the Center For Biological Diversity filed a lawsuit against
DWR in Sacramento County Superior Court challenging the validity of the EIR under CEQA and
the validity of underlying agreements under a reverse validation action (the “Central Delta I”
case). These same plaintiffs filed a reverse validation lawsuit against the Kern County Water
Agency in Kern County Superior Court (“Central Delta II”). This lawsuit targets a transfer of land
from Kern County Water Agency to the Kern Water Bank, which was completed as part of the
original Monterey Agreement. The third lawsuit is an EIR challenge brought by Rosedale-Rio
Bravo Water Storage District and Buena Vista Water Storage District against DWR in Kern County
Superior Court (“Rosedale”). The Central Delta II and Rosedale cases were transferred to
Sacramento Superior Court, and the three cases were consolidated for trial.
In January 2013, the Court ruled that the validation cause of action in Central Delta I was timebarred by the statute of limitations. On October 2, 2014, the court issued its final rulings in
Central Delta I and Rosedale, holding that DWR must complete a limited scope remedial CEQA
review addressing the potential impacts of the Kern Water Bank. However, the court’s ruling
also allows operation of the SWP to continue under the terms of the Monterey Agreement while
the remedial CEQA review is prepared and leaves in place the underlying project approvals
while DWR prepares the remedial CEQA review. The Central Delta II case was stayed pending
resolution of the Central Delta I case. The plaintiffs have appealed the decision.
SWP Terminal Storage
Metropolitan has contractual rights to 65 TAF of flexible storage at Lake Perris (East Branch
terminal reservoir) and 154 TAF of flexible storage at Castaic Lake (West Branch terminal
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reservoir). This storage provides Metropolitan with additional options for managing SWP
deliveries to maximize yield from the project. Over multiple dry years, it can provide
Metropolitan with 73 TAF of additional supply. In a single dry year like 1977, it can provide up to
219 TAF of additional supply to Southern California.
Yuba Dry Year Water Purchase Program
In December 2007, Metropolitan entered into an agreement with DWR providing for
Metropolitan’s participation in the Yuba Dry Year Water Purchase Program between Yuba
County Water Agency and DWR. This program provides for transfers of water from the Yuba
County Water Agency during dry years through 2025.
Desert Water Agency/Coachella Valley WD SWP Table A Transfer
Under the transfer agreement, Metropolitan transferred 100 TAF of its SWP Table A contractual
amount to Desert Water Agency/CVWD (DWCV). Under the terms of the agreement, DWCV
pays all SWP charges for this water, including capital costs associated with capacity in the
California Aqueduct to transport this water to Perris Reservoir, as well as the associated variable
costs. The amount of water actually delivered in any given year depends on that year’s SWP
allocation.
Water is delivered through the existing exchange agreements between
Metropolitan and DWCV, under which Metropolitan delivers Colorado River supplies to DWVC
equal to the SWP supplies delivered to Metropolitan. While Metropolitan transferred 100 TAF of
its Table A amount, it retained other rights, including interruptible water service; its full carryover
amounts in San Luis Reservoir; its full use of flexible storage in Castaic and Perris Reservoirs; and
any rate management credits associated with the 100 TAF. In addition, Metropolitan is able to
recall the SWP transfer water in years in which Metropolitan determines it needs the water to
meet its water management goals. The main benefit of the agreement is to reduce
Metropolitan’s SWP fixed costs in wetter years when there are more than sufficient supplies to
meet Metropolitan’s water management goals, while at the same time preserving its dry-year
SWP supply. In a single critically dry-year like 1977, the call-back provision of the entitlement
transfer can provide Metropolitan about 13 TAF of SWP supply. In multiple dry years like
1990-1992, it can provide Metropolitan about 19 TAF of SWP supply.
Desert Water Agency/Coachella Valley WD Advance Delivery Program
Under this program, Metropolitan delivers Colorado River water to the Desert Water Agency
and CVWD in advance of the exchange for their SWP Contract Table A allocations. In addition
to their Table A supplies, Desert Water Agency and CVWD, subject to Metropolitan’s written
consent, may take delivery of SWP supplies available under Article 21 and the Turn-back Pool
Program.
By delivering enough water in advance to cover Metropolitan’s exchange
obligations, Metropolitan is able to receive Desert Water Agency and CVWD’s available SWP
supplies in years in which Metropolitan’s supplies are insufficient without having to deliver
an equivalent amount of Colorado River water. This program allows Metropolitan to maximize
delivery of SWP and Colorado River water in such years. These Table A deliveries are
incorporated into the estimate of SWP Deliveries under Current Programs shown in Table 3-2.
Desert Water Agency/Coachella Valley WD Other SWP Deliveries
Since 2008, Metropolitan has provided Desert Water Agency and CVWD written consent to
take delivery of non-SWP supplies separately acquired by each agency from the SWP facilities.
These deliveries include water acquired from the Yuba Dry Year Water Purchase Program and
the 2009 Drought Water Bank. Metropolitan has also consented to:
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10 TAF of exchange deliveries to CVWD for non-SWP water acquired from the San Joaquin
Valley from 2008 through 2010,



36 TAF of exchange deliveries to Desert Water Agency for non-SWP water acquired from the
San Joaquin Valley from 2008 through 2015, and



16.5 TAF of exchange deliveries to CVWD from groundwater storage of Kern River flood
flows or SWP water delivered from Kern County Water Agency provided by Rosedale Rio
Bravo Water Storage District from 2012 through 2035.

Table 3-2 summarizes Metropolitan’s SWP supply range for 2035. Appendix 3 provides a
detailed discussion of the current SWP programs and programs that are under development.
Table 3-2
California Aqueduct
Program Capabilities
Year 2035
(acre-feet per year)
Hydrology

Multiple Dry Years

Single Dry Year

Average Year

(1990-92)

(1977)

(1922-2012)

Current Programs
MWD Table A

362,000

257,000

976,000

DWCV Table A

37,000

26,000

99,000

San Luis Carryover 1

80,000

240,000

240,000

Article 21 Supplies

0

0

8,000

Yuba River Accord Purchase

0

0

0

Subtotal of Current Programs

479,000

523,000

1,323,000

87,000
87,000

178,000
178,000

248,000
248,000

566,000

701,000

1,571,000

Programs Under Development
Delta Improvements
Subtotal of Proposed Programs

Maximum Supply Capability
1 Includes

DWCV carryover.

SWP Water Quality
Metropolitan requires a safe drinking water supply from the Bay-Delta to meet current and
future regulatory requirements for public health protection. Finding cost-effective ways to
reduce total organic carbon (TOC), bromide concentrations, pathogenic microbes, and other
unknown contaminants from the Bay-Delta water supply is one of Metropolitan’s top priorities.
Metropolitan also requires a SWP supply that is consistently low in salinity - Total Dissolved Solids
(TDS) - so it can blend SWP water with higher-salinity Colorado River water to achieve salinity
goals for its member agencies. In addition, Metropolitan needs consistently low-salinity SWP
water to increase in-basin water recycling and groundwater management programs. These
programs require that blended water supplied to the member agencies meets the TDS goals
adopted by Metropolitan’s Board, which specify a salinity objective of 500 mg/L for blended
imported water.
Metropolitan is actively involved in DWR’s Municipal Water Quality Investigations (MWQI)
Program. The highly variable quality of State Water Project water influences the operation of
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Metropolitan’s system and its water treatment process. Increasingly restrictive State and
Federal drinking water standards, concerns over emerging contaminants such as personal care
products and pharmaceuticals, algal taste and odors, and Delta ecosystem fisheries issues are
critical variables. DWR’s MWQI Program strives to monitor, protect, and improve drinking water
quality of Delta water deliveries to the urban State Water Contractors and other users of Delta
water. The program focuses on issues related to drinking water quality through regular water
quality monitoring, special field and laboratory studies, the use of forecasting tools such as
computer models and data management systems, and reporting. While the program has
developed extensive monitoring in the Delta including real-time monitoring, increased
monitoring along the California Aqueduct is the next major step.
Levee modifications at Franks Tract and other source control actions may significantly reduce
ocean salinity concentrations in Delta water, which would benefit Delta water users and export
interests alike. Franks Tract is an island located in the central Delta that was actively farmed
until levee breaches in 1936 and 1938. Since 1938, the tract has remained a flooded island,
and its levees remain in disrepair. Tidal flows in the Delta entrap saline ocean water in the
flooded tract, resulting in degraded water quality for both in-Delta and export users. Recent
computer modeling analyses by Metropolitan, DWR, and the US Geological Survey indicate
that reducing this salinity intrusion by partially closing existing levee breach openings and/or
building radial gate flow control structures will significantly reduce TDS and bromide7
concentrations in water from the Delta during the summer and fall months and in drought
years. Based on Metropolitan’s analysis, improvements to Franks Tract alone could reduce
peak bromide concentrations in the summer and fall months by about 33 percent at Contra
Costa Water District’s (CCWD) Rock Slough intake, by 27 percent at CCWD’s Old River intake,
and by 24 percent at the SWP intake in the South Delta.
DWR and USBR proposed to implement the Franks Tract Project to improve water quality and
fisheries conditions in the Bay-Delta. DWR and USBR are evaluating installing operable gates to
control the flow of water at key locations (Three Mile Slough and/or West False River) to reduce
sea water intrusion, and to positively influence movement of fish species of concern to areas
that provide favorable habitat conditions. By protecting fish resources, this project also would
improve operational reliability of the SWP and CVP because curtailments in water exports
(pumping restrictions) are likely to be less frequent.
The state has adopted an “equivalent level of public health protection” (ELPH) program that
targets water quality actions outside the Delta. The Bay-Delta Program is coordinating a
feasibility study on water quality improvement in the California Aqueduct.
Metropolitan and the Friant Water Users Authority (FWUA) have entered into a partnership to
investigate the potential of enhancing the quantity and affordability of the eastern San
Joaquin Valley's water supply while improving Southern California's water quality. The FWUA
and Metropolitan studied projects that benefited both regions. Using Proposition 13 funds, an
existing canal belonging to the Arvin-Edison Water Storage District was enlarged, enabling
greater volumes of water to be exchanged between their groundwater and the California
Aqueduct.
SWP System Outage and Capacity Constraints
As its infrastructure ages, the SWP becomes increasingly vulnerable to natural disasters,
particularly the Delta levee system and the California Aqueduct, which are both susceptible to
floods and earthquakes. In June 2004, a levee in the Jones Tract of the Delta failed, resulting in


7

The importance of bromides is discussed in the Water Quality chapter.
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total inundation of the island and disrupting SWP operations. Catastrophic loss of either the
Delta levee system or the aqueduct would shut down the project, affecting the welfare of
millions. While Metropolitan has made substantial investments in local resources and in-basin
storage to insulate Southern California against loss of its imported water supplies, additional
investment is needed in the at-risk infrastructure.
The Bay-Delta Levees Program coordinates Delta levee maintenance and improvement
activities. Its goal is to protect water supplies needed for the environment, agriculture, and
urban uses by reducing the threat of levee failure and seawater intrusion. Over the next two to
three years, DWR and other agencies will carry out a Comprehensive Program Evaluation
(CPE). It will incorporate the risk study that has been commissioned by DWR, including the
currently-proposed expanded scope of that study. The CPE will: (a) supplement the DWR risk
study to ensure that it considers all relevant levee risks, (b) include the development of a formal
strategic plan that contains a description of any proposed future program changes, and
(c) recommend priorities and estimate funding needs for the Levees Program. For example,
the Army Corps of Engineers’ (P.L. 84-99 ROD) target will be reevaluated as part of the CPE
using information from the Risk Study.
The California Aqueduct remains susceptible to floods at several points as it travels from the
Delta along the west side of the San Joaquin Valley. Key among these is where the aqueduct
crosses the Arroyo Pasajero, an alluvial fan located near Coalinga, California. At that spot, the
aqueduct effectively forms a barrier to Arroyo flood flows. Although flood control facilities were
built to protect the aqueduct, the volumes of runoff and sediment deposition are much greater
than originally estimated, so a significant flood risk remains. The aqueduct was severely
damaged during March of 1995 when a flood overwhelmed control facilities and overtopped
the aqueduct with 10 TAF of floodwater and an estimated 800,000 cubic yards of sediment.
Impacts to downstream water users lasted through the summer of 1995. In December of 2004,
DWR began construction of “Phase I” improvements to the aqueduct where it crosses the
Arroyo. These improvements will increase the size of the detention basins west of the aqueduct
to protect it against a 50-year storm event.
DWR is also investing in the replacement of aging SWP infrastructure critical to SWP operations.
It is midway into its Turbine Rehabilitation Program at Oroville Reservoir’s Hyatt-Thermalito
complex. In 2004, DWR awarded a contract to replace four pumps at the Edmonston Pumping
Plant. Moreover, improved maintenance procedures have decreased the amount of time
pumps at Edmonston come off-line for maintenance to less than 10 percent of the time.
Because of the risk of a prolonged shutdown of the SWP caused by seismic or hydrologic
events either within the Delta or along the California Aqueduct, Metropolitan has acted
decisively to ensure that Southern California has adequate emergency storage. Diamond
Valley Lake (DVL) and SWP terminal reservoir storage, combined with member-agency
emergency storage, are jointly capable of providing the region with a six-month supply of
water if combined with a temporary 25 percent reduction in demand.
Metropolitan
engineering studies indicate this would provide sufficient time to repair the SWP and resume
delivery.
Metropolitan is investigating potential opportunities for carbon sequestration in subsided islands
within the legal Delta to create a potential revenue source for Delta landowners and other
interested parties. Farming the Delta peat soils generates a large amount of carbon dioxide
(CO2), and growing native vegetation (versus continued farming operations) not only
decreases greenhouse gas emissions, but can actually sequester an even larger amount of
CO2 over time while rebuilding new peat soils. With rebuilding new peat soils to historic
elevations, the risk of levee failure would decrease, and may eventually be eliminated.
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Achievements to Date
SWP Reliability
Delta Vision
The Delta has suffered from multiple crises for years – ecosystem, water supply, levee stability,
water quality, policy, program, and litigation.
The ecosystem condition continues to
deteriorate, with record-low reports of fish populations, Delta smelt, and other species on the
brink of extinction, and the commercial salmon season shut down completely for two years in a
row. Continued drought conditions and court-ordered restrictions on water exports have led to
reductions in water deliveries to contractors.
Deteriorating levees, land subsidence,
earthquake risk, and climate change all contribute to growing concerns about mass Delta
levee failure. Delta water quality also continues to be a critical issue, as both local agricultural
and urban communities contribute contaminants to the system. Litigation related to Delta
environmental concerns and the proposed California WaterFix/ EcoRestore/ BDCP will likely
continue in the future.
Metropolitan’s Long-Term Action Plan
Besides the short- and mid-term actions described earlier in Section 1.4, Metropolitan’s adopted
Delta action plan in June 2007 includes a long-term Delta Plan. The long-term action plan
recognizes the need for a global, comprehensive approach to the fundamental issues and
conflicts in the Delta to result in a truly sustainable Delta. A piecemeal approach cannot satisfy
the many stakeholders that have an interest in the Delta and will fail; there must be a holistic
approach that deals with all issues simultaneously. In dealing with the basic issues of the Delta,
solutions must address the physical changes required, as well as the financing and
governance. There are three basic elements that must be addressed: Delta ecosystem
restoration, water supply conveyance, and flood control protection and storage development.
In addition, the state needs to establish governance structures and financing approaches to
implement and manage the three identified elements.
Governor’s Delta Vision Process
Through this enduring Delta crisis, the Legislature and the Governor initiated, in 2006, a process
to develop a new long-term vision for the Delta. SB 1574 (Kuehl/2006) required a cabinet
committee to present recommendations for a Delta strategic vision. The governor created a
Delta Vision Blue-Ribbon Task Force to advise the Cabinet Committee. The Task Force
produced an October 2008 Strategic Plan, which the Cabinet Committee largely adopted and
submitted, with its recommendations, to the Legislature on January 3, 2009. Metropolitan, as a
stakeholder to the process, provided input to the Task Force.
The 2009 Delta Legislation
After delivery of the Delta Vision recommendations, the Legislature held informational hearings
from Delta experts, Task Force members, and the Schwarzenegger Administration, as well as
the public at large, and engaged in vigorous water policy discussions. Following the
informational hearings, several legislators began developing detailed legislation which
culminated in pre-print proposals being issued in early August of 2009 for public review and
discussion over the summer recess. The Assembly Water, Parks and Wildlife Committee and the
Senate Natural Resources and Water Committee then held joint informational hearings on the
pre-print proposals and received extensive public comment. Thereafter, legislative leadership
appointed a conference committee, which convened and held additional public hearings,
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with further legislator discussions on key issues. That work continued into the 7th Extraordinary
Session, which was called by the governor specifically to address the pending Delta and water
issues, and culminated in the signing of a historic package of bills. One of the keystones of that
package was SB X7-1, which reformed Delta policy and governance. Specifically, SB X7-1:


Establishes a new legal framework for Delta management, emphasizing the coequal goals
of "providing a more reliable water supply for California and protecting, restoring, and
enhancing the Delta ecosystem" as foundation for state decisions as to Delta
management.



Reconstitutes and redefines role of the Delta Protection Commission (DPC), to narrow
membership to focus on local representation and to expand the DPC’s role in economic
sustainability.



Creates a new Sacramento-San Joaquin Delta Conservancy (Conservancy), to support
efforts that advance environmental protection and the economic well-being of Delta
residents.



Creates the Delta Stewardship Council (Council) as an independent state agency to guide
actions in the Delta which furthers the coequal goals of Delta restoration and water supply
reliability.



Repeals the CALFED Bay-Delta Authority Act and transfers existing staff, contracts, etc. to
the Council.



Creates the Delta Independent Science Board (Science Board) and Delta Science
Program.



Requires the State Water Resources Control Board (SWRCB), by August 12, 2010, to develop
new flow criteria for the Delta ecosystem necessary to protect public trust resources.



Requires the Department of Fish and Game (DFG), now the Department of Fish and Wildlife
(DFW), by December 31, 2010, to develop and recommend to the SWRCB flow criteria and
quantifiable biological objectives for aquatic and terrestrial species.



Creates a Delta Watermaster as the enforcement officer for the SWRCB Division of Water
Rights in the Delta.



Requires the Council to develop, adopt, and commence implementation of the "Delta
Plan" by January 1, 2012, with a report to the Legislature by March 31, 2012.



Requires the DPC to develop a proposal to protect, enhance, and sustain the unique
cultural, historical, recreational, agricultural, and economic values of the Delta as an
evolving place.



Requires the Delta Plan to further the coequal goals of Delta ecosystem restoration and a
reliable water supply.



Requires the Delta Plan to promote statewide water conservation, water use efficiency, and
sustainable use of water, as well as improvements to water conveyance/storage and
operation of both to achieve the coequal goals.



Requires the Delta Plan to attempt to reduce risks to people, property, and state interests in
the Delta by promoting effective emergency preparedness, appropriate land uses, and
strategic levee investments.



Announces a statewide policy to reduce reliance on the Delta in meeting California’s future
water supply needs through a statewide strategy of investing in improved regional supplies,
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conservation, and water use efficiency. Each region that depends on water from the Delta
watershed shall improve its regional self-reliance for water through investment in water use
efficiency, water recycling, advanced water technologies, local and regional water supply
projects, and improved regional coordination of local and regional water supply efforts.


Requires the Council to include the Bay Delta Conservation Plan (BDCP) in the Delta Plan
and makes the BDCP eligible for state funding if:

o The BDCP complies with Natural Community Conservation Planning Act (NCCPA) and is
approved as a Habitat Conservation Plan under the Federal ESA.

o The BDCP complies with the California Environmental Quality Act and includes a full

range of alternatives, including a reasonable range of flow criteria, rates of diversion,
and other operational criteria.

o DWR consults with the Council and Science Board during development of the BDCP.
o DFW approves the BDCP as a Natural Community Conservation Plan and determines
that it meets the requirements for incorporation into the Delta Plan.

SWP Water Quality
The most significant achievement for SWP water quality has been continued definition and
advancement of the Delta Improvement Package. Most notably, the Franks Tract studies
identified cost-effective ways to achieve significant improvements in the quality of Delta export
water.
Progress was also made on the Southern California-San Joaquin Regional Water Quality
Exchange Project. In 2009, Metropolitan and Arvin Edison Water Storage District enlarged their
South Canal to enable exchanging more water between their groundwater basins and the
California Aqueduct. Their relatively pure water allows Metropolitan to improve source water,
and increase quantities, during times when quality and quantity are relatively poor. This project
also allows Metropolitan better access to water it has stored in the Arvin Edison Groundwater
Storage Project.
SWP System Reliability
The completion and filling of DVL marked the most important achievement with respect to
protecting Southern California against an SWP system outage. Water began pouring into the
reservoir in November 1999, and the lake was filled by early 2003. The lake can hold up to
810 TAF which provides Southern California with a six-month emergency water supply, as well as
carryover and regulatory storage.
The Inland Feeder Project
The Inland Feeder is a 44-mile-long conveyance system that connects the State Water Project
to DVL and the CRA. The Inland Feeder provides greater flexibility in managing Metropolitan’s
major water supplies and allows greater amounts of State Water Project water to be accepted
during wet seasons for storage in DVL. In addition, the Inland Feeder increases the conveyance
capacity from the East Branch of the SWP by 1,000 cubic feet per second, allowing the
East Branch to operate up to its full capacity. The project also improves the quality of the
Southland's drinking water by allowing more uniform blending of better quality water from the
SWP with Colorado River supplies, which have a higher mineral content. Construction of the
Inland Feeder was completed in September 2009.
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3.3

Central Valley/State Water Project Storage and Transfer Programs

Metropolitan endeavors to increase the reliability of supplies received from the California
Aqueduct by developing flexible SWP storage and transfer programs. Over the years,
Metropolitan has developed numerous voluntary SWP storage and transfer programs, to secure
additional dry-year water supplies.
Background
Metropolitan has a long history of managing the wide fluctuations of SWP supplies from year to
year by forming partnerships with Central Valley agricultural districts along the California
Aqueduct, as well as with other Southern California SWP Contractors. These partnerships allow
Metropolitan to store its SWP supplies during wetter years for return in future drier years. Some
programs also allow Metropolitan to purchase water in drier years for delivery via the California
Aqueduct to Metropolitan’s service area.
Because yields from individual programs can vary widely depending on hydrologic conditions
and CVP/SWP operations, the dry-year yields for the various programs reported in this section
are expected values only. In any given year, actual yields could depart from the expected
values. Despite that uncertainty, Metropolitan’s models of these programs indicate that in the
aggregate, they can meet the resource target under a wide range of hydrologic conditions
and CVP/SWP operations.
In addition, the SWP storage and transfer programs have served to demonstrate the value of
partnering, and increasingly, Central Valley agricultural interests see partnering with
Metropolitan as a sensible business practice beneficial to their local district and regional
economy.
Implementation Approach
Metropolitan is currently operating several SWP storage programs that serve to increase the
reliability of supplies received from the California Aqueduct. Metropolitan is also pursuing a
new storage program with Antelope Valley-East Kern Water Agency, which is currently under
development. In addition, Metropolitan pursues SWP water transfers on an as needed basis.
Table 3-3 lists the expected yields from these storage and transfer programs. Figure 3-3 shows
the location of Metropolitan’s statewide groundwater banking programs.
Storage and Transfer Programs
Semitropic Storage Program
Metropolitan has a groundwater storage program with Semitropic Water Storage District
located in the southern part of the San Joaquin Valley. The maximum storage capacity of the
program is 350 TAF. The specific amount of water Metropolitan can store in and subsequently
expect to receive from the program depends upon hydrologic conditions, any regulatory
requirements restricting Metropolitan’s ability to export water for storage, and the demands
placed on the Semitropic Program by other program participants. In 2014, Metropolitan
amended the program to increase the return yield by an additional 13.2 TAF per year. The
minimum annual yield available to Metropolitan from the program is currently 34.7 TAF, and the
maximum annual yield is 236.2 TAF, depending on the available unused capacity and the SWP
allocation. During wet years, Metropolitan has the discretion to use the program to store
portions of its SWP water that are in excess of the amounts needed to meet Metropolitan’s
service area demand. In Semitropic, the water is delivered to district farmers who use the water
in lieu of pumping groundwater. During dry years, the district returns Metropolitan’s previously
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stored water to Metropolitan by direct groundwater pump-in return and the exchange of SWP
supplies.
Arvin-Edison Storage Program
Metropolitan amended the groundwater storage program with Arvin-Edison Water Storage
District in 2008 to include the South Canal Improvement Project. The project increases the
reliability of Arvin-Edison returning higher water quality to the California Aqueduct. In addition,
Metropolitan and Arvin-Edison often enter into annual operational agreements to optimize
program operations in any given year. The program storage capacity is 350 TAF. The specific
amount of water Metropolitan can expect to store in and subsequently receive from the
program depends upon hydrologic conditions and any regulatory requirements restricting
Metropolitan’s ability to export water for storage. The storage program is estimated to deliver
75 TAF. During wet years, Metropolitan has the discretion to use the program to store portions
of its SWP supplies which are in excess of the amounts needed to meet Metropolitan’s service
area demand. The water can be either directly recharged into the groundwater basin or
delivered to district farmers who use the water in lieu of pumping groundwater. During dry
years, the district returns Metropolitan’s previously stored water to Metropolitan by direct
groundwater pump-in return or by exchange of surface water supplies. In 2015, Metropolitan
funded the installation of three new wells at a cost of $3 million that will restore the return
reliability by 2.5 TAF per year. The funding will ultimately be recovered through credits against
future program costs.
Table 3-3 summarizes Metropolitan’s Central Valley/SWP transfer programs supply range for
2035. The supply capabilities shown reflect actual storage program conveyance constraints. In
addition, SWP supplies are estimated using DWR’s 2015 SWP Delivery Capability Report released
in July 2015. Appendix 3 provides a detailed discussion of the current Central Valley and SWP
storage and transfers programs and programs that are under development.
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Table 3-3
Central Valley/State Water Project Storage and Transfer Programs
Supply Projection
Year 2035
(acre-feet per year)
Multiple Dry
Single Dry
Average
Years
Year
Year
Hydrology
(1990-92)
(1977)
(1922-2012)
Current Programs
San Bernardino Valley MWD Minimum Purchase

3,000

0

20,000

0

0

16,000

2,000

2,000

2,000

Semitropic Program

50,000

49,000

70,000

Arvin Edison Program

63,000

75,000

75,000

2,000

0

26,000

47,000

50,000

50,000

50,000

50,000

50,000

217,000

226,000

309,000

Antelope Valley/East Kern Acquisition and Storage

7,000

20,000

20,000

Subtotal of Proposed Programs

7,000

20,000

20,000

224,000

246,000

329,000

San Bernardino Valley MWD Option Purchase
San Gabriel Valley MWD Exchange and Purchase
Central Valley Storage and Transfers

Mojave Storage Program
Kern Delta Program
Transfers and Exchanges
Subtotal of Current Programs

Programs Under Development

Maximum Supply Capability

San Bernardino Valley MWD Storage Program
The San Bernardino Valley MWD Storage program allows for the purchase of a portion of
San Bernardino Valley MWD’s SWP supply. The program includes a minimum purchase provision
of 20 TAF and the option of purchasing additional supplies when available. This program can
deliver between 20 TAF and 70 TAF in dry years, depending on hydrologic conditions. The
expected delivery for a single dry year similar to 1977 is 20 TAF should supplies be available. The
agreement with San Bernardino Valley MWD also allows Metropolitan to store up to 50 TAF of
transfer water for use in dry years. The agreement can be renewed until December 31, 2035.
San Gabriel Valley MWD Exchange Program
The San Gabriel Valley MWD program allows for the exchange of up to 5 TAF each year. For
each acre-foot Metropolitan delivers to the City of Sierra Madre, a San Gabriel Valley MWD
member agency, San Gabriel Valley MWD provides two acre-feet to Metropolitan in the Main
San Gabriel Basin, up to 5 TAF. The program provides increased reliability to Metropolitan by
allowing additional water to be delivered to Metropolitan’s member agencies Three Valleys
MWD and Upper San Gabriel Valley MWD.
Antelope Valley-East Kern Water Agency Exchange and Storage Program
The Antelope Valley-East Kern Water Agency (AVEK) exchange and storage program provides
Metropolitan with additional supplies and increased reliability. Under the exchange program,
for every two acre-feet Metropolitan receives, Metropolitan returns one acre-foot to AVEK to
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improve its reliability. The exchange program is expected to deliver 30 TAF over ten years, with
10 TAF available in dry years. Under the program, Metropolitan will also be able to store up to
30 TAF in the AVEK’s groundwater basin, with a dry year return capability of 10 TAF.
Kern-Delta Water District Storage Program
This groundwater storage program has 250 TAF of storage capacity. The program is capable of
providing up to 50 TAF of dry-year supply. In 2015, Metropolitan funded the cross river pipeline
that, when completed, will help improve Metropolitan’s return reliability by reducing losses
during exchanges. Water for storage can be either directly recharged into the groundwater
basin or delivered to district farmers who use the water in lieu of pumping groundwater. During
dry years, the district returns Metropolitan’s previously stored water to Metropolitan by direct
groundwater pump-in return or by exchange of surface water supplies.
Mojave Storage Program
Metropolitan entered into a groundwater banking and exchange transfer agreement with
Mojave Water Agency on October 29, 2003. This agreement was amended in 2011 to allow for
the cumulative storage of up to 390 TAF. The agreement allows for Metropolitan to store water
in an exchange account for later return. Through 2021, and when the State Water Project
allocation is 60 percent or less, Metropolitan can annually withdraw the Mojave Water
Agency’s SWP contractual amounts in excess of a 10 percent reserve. When the SWP
allocation is over 60 percent, the reserved amount for Mojave’s local needs increases to
20 percent. Under a 100 percent allocation, the State Water Contract provides Mojave Water
Agency 82.8 TAF of water.
Central Valley Transfer Programs
Metropolitan secures Central Valley water transfer supplies via spot markets and option
contracts to meet its service area demands when necessary. Hydrologic and market
conditions, and regulatory measures governing Delta pumping plant operations, will determine
the amount of water transfer activity occurring in any year. Recent transfer market activity,
described below, provides examples of how Metropolitan has secured water transfer supplies
as a resource to fill anticipated supply shortfalls needed to meet Metropolitan’s service area
demands.
In 2003, Metropolitan secured options to purchase approximately 145 TAF of water from willing
sellers in the Sacramento Valley during the irrigation season. These options protected against
potential shortages of up to 650 TAF within Metropolitan’s service area that might have arisen
from a decrease in Colorado River supply or as a result of drier-than-expected hydrologic
conditions. Using these options, Metropolitan purchased approximately 125 TAF of water for
delivery to the California Aqueduct.
In 2005, Metropolitan, in partnership with seven other State Water Contractors, secured options
to purchase approximately 130 TAF of water from willing sellers in the Sacramento Valley, of
which Metropolitan’s share was 113 TAF. Metropolitan also had the right to assume the options
of the other State Water Contractors if they chose not to purchase the transfer water. Due to
improved hydrologic conditions, Metropolitan and the other State Water Contractors did not
exercise these options.
In 2008, Metropolitan, in partnership with seven other State Water Contractors, secured
approximately 40 TAF of water from willing sellers in the Sacramento Valley, of which
Metropolitan’s share was approximately 27 TAF.
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In 2009, Metropolitan, in partnership with 8 other buyers and 21 sellers, participated in a
statewide Drought Water Bank, which secured approximately 74 TAF, of which Metropolitan’s
share was approximately 37 TAF.
In 2010, Metropolitan, in partnership with three other State Water Contractors, secured
approximately 100 TAF of water from willing sellers in the Sacramento Valley, of which
Metropolitan’s share was approximately 88 TAF. Metropolitan also purchased approximately
18 TAF of water from Central Valley Project Contractors located in the San Joaquin Valley. In
addition, Metropolitan entered into an unbalanced exchange agreement that resulted in
Metropolitan receiving approximately 37 TAF.
In 2015, Metropolitan, in partnership with eight other State Water Contractors, secured
approximately 20 TAF of water from willing sellers in the Sacramento Valley, of which
Metropolitan’s share was approximately 13 TAF.
In addition, Metropolitan has secured water transfer supplies under the Yuba Accord, which is a
long-term transfer agreement. To date, Metropolitan has purchased approximately 165 TAF.
Finally, Metropolitan has secured water transfer supplies under the Multi-Year Water Pool
Demonstration Program.
In 2013 and 2015, Metropolitan secured 30 TAF and 1.3 TAF,
respectively.
Metropolitan’s recent water transfer activities demonstrate Metropolitan’s ability to develop
and negotiate water transfer agreements either working directly with the agricultural districts
who are selling the water or through a statewide Drought Water Bank. Because of the
complexity of cross-Delta transfers and the need to optimize the use of both CVP and SWP
facilities, DWR and USBR are critical players in the water transfer process, especially when
shortage conditions increase the general level of demand for transfers and amplify ecosystem
and water quality issues associated with through-Delta conveyance of water. Therefore,
Metropolitan views state and federal cooperation to facilitate voluntary, market-based
exchanges and sales of water as a critical component of its overall water transfer strategy.
Achievements to Date
Metropolitan has made rapid progress to date developing SWP storage and transfer programs.
Most notably, Metropolitan has utilized approximately 457 TAF to supplement its SWP supplies
during the recent 2012-2015 unprecedented drought. Of this total, approximately 325 TAF are
from SWP storage program extractions in Semitropic, Arvin, Kern Delta, and Mojave; 57 TAF are
from the San Bernardino and San Gabriel Valley MWD programs; and 78 TAF of SWP transfer
supplies were purchased from the State Water Contractors Buyers Group, Multi-Year Water
Pool, and Yuba water purchase programs.
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Figure 3-3
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3.4

Demand Management and Conservation

Demand management through conservation is a core element of Metropolitan’s long-term
water management strategy. Metropolitan continues to build on a nearly 25-year investment
in conservation of more than $495 million, reflecting a long-term commitment to water
conservation. Among other measures, this investment has resulted in the replacement of more
than 3.4 million toilets with more water efficient models, distribution of more than 530,000
high-efficiency clothes washers (HECWs), and removal of approximately 170 million square
feet of grass from both commercial and residential properties. Collectively, Metropolitan’s
conservation programs and other conservation in the region will reduce Southern California’s
reliance on imported water by more than 1.0 MAF per year by 2025.
In response to the continuing drought, Metropolitan’s Board of Directors took unprecedented
action in fiscal year 2014-15 to increase conservation and permanently reduce demand within
Southern California. In December 2014, the Board authorized an additional $40 million for
regional conservation incentives, raising the two year conservation budget to $100 million
(fiscal years 2014-15 and 2015-16). In May 2015, the Board further increased the two-year
conservation budget to an unprecedented $450 million, with $340 million committed to turf
removal incentives for fiscal years 2014-15 and 2015-16. The Board also authorized $11 million
for multimedia, multicultural, water awareness and conservation outreach campaigns that
were implemented in 2014 and 2015.
Background
Metropolitan’s conservation policies and programs are guided by the conservation savings
target adopted in the IRP. These policies and programs directly relate to the demand
management measures for wholesale water agencies in the Urban Water Management
Planning Act and the urban water conservation Best Management Practices (BMPs) in the
California Urban Water Conservation Council Memorandum of Understanding Regarding Water
Conservation in California (Urban MOU). As a signatory to the Urban MOU, Metropolitan
pledged to make a good faith attempt to implement the BMPs.
Conservation savings result from active, code-based, and price-effect conservation efforts.
Active conservation consists of water-agency funded programs such as rebates and incentives
for water efficient fixtures and equipment and turf removal. Code-based and price-based
conservation consists of demand reductions attributable to conservation-oriented plumbing
codes and usage reductions resulting from increases in the price of water. Metropolitan does
not currently assign a savings value for public awareness campaigns and conservation
education because any initial effect on demand reduction and the longevity of the effect are
difficult to measure. It is generally accepted that these outreach programs prompt consumers
to install water saving fixtures and change water-use behavior, thereby creating a residual
benefit of increasing the effectiveness of complementary conservation programs.
Distinguishing between active, code-based, and price-effect conservation can be analytically
complex when, for example, active programs for fixtures are concurrent with conservationrelated plumbing codes. Metropolitan uses specially designed estimating models to quantify
and project conservation savings. This plan combines active, code-based, and price-effect
conservation savings using methods that avoid double counting.
Conservation savings are commonly estimated from a base-year water-use profile.
Metropolitan uses 1980 as the base year because it marked the effective date of a new
plumbing code in California requiring toilets in new construction to be rated at 3.5 gallons per
flush or less. Between 1980 and 1990, the region saved an estimated 250 TAF per year as the

3-30

DEMAND MANAGEMENT AND CONSERVATION

result of this 1980 plumbing code and unrelated water rate increases. These savings are
referred to as “pre-1990 savings.” Metropolitan’s resource planning target combines pre-1990
savings and estimates of more recently achieved savings.
Including regional pre-1990 conservation savings, Metropolitan continues to pursue a 2025 total
conservation target of approximately 1.13 MAF per year. A large share of the target has
already been achieved through existing Metropolitan and member agency programs, pre1990 savings, price-effects, and continued savings that accrue from plumbing codes. The
remainder is expected to be achieved through additional agency-sponsored active
conservation programs, code changes, and price-effects.
Implementation Approach
Metropolitan’s approach for achieving the conservation target includes implementing a suite
of demand management measures, including public education and outreach, a variety of
conservation programs, metering, research and development, and asset management. These
programs include cost-effective BMP-oriented active conservation programs and new,
innovative programs that address regional water uses. Metropolitan also provides support to
member agencies for local programs that assist with implementing retail BMPs and reducing
per capita water use. The stewardship charge in Metropolitan’s rate structure provides the
funding mechanism for active conservation programs and non-incentive strategies.
Metropolitan continues to seek state and federal grant funding for conservation in coordination
with its member agencies.
Metropolitan’s conservation programs are closely linked to the efforts of the California Urban
Water Conservation Council (CUWCC), the organization created to administer the Urban MOU.
As a signatory to the Urban MOU, Metropolitan has pledged to make a good faith effort to
implement a prescribed set of urban water conservation BMPs. Metropolitan provides
technical and financial support needed by member agencies in meeting the terms of the
Urban MOU. Enclosed with this report, as Appendix 8, are copies of the BMP reports
Metropolitan has filed with the CUWCC since Metropolitan’s 2010 urban water management
plan.
In addition to implementing cost-effective BMPs, Metropolitan actively supports many CUWCC
committee and research activities. For example, Metropolitan has historically assisted in
CUWCC’s ongoing efforts to document and increase the effectiveness of BMP-related
conservation efforts.
Presently, Metropolitan is represented on the following CUWCC
committees:



Board



Commercial, Industrial, and Institutional Committee



Residential Committee



Landscape Committee



Research and Evaluation Committee



Utility Operations Committee



Education Committee



BMP Reporting Committee
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Metropolitan also participates in national water efficiency efforts. Metropolitan is a USEPA
WaterSense partner, helping to promote water efficient products and practices in Southern
California. Metropolitan is also a member of the Alliance for Water Efficiency, participating in
the committees on research, WaterSense and water efficient products, and education and
outreach.
The following sections describe Metropolitan’s demand management measures and
conservation programs.
Public Education and Outreach
Metropolitan provides comprehensive education and outreach programs throughout its service
area. Metropolitan’s wide-ranging and comprehensive education program recently received
California’s highest environmental honor: the Governor’s Environmental and Economic
Leadership Award.
Public Education Programs
Metropolitan’s water education programs reach thousands of students every year with lessons
on water quality, conservation, and stewardship. Free teacher workshops, classroom materials,
field trips, and class instruction are provided to schools throughout the district.
A
comprehensive K-12 curriculum meets state standards for each grade level in the areas of
science, math, language arts, and social studies. Table 3-4 shows Metropolitan’s extensive
commitment to conservation-related education programs.
Metropolitan also provides all-day instruction for grades 4-7 through the Diamond Valley Lake
Education Program with several thousand students and teachers participating each year.
Metropolitan also collaborated with the Western Science Center Outreach Program to provide
activities for more than 5,000 students in grades 2-5, and oversaw the Diamond Valley Lake
Visitor Center that educated over 10,000 people on Metropolitan’s water systems and
operations, programs, and water stewardship.
More than 20,000 people viewed student artwork from Metropolitan’s “Water is Life” Student Art
and Calendar program, which stresses the importance of conservation at home, school, and in
the community. The 2015 Student Art Exhibit toured and was displayed at 27 member and retail
agencies in 2015.
One of Metropolitan’s signature events is the annual Solar Cup™ at Lake Skinner for high school
students. This is a team-based educational program in which students develop and apply skills
in math, engineering, and communications while learning about water resources and creating
conservation-focused public service announcements. In 2015, 41 teams and more than 800
high school students built, equipped, and raced 16-foot solar powered boats in a successful
three-day event that received extensive news coverage.
For college students, Metropolitan offers the Southern California World Water Forum College
Grant Program with support from USBR and the Los Angeles County Sanitation Districts. The
2014–2017 program will provide 17 grants to colleges and universities for local and globallyfocused projects that foster a better understanding and community awareness of water issues,
while improving technology related to water supply and delivery, water conservation, and/or
sanitation programs.
Metropolitan recently launched a new education resources website. This site highlights
Metropolitan’s water-based Science-Technology-Engineering-Arts-Math (STEAM) programs for
pre-kindergarten through college students and hosts a downloadable curriculum, aligned to
the state’s education standards. This website, which has many mobile features, is a resource for
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students, parents, teachers, and community educators interested in learning and teaching
about water’s critical role in society.
Metropolitan’s education related Twitter postings received more than 37,000 impressions, and
Metropolitan’s education Web page for kindergarten through college students drew over
40,000 visitors.
Outreach
In fiscal year 2013-14, Metropolitan implemented a variety of conservation and education
outreach programs throughout our service area. Since late 2013, the primary focus of these
programs has been on the drought and the need for additional conservation in order to
maintain the region’s water supply reserves. In March 2014, Metropolitan’s Board of Directors
authorized a $5.5 million regional outreach campaign for conservation and to raise water
awareness. The multimedia campaign used television and radio advertisements and traffic
report sponsorships, along with online, streaming radio and mobile ads, plus focused billboard
and movie theater advertising. Many of the campaign elements were provided in-language
to help engage the region’s ethnically diverse population. Campaign tools, such as television
and radio ads and graphics for bill inserts, billboards, and websites, were available to local
agencies at no cost. As part of the campaign, Metropolitan conducted several interviews for
television and radio and placed several “advertorial” news stories in the online editions of the
Los Angeles Times and Union Tribune-San Diego newspapers. These elements promoted the
ongoing need for conservation in Southern California, describing long-term investments in
water storage and development of local water resources, and the availability of rebates and
incentives for turf removal and purchase of water-saving devices and appliances.
In March 2015, Metropolitan’s Board of Directors authorized $5.5 million for a second multilingual communications, outreach, and advertising campaign. The campaign tagline, “Let’s All
Take A Turn,” emphasizes the seriousness of the drought and brings the message to residents
that if we all do a little more to save water, it adds up to make a huge difference.
Metropolitan launched the research-based advertising campaign in the spring with digital and
radio, in cooperation with the district’s 26 member public agencies. For the first time, the entire
campaign was produced in five languages: English, Spanish, Mandarin, Korean, and
Vietnamese. The summer campaign called for online, social media, streaming radio, and
mobile ads, along with billboards, television commercials, and special events -- such as the
transformation of the iconic Randy’s donut in Inglewood to the giant red Turn knob -- in order to
effectively communicate the need for everyone to conserve water during the historic, ongoing
drought.
Metropolitan also held press conferences on its own or in conjunction with others such as the
Southern California Water Committee (SCWC) urging more conservation during the ongoing
drought. These were augmented by op-ed pieces describing Southern California’s response to
the drought that were placed in newspapers such as the Los Angeles Times and Orange
County Register.
Throughout the year, Metropolitan officials conducted dozens of interviews with news reporters
to discuss a wide range of water-related topics such as the impact of the drought, water supply
reliability, and conservation. As part of this public outreach, Metropolitan’s General Manager
blogged on Metropolitan’s home web page, mwdh2o.com, about various water challenges
facing the region.
In 2014, Metropolitan began a focused outreach effort for leading businesses and industries
that are high volume water use customers within Metropolitan’s service area. Metropolitan’s
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executive management has met with executives in the beverage, bottling, refining,
aerospace, tourism, and golf industries to discuss Southern California’s water outlook, key policy
issues, and opportunities to collaborate on water use efficiency projects that will reduce
demand for potable water.
Metropolitan’s bewaterwise.com® web site continues to play a key role in educating the
public, attracting nearly 760,000 unique visitors from July 1, 2014 through June 30, 2015. The
website includes a new page focused on the drought and enhanced information on
Metropolitan’s rebate and incentive programs. Metropolitan also provides a Spanish language
version of the site to help educate and inform the region’s Spanish-speaking population. In
addition, the website features California Friendly® Landscape training classes where home
gardeners and landscape professionals can learn the latest ways to reduce water use in
landscapes. Classes cover the basics of irrigation systems, watering and fertilizing, landscape
design, and plant identification.
Metropolitan is active on social media, regularly posting to Facebook and Twitter. The
Facebook page, mwdh2o, has over 12,000 likes, and the Bewaterwise Twitter account,
@bewaterwiseh2o, has over 3,000 followers.
Metropolitan’s Instagram page began in
September 2015. To increase collaboration with environmental organizations, Metropolitan
helped organize a regional Twitter campaign, #WaterYouDoing, to help spread water-saving
messages.
Metropolitan provides a speakers bureau and regularly presents for business and community
organizations. Metropolitan also provides direct outreach to federal, state, and local
government leaders and their staff to inform them of key water issues and provide updates on
Metropolitan’s activities and programs.
Community Partnering Program
In fiscal year 2014-15, the Community Partnering Program sponsored and actively participated
in nearly 60 water-related education and outreach programs for member agencies,
community groups, educational institutions, public agencies, non-profit organizations, and
professional associations. Projects included community festivals and events, conservation and
garden projects, web-based information and social media, publications in multiple languages,
educational materials dealing with watersheds, conservation, water recycling, and other
initiatives.
California Friendly Landscape Education and Training Program
Metropolitan provides education and training on ways to conserve water in homes and
landscapes. Offerings include in-person and online classes, surveys, and audits.
Landscape Classes
Metropolitan offers in-person and online courses in irrigation efficiency and water-wise garden
design through its California Friendly Landscape Training Program. In FY 2014-15, Metropolitan
conducted 197 classes for 6,590 students throughout Metropolitan’s service area.
Landscape Irrigation Audits
Metropolitan provides irrigation surveys for large landscape customers. These surveys are
performed by a certified Landscape Irrigation Auditor and provide the customer with specific
recommendations on how to improve irrigation efficiency at the site. The survey report
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generated by the auditor also provides information on incentives to help the customer fund the
needed improvements. In fiscal year 2014-15, 123 surveys covering 453 acres were conducted.
Irrigation Evaluations and Residential Surveys
Metropolitan provides funding to its member agencies that choose to implement irrigation
evaluations and indoor surveys for residents. Irrigation evaluations provide customers with a
recommended irrigation schedule and suggested improvements for irrigation systems. Indoor
residential surveys provide customers with information on identifying leaks and making changes
to water-using devices in the home.
Water Conservation Programs
Metropolitan’s water conservation programs focus on two main areas: (1) residential water use,
and (2) commercial, industrial, and institutional water use. Metropolitan directly implements
regional programs, and provides financial support for local programs that are implemented by
the member agencies.
Metropolitan’s Water Use Efficiency team provides program
development, implementation, administration, monitoring, evaluation, and research.
Metropolitan’s Conservation Credits Program (CCP) provides the basis for financial incentives
and funding for the conservation programs and other demand management related activities.
Established in 1988, this funding mechanism supports Metropolitan’s commitment to
conservation as a long-term water management strategy.
The basis of Metropolitan’s financial support to member agency conservation efforts is
estimated at $195 per acre-foot of water saved up to the device cost. In general, CCP-funded
water conservation project proposals must:


Have demonstrable water savings;



Reduce water demands on Metropolitan’s system; and



Be technically sound and require Metropolitan’s participation to make the project
financially and economically feasible.

Table 3-5 summarizes CCP savings and investments. Additional funding for conservation
programs has been made available through federal and state government agencies.
Metropolitan has worked to obtain a share of this funding to enhance the region’s water
conservation investments. Table 3-6 describes past sources and uses of these funds.
Table 3-7 summarizes the types and numbers of efficient devices that have been installed
through Metropolitan’s conservation programs since they began in fiscal year 1990-91.
Regional Conservation Programs
As mentioned above, Metropolitan’s conservation programs focus on two main sectors:
(1) residential water use, and (2) commercial, industrial and institutional water use.
Residential Programs
Metropolitan’s residential conservation activities consist of two major programs:


SoCal Water$mart - Metropolitan provides a region-wide residential rebate program named
SoCal Water$mart. Since its inception in 2008, rebate activity has increased dramatically as
many residential customers became increasingly aware of the financial incentives available
to them to help offset the purchase of water-efficient devices. To date, this program helped
to replace over 3.3 million toilets, 530,000 washing machines, 37,000 urinals, 300,000 smart
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irrigation controllers, 2.3 million rotating nozzles, and hundreds of thousands of other devices
and appliances.


Metropolitan-Funded Residential Programs Administered by Member Agencies Metropolitan’s member and retail agencies also implement local residential water
conservation programs within their respective service areas and receive Metropolitan
incentives for qualified retrofits and other water-saving actions. Typical projects include
high-efficiency toilet (HET) distributions, locally administered clothes washer rebate
programs, turf removal programs, and residential water audits.

Residential Rebate Items
Metropolitan provides incentives on a variety of water efficient devices for the residential
sector. The following is a brief description of current and past devices that contribute to
projected conservation savings:


Turf Removal (Residential) - About 50 percent of residential household water demand is
used for outside irrigation where opportunities to conserve water are substantial. Southern
California residents have turned the turf removal program into Metropolitan’s most popular
conservation measure. With an increased incentive rate ($2 per square foot of turf
removed) during this current drought, approximately 45 million square feet of grass have
been removed from residential properties since July 2014 through the regional rebate
program, and more turf removal projects are anticipated.
To encourage market
transformation, Metropolitan has committed over $282 million for the regional turf removal
program for both residential and commercial properties for fiscal years 14-15 and 15-16.



High-Efficiency Clothes Washers - HECWs continue to be a major component of indoor
water conservation. The water efficiency of clothes washers is represented by the
“integrated water factor,” which is a measure of the amount of water used to wash a
standard load of laundry. Washers with a lower integrated water factor will save more
water. Metropolitan has continued to move the water conservation rebate standards by
requiring lower integrated water factors for eligible washers. The program eligibility
requirement is currently set at an integrated water factor 3.7, which saves over
10,000 gallons per year per washer over a conventional top loading washer.



High-Efficiency Toilets - Metropolitan has provided incentives for water efficient toilets since
1988. Metropolitan recently changed its rebate program to provide funding for toilets that
flush at 1.1 gallons or less. Metropolitan uses the USEPA’s WaterSense list of performance
tested high-efficiency toilets and the Maximum Performance of Premium Toilet Models
testing list to distinguish qualifying models.



Rotating Nozzles for Sprinklers - Pop-up spray heads with multi-stream, multi-trajectory
rotating nozzles provide outdoor water savings. Field tests and studies have demonstrated
these nozzles apply water more evenly than traditional nozzles with fixed fan spray patterns,
offering the potential for water savings. Low precipitation rates associated with these
nozzles can reduce run-off, thereby offering a significant value-added benefit when
irrigating sloping landscapes.



Irrigation Controllers - Smart irrigation controllers and soil moisture sensors adjust irrigation
schedules based on rain, temperature, sunlight, soil moisture, soil conditions, plant types,
slope or some combination of indicators. Metropolitan uses the USEPA WaterSense list for
eligible controllers.
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Commercial, Industrial and Institutional Programs
Metropolitan’s commercial industrial and institutional (CII) conservation consists of three major
rebate and incentive programs:


SoCal Water$mart Program - The majority of the commercial conservation activity comes
from Metropolitan’s regional SoCal Water$mart program, which also extends rebates to
multi-family properties. The SoCal Water$mart program had its largest year in fiscal year
2014-15, providing about $51.0 million in CII rebates for about 328,000 product
replacements.



Water Savings Incentive Program - The Water Savings Incentive Program provides financial
incentives for customized landscape irrigation and industrial process improvements. This
program allows large-scale water users to create their own conservation projects and
receive incentives for up to 10 years of water savings for measured water-use efficiency
improvements.



Metropolitan-Funded Commercial Programs Administered by Member Agencies - Member
and retail agencies also implement local commercial water conservation programs using
Metropolitan incentives. Projects target specific commercial sectors, with some programs
also receiving assistance from state or federal grant programs. Metropolitan incentives are
also used as the basis for meeting cost-share requirements for the grants.

Commercial Rebate Items
Metropolitan’s CII programs provide rebates for water-saving plumbing fixtures, landscaping
equipment, food-service equipment, cleaning equipment, HVAC (heating, ventilation, air
conditioning) equipment, and medical equipment.


Turf Removal (Commercial) - Similar to the residential sector, water demand for landscape
irrigation on commercial, industrial, and institutional properties is significant. Opportunities to
conserve water are substantial, particularly in areas with ornamental turf. With an increased
incentive rate ($2 per square foot of turf removed) during this current drought,
approximately 27 million square feet of grass have been removed from commercial,
industrial, and institutional properties since July 2014 through the regional rebate program,
and more turf removal projects are anticipated. To encourage market transformation,
Metropolitan has committed over $282 million for the regional turf removal program for both
residential and commercial properties for fiscal years 2014-15 and 2015-16.



Commercial Devices - Following is a list of current and past devices that contribute to
projected conservation savings:
o

Connectionless Food Steamers

o

pH Cooling Tower Controllers

o

Cooling Tower Conductivity Meters

o

Plumbing Flow Control Valves

o

Dry Vacuum Pumps

o

Pre-rinse Spray Heads

o

High-Efficiency Clothes Washers

o

Steam Sterilizers

o

High-Efficiency Toilets

o

Ultra-Low-Flush Toilets

o

High-Efficiency Urinals

o

Ultra-Low-Flush Urinals

o

Ice Machines

o

Water Brooms

o

In-Stem Flow Regulators

o

Weather-Based Irrigation Controllers

o

Large Rotors - High Efficiency Nozzles

o

X-ray Processors

o

Multi Stream Rotating Nozzles

o

Zero Water Urinals
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Metering
Metropolitan’s water distribution system is metered. Metropolitan has over 400 service
connections that meter water deliveries to our member agencies. Meters at these service
connections are checked every six months or sooner to verify that they are measuring
correctly. More extensive maintenance is done on a yearly basis to ensure the meter systems
continue to operate reliably.
Research and Development Programs
Metropolitan is committed to conservation research as a way to advance technology, improve
program results, and help transform markets. Self-funded studies include water savings analysis
of various rotating nozzle incentive programs, water savings from turf removal projects, and
water savings analysis of smart/weather based irrigation controllers.
Metropolitan’s Innovative Conservation Program (ICP) is a competitive grant program that
evaluates water savings and reliability of new water saving devices, technologies, and
strategies. With funding provided by USBR, SNWA, Central Arizona Project, and Metropolitan,
approximately $500,000 of funding was available for research for the 2013 ICP. After evaluating
50 project proposals, thirteen were selected. The majority focused on landscape water use,
but there were also commercial, agricultural, and residential water use studies as well. The next
round of grants will be implemented in fiscal year 2016-17.
Metropolitan has partnered with the Alliance for Water Efficiency (AWE) for water conservation
research. Recent projects include: a drought management study of Australia, a water neutral
development ordinance; and a study on commercial kitchen efficiency, outdoor impacts of
the drought, and reasons and rationale for landscape choices.
Measurement and Evaluation
Measurement and evaluation are important components of Metropolitan’s conservation
programs. These serve four primary functions:


Providing a means to measure and evaluate the effectiveness of current and potential
conservation programs



Developing reliable estimates of various conservation programs and assessing the relative
benefits and costs of these interventions



Providing technical assistance and support to member agencies in the areas of research
methods, statistics, and program evaluation



Documenting the results and the effectiveness of Metropolitan-assisted conservation efforts

Metropolitan’s staff has served as technical advisors for a number of state and national studies
involving the quantification and valuation of water savings.
Recognition for Conservation Achievements
Conservation is an integral part of water supply planning at Metropolitan. Metropolitan works
to improve the understanding of the costs and benefits of conservation so investment decisions
are both efficient and effective at meeting program goals. As a cooperative member of
California’s water conservation community, Metropolitan has made significant contributions to
the development and coordination of conservation activities throughout the state. These
contributions have been recognized in the form of “Gold Star” certification from the
Association of California Water Agencies and awards from the USBR and California Municipal
Utilities Association.
Metropolitan was recently awarded the AWWA’s 2014 Public
Communications Achievement Award for its water awareness and conservation outreach
campaign.
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Table 3-4
School Education Programs
Program or
Activity
Admiral
Splash

All About
Water

Date
Initiated
1983

1991

Date
Updated
2006

2008

Current
Status
Ongoing

Ongoing

Grades

Description

Grades 4-5

A two-week program focusing on
Southern California history, the water
cycle, supply and the distribution
system, water uses and conservation.

K-2

Activities to teach young students
about droughts, conservation, water
quality and physical properties of
water.

Geography
of Water

1993

1998

Ongoing

Grades 4-8

A curriculum module on the
relationship between population,
precipitation, geography, economics,
and water distribution.

Guzzler Gang

1993

2004

Ongoing

K-3

Water conservation book introduces
students to characters who are known
for “guzzling” water.

Water Ways

1995

2006

Ongoing

Grade 5

A supplement integrated into fifthgrade U.S. History curricula regarding
water use, sources, ethics, and
environment issues selected from three
historical periods. This includes
historical attitudes towards the
stewardship of water.

Water Quality

2001

-

Ongoing

Grades 7-12

Hands-on activities to investigate water
quality issues, with conservation as an
element of the overall picture.

Grades 7-12

A school-to-career, job-specific
program featuring activities and
profiles on a variety of water-related
careers, including conservation
specialist.

Water Works

Water Times

Conservation
Connection:
Water and
Energy Use in
Southern
California
Little Splash

2001

2005

2010

-

-

-

2012
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Ongoing

Ongoing

Ongoing

Ongoing

Grade 6

An age-appropriate newspaper that
provides interdisciplinary concepts,
tools, and calculations related to water
conservation, and that conveys an
overall ethic of water stewardship.

Grades 6-8

An activity-focused unit designed to
engage students in finding solutions to
conserve both water and energy at
school and home. The curriculum also
contains an online water and energy
survey for students and their families.

K-3

Collection of 21 activity and coloring
pages including reading, writing,
coloring, drawing, and working puzzles
that teach concepts about water.
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Table 3-5
Metropolitan’s Conservation Credits Program
Fiscal Year

Annual Water Savings

Investment

(AF)

3-40

2014 – 2015

179,000

$142 million

2013 – 2014

157,000

$16.9 million

2012 – 2013

161,000

$11.4 million

2011 - 2012

156,000

$12.9 million

2010 - 2011

153,000

$16.0 million

2009 - 2010

147,000

$36.7 million
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Table 3-6
Grant Program Funding
Funding
Source

Program/Project

Funding
Amount
($1,000s)

Description

Status

CALFED
Residential HECW
Protector del Agua
Prop 13 Grants
HECW
ET Controllers
CPUC (w/CUWCC)
2003
Pre-Rinse Spray Valves: Phase 1
2004
Pre-Rinse Spray Valves: Phase 2
USBR
2003
CA-Friendly Landscapes
2003
Data Loggers
2004
CA-Friendly Landscapes
2004
Synthetic Turf pilot
2004
World Forum
2004
CII Region wide

Increase rebate amount
Course development

Completed
Completed

$2,500
$1,800

Increase rebate amount
Initiate rebates

Completed
Completed

$1,6001
$2,2001

12,000 direct installations1
17,000 direct installations1

Completed
Completed
Completed
Deferred
Completed
Completed
Completed
Completed

2005
2005

Protector del Agua
Landscape Market Analysis

2005
2006

City Makeover
Innovative Conservation
Program

$50
$300

New home landscapes
Software error analysis
New home landscapes
Provide incentives
College/university grants
Additional dollars to rebate
amounts and for
administration
Develop web classes
Analyze landscape
conservation opportunities
Public landscapes
Support research projects

2008

Innovative Conservation
Program

$300

Support research projects

In Progress

$1,501

Provide incentives

In Progress

$500

Provide incentives

In Progress

$300

Provide incentives

In Progress

Develop web classes

Completed

Increase rebate amount
Common area landscapes
Increase rebate amount
Develop on-line classes
Increase rebate amount

Completed
Completed
Completed
Completed
Completed

2012

Sprinkler Nozzle Incentive
Program
2013
High Efficiency Clothes Washer
Program
2014
California Friendly Turf
Replacement – Phase 2
Incentive Program
Water for the West
Protector del Agua
Prop 50
Residential HECW
CA-Friendly Landscapes
High Efficiency Toilets
Protector del Agua
2008
Residential HECW
1

$925
$100

$182
$50
$60
$220
$50
$250

$50
$50

$25
$1,660
$423
$1,000
$78
$2,000

Completed
Completed
Completed
Completed

This is the funding amount and number of installations that represent Metropolitan’s share of the project.
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Table 3-7
Conservation Achievements in Metropolitan's Service Area
Qty

Units

CII Rebated Devices (FY 1990-91 to FY 2014-15)
13,432

ea

56

ea

1,196

ea

33

ea

Toilets

196,939

ea

Urinals

37,162

ea

56

ea

In-stem Flow Regulators

8,701

ea

High Efficiency Washers

36,427

ea

338

ea

Plumbing Flow Control Valves

13,770

ea

Pre-Rinse Spray Heads

17,177

ea

Laminar Flow Restrictors

13173

ea

Audits/Surveys
Connectionless Food Steamers
Cooling Tower Conductivity Controllers
Dry Vacuum Pump

Ice Machines

pH Conductivity Controllers

Multi-Stream Rotating Nozzles

1,247,644

ea

Soil Moisture Sensors

21

ea

Steam Sterilizers

28

ea

6,931

ea

Weather Based Irrigation Controllers

11,939

acres

Weather Based Irrigation Controllers

246,593

stations

Water Brooms

X-Ray Processors
High Efficiency Nozzles

185

ea

78,105

ea

Synthetic Turf

7,455,647

sq. ft.

Turf Removal

27,194,789

sq. ft.

Residential Rebated Devices (FY 1990-91 to FY 2014-15)
Aerators

158,817

ea

Audits/Surveys

122,810

ea

High Efficiency Clothes Washers

496,511

ea

Toilets

3,184,362

ea

Multi-Stream Rotating Nozzles

1,007,352

ea

18,657

ea

39

ea

Showerheads

1,735,436

ea

Turf Removal

38,387,543

sq. ft.

Weather Based Irrigation Controllers

2,226

acres

Weather Based Irrigation Controllers

10,641

stations

Rain Barrels
Soil Moisture Sensors
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Asset Management Program
In fulfillment of California Water Code §10631(f)(2), provided below is a description of
Metropolitan’s distribution system asset management program.
Metropolitan’s approach to asset management is contained within its Infrastructure Reliability
Strategy. The goal of Metropolitan’s Infrastructure Reliability Strategy is to ensure long-term
reliable performance of the system in an efficient and cost-effective manner. Infrastructure
reliability is addressed through two primary programs: the Maintenance Management Program
and the Infrastructure Protection Plan. The activities performed under these programs allow for
Metropolitan to extend the life span of its facilities and equipment and improve the overall
reliability of the entire conveyance, treatment, and distribution system.
Maintenance Management Program
Metropolitan manages the maintenance on approximately 135,000 pieces of equipment
located at its five treatment plants, sixteen hydro-electric power plants, five desert pumping
plants, 242 miles of canals, and over five thousand structures on 819 miles of pipeline.
Computerized Maintenance Management System:
A Computerized Maintenance
Management System (CMMS) is used to track, plan, and schedule the required activities. The
system currently has over 28,000 preventative maintenance cycles scheduled with
approximately 96 percent of these performed at fixed intervals (Time Based). The remaining
four percent are performed based on the condition or use of the equipment (Condition Based).
Routine Maintenance, Inspection, and Monitoring
Monitoring, inspection, and maintenance of equipment and facilities are a proactive effort to
assess the overall condition of the assets. It encompasses identifying needed repairs and
performing routine maintenance.
Time-Based Maintenance
Metropolitan currently uses time-based maintenance as the primary means of maintaining
equipment reliability. Time-based maintenance for equipment is set at specific time intervals
using manufacturer recommendations. These recommendations are used to develop Job Plans
in the CMMS which detail the individual steps required for a particular maintenance operation.
Condition-Based Maintenance
Condition-based maintenance (CBM) relies on an understanding of how a piece of equipment
degrades or fails to meet its intended function. It requires a greater depth of understanding of
the manufacturer’s recommended maintenance, industry standards, or practices.
This
knowledge is used in conjunction with field experience to develop a technique to gauge the
equipment’s condition. Through trending or analysis, a determination can then be made as to
when the equipment may reach a point where corrective maintenance will be required
including rehabilitation or replacement. A regular inspection cycle is set in the CMMS software
to evaluate current equipment condition. High and low condition alarms are also set that
trigger a corrective maintenance activity when equipment is starting to degrade or its use has
reached a servicing checkpoint.
Predictive maintenance is a subcategory of CBM that uses diagnostic equipment or testing to
determine the equipment condition. Predictive maintenance is also used to detect impending
problems before the equipment malfunctions. In some cases, Metropolitan has automated the
inspections such as through online vibration monitoring systems that trend the performance of
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critical and large equipment. A fundamental characteristic of this type of maintenance is that
it provides the capability to anticipate potential problems while the equipment is still operating.
This provides several key benefits when compared to time-based maintenance or allowing
equipment to reach a point where corrective maintenance is required. These benefits include:
improved availability or uptime, enhanced reliability, and reduced cost.
Corrective Maintenance
Corrective maintenance is performed on equipment that either has already failed or has had a
problem detected during routine (time or condition based) maintenance.
Corrective
maintenance needs to be scheduled, requires replacing equipment components, or involves a
shutdown of the impacted system. Corrective maintenance is also tracked, planned, and
scheduled in the CMMS.
Major Scheduled Outages/Shutdowns
In addition to the general maintenance described above, Metropolitan may take major
systems out of service, such as water treatment plants, large pipelines, conveyance systems, or
other large facilities, typically for periods of seven to twenty-one days. This is done to perform
major maintenance or repairs on several components or systems, upgrade or add new
processes, or perform other important work.
Reports and Metrics
Metropolitan produces internal reports that track maintenance management activities
including overall backlog and past due work orders (including any missed regulatory
preventive maintenance). In addition, other CMMS reports are available that provide
managers, planners/schedulers, and maintenance staff with the data needed to evaluate and
track work.
Metropolitan utilizes best management practices and performance metrics from the Society of
Maintenance & Reliability Professionals to ensure a reliable and cost effective maintenance
management program.
Infrastructure Protection Plan
Activities under the Infrastructure Protection Plan ensure long-term infrastructure reliability by
conducting special condition assessments and vulnerability assessments of Metropolitan’s
facilities.
Special Condition Assessments
Special Condition Assessments are extensive inspections, investigations, and evaluations of
Metropolitan facilities and equipment that go beyond routine maintenance and monitoring
activities. The assessments are conducted to identify needed rehabilitation and replacement
projects which can lead to long-term reliability programs. These assessments include:
inspections of facilities during shutdowns when the facility may otherwise be non-accessible,
investigations of systemic issues, and evaluations of Metropolitan's ability to maintain deliveries
in the event of an unplanned facility outage or loss of water supply.
Special Condition Assessments may be initiated through requests from Operations, in response
to a specific event or concern within Metropolitan’s system, or due to an issue identified within
the water industry that could potentially affect Metropolitan. Through these activities, longterm infrastructure reliability programs are developed and executed to ensure that the
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reliability of Metropolitan’s distribution system is unimpeded and the overall life-expectancy of
its assets is maintained to the most cost-effective standard possible.
Vulnerability Assessments
Vulnerability Assessments involve simulating hazards such as vehicle impact, flooding, fire,
equipment failure, third-party impacts, and earthquakes in order to identify their potential
impacts to Metropolitan’s ability to deliver water. Like the condition assessments, Vulnerability
Assessments utilize operator experience and event reviews to identify potential vulnerabilities
and impacts. The assessments evaluate both the reliability of individual facilities, as well as the
reliability of Metropolitan’s system as a whole, if it is exposed to a potential hazard. It is through
these assessments that mitigation options are identified to improve reliability.
Potential mitigation includes facility and equipment upgrades, and procedural changes for
designing, operating, or maintaining facilities. In addition, mitigation options may include
recommendations for Metropolitan’s emergency response planning to improve the capability
to respond to an unplanned outage and restore service as quickly as possible. The types of
hazards assessed include: seismic activity, hydraulic surge, vehicle impact, equipment
malfunction, erosion or flooding, fire, corrosion, wind-blown projectiles, third party construction,
and vandalism.
As a part of the Vulnerability Assessments, a specific set of reliability design criteria for water
treatment plants have been developed to ensure optimal reliability, starting in the design
phase. These reliability design criteria establish design practices that ensure that reliability is
designed into new facilities, and that the staff uses this criterion when reviewing each capital
project.
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3.5

Recycling, Groundwater Recovery, and Desalination

Metropolitan continues to support local resources development through its Local Resources
Program. The Local Resources Program provides financial incentives for local agencies to
develop supplies including water recycling, groundwater recovery, and seawater desalination.
Metropolitan’s involvement in local resources development started in 1982 as the Local Projects
Program to provide financial incentives to its member agencies to develop recycled water
projects. In 1991, Metropolitan established the Groundwater Recovery Program to provide
financial assistance for the development of groundwater recovery projects. In 1995, these two
programs evolved into the Local Resources Program (LRP).
Water recycling projects involve further treatment of secondary treated wastewater that is
currently discharged to the ocean, streams, or lands and use it for non-potable uses such as
landscape and agricultural irrigation, commercial and industrial purposes, and for indirect
potable uses such as groundwater recharge, seawater intrusion barriers, and surface water
augmentation. Currently, more than half of the water recycling in California occurs in
Metropolitan’s service area.
Groundwater recovery projects involve treatment of high salinity or contaminated groundwater
for potable uses. Groundwater recovery projects use a variety of treatment technologies to
remove undesirable constituents such as nitrates, volatile organic compounds (VOCs),
perchlorate, color, and salt. Desalination of brackish groundwater and other local supplies
enhances the continued supply reliability of the region by maximizing local groundwater
resources.
Metropolitan’s service area is also leading the development of seawater desalination in
California. The 56 TAF Carlsbad Project in San Diego County started operations in December
2015 and represents the largest seawater desalination project in the country. Several other
local water agencies are also considering seawater desalination projects. These projects have
the potential to help meet Metropolitan’s current goals for new local supplies.
Background
Recycling
This section provides a description of the wastewater sources that potentially could be
recycled. This section also discusses the existing and potential uses of recycled water, as well
as the technical and economic issues associated with those uses. In general, Metropolitan
supports:


Increasing water recycling in California and the Colorado River Basin



Advocating funding assistance by parties that benefit both directly and indirectly from the
use of recycled water



Expanding recycled water uses



Reviewing recycled water regulations to ensure streamlined administration, and public
health and environmental protection



Planning efforts and voluntary cooperative partnerships at the local and statewide levels



Conducting research and studies to address public acceptance, new technologies, and
health effects assessments



Increasing cooperation between agencies to serve recycled water in other agency service
areas
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Wastewater Disposal in the Service Area
As part of regional planning that encourages use of recycled water, a database has been
developed that includes the name of each wastewater treatment facility, operating agency,
location and elevation of the facility, extent of wastewater treatment, capacity and
anticipated production, method of effluent disposal, and influent and effluent water qualities.
Shown in Table 3-8 are the existing and projected total effluent capacities of the wastewater
treatment plants from a database of 89 plants identified within Metropolitan’s service area.
Wastewater treatment capacity provides an indication of the amount of wastewater being
generated and disposed in Metropolitan’s service area. Most wastewater plants in the service
area provide secondary treatment, a level of treatment that complies with the Clean Water
Act. Inland wastewater plants generally provide treatment to tertiary levels so the effluent may
be disposed of in a stream or other water body or for beneficial reuse. A small percentage of
tertiary treated effluent undergoes reverse osmosis or electrodialysis reversal processes,
producing high-quality recycled water for groundwater recharge, industrial uses, or, in some
instances, municipal uses.
Within Metropolitan’s service area, many local agencies collect and treat municipal
wastewater. Some of the largest agencies include:


Los Angeles County Sanitation Districts



Orange County Sanitation District



City of Los Angeles Bureau of Sanitation



San Diego Metropolitan Wastewater Department



Eastern Municipal Water District



Inland Empire Utilities Agency

Table 3-8
Existing and Projected Total Effluent Capacity
Wastewater Treatment Plants within Metropolitan’s Service Area

Treatment Level

Existing
Capacity
(MGD)

2040 Capacity
(MGD)

Primary

1,770

3,139

Secondary

1,169

2,708

Tertiary

434

1,464

Advanced

104

229

This data was compiled as part of the Southern California Comprehensive Water
Reclamation and Reuse Study.

Many small special-purpose wastewater agencies, dual-purpose (water and wastewater)
special districts, and municipal wastewater agencies also provide wastewater treatment and
disposal services within Metropolitan’s service area.
Wastewater is collected in a sewer collection system. From there, it flows to a wastewater
treatment plant. Once treated, wastewater is disposed of through one of three mechanisms:
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Ocean Outfalls
Treated wastewater is either disposed of directly through an ocean outfall or conveyed to the
ocean outfall via a land outfall.
Reuse
Currently, about 414 TAF per year of recycled water is used for landscape irrigation, industrial
processes, and groundwater recharge applications in the region. A few inland treatment
plants (in Riverside and San Bernardino counties) irrigate feed and fodder crops with recycled
water. While this use is considered beneficial, it is not necessarily the highest and best use for
recycled water. Higher value uses of recycled water include landscape or agricultural
irrigation, commercial and industrial applications, groundwater recharge, seawater intrusion
barrier, and other uses such as street sweeping and dust control, etc.
Stream Discharge
The majority of inland plants discharge treated effluent into local streams and rivers. That water
is then used downstream for beneficial uses, eventually flowing to the ocean. Some of the
affected rivers (or ephemeral streams) include:


Los Angeles River



Santa Ana River



Calleguas Creek



Rio Hondo & San Gabriel Rivers



Santa Margarita River

Uses of Recycled Water
Water recycling is a reliable water supply, and it helps local agencies comply with
environmental regulations. Uses of recycled water can generally be categorized as below.
Industrial
Industrial users represent a large potential market for recycled water, particularly in heavily
industrialized areas, such as the cities of Vernon, Commerce, Industry, and the Wilmington area
of Los Angeles. Additionally, refineries in West Basin MWD’s service area and the city of
Torrance use recycled water. Typical industrial uses include cooling tower makeup water,
boiler feed water, paper manufacturing, carpet dying, and process water. Industrial users are
high-demand, continuous-flow customers, which allows greater operational flexibility by
allowing plants to base load operations rather than contend with seasonal and diurnal flow
variations. Because of these operational benefits, industrial users reduce the need for storage
and other peak demand facilities and management.
Irrigation
Recycled water is used to irrigate golf courses, parks, schoolyards, cemeteries, greenbelts,
roadway medians, and agricultural purposes throughout Southern California. Using recycled
water for irrigation reduces the need for imported water during the critical summer months and
in drought situations when water supplies are scarce. Unlike industrial uses, irrigation demands
have large seasonal variations in reuse.
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Indirect Potable
Indirect Potable Reuse (IPR) refers to the use of recycled water for groundwater recharge, and
surface water reservoir augmentation purposes. These types of uses require additional
treatment levels beyond irrigation uses and use of an environmental buffer.
1. Groundwater Recharge – Metropolitan’s service area overlies numerous groundwater
basins, most of which rely on artificial recharge to sustain groundwater production, and
some of which are threatened by seawater intrusion.
Water agencies along the
Los Angeles and Orange Counties coastline inject water into the underlying groundwater
basins to create a barrier against this seawater intrusion and protect groundwater quality.
The use of recycled water for seawater intrusion barrier projects is increasing and is
replacing imported water used for this purpose. Increasing the proportion of recycled
water can free imported water for direct consumption. Table 3-9 presents a summary of this
recycled water use.
2. Surface Water Augmentation – Surface Water Augmentation includes use of advanced
treated recycled water to augment a surface water reservoir. The reservoir serves as an
environmental buffer (similar to groundwater in the case of groundwater recharge) prior to
when recycled water is treated for potable uses. Blended water from the reservoir is then
treated at a conventional water treatment plant for potable purposes. There is currently no
reservoir augmentation with recycled water in Metropolitan’s service area. The Division of
Drinking Water (DDW) of the State Water Resources Water Control Board (SWRCB) is
required under SB 918 to establish surface water augmentation regulations by December
31, 2016. The City of San Diego is currently operating a demonstration project to evaluate
the feasibility and expected permitting requirements of a full-scale reservoir augmentation
project.

Table 3-9
2015 Recycled Water Use for
Groundwater Replenishment and Seawater Barrier Injection
(TAF per year)
Groundwater Basin

Recycled
Water Use

Central Basin

45

Chino Basin

11

Orange County Basin

88

West Coast Basin

12

Other Basins
Total

2
158

Direct Potable Reuse
Direct Potable Reuse (DPR) refers to the use of advanced treated municipal recycled water as
a direct supply to or immediately after a conventional water treatment plant. DPR differs from
IPR by having no environmental buffer. DPR eliminates the need and cost to store water in an
environmental buffer (groundwater or surface water reservoir) for several months and instead
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requires additional treatment or testing to ensure public health requirements are achieved.
Currently, there are no permitted DPR projects in California. DDW is required under SB 918 to
review recommendations of an expert panel to evaluate and report on the feasibility of DPR to
the legislature by December 31, 2016.
Technical and Economic Issues of Recycled Water
Recycled water use is growing rapidly in Metropolitan’s service area. Further expansion
depends on progress in research, regulatory change, public acceptance, water quality issues,
cost, operational issues, and conflicting institutional objectives. Each of these challenges, as
well as opportunities for recycled water use, lessons learned, and recommendations to
enhance the development of recycled water, are discussed below.
Challenges
Lengthy and Variable Permitting Process
The SWRCB established the Recycled Water Policy (Policy). This Policy requires the SWRCB and
the nine Regional Water Quality Control Boards (Regional Boards) to encourage the use of
recycled water, consistent with state and federal water quality laws. The Policy provides
additional directions to the Regional Boards on appropriate criteria to be used in regulating
recycled water projects. The DDW and the nine Regional Boards are responsible for setting the
rules and permitting for recycled water projects. The timeline and roadmap for getting a
permit are challenging and inconsistently implemented in different regions of the state. Limited
history and technical information (e.g., on direct potable reuse) to inform regulations and
limited staffing at DDW and other agencies have challenged the ability to propose, revise, and
adopt new regulations in a timely manner. Agencies planning and designing DPR and IPR
projects face delays because of regulatory uncertainty. In addition, many project proponents
hoping for grant or loan funding have identified lengthy CEQA review as a challenge.
Indirect potable reuse projects face regulatory constraints such as treatment, blend water,
retention time, and Basin Plan Objectives, which are the designated uses assigned by the
SWRCB and which may limit how much recycled water can feasibly be recharged into the
groundwater basins. For example, the Basin Plan Objective for TDS of a particular basin may be
lower than the quality of the tertiary water effluent available, resulting in the need for more
blend water or advanced levels of treatment. These treatment requirements impact the
economic feasibility of a project.
Public Perception/Conflicting Messaging
Conflicting messaging confuses the public about the safety of recycled water. There is not a
clear understanding by the public of the difference between non-potable reuse, indirect
potable reuse, and direct potable reuse uses. The public is most familiar with non-potable
reuse as they see recycled water in use at parks, golf courses, schools, and other large
landscapes. However, public perception and acceptance of drinking recycled water (IPR and
DPR) is a much bigger challenge. Signage for non-potable reuse projects at parks, schools,
and golf courses that read, “Using recycled water; do not drink” can adversely affect the
public’s acceptance of DPR and IPR. Although public acceptance of recycled drinking water
has improved, effective education and public outreach is still needed. There is a need for new
messaging to reduce the confusion.
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Cost
Cost, including up-front capital and ongoing operation and maintenance, remains a barrier to
recycled water development. Most low-cost projects have been built. The price tag for
expanding the recycled water distribution systems remains a barrier to full implementation of
non-potable reuse projects – these projects require pipelines connecting the treatment plants
and the individual users. Some agencies may also be considering indirect potable reuse and
direct potable reuse projects to reduce the need to have extensive recycled water distribution
systems because of the cost. Some non-potable reuse and indirect potable reuse projects and
all direct potable reuse projects require advanced treatment facilities, which are
comparatively expensive. Advanced treatment may also require additional brine concentrate
disposal facilities (e.g., a brine line) and extensive infrastructure for injection wells/spreading
facilities, or for delivery of the product water to a spreading ground, surface reservoir, or water
treatment plant for potable uses. End users play a very important role for recycled water
advancement. Site conversion costs (borne by the customer) and additional conveyance
infrastructure for new customers can also be a barrier to reaching full non-potable reuse
project capacity. Some agencies may be challenged with cash flow issues or cannot secure
the funding needed to implement projects.
In addition, with the increasing prospect of statewide regulations for indirect potable reuse and
direct potable reuse, some agencies pursuing indirect potable reuse are hesitant to extend
their existing distribution system for non-potable reuse projects for fear of stranded facilities.
Similarly, some agencies pursuing direct potable reuse may delay their planned indirect
potable reuse projects to prevent stranded distribution facilities7.
Source Control and Effluent Water Quality Needs
Source water quality and flow control is essential to help safeguard the water recycling
treatment process and the end use of the water by placing controls on the type, timing, and
amount of wastewater that comes into the plant. A good source control program limits
treatment plant disruptions and ensures treatment processes are capable of handling spikes in
volume, industrial influent, and high salinity influent. When it comes to the treatment process,
recycled water policy requires that the effluent meets certain water quality standards. Salt and
nutrient management plans protect groundwater beneficial uses and prevent excess
degradation, which may limit expanded indirect potable reuse applications if the agency does
not have funds for advanced treatment to remove salts to meet the Basin Plan Objectives. In
some cases, existing source control plans may need to be updated to deal with constituents of
emerging concern and with more stringent needs of the users.
Water use efficiency helps conserve water, but also incidentally reduces wastewater volume
resulting in an increase in the concentration of wastewater. As a result, additional treatment is
needed, which increases operation and maintenance costs of the system. Source water
quality is especially important for implementing indirect potable reuse and direct potable reuse
projects to protect potable water systems.
Operational Issues
While each agency is different, it is important to recognize the possible operational issues that
may occur with the use of recycled water, including:
 Reduction in wastewater flows due to ongoing conservation and drought

7 Indirect potable reuse projects usually require injection wells or a distribution system to a surface reservoir or
recharge basin, and may also require improvements to a surface reservoir, recharge basin, or treatment facility.
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Lack of seasonal storage to address diurnal and seasonal demands; construction of storage
facilities may be needed for flow equalization



Brine disposal needs



Environmental flow or stream discharge requirements may limit the ability to deliver
recycled water during high demand periods



Regulatory issues such as blend requirements and water quality objectives may impact the
effectiveness of indirect potable reuse



Lack of regional GIS data to optimize recycled water deliveries



Need for multiple barriers to ensure recycled water quality and for monitoring techniques
that provide feedback in real-time to respond to plant disruptions, especially with DPR
projects



Need for additional operator training and certification

Conflicting Institutional Objectives
Institutional coordination among drinking water, wastewater, and groundwater management
agencies may be challenging, and the agencies may face barriers due to the difficulty in
aligning varying institutional objectives. The main objective of a wastewater agency is to
collect, treat, and safely dispose of wastewater based on a set of established standards. This
may conflict with the objectives of a groundwater agency that is legally tasked to protect the
quality of groundwater. At the same time, water agencies developing recycled water projects
are usually seeking a consistent, higher quality treated wastewater for a successful recycling
program – though the wastewater agency may not be treating the wastewater to such higher
quality for its normal disposal, and the groundwater agency may still be concerned about the
quality of the return flows of this recycled water to the groundwater basin.
Opportunities
Progress Towards New Regulatory Process
The State of California has made some progress in developing permit standards that provide
opportunities to expand recycled water use.
Non-potable reuse: The SWRCB developed a general permit for non-potable uses of recycled
water in June 2014 that provides an opportunity for new projects to come online sooner with
more standardized monitoring requirements. Further, revisions are being considered to attract
additional users and further streamline recycled water projects.
Indirect and direct potable reuse: The SWRCB is facing a December 2016 deadline under
SB 918 to develop regulations for surface water augmentation and to investigate and report to
the legislature the feasibility of DPR.
Metropolitan is also working with the WateReuse Association and other agencies on legislative
and regulatory issues to streamline permitting processes and to provide needed funding and
support for increased use of the recycled water.
New Funding Opportunities
On January 17, 2014, as part of the governor’s emergency drought declaration, the SWRCB,
under the Clean Water State Revolving Fund, offered up to $800 million in low-interest loans for
water recycling projects that offset or augment state water supplies and can be completed
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within three years. Projects must apply for the funding through the SWRCB by December 2,
2015. As of May 27, 2015, over 30 projects had applied requesting more than $1.6 billion in
funding.
Proposition 1 (Assembly Bill 1471, Rendon) authorized $7.545 billion in general obligation bonds
for water projects with $725 million for water recycling and desalination projects. Another
$625 million will be administered through SWRCB’s Water Recycling Funding Program for water
recycling and $100 million through DWR for desalination.
In 2014, Metropolitan increased the financial incentives under its Local Resources Program (LRP)
for agencies to develop recycled water. Metropolitan also established the On-site Retrofit Pilot
Program to provide rebates to customers that convert their irrigation and industrial system from
potable water to recycled water. In addition, Metropolitan established the Reimbursable
Services Program to provide technical and construction assistance to its member agencies
for local project development. Under this program, Metropolitan advances funds and is
reimbursed by the agency.
Improving Public Perception
The drought has heightened water awareness in the region and has provided momentum for
water conservation and reuse. The public is more willing to accept alternative supplies such as
recycled water. Public outreach and education have also helped improve the public’s
perception of recycled water. Public sharing of information, open door stakeholder meetings,
and focus groups have been very effective at distributing information and addressing public
concerns. Case studies and demonstration projects are used to educate and improve public
perception on recycled water.
Ample opportunities exist for cooperation among agencies to address the issue of conflicting
and confusing messaging by branding or the use of alternative terminologies. A regional
workgroup could explore and encourage outreach partnerships among agencies.
New Technologies, Research, and Information Sharing
New technologies, research, and information sharing greatly enhance the development of
recycled water. Programs such as Metropolitan’s Foundational Actions Funding Program focus
on technical studies and pilot projects that reduce barriers to future local production. Projects
under this program include optimizing new treatment techniques for recycled water, exploring
new monitoring methodologies, and testing innovative brine concentration technology. In
addition to the technical portions of this program, the FAF Program supports collaboration
between agencies and regional sharing of information.
Research is especially critical in advancing new water supply options, such as DPR.
WateReuse, in partnership with other agencies (including Metropolitan), is leading the
California Direct Potable Reuse Initiative8 to advance DPR as a water supply option in California
and to address regulatory, utility, and community concerns. WateReuse’s report Direct Potable
Reuse: A Path Forward9 provides an overview of DPR and identifies research needs.
Regional studies can also examine the needs of multi-jurisdictional areas and foster
communication among agencies to promote the use of recycled water. For example, sharing
regional information such as GIS data can identify areas of recycled water surpluses and
needs.


8
9

https://www.watereuse.org/foundation/research/direct potable reuse-Initiative
https://www.watereuse.org/product/direct-potable-reuse-path-forward
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In addition, a clearinghouse could be developed to collect and disseminate information on
research and technology developments and studies.
Partnerships
Drinking water, wastewater, and groundwater management agencies share some common
objectives, including access to source water, cost minimization, and protection of the
environment. Many agencies are successfully cooperating and developing recycled water
projects. These partnerships can allow sanitation districts to reduce the cost of disposing
treated wastewater in the ocean, reduce impacts to the marine environment, and provide a
source of reclaimed water to water agencies for recycling. At the same time, groundwater
basin management agencies could be the recipients of final recycled water, helping maintain
or increase groundwater levels.
Lessons Learned
There have been many success stories on recycled water development. Focusing on public
outreach and education has improved public perception. Partnerships and joint efforts among
water and wastewater agencies proved to be an effective way to remove barriers and make
progress. Numerous studies and research funded by federal, state, and local agencies are
benefitting local and regional effort.
Public Outreach is Important
Public outreach and education have helped improve the public’s perception of recycled
water. When the public is informed and takes part in the decision making process, they will
likely be more accepting of a project.
Water shortages raise awareness for alternate ways to conserve. As a result, the public is more
willing to accept alternative supplies such as recycled water, support the more expensive
projects, and tolerate rate increases. Some residential property owners are interested in using
recycled water for watering plants to help with the drought. For example, residents have
access to recycled water from “residential recycled water fill stations” in the Irvine Ranch Water
District. Developing similar programs throughout Southern California would help increase
recycled water use and conservation of potable supplies.
Additional Funding is Needed
LRP incentives and onsite retrofit program funding have increased use of recycled water in the
region by almost 200 percent. However, incentives alone may not be enough to spur project
development - capital funding is also necessary because the LRP only provides funding after a
project begins operation. As an example, even though Metropolitan recently increased its LRP
incentive rates, there are only a few applications for new projects because agencies lack
capital funding to construct the project in the first place. Although available construction
funding for recycled water projects has increased under the recently passed Proposition 1,
projects generally still require a 50 percent local match. One source of funding is typically not
enough to fund a recycled water project.
Funding is also needed for studies, pilot projects, and research. Metropolitan’s Foundational
Actions Funding Program provided funding for studies and pilot projects to help advance the
development of local supplies.
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Partnerships Can Be Successful
History shows us that partnerships among agencies help advance use of recycled water and
provide tangible benefits to each participating agency. A good example of partnerships
working well is the agreement between Orange County Water District (OCWD) and the Orange
County Sanitation District. This partnership began in the 1970s, when OCWD built the Water
Factory 21 to produce recycled water to mitigate seawater intrusion in the Orange County
Groundwater Basin. Twenty years later, the two agencies decided to jointly build the
Groundwater Replenishment System (GWRS) recycled water project. The GWRS is the largest
planned indirect potable reuse facility in the world with a current capacity of 100,000 AFY and
future expansion to 130,000 AFY.
Other examples of cooperation between agencies to further recycled water use include
partnerships between the city of Los Angeles and West Basin Municipal Water District (West
Basin Water Recycling Program), the City of Los Angeles and the City of Burbank (North
Hollywood Water Recycling Project), City of Long Beach and the Water Replenishment District
(Alamitos Barrier Water Recycling Project), and the Sanitation Districts of Los Angeles County
and Central Basin Municipal Water District (Century and Rio Hondo Water Recycling Project).
Water Industry Organizations and Regional Collaboration Help Advance Recycled Water
Recent advancements to recycled water development are due, in large part, to cooperation
and collaboration among water and sanitation districts, as well as other water industry
organizations. Historically, the WateReuse Association was one of the main advocates for
recycled water development in the state. Their activities initially focused on permitting issues,
public outreach/education, conferences for information sharing, and research related to
recycled water. As recycled water became a core resource for water and wastewater
agencies, they started to ramp up their activities to help advance recycled water and utilized
partnerships with academia along with other trade organizations such as the Association of
California Water Agencies, California Urban Water Agencies, WateReuse Association, and
California Association of Sanitation Agencies. Professional organizations such as American
Water Works Association (AWWA) are another vehicle to promote recycled water through
research, technical seminars, and operator training and certification. These organizations have
proven to be effective in promoting regional collaboration on research and leveraging
resources.
Recommendations
Explore Opportunities to Improve Permitting Process


Streamline and simplify water recycling regulations with uniform administration consistent
with operations, public health, and the environment



Support legislation and regulation that expands the types of recycled water uses consistent
with the protection of public health and help achieve the state’s recycled water goal (an
additional 1 million acre-feet by 2020)



Convene a forum to discuss projects, permitting, and treatment technologies

Improve Public Education and Awareness of Water Recycling


Pursue unified, consistent messaging



Consider expanding residential fill stations to further advance public acceptance of
recycled water
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Explore Various Investment Strategies, Such as Incentives, Ownership, and Partnerships


Promote collaboration among stakeholders and agencies to facilitate implementation of
recycled water projects in California



Promote development of new financing to increase water recycling, advance research in
science and technology, assess health effects, develop additional regional planning, and
study innovative technologies



Explore a business case for further development of recycled water partnerships or
ownership



Consider additional end user programs to replace potable water systems with recycled
water



Collaborate on pursuing grant funding

Consider Joint Technical Studies and Projects


Explore a collaborative regional effort to develop a regional GIS data set



Explore integration approaches



Investigate programs for the development of new technologies, such as comprehensive
real-time monitoring devices and techniques that improve water quality and ensure public
health, and maintain public confidence



Study opportunities to protect or improve the quality of wastewater source supplies



Explore development of a regional study to help identify opportunities for seasonal storage

Groundwater Recovery
All Southern California groundwater basins experience varying degrees of water quality
challenges as a result of urban and agricultural uses. The accumulation of high-salinity water
and degradation from volatile organics are two common constraints to the economic use of
groundwater for urban applications. In some cases, the threat of increased salt buildup can
also complicate conjunctive use of groundwater basins and imported supplies.
Use of degraded groundwater normally requires high levels of treatment. Membrane processes
used to recover the majority of severely degraded water have a high capital cost and incur a
high operational cost for power. Once treated, however, recovered groundwater may be
integrated into potable water systems. Metropolitan initiated its Groundwater Recovery
Program (GRP) in 1991 to encourage local agencies to treat and use degraded groundwater
for municipal purposes. The GRP was open to all technologies that recovered and used
degraded groundwater. It was retired in 1998 and folded into Metropolitan’s LRP.
Seawater Desalination
The constant availability of ocean water regardless of weather or climate is one of the key
benefits of seawater desalination. Thus, Metropolitan and its member agencies have been
considering seawater desalination as a potential new supply source since the 1960s. Up until
the 1990s, seawater desalination was considered too expensive compared to other resource
alternatives, especially imported water. However, advances in membrane technology, energy
recovery, and process design in the 1990s lowered desalination costs compared to other new
supply alternatives. By the early 2000s, several member agencies began pursuing local projects
to diversify their resource portfolios. In 2001, Metropolitan created an incentive program, the
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Seawater Desalination Program, to support these projects. Soon after, the Board approved
Metropolitan’s role as a regional facilitator for seawater desalination with the purpose of
assisting the member agencies with state and regional development issues. In 2014,
Metropolitan merged seawater desalination projects into the LRP to promote development of
additional local supplies in the region.
Changed Conditions
The status of locally planned projects changes from year to year. Metropolitan periodically
surveys its member agencies for planned projects to coordinate local supply projections and
plans. Recent changes in long-term strategies, regulations, and funding priorities could provide
new opportunities to develop these resources.
Recycled Water
Several recent state policies and adopted codes help recycled water development as
described below.
SWRCB adopted the State Recycled Water Policy (Policy) in February 2009 after several years of
negotiation and amended it in 2013 to include the monitoring and analytical requirements for
constituents of emerging concern (CEC). The Policy supports the SWRCB Strategic Plan to
promote sustainable local water supplies and establishes a mandate to increase the use of
recycled water in California by 1 MAF per year over 2002 levels (approximately 525,000 AF) by
2020 and by an additional 3 MAF per year by 2030. The Policy is organized into recycled water
goals, roles of agencies, salt and nutrient management plans, landscape irrigation,
groundwater recharge, anti-degradation, emerging constituents, and recycled water
incentives.
SWRCB’s General Permit for Recycled Water Use was adopted June 4, 2014, in response to the
Governor’s draught declaration and to facilitate the use of recycled water to offset potable
water demands. Coverage is available to most treated municipal wastewater for non-potable
uses, but specifically excludes groundwater replenishment. Monitoring for CECs is not required
for non-potable uses. Application of recycled water for irrigation sites is limited to agronomic
rates.
On November 18, 2009, the Building Standards Commission unanimously voted to approve
the California Dual Plumbing Code that establishes statewide standards for installing both
potable and recycled water plumbing systems in new commercial, retail, and office buildings,
theaters, auditoriums, condominiums, schools, hotels, apartments, barracks, dormitories, jails,
prisons, and reformatories. The code was adopted January 15, 2010, with an effective date of
January 1, 2011.
Assembly Bill 2071 (Levine 2014) directs SWRCB by December 31, 2016, in consultation with other
agencies, to determine if the voluntary use of disinfected treated recycled water for watering
animals would pose a significant risk to the public and animal health. The SWRCB shall approve
the use or establish uniform statewide recycling criteria to address identified risks. Use of
recycled water would be prohibited for dairy animals that are producing items for human
consumption.
Assembly Bill 2282 (Gatto 2014) directs the California Building Standards Commission to adopt in
the 2016 Intervening Code Adoption Cycle mandatory building standards for the installation of
recycled water systems for newly constructed commercial and residential buildings in areas
where there is access to a water recycling facility.
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Groundwater Recovery Brine Disposal
The management of existing regional brine lines and the development of new brine line
systems will be a critical factor in the continued growth in brackish groundwater desalination.
The brine line will also be applicable for disposing brine from advanced treatment of
wastewater for recycled water use. All processes that recover degraded groundwater also
produce concentrated waste flows for which disposal can be problematic. Most importantly,
membrane processes such as reverse osmosis – the predominant desalting technology used in
Southern California – produce significant volumes of brine that can account for about
15 percent of the treated water. In Southern California, brines generated from brackish water
desalination are typically disposed through dedicated brine lines to ocean outfalls or sanitary
sewers.
The region currently has one fully operating brine line, the Santa Ana Regional Interceptor (SARI
line). The SARI line collects brine from desalters in San Bernardino, Riverside, and Orange
Counties. A key benefit of the SARI line is that it has allowed inland water agencies to recover
impaired groundwater resources which would otherwise be unusable.
A lower portion of a second brine line, Calleguas Regional Salinity Management Pipeline, is in
operation while the upper reach is still under construction. The Calleguas Regional Salinity
Management Pipeline delivers brine from recycled water plants and groundwater desalination
facilities in Ventura County to the ocean.
A third regional line is in the planning phase in San Diego County. The Southern California
Salinity Coalition, a coalition of water and wastewater agencies, has advocated for state and
federal financial assistance to build these regional brine lines.
Seawater Desalination
In the past five years, State agencies have implemented new regulations which could
negatively impact the future development of seawater desalination. This includes the SWRCB’s
Ocean Plan amendments and Once-Through Cooling regulations, as well as the establishment
of Marine Life Protected Areas (MLPAs) in Southern California. At the same time, the impacts of
the current drought and the potential for multi-decadal dry-periods due to climate change
have increased interest in seawater desalination as a potential long-term response to water
shortages.
Ocean Plan Regulations
In May 2015, after five years of development, the SWRCB updated California’s Ocean Plan with
regulations affecting new seawater desalination projects. The regulations include stringent
requirements for intakes, outfalls, brine discharges, and marine life mitigation. Regional Water
Quality Control Boards will be responsible for implementing the regulations and will have broad
powers over project design elements. The new regulations may increase project costs and
could limit the ability to develop regional-scale projects.
Once-Through Cooling Regulations
Prior to the revised Ocean Plan regulations, the SWRCB in 2010 adopted regulations requiring
coastal power plants to phase out the use of once-through-cooling (the use of seawater to
cool generators in a single-pass system) by 2030. As once-through-cooling is phased out, many
of the environmental and operational benefits of co-locating seawater desalination projects
with power plants will be diminished. However, coastal power plants remain attractive sites for
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development due to the presence of coastal-dependent industrial zoned land, power
infrastructure, and the potential to repurpose existing infrastructure.
Marine Life Protected Areas
In 2011, the California DFW adopted a system of 50 MLPAs covering approximately 15 percent
of Southern California’s coastline11. MLPAs are defined zones along the coast where certain
commercial and recreational activities are restricted. Most construction and operational
activities associated with seawater desalination are prohibited in MLPAs with the exception of
certain types of subsurface intakes. MLPAs are located along the Channel Islands, as well as
along the mainland coast. The MLPAs network includes areas near planned seawater
desalination projects. Depending on how MLPAs enforcement regulations are interpreted,
they could be a limiting factor for some planned seawater desalination projects.
Implementation Approach
Local Resources Program
The Local Resources Program (LRP) is the primary tool for Metropolitan to incentivize local
resources development. The success of the LRP is due to its adaptability to changed
conditions. Periodically, Metropolitan and its member agencies review and update the LRP in
response to water supply conditions.
Metropolitan continues to explore ways to help increase recycled water use. In order for a site
to receive recycled water, the potable water systems must be retrofitted for recycled water
use. On-site conversion costs (borne by customers) are generally high. In July 2014,
Metropolitan established the On-site Retrofit Pilot Program to provide financial incentives to
customers for the conversion of their potable industrial and irrigation systems to recycled water.
Furthermore, in October 2014, Metropolitan made significant improvements to the LRP that
included increasing the incentive amount and providing three incentive payment structures.
Metropolitan offers three LRP incentive payment structure options to choose from: 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. In addition, onsite retrofit costs for recycled water
uses are eligible for LRP incentives. Under the enhanced program, LRP projects include other
local water resources development including seawater desalination.
To expedite
development of ready-to-proceed projects, Metropolitan would also provide reimbursable
services, such as engineering design, to member agencies.
Regional Recycling Program
On November 10, 2015, Metropolitan’s Board authorized Metropolitan to enter into an
agreement with the County Sanitation District No. 2 of Los Angeles County (Sanitation District)
to implement a demonstration-scale recycled water treatment plant and to establish the
framework of terms and conditions for development of a regional recycled water supply
program.
Under this proposed agreement, Metropolitan has the opportunity to work
collaboratively with the Sanitation District to develop a potential regional recycled water
supply program that would purify and reuse water for the recharge of groundwater basins.
Metropolitan and the Sanitation District would jointly develop this program to purify secondary
effluent from the Sanitation District’s Joint Water Pollution Control Plant (JWPCP) using
advanced treatment technologies to produce water that is near-distilled in quality and that


11

http://www.wildlife.ca.gov/Conservation/Marine/MPAs/Network/Southern-California
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would be equal to or better than the quality of water currently used to replenish groundwater
basins in the Southern California region. The secondary effluent from the JWPCP is currently
discharged to the Pacific Ocean. The purified water would be delivered to Metropolitan’s
member agencies to meet their groundwater recharge and storage requirements. A
collaboration between the two districts could advance the reuse of water at a scale, timing,
and strategic location to serve the direct needs of multiple member agencies for recharge of
groundwater basins in Southern California, and to augment regional supplies for Metropolitan’s
service area.
The demonstration project would serve as a proof of concept and would provide critical
information needed for implementation of a potential regional recycled water supply program.
The demonstration project would consist of three components: (1) a one million gallon per day
(MGD) demonstration-scale treatment plant, which would verify source water quality criteria
and confirm the advanced treatment process needed to purify water for groundwater
recharge; (2) feasibility studies of the delivery system to determine the distribution facilities,
routing, capacity, phasing, and timing needed to recharge various groundwater basins within
Metropolitan’s service area, and (3) a financing plan to assess the economic viability of a fullscale regional program. The proposed agreement also establishes the framework for the
development of a full-scale regional recycled water supply program that would enable a
potential reuse of up to 150 MGD of treated effluent from the Sanitation District’s JWPCP.
Seawater Desalination Program
Metropolitan’s Seawater Desalination Program (SDP) was created in 2001 through a
competitive Request for Proposals (RFP) to encourage the development of potential projects
by local agencies. Like the LRP, it offers sliding-scale incentives to member and local agencies,
providing up to $250 per AF for produced supplies. In response to the RFP in 2001, Metropolitan
entered into SDP agreements with three member agencies. The Carlsbad Project was originally
part of the SDP program, but has proceeded without an SDP agreement or incentives. A fifth
potential project in the initial RFP was not pursued.12 In 2014, Metropolitan expanded regional
funding opportunities for seawater desalination by merging it into the LRP incentive program
described above. Table 3-10 provides a summary of the status of the SDP projects. Local
agencies are also considering a number of projects independent of the SDP with the potential
to produce up to 360 TAF per year if developed. Table 3-11 provides a summary of these local
agency projects.
Metropolitan also provides regional facilitation for seawater desalination by providing technical
assistance, supporting member agency projects during permit hearings and other proceedings,
coordinating responses to proposed legislation and regulations, and working with the member
agencies to resolve related issues. To further these goals, Metropolitan help found and now
participates in CalDesal, a consortium of water utility and private companies promoting
desalination as an element of California’s future supply portfolio.
Achievements to Date
Metropolitan has continued to develop and refine its programs to encourage the involvement
of its member agencies in water recycling, groundwater recovery, and desalination.
Developing and managing these programs requires considerable coordination and
refinement. Changing conditions over the last five years have reduced the costs of these
options and allow Metropolitan to rely on these sources for future water supply.


12

The LADWP opted to not pursue its potential seawater desalination project in the mid-2000s.
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Metropolitan is committed to providing financial assistance to the development of water
recycling projects throughout its service area. Since 1982, Metropolitan has executed LRP
contracts for 75 recycled water projects, 59 of which produced about 184 TAF in 2015. Local
projects not receiving funding from Metropolitan provide an additional 272 TAF of recycled
water to the region.
Since 1991, Metropolitan has executed GRP and LRP contracts for 24 recovered groundwater
projects, 22 of which produced about 57 TAF in 2015. In addition to the projects under
Metropolitan’s programs, about 50 TAF of degraded groundwater is recovered by agencies in
Metropolitan’s service area without Metropolitan’s financial assistance.
Table 3-12 provides a summary of recycled water use and groundwater recovery in 2015. To
date, Metropolitan has invested $372 million in recycling programs and $132 million for
groundwater recovery. Table 3-13 provides a summary of the groundwater and recycled
water production and incentive payments under Metropolitan’s programs to date.
Member agency seawater desalination projects under Metropolitan’s SDP are still in the
planning stages, though significant pilot testing and related studies have been completed by
the local agencies in support of the projects. The 56 TAF Carlsbad project was completed and
is now operational without Metropolitan’s financial assistance.
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Table 3-10
Seawater Desalination Program Project Status
Member Agency
Service Area

Project
Long Beach Seawater
Desalination Project
Doheny Desalination
Project
Carlsbad Seawater
Desalination Project
West Basin Seawater
Desalination Project

Capacity Range
AF per Year

Total: Seawater Desalination Projects

SDP
Agreement

10,000

Long-term
intake
testing

Yes

5,000 – 16,000

Pre-EIR
Studies

Yes

56,000

Operational

No

20,000 – 60,000

Pre-EIR
Studies

Yes

Long Beach Water
Department
Municipal Water District
of Orange County/
South Coast Water
District
San Diego County Water
Authority
West Basin Municipal
Water District

Status

91,000 – 142,000

Table 3-11
Other Potential Seawater Desalination Projects in Metropolitan's Service Area
Project
Huntington Beach Seawater
Desalination Project
Camp Pendleton Seawater
Desalination Project
Ventura County
Rosarito Beach
Total: Other Potential Projects
1

Member Agency
Service Area
Municipal Water District of
Orange County / Orange
County Water District
San Diego County Water
Authority
Calleguas Municipal Water
District
San Diego County Water
Authority, Otay Water District

AF per Year

Status

56,000

Permitting

56,000 to 168,000

Planning

20,000 to 80,000

Feasibility Study

56,000 to 112,0001

Feasibility study

160,000 – 360,000

Metropolitan’s service area would receive a share of the total supply produced by the project.
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Table 3-12
2015 Recycled Water Use and Groundwater Recovery
(TAF)

Type of Project
Recycled Water1
Groundwater Recovery
Total
1

With
Metropolitan
Funding

Without
Metropolitan
Funding

Total

184

2301

414

60

55

115

244

285

529

Including 60 TAF of Santa Ana River baseflow.

Table 3-13
Local Resources Program
Recovered
Groundwater
Projects
In Operation
Ultimate Yield (TAF)
Deliveries (TAF)
FY 2014-2015
Since Inception
Payments ($ millions)
FY 2014-2015
Since Inception

5HF\cled :DWHU

Total

24

75

99

112

310

422

60

184

244

791

2,237

3,028

$8

$30

$38

$132

$372

$504
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3.6

Surface Storage and Groundwater Management Programs: Within the Region

Since the 1950s, local water management in Metropolitan's service area has included the
surface water storage and conjunctive use of groundwater. Conjunctive use of water refers to
the use and storage of imported surface water supplies in groundwater basins and reservoirs
during periods of abundance. This stored water is available for use during periods of low
surface water supplies as a way of augmenting seasonal and multiyear shortages.
Background
Metropolitan established general long-term storage guidelines in its WSDM Plan. The WSDM
Plan provides for flexibility during dry years, allowing Metropolitan to use storage for managing
water quality, hydrology, SWP, and CRA issues. Dry-year surface storage yields have been
characterized in several ways, including delivery capabilities over two- and three-year dry
periods. The approach used in Metropolitan’s resource planning assumes that dry-year surface
storage can be used as needed and as available within the WSDM planning framework. In
addition to surface reservoirs in the region, storage capacity in the region’s groundwater basins
allows for conjunctive use programs. In 2000, the Association of Ground Water Agencies
(AGWA) published Groundwater and Surface Water in Southern California: A Guide to
Conjunctive Use that estimated the potential for dry-year or long-term conjunctive use in
Metropolitan’s service area at approximately 4.0 MAF. In 2007, Metropolitan published the
Groundwater Assessment Study that estimated 3.2 MAF of space in groundwater basins
available for storage within Metropolitan’s service area. Metropolitan’s 1996 IRP calls for the
development of conjunctive use programs with member agencies and groundwater basin
managers to store surplus imported supplies in wet years to provide dry-year supplies.
To prepare for supply disruptions, Metropolitan and its member agencies have adopted goals
for water storage within the region. Metropolitan has identified in-region storage that should be
set aside for use in emergencies, such as a disruption to imported supplies due to a major
seismic event at the San Andreas Fault.
Implementation Approach
Surface Storage
Since the beginning of the Metropolitan’s planning process, two significant changes have
occurred to regional surface storage. These two changes are the construction of DVL and
Metropolitan receiving operational control of 218,940 AF in Castaic Lake and Lake Perris.
Diamond Valley Lake
Construction of Southern California’s newest and largest reservoir nearly doubled the area’s
surface water storage capacity. Transport of imported water to the lake began in November
1999, and the lake reached capacity in early 2003. DVL holds up to 810 TAF, some of which is
for dry-year or seasonal storage, and the remainder for emergency storage.
SWP Terminal Reservoirs
Under the 1994 Monterey Agreement and Amendment, Metropolitan received operational
control of 218,940 AF in the reservoirs at the southern terminals of the California Aqueduct.
Control of this storage capacity in Castaic Lake and Lake Perris gives Metropolitan greater
flexibility in handling supply shortages. In 2005, seismic concerns arose regarding Perris Dam. In
response, DWR reduced the storage amount at Lake Perris by half until those concerns can be
studied and addressed; however, Metropolitan’s operational storage remained the same.
Since then, Metropolitan has continued to withdraw and replace water from the reservoir
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operating from the lower level. In November 2011, DWR issued a Final EIR for the repair of the
dam at Lake Perris. Construction work began on August 2014 and is anticipated to continue
through 2017.
Groundwater Storage
Many local groundwater storage programs have been implemented over the years to
maximize the use of local water supplies. These programs have included the diversion of water
flows into percolation ponds for recharging groundwater basins and the recovery of degraded
groundwater.


For many years, flood control agencies within Metropolitan's service area have captured
and spread stormwater for groundwater replenishment. Local runoff and reclaimed water
have been conserved via spreading grounds, injection wells, reservoirs, and unlined river
channels. In addition, flood control agencies have operated seawater barrier projects in
Los Angeles and Orange Counties to prevent seawater intrusion into the coastal
groundwater basins.



Water quality problems have raised serious concerns about the ability to sustain average
annual production levels in some groundwater basins. The federal Superfund program,
although slow to implement clean-up projects, has helped maintain or increase the usable
groundwater. These increased levels have been augmented by groundwater water
recovery projects discussed in Section 3.5.

Conjunctive use of the aquifers offers an even more important source of dry year supplies.
Unused capacity in Southern California groundwater basins can be used to optimize imported
water supplies, and the development of groundwater storage projects allows effective
management and regulation of the region’s major imported supplies from the Colorado River
and SWP. Over the years, Metropolitan has implemented conjunctive water use through
various programs. Typically, this storage takes place in one of two ways:


Direct deliveries to storage – Metropolitan delivers recharge water directly to water storage
facilities, including spreading sites and injection wells.



In-lieu deliveries to storage – Metropolitan delivers additional water directly to a member
agency’s distribution system. The member agency then uses this water rather than
pumping the groundwater it otherwise would have taken out of storage. The deferred local
production results in water being left in local storage (surface or groundwater) for future
use.

Metropolitan has developed a number of local programs to work with its member agencies to
increase storage in groundwater basins. Metropolitan has encouraged storage through its
cyclic and conjunctive use storage programs. These programs allow Metropolitan to deliver
water into a groundwater basin in advance of agency demands. Cyclic storage agreements
allow pre-delivery of imported water for recharge into groundwater basins in excess of an
agency’s planned and budgeted deliveries making best use of available capacity in
conveyance pipelines, use of storm channels for delivery to spreading basins, and spreading
basins. This water is then purchased at a later time when the agency has a need for
groundwater replenishment deliveries. Conjunctive use agreements provide for storage of
imported water that can be called for use by Metropolitan during dry, drought, or emergency
conditions. During a dry period, Metropolitan has the option to call water stored in the
groundwater basins pursuant to its contractual conjunctive use agreements. At the time of the
call, the member agency pays Metropolitan the prevailing rate for that water. Metropolitan
has drawn on dry-year supply from cyclic storage accounts and nine contractual conjunctive
use storage programs to address shortages from the SWP and the CRA.
SURFACE STORAGE AND GROUNDWATER MANAGEMENT PROGRAMS: WITHIN THE REGION
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Achievements to Date
In 2000, Metropolitan entered an agreement with DWR to administer $45 million of Proposition
13 state bond funds for Metropolitan’s Southern California Water Supply Reliability Projects
Program. Metropolitan paired the $45 million of state funds with $35 million of Metropolitan
capital funds to develop nine groundwater storage programs in partnership with member and
retail agencies and groundwater basin managers. These nine contractual storage programs
provide for storage of up to 212 TAF and dry-year yield of up to 70 TAF. These programs are
summarized in Table 3-14.
In 2007, Metropolitan prepared the Groundwater Assessment Study Report in collaboration with
its member agencies and with groundwater basin managers. The report finds that while there is
substantial storage space in service area groundwater basins that could be used for
conjunctive use, there are significant challenges that must be overcome in order to implement
additional storage programs. Use of additional storage opportunity requires:


Capture, delivery, and recharge of additional local and imported surface supplies;



Improved capability to store available surplus surface supplies with adequate conveyance
and recharge capacity; and



Resolution of constraints including: remediation of contamination, institutional and legal
issues, funding for significant investment in capital infrastructure, and incongruity between
aquifer capability with overlying demand for water supplies.

To follow up on the findings of the Groundwater Assessment Study Report, Metropolitan
initiated a series of seven groundwater workshops beginning in July 2008 among Metropolitan,
member agencies, groundwater basin managers, and stakeholders to discuss challenges
for increasing conjunctive use and to develop recommendations for addressing the
challenges. The workgroup’s recommendations were submitted as a Board Report to
Metropolitan’s Board of Directors and provided as input to Metropolitan’s current planning
process. The recommendations are as follows:
1. Enhance groundwater recharge with increased stormwater, recycled water, and imported
water recharge.
2. Streamline requirements, remove policy constraints, clarify procedures,
coordination and sharing of information to accomplish recharge goals.

increase

3. Develop flexible regional policies and programs that can be tailored to meet specific local
needs of each groundwater basin.
4. Increase integration of local groundwater and regional water supplies with a proposal for a
comprehensive modeling study to initiate review of innovative opportunities.
5. Use appropriate price signals to encourage conjunctive use and investments for storage.
6. Increase coordination among Metropolitan, member agencies, basin managers,
groundwater producers, and stakeholders inclusive of collaboration for legislative,
regulatory, and educational efforts in support of specific initiatives and funding needed for
sound groundwater management.
As part of Metropolitan’s 2015 IRP Update, two workshops focusing on sustainable local
groundwater were held with member agencies and groundwater basin managers. Since 2013,
Metropolitan has also been working with the SCWC Stormwater Task Force to evaluate the
feasibility of further supporting groundwater production with increases in stormwater capture
for groundwater recharge. In 2015, the SCWC’s 4th Annual Stormwater Workshop was held to
invite input to Metropolitan’s IRP process.
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Table 3-14
Contractual Conjunctive Groundwater Projects

Project and Project Proponents

Storage
Capacity
(TAF)

Dry-Year
Yield
(TAF/Year)

Storage
Account
Balance
as of
12/31/2015
(TAF)

LOS ANGELES COUNTY
Long Beach Conjunctive Use Project
Long Beach
Foothill Area GW Storage Project
Foothill MWD
Long Beach CUP: Expansion in Lakewood
Long Beach
City of Compton Conjunctive Use Program
City of Compton
Upper Claremont Heights Conjunctive Use
Three Valleys MWD

13.0

4.3

0

9.0

3.0

0

3.6

1.2

0

2.3

0.8

0

3.0

1.0

0.3

66.0

22.0

5.7

100.0

33.0

0

3.0

1.0

0.7

12.0

4.0

0.1

211.9

70.3

6.8

ORANGE COUNTY
Orange County GW Conjunctive Use
Program
OCWD, MWDOC
SAN BERNARDINO COUNTY
Chino Basin Programs
IEUA, TVMWD, Chino Basin Watermaster
Live Oak Basin Conjunctive Use Project
Three Valleys MWD
RIVERSIDE COUNTY
Elsinore Groundwater Storage Program
Western MWD, Elsinore Valley MWD
Total

SURFACE STORAGE AND GROUNDWATER MANAGEMENT PROGRAMS: WITHIN THE REGION

3-67

3.7

Water Use Reduction

In November 2009, Governor Arnold Schwarzenegger signed the Water Conservation Act of
2009 (SB X7-7) into law as part of the historic comprehensive water package designed to
address the State’s growing water challenges. The Act represented the culmination of efforts
by water industry leaders (including Metropolitan), the environmental community, and the
Legislature to enact legislation that would answer the governor’s call for the state to reduce
per capita water use 20 percent by the year 2020 (referred to as “20x2020”) as part of a larger
effort to ensure reliable water supplies for future generations and restore the Bay-Delta.
The 20x2020 legislation requires urban retail water suppliers to develop urban water use targets
to help meet the 20 percent reduction in water use by 2020, with interim targets for 2015. The
legislation provides flexibility in how targets are established and achieved. Per capita
reductions can be accomplished through any combination of increased water conservation,
improved water use efficiency, and increased use of recycled water to offset potable
demand. Potable demand offsets can occur through direct reuse of recycled water, such as
for irrigation, or indirect potable reuse through groundwater recharge and reservoir
augmentation. Retail water suppliers receive partial credit for past efforts in conservation and
recycled water; therefore, not all agencies need to reduce demand by 20 percent in order to
comply with the law.
Achievement as of 2015
As a wholesale water agency, Metropolitan is not required to establish or report an urban water
use reduction target. However, Metropolitan’s CCP and LRP are designed to assist member
agencies and retail water suppliers in the service area to comply with SB X7-7. These programs
are described in Sections 3.4 and 3.5. Therefore, Metropolitan monitors the progress of its
service area.
Based on an analysis of population, demand, and the methodologies for setting targets
described in the legislation, Metropolitan’s baseline is 181 GPCD, and the 2020 reduction target
is 145 GPCD, as illustrated in Figure 3-4. From 2011-2014, there was a slight increase in per
capita water use explained in part by continued economic recovery and drier weather as
compared to previous years. With mandatory restrictions from the state and water supply
allocation from Metropolitan, the 2015 GPCD is 131, a 28 percent reduction from the baseline.
Over the next five years, Metropolitan will periodically assess water supply conditions and trends
in per capita demand within its service area and evaluate potential programs to ensure
attainment of the goal. Metropolitan also continues to provide support for retail agency efforts
through technical assistance, legislation, code and standards updates, and potential financial
incentives where needed for market transformation to increase water use efficiency.
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Figure 3-4 Potable Per Capita Water Use: 20% Reduction by 2020
Metropolitan’s Service Area (Calendar Year)
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3.8

Energy Management Initiative

To further Metropolitan’s mission to provide its service area with adequate and reliable
supplies of high-quality water to meet present and future needs in an environmentally
and economically responsible way, Metropolitan has adopted an energy management
initiative. The energy management policies guide the agency in energy-efficient design and
operation of its facilities, cost-effective power acquisition strategies, and the implementation
of cost-effective renewable energy technologies. To highlight a few recent accomplishments,
Metropolitan completed the Energy Management & Reliability Study in December 2009 to
identify the issues and potential future actions for Metropolitan to consider in achieving energy
reliability and cost control. Metropolitan is a registered member in The Climate Registry and has
prepared annual greenhouse gas emissions inventories since 2005, and also reports emissions
data to the California Air Resources Board under mandatory reporting regulations.
In May 2009, Metropolitan completed a 10-acre field of solar panels at the Robert A. Skinner
Water Treatment Plant in the Temecula Valley of southwestern Riverside County. The
1 megawatt solar installation is designed to generate approximately 2.4 million kilowatt-hours
(kWh) of clean, renewable energy a year, equal to the power used by about 250 homes
annually. Metropolitan received more than $5 million in rebates during the first five years of the
facility’s operation.
In August 2010, Metropolitan’s Board adopted Energy Management Policies, to provide
staff with the necessary guidance to move forward with cost-effective and environmentally
responsible programs, projects, and initiatives.
Identified projects are considered by
Metropolitan’s Board of Directors for authorization on a case-by-case basis. These policies
recognize the upward pressure on costs caused by the reduction of Metropolitan’s Hoover
power allocation in 2017, by evolving power markets, by increased direct and indirect
regulatory pressure to reduce greenhouse gas (GHG) emissions, and by the risk of reduced
Colorado River hydropower supplies with climate change. The specific policies are as follows:


Water/Energy Nexus: Identify collaborative programs and initiatives between the water
and energy industries, constructing sustainable partnerships to reduce costs and provide
enhanced reliability.



Regulatory: Track federal and state greenhouse gas regulations and develop strategies to
hedge against price and regulatory risks towards Metropolitan.



Legislation: Pursue legislation to protect or enhance reliability of energy supply and
mitigate energy cost risk.



Contracts: Maintain maximum flexibility on existing and future contracts with Hoover and
other energy contracts to hedge against cost and regulatory risks.



Projects/Partnerships: Pursue cost-effective renewable energy projects and partnerships to
hedge against energy price increases and regulatory risks, while reducing Metropolitan’s
carbon footprint.



Revenue Stream: Pursue revenue stream renewable energy facilities on operational lands
to assist in cost containment.



Economic & Environmental Stewardship: Based on projected economic and regulatory
conditions, develop cost-effective programs, projects, and initiatives to control operational
costs.



Energy Management Updates: Continue to consider/implement actions or projects
consistent with Energy Management Policies and report progress to the Board.
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On December 20, 2011, the President signed the Hoover Power Allocation Act. The Act
stipulated that Metropolitan and the other Hoover power contractors would receive 95 percent
of their current Hoover allocation when the new contract becomes effective in 2017. The new
contract will have a term of 50 years, from 2017 to 2067.
Metropolitan also started construction work in 2015 for a 3-megawatt solar installation at
the Weymouth plant. This planned solar installation would meet up to 20 percent of the
Weymouth plant’s expected daily power consumption. A 1-megawatt solar project planned
for Metropolitan’s Jensen facility is now in design.
Moving forward with these energy management initiatives will enhance Metropolitan’s ability
to provide long-term power reliability, to protect against energy market price volatility, and to
hedge against overall cost risks for operation of Metropolitan’s distribution system and the CRA.

ENERGY MANAGEMENT INITIATIVE
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Water Quality

4

Metropolitan’s planning efforts have recognized the importance of the quality of its water
supplies. To the extent possible, Metropolitan responds to water quality concerns by protecting
the quality of the source water and developing water management programs that maintain
and enhance water quality. Contaminants that cannot be sufficiently controlled through
protection of source waters must be handled through changed water treatment protocols or
blending. These practices can increase costs and/or reduce operating flexibility. This section
discusses source water quality and issues of concern affecting water management strategies
and water supply reliability.
Background
Metropolitan’s planning efforts for groundwater storage, recycled water, and other water
management strategies require meeting specific water quality targets for imported water.
Metropolitan has two major sources of water: the Colorado River and the State Water Project
(SWP). Groundwater inflows are also received into the SWP through groundwater banking
programs in the Central Valley. Each source has specific quality issues, which are summarized
in this section. To date, Metropolitan has not identified any water quality risks that cannot be
mitigated. As described in this section, the only potential effect of water quality on the level of
water supplies based on current knowledge might be increases in the salinity of water
resources. Under California’s current drought conditions, decreased flows have altered Delta
flow patterns and, while the effects of the drought have not been fully studied, there have
been some observable changes in water quality such as increased salinity due to increased
seawater intrusion. However, even under drought conditions, SWP salinity is significantly lower
than Colorado River water salinity, and Metropolitan relies on blending imported water sources
to mitigate for the higher salinity Colorado River water. During recent periods of drought,
Metropolitan’s SWP allocation has been reduced, including to a historical low of zero percent in
January 2014, which affected blending operations. Metropolitan increased its reliance on
Colorado River water in 2014 and 2015, and subsequently, salinity in treatment plant deliveries
increased overall from the higher Colorado River salinity levels. Metropolitan anticipates no
significant reductions in water supply availability from imported sources due to water quality
concerns, such as salinity, over the next five years.
Colorado River
High salinity levels remain a significant issue associated with Colorado River supplies. In
addition, Metropolitan has been engaged in efforts to protect its Colorado River supplies from
threats of uranium, perchlorate, and chromium-6, which are discussed later in this section.
Metropolitan has also been active in efforts to protect these supplies from potential increases in
nutrient loading due to agriculture and urbanization, as well as tracking the occurrence
of constituents of emerging concern, such as N-nitrosodimethylamine (NDMA) and
pharmaceuticals and personal care products (PPCPs). Metropolitan fully expects its source
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water protection efforts to be successful, so the only foreseeable water quality constraint to the
use of Colorado River water will be the need to blend (mix) it with SWP supplies to meet
Metropolitan’s Board-adopted salinity standards.
State Water Project
The key water quality issues for the SWP are disinfection byproduct precursors, in particular, total
organic carbon and bromide. Metropolitan is working to protect the water quality of this
source, but it has needed to upgrade its water treatment plants to deal adequately with
disinfection byproducts. Disinfection byproducts result from total organic carbon and bromide
in the source water reacting with disinfectants at the water treatment plant, and they may
place some near-term restrictions on Metropolitan’s ability to use SWP water. Metropolitan is
overcoming these treatment restrictions through the use of ozone disinfection at its treatment
plants. Ozone facilities have been completed at four of Metropolitan’s treatment plants, and
construction is underway for ozone facilities at the Weymouth water treatment plant. Arsenic is
also of concern in some groundwater storage programs. Groundwater inflows into the
California Aqueduct are managed to comply with regulations and protect downstream water
quality while meeting supply targets. Additionally, nutrient levels are significantly higher in the
SWP system than within the Colorado River, leading to the potential for algal related concerns
that can affect water management strategies. Metropolitan is engaged in efforts to protect
the quality of SWP water from potential increases in nutrient loading from wastewater treatment
plants.
Local Agency Supplies and Groundwater Storage
Drinking water standards for contaminants, such as arsenic, chromium-6, and other emerging
constituents, may add costs to the use of groundwater storage and may affect the availability
of local agency groundwater sources. These contaminants are not expected to affect the
availability of Metropolitan supplies, but they may affect the availability of local agency
supplies. This could affect the level of demands on Metropolitan supplies if local agencies
abandon supplies in lieu of treatment options. Metropolitan has not analyzed the effect that
many of these water quality issues could have on local agency supply availability.
In summary, the major regional water quality concerns include the following:


Salinity



Perchlorate



Total organic carbon and bromide (disinfection byproduct precursors)



Nutrients (as they relate to algal productivity)



Arsenic



Uranium



Chromium-6



Constituents of Emerging Concern (e.g., NDMA and PPCPs)

Metropolitan has taken several actions and adopted programs to address these contaminants
and to ensure a safe and reliable water supply. These actions, organized by contaminant, are
discussed below, along with other water quality programs that Metropolitan has been
engaged in to protect its water supplies.
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Issues of Potential Concern
Salinity
The State Water Resources Control Board’s Division of Drinking Water (DDW), formerly the
California Department of Public Health, established a secondary drinking water standard for
salinity, commonly expressed as total dissolved solids (TDS), with a recommended maximum
contaminant level (MCL) of 500 milligrams per liter (mg/L) and upper limit MCL of 1,000 mg/L.
Imported water from the Colorado River has high salinity levels, so it must be blended (mixed)
with lower-salinity water from the SWP to meet salinity management goals. Higher salinity levels
in Colorado River water would increase the proportion of SWP supplies required to meet
Metropolitan’s Board-adopted imported water salinity objectives. High levels of salinity can
impact various water uses such as limiting groundwater and recycled water uses, reducing the
lifespan of household appliances, and reducing crop yields. These salinity impacts affect
various sectors including residential, agricultural, commercial, industrial, utility, groundwater,
and recycled water. Metropolitan adopted an imported water salinity goal because higher
salinity could increase costs and reduce operating flexibility. For example,
1. If diminished water quality causes a need for membrane treatment to remove TDS, the
process typically results in losses of up to 15 percent of the water processed. These losses
would result in both an increased requirement for additional water supplies and
environmental constraints related to brine disposal. In addition, the process is costly.
However, only a portion of the imported water would need to be processed, so the possible
loss in supplies is small.
2. High TDS in water supplies leads to high TDS in wastewater, which lowers the usefulness and
increases the cost of recycled water.
3. Water quality degradation of imported water supply could limit the use of local
groundwater basins for storage because of standards controlling the quality of water
recharged to the basins.
In addition to the link between water supply and water quality, Metropolitan has identified
economic benefits from reducing the TDS concentrations of water supplies. Estimates show
that a reduction in salinity concentrations of 100 mg/L in both the Colorado River and SWP
supplies will yield economic benefits of $95 million per year (1999 dollars) within Metropolitan’s
service area.12 This economic benefit provides an additional incentive to reduce salinity
concentrations within the region’s water supplies.
The Salinity Management Policy
Considering all of these factors, Metropolitan’s Board approved a Salinity Management Policy
on April 13, 1999. The policy set a goal of achieving salinity concentrations in delivered water
of less than 500 mg/L TDS when practical, understanding that hydrologic conditions will make
this infeasible at times. It also identified the need for both local and imported water sources to
be managed comprehensively to maintain the ability to use recycled water and groundwater.
To achieve these targets, lower TDS SWP water supplies are blended with Colorado River
supplies. Using this approach, the salinity target could be met an estimated seven out of ten
years. In the other three years, hydrologic conditions would result in a reduced volume of SWP
suppliesand increased salinity. Since 1999, Metropolitan has met the salinity objective, but due
to drought conditions, the target goal was exceeded between 2008 and 2011 and again
12

Metropolitan Water District of Southern California and U.S. Bureau of Reclamation, Salinity Management Study: Final
Report (June 1999)
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between 2013 and 2015. Metropolitan has alerted its local agencies that high salinity levels are
inevitable under these drought conditions despite its best efforts. Metropolitan has also urged
its member agencies to structure the operation of their local projects and groundwater supplies
so they are prepared to mitigate the effect of higher salinity levels in imported waters. In
addition, Metropolitan seeks to obtain better quality water in the spring/summer months (April
through September) to maximize the use of recycled water in agriculture.
The adoption of the Salinity Management Policy resulted from the completion of a Salinity
Management Study in 1999. Metropolitan worked collaboratively with multiple stakeholders to
complete the salinity study which assessed regional salinity problems and developed
management strategies. Metropolitan is currently working with the USBR and Southern
California Salinity Coalition to update the study. The current study objectives include updating
the economic impact model to complete a revised salinity economic damage assessment of
Metropolitan’s service area; developing regional salinity indicators to increase awareness and
facilitate salinity management in groundwater basins; and assessing Metropolitan’s long-term
capability of delivering low-salinity water supplies and determining whether new salinity
operational goals should be established.
Within Metropolitan’s service area, local water sources account for approximately half of the
salt loading, and imported water accounts for the remainder. All of these sources must be
managed appropriately to sustain water quality and supply reliability goals. The following
sections discuss the salinity issues relevant to each of Metropolitan’s major supply sources and
other resources.
Colorado River
Water imported via the CRA has the highest level of salinity of all of Metropolitan’s sources of
supply, averaging around 630 mg/L since 1976. Concern over salinity levels in the Colorado
River has existed for many years.
To deal with the concern, the International Boundary and Water Commission approved Minute
No. 242, Permanent and Definitive Solution to the International Problem of the Salinity of the
Colorado River, in 1973, and the President approved the Colorado River Basin Salinity Control
Act in 1974. High TDS in the Colorado River as it entered Mexico and the concerns of the seven
Basin states regarding the quality of Colorado River water in the United States drove these initial
actions. To foster interstate cooperation on this issue, the seven basin states formed the
Colorado River Basin Salinity Control Forum (Forum).
The salts in the Colorado River system are indigenous and pervasive, mostly resulting from saline
sediments in the Basin that were deposited in prehistoric marine environments. They are easily
eroded, dissolved, and transported into the river system. The Colorado River Basin Salinity
Control Program is designed to prevent a portion of this abundant salt supply from moving into
the river system. The program targets the interception and control of non-point sources, such
as surface runoff, as well as wastewater and saline hot springs. Examples of salinity control
measures include improved irrigation practices, rangeland management, and the operation of
a deep well brine injection project.
The Forum proposed, the states adopted, and the USEPA approved water quality standards in
1975, including numeric criteria and a plan for controlling salinity increases. The standards
require that the plan ensure that the flow-weighted average annual salinity remain at or below
the 1972 levels, while the Basin states continue to develop their 1922 Colorado River Compactapportioned water supply. The Forum selected three stations on the main stream of the lower
Colorado River as appropriate points to measure the river’s salinity. These stations and numeric
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criteria are: (1) below Hoover Dam, 723 mg/L; (2) below Parker Dam, 747 mg/L; and (3) at
Imperial Dam, 879 mg/L.
Per the Forum, concentrations of salts in the Colorado River cause approximately $382 million in
quantified damages (2014 dollars) in the lower Basin each year.13 The salinity control program
has proven to be very successful and cost-effective. Salinity control projects remove over a
million tons of salts from Colorado River water, resulting in reduced salinity concentrations of
over 100 mg/L as a long-term average.
During the high water flows of 1983-1986, salinity levels in the CRA dropped to a historic low of
525 mg/L. However, during the 1987-1992 drought, higher salinity levels of 600 to 650 mg/L
returned. TDS in Lake Havasu was measured at 626 mg/L in June 2015 and is projected to
continue increasing as water development occurs throughout the Colorado River basin,
particularly as the Upper Colorado River Basin States continue to develop their apportioned
water reducing dilution in the Colorado River. Also, under drought conditions, Lake Powell has
received higher salinity water, and as the system normalizes, salinity is expected to increase in
the lower Colorado River as water from Lake Powell is released downstream.
State Water Project
Water supplies from the SWP have significantly lower TDS concentrations than the Colorado
River, averaging approximately 250 mg/L in water supplied through the East Branch and
325 mg/L on the West Branch over the long-term, with short term variability as a result of
hydrologic conditions.14 Because of this lower salinity, Metropolitan blends SWP water with high
salinity CRA water to reduce the salinity concentrations of delivered water. However, both the
supply and the TDS concentrations of SWP water can vary significantly in response to hydrologic
conditions in the Sacramento-San Joaquin watersheds.
As indicated above, the TDS concentrations of SWP water can vary widely over short periods of
time. These variations reflect seasonal and tidal flow patterns, and they pose an additional
problem for use of blending as a management tool to lower the higher TDS from the Colorado
River supply. For example, during the 1977 drought, the salinity of SWP water reaching
Metropolitan increased to 430 mg/L, and supplies became limited. During this same event,
salinity at the SWP’s Banks pumping plant exceeded 700 mg/L.
Under future similar
circumstances, Metropolitan’s 500 mg/L TDS objective could only be achieved by reducing
imported water from the CRA. Thus, it may not always be possible to maintain both the salinity
objective and water supply reliability unless salinity concentrations of source supplies can be
reduced.
A federal court ruling and a resulting biological opinion issued through consultation with
U.S. Fish and Wildlife Service addressing the effects of the water supply pumping operations on
sensitive fish species in the Delta has limited SWP exports at specified times of the year since
December 2007. These restrictions have increased reliance on higher salinity Colorado River
water, impacting the ability at times to meet Metropolitan’s goal of 500 mg/L TDS at its blend
plants. Drought conditions leading to lower SWP water supply allocations in recent years also
affect Metropolitan’s ability to meet its salinity goal. The target goal was exceeded between
2008 and 2011 when water supply allocations were reduced to 35-50 percent. Similarly, the
target goal has been exceeded between 2013 and 2015 under current drought conditions with

Colorado River Basin Salinity Control Program–Briefing Document (May 1, 2015)
The higher salinity in the West Branch deliveries is due to salt loadings from local streams, operational conditions, and
evaporation at Pyramid and Castaic Lakes.

13

14
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restricted annual water supply allocations reduced to 5-35 percent and briefly reduced to a
historical zero percent allocation in January 2014.
TDS objectives in Article 19 of the SWP Water Service Contract specify a ten-year average of
220 mg/L and a maximum monthly average of 440 mg/L. These objectives have not been met,
and Metropolitan is working with DWR and other agencies on programs aimed at reducing
salinity in Delta supplies. These programs aim to reduce salinity on the San Joaquin River
through modifying agricultural drainage and developing comprehensive basin plans. In
addition, operable gates and channel barriers have been placed in strategic locations in the
Delta to impede transport of seawater derived salt. For the first time since 1977, in response to
California’s drought emergency, DWR installed a temporary rock barrier across False River in
May 2015 to help limit salt intrusion from the San Francisco Bay into the central Delta. DWR is
also leading the development of the California WaterFix, which involves water delivery
upgrades that could reduce SWP salinity levels by diverting a greater percentage of lower
salinity Sacramento River flows to the South Delta export pumps.
Recycled Water
Wastewater flows always experience significantly higher salinity concentrations than the
potable water supply. Typically, each cycle of urban water use adds 250 to 400 mg/L of TDS to
the wastewater. Salinity increases tend to be higher where specific commercial or industrial
processes add brines to the discharge stream or where brackish groundwater infiltrates into the
sewer system.
Where wastewater flows have high salinity concentrations, the use of recycled water may be
limited or require more expensive treatment (e.g., reverse osmosis). Landscape irrigation and
industrial reuse become problematic at TDS concentrations over 1,000 mg/L. Some crops such
as strawberries and avocados are particularly sensitive to high TDS concentrations, and the use
of high-salinity recycled water may reduce yields of these crops. In addition, Basin Plan
Objectives may lead to restrictions on the use of recycled water on lands overlying those
groundwater basins.
These issues are exacerbated during times of drought, when the salinity of imported water
supplies may increase salinity in wastewater flows and recycled water. Basin management
plans and recycled water customers may restrict the use of recycled water at a time when its
use would be most valuable. Therefore, to maintain the cost-effectiveness of recycled water,
the salinity level of the region’s potable water sources and wastewater flows must be
controlled.
In May 2009, the SWRCB adopted a Recycled Water Policy15 to help streamline the permitting
process and to help establish uniform statewide criteria for recycled water projects. The policy
was amended in January 2013 to include monitoring requirements for constituents of emerging
concern. This policy promotes the development of watershed- or basin-wide salt management
plans (to be adopted by the respective Regional Boards) to meet water quality objectives and
protect beneficial uses, rather than imposing project-by-project restrictions. The Recycled
Water Policy identifies several criteria to guide recycled water irrigation or groundwater
recharge project proponents in developing a salt (and nutrient) management plan (SNMP).



15

http://www.swrcb.ca.gov/water_issues/programs/water_recycling_policy/docs/recycledwaterpolicy_approved.pdf
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Groundwater Basins
Increased TDS in groundwater basins occurs either when basins near the ocean are over
drafted, leading to seawater intrusion, or when agricultural and urban return flows add salts to
the basins. Much of the water used for agricultural or urban irrigation infiltrates into the aquifer,
so where irrigation water is high in TDS or where the water transports salts from overlying soil, the
infiltrating water will increase the salinity of the aquifer. In addition, wastewater discharges in
inland regions may lead to salt buildup from fertilizer and dairy waste. In the 1950s and 1960s,
high-TDS Colorado River water was used to recharge severely overdrafted aquifers and prevent
saltwater intrusion, resulting in significant salt loadings to the region’s groundwater basins.
In the past, these high salt concentrations have caused some basins within Metropolitan’s
service area to be unsuitable for municipal uses if left untreated. The Arlington Basin in Riverside
and the Mission Basin in San Diego required demineralization before they could be returned to
municipal service. The capacity of the larger groundwater basins makes them better able to
dilute the impact of increasing salinity. While most groundwater basins within the region still
produce water of acceptable quality, this resource must be managed carefully to minimize
further degradation.
Even with today’s more heightened concern regarding salinity,
approximately 600,000 tons of salts per year accumulate within the region, leading to everincreasing salinity concentrations in many groundwater basins.16 Drought conditions have
further impacted salinity levels in recycled water, reflective of increased salinity levels in source
water. Increased recycled water salinity levels make it difficult for dischargers to comply with
water quality objectives for groundwater basins.
To protect the quality of groundwater basins, Regional Boards often place restrictions on the
salinity concentrations of water used for basin recharge or for irrigation of lands overlying the
aquifers. Those situations may restrict water reuse and aquifer recharge, or they may require
expensive mitigation measures. SNMPs offer an opportunity for stakeholders to work with
Regional Boards to address salt and nutrient issues regionally. The SNMP development process
is locally-driven and focuses on addressing all sources of salts and nutrients, instead of only
regulating individual recycled water projects which may not address all sources impacting
groundwater. The SNMP objectives include: optimizing recycled water use, protecting
groundwater supply and beneficial uses, protecting agricultural beneficial uses, and protecting
human health. SNMPs were to be completed by May 2014 with a possible two year extension.
After completion, SNMPs may be adopted in a Basin Plan Amendment.
Several SNMPs were completed by the completion deadline, while other plans were granted
an extension for completion in 2016. The Santa Ana Region Basin Plan updated its TDS and
Nitrogen Management Plan with a subsequent SNMP amendment in 2014. This SNMP highlights
efforts to implement extensive groundwater recharge projects using recycled water in the
Chino Basin and expansion of the GWRS in Orange County. The Central Basin and West Coast
Basin SNMP was approved as an amendment to the Los Angeles Region Basin Plan in February
2015. This SNMP highlights existing and planned implementation measures to ensure future
compliance with water quality objectives including increased recharge at seawater intrusion
barriers, increased groundwater pump and treat by the Goldsworthy and Brewer Desalters, and
increased recycled water use for irrigation. Multiple SNMPs have been completed in the
San Diego Region, and basin plan amendments are being considered. SNMPs are also being
developed for the Main San Gabriel Basin, Raymond Basin, San Fernando Valley Basin, and
Calleguas Creek and Oxnard Plains.
16 Metropolitan Water District of Southern California and U.S. Bureau of Reclamation, Salinity Management Study: Final Report
(June 1999)
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Perchlorate
Perchlorate compounds are used as a main component in solid rocket propellant, and are also
found in some types of munitions and fireworks. Perchlorate compounds quickly dissolve and
become highly mobile in groundwater. Unlike many other groundwater contaminants,
perchlorate neither readily interacts with the soil matrix nor degrades in the environment.
Conventional drinking water treatment (as utilized at Metropolitan’s water treatment plants) is
not effective for perchlorate removal.
The primary human health concern related to perchlorate is its effect on the thyroid.
Perchlorate can interfere with the thyroid’s ability to produce hormones required for normal
growth and development. Pregnant women who are iodine deficient and their fetuses, infants
and small children with low dietary iodide intake, and individuals with hypothyroidism may be
more sensitive to the effects of perchlorate.
DDW established a primary drinking water standard for perchlorate in 2007 with an MCL of
6 micrograms per liter (g/L). In February 2015, the California Office of Environmental Health
Hazard Assessment (OEHHA) lowered the public health goal (PHG) for perchlorate from 6 g/L
to 1 g/L. In response to the new PHG, DDW will reviewthe perchlorate MCL. There is currently
no federal drinking water standard for perchlorate, but the USEPA is in the process of
developing a national primary drinking water regulation.
Perchlorate was first detected in Colorado River water in June 1997 and was traced back to
Las Vegas Wash. The source of contamination was found to be emanating from a chemical
manufacturing facility in Henderson, Nevada. Tronox, Inc. was responsible for the ongoing
perchlorate remediation of the site, although contamination resulted from years of
manufacturing operations from site predecessors. Another large perchlorate groundwater
plume is also present in the Henderson area from a second industrial site. Remediation
activities are ongoing for cleanup of that plume by American Pacific Corporation (AMPAC).
Following the detection of perchlorate in the Colorado River, Metropolitan, along with USEPA
and agencies in Nevada including the Nevada Division of Environmental Protection (NDEP),
organized the forces necessary to successfully treat and decrease the sources of perchlorate
loading. Under NDEP oversight, remediation efforts began in 1998, and treatment operations
became fully operational in 2004. These efforts have reduced perchlorate loading into
Las Vegas Wash from over 1,000 lbs/day (prior to treatment) to 50-90 lbs/day since early 2007.
This has resulted in over 90 percent reduction of the perchlorate loading entering the Colorado
River system. In January 2009, Tronox filed for Chapter 11 bankruptcy protection citing
significant environmental liabilities taken from the previous site owner. A settlement was
reached in February 2011 which resulted in the formation of the Nevada Environmental
Response Trust (NERT). NERT received $81 million for cleanup efforts while pursuing additional
funding sources.
In April 2014, Tronox reached a $5.15 billion settlement with its predecessors which awarded
approximately $1.1 billion, directed to NERT, to clean up perchlorate and other contaminants
at the former Tronox site in Henderson. The settlement, which represents one of the largest
environmental recoveries in history, went into effect in January 2015 and helps to ensure
adequate funds are available for site cleanup and protection of the downstream Colorado
River. NERT is currently conducting remedial investigations for long-term soil and groundwater
cleanup, while NDEP is initiating a regional investigation of downstream perchloratecontaminated areas to further reduce loading into Las Vegas Wash. The remedial plan has an
established goal to reduce perchlorate loading into Las Vegas Wash to less than 10 lbs/day,
which would result in levels well below 1 g/L in the Colorado River. This would help ensure
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compliance with any potential reduction of California’s perchlorate MCL of 6 μg/L, in light of
the new 1 μg/L public health goal.
As a result of the aggressive clean-up efforts, perchlorate levels in Colorado River water at
Lake Havasu have decreased significantly in recent years from a peak of 9 g/L in May 1998.
Levels have remained less than 6 g/L since October 2002, and have been typically less than
2 g/L since June 2006. Metropolitan routinely monitors perchlorate at over 30 locations within
its system, and levels currently remain below 2 g/L. Metropolitan has not detected
perchlorate in the SWP since monitoring began in 1997.
Perchlorate has also been found in groundwater basins within Metropolitan’s service area,
largely from local sources. The vast majority of locations where perchlorate has been detected
in the groundwater are associated with the manufacturing or testing of solid rocket fuels for the
Department of Defense and the National Aeronautics and Space Administration (NASA), or
with the manufacture, storage, handling, or disposal of perchlorate (such as Aerojet in Azusa in
the Main San Gabriel Basin and the Jet Propulsion Laboratory/NASA in the Raymond Basin).
Past agricultural practices using fertilizers laden with naturally occurring perchlorate have also
been implicated in some areas. Per SWRCB’s water quality database, reported monitoring
results from 2011 to 2014 indicate that 10 Metropolitan member agencies have detected
perchlorate in their service areas at levels greater than 4 g/L in 36 sources, while 7 member
agencies have detected levels greater than 6 g/L.
Metropolitan has investigated technologies to mitigate perchlorate contamination.
Perchlorate cannot be removed using conventional water treatment. Nanofiltration and
reverse osmosis do work effectively, but at a very high cost. AMPAC and NERT utilize a
biological fluidized bed reactor (FBR) process train for the cleanup of their Henderson sites. A
number of sites in Southern California have successfully installed ion exchange systems to treat
perchlorate impacted groundwater. In November 2009, a study of biological treatment for
perchlorate removal in the City of Pasadena’s groundwater was completed with funding
provided through a Congressional mandate from USEPA to Metropolitan. The City of Pasadena
decided to continue using ion exchange treatment for perchlorate removal and expanded
treatment to two well sites.
Treatment options are available to recover groundwater supplies contaminated with
perchlorate. However, it is very difficult to predict whether treatment will be pursued to recover
all lost production because local agencies will make decisions based largely on cost
considerations, ability to identify potentially responsible parties for cleanup, and the availability
of alternative supplies.
Total Organic Carbon and Bromide
Disinfection byproducts (DBPs) form when source water containing high levels of total organic
carbon (TOC) and bromide is treated with disinfectants such as chlorine or ozone. Studies have
shown a link between certain cancers and DBP exposure. In addition, some studies have
shown an association between reproductive and developmental effects and chlorinated
water. While many DBPs have been identified and some are regulated under the Safe Drinking
Water Act, there are others that are not yet known. Even for those that are known, the
potential adverse health effects may not be fully characterized.
Water agencies began complying with new regulations to protect against the risk of DBP
exposure in January 2002. This rule, known as the Stage 1 Disinfectants and Disinfection
Byproducts (D/DBP) Rule, required water systems to comply with new MCLs and a treatment
technique to improve control of DBPs. USEPA then promulgated the Stage 2 D/DBP Rule in
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January 2006 requiring systems to comply at terminus locations in the distribution system to be
more representative of maximum residence time and to protect the public. Metropolitan has
been in compliance with the Stage 2 D/DBP Rule since it became effective.
Existing levels of TOC and bromide in Delta water supplies present challenges for water utilities
to maintain safe drinking water supplies and comply with regulations. Levels of these
constituents in SWP water increase several-fold due to agricultural drainage and seawater
intrusion as water moves through the Delta.
Source water quality improvements must be combined with cost-effective water treatment
technologies to ensure safe drinking water at a reasonable cost. Metropolitan has five
treatment plants: two that receive SWP water exclusively, and three that receive a blend of
SWP and Colorado River water. In 2003 and 2005, Metropolitan completed upgrades to its
SWP-exclusive water treatment plants, Mills and Jensen, respectively, to utilize ozone as its
primary disinfectant. This ozonation process minimizes the production of certain regulated
disinfection byproducts that would otherwise form in the chlorine treatment of SWP water. The
non-ozone plants utilizing blended water have met federal guidelines for these byproducts
through managing the blend of SWP and Colorado River water. To maintain the byproducts at
a level consistent with federal law, Metropolitan limits the percentage of water from the SWP for
plants utilizing chlorine as the primary disinfectant. In 2010 and 2015, Metropolitan completed
ozone upgrades at Skinner and Diemer water treatment plants, respectively. Construction of
ozonation facilities is underway at Weymouth water treatment plant and is expected to be
completed in 2017. The estimated ozone retrofit cost for all five treatment plants is over
$1.1 billion.
Nutrients
Elevated levels of nutrients (phosphorus and nitrogen compounds) can stimulate nuisance
algal and aquatic weed growth that affects water system operations and consumer
acceptability, including the production of noxious taste and odor compounds and algal toxins.
In addition to taste and odor and toxin concerns, increases in algal and aquatic weed biomass
can impede flow in conveyances, shorten filter run times, increase solids production at drinking
water treatment plants, and add to organic carbon loading. Further, nutrients can provide an
increasing food source that may lead to the proliferation of quagga and zebra mussels, and
other invasive biological species. Studies have shown phosphorus to be the limiting nutrient in
both SWP and Colorado River supplies. Therefore, any increase in phosphorus loading has the
potential to stimulate algal growth, leading to the concerns identified above.
SWP supplies have significantly higher nutrient levels than Colorado River supplies. Wastewater
discharges, agricultural drainage, and nutrient-rich soils in the Delta are primary sources of
nutrient loading to the SWP. Metropolitan and other drinking water agencies receiving Delta
water have been engaged in efforts to minimize the effects of nutrient loading from Delta
wastewater plants. The Sacramento Regional County Sanitation District (SRCSD), the primary
discharger to the Sacramento River, is in the process of constructing wastewater treatment
plant upgrades to comply with its 2010 discharge permit requirements for ammonia and nitrate
removal. Excessive levels of ammonia are suspected to be altering the Delta’s food web
which, in turn, has implications for SWP supply reliability. SRCSD expects to complete its
EchoWater Project by 2023 and has stated that the project will serve multiple benefits including
improving water quality in the Sacramento River, protecting the fragile Delta ecosystem, and
expanding recycled water use opportunities. The improvements include a biological nutrient
removal process for ammonia and nitrate removal. The project also includes tertiary treatment
processes for filtration and enhanced disinfection. In 2014, the City of Stockton Wastewater
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Treatment Plant, a discharger to the San Joaquin River, was issued a draft permit with a more
stringent nitrate discharge limit consistent with the final discharge limits issued in SRCSD’s permit.
The City of Stockton may have to implement similar plant upgrades as SRCSD to comply with
discharge permit requirements.
Metropolitan reservoirs receiving SWP water have experienced several taste and odor episodes
in recent years. For example, between 2010 and 2014, Metropolitan reservoirs experienced 11
taste and odor events requiring treatment. A taste and odor event can cause a reservoir to be
bypassed and potentially have a short-term effect on the availability of that supply.
Metropolitan has a comprehensive program to monitor and manage algae in its source water
reservoirs. This program was developed to provide an early warning of algae related problems
and taste and odor events to best manage water quality in the system.
The issue of cyanotoxins has become a growing concern as a result of increasing occurrences
both nationally and internationally. For example, in August 2014, an algae bloom producing
Mycrocystin in Lake Erie significantly affected water supply for Toledo, Ohio, prompting the city
to issue urgent notices to residents to not drink or boil the drinking water. This event stimulated
state and federal legislation to develop health advisories and strategic plans for algal toxins. In
June 2015, USEPA issued health advisories for two cyanobacterial toxins: Microcystins and
Cylindrospermopsin. The health advisories serve as recommended precautionary levels and
are not enforceable federal water quality standards. Cyanotoxins are included on the current
Contaminant Candidate List (CCL3), which identifies contaminants considered for regulation
under the Safe Drinking Water Act. USEPA is currently developing improved analytical methods
for cyanotoxins to support nationwide monitoring for Microcystins, Anatoxin-a, and
Cylindrospermopsin through the Unregulated Contaminant Monitoring Rule 4 program, which
would be published in late 2016 and require monitoring to begin in January 2018. Metropolitan
would comply with Unregulated Contaminant Monitoring Rule monitoring and reporting
requirements.
Although phosphorus levels are much lower in the Colorado River than in the SWP, this nutrient is
still of concern. Despite relatively low concentrations (Colorado River has been considered an
oligotrophic, or low-productivity, system), any additions of phosphorus to Colorado River water
can result in increased algal growth. In addition, low nutrient Colorado River water is relied
upon by Metropolitan to blend down the high nutrient SWP water in Metropolitan’s blend
reservoirs. With population growth expected to continue in the Las Vegas area in the future,
ensuring high levels of treatment at wastewater treatment plants to maintain existing
phosphorus levels will be critical in minimizing the operational, financial, and public health
impacts associated with excessive algal growth and protecting downstream drinking water
uses. Metropolitan and other affected drinking water agencies collaborate with wastewater
dischargers in the Las Vegas area to protect the phosphorus-limited Colorado River. Since
2001, wastewater dischargers have undertaken considerable efforts to improve treated effluent
water quality by removing phosphorus on a year-round basis. In 2005, dischargers also began
optimizing their treatment processes to remove greater amounts of phosphorus, maintaining
levels well below current permit requirements.
Although current nutrient loading is of concern for Metropolitan and is anticipated to have cost
implications, with its comprehensive monitoring program and response actions to manage
algal related issues, there should be no impact on availability of water supplies. Metropolitan’s
source water protection program will continue to focus on preventing future increases in
nutrient loading as a result of urban and agricultural sources.
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Arsenic
Arsenic is a naturally occurring element found in rocks, soil, water, and air. It is used in wood
preservatives, alloying agents, certain agricultural applications, semi-conductors, paints, dyes,
and soaps. Arsenic can get into water from the natural erosion of rocks, dissolution of ores and
minerals, runoff from agricultural fields, and discharges from industrial processes. Long-term
exposure to elevated levels of arsenic in drinking water has been linked to certain cancers, skin
pigmentation changes, and hyperkeratosis (skin thickening).
In April 2004, OEHHA set a public health goal for arsenic of 0.004 μg/L, based on lung and
urinary bladder cancer risk. The MCL for arsenic in domestic water supplies was lowered to
10 g/L, with an effective date of January 2006 in the federal regulations, and an effective
date of November 2008 in the California regulations. Monitoring results submitted to California
Department of Public Health (now DDW) since 2010 showed that arsenic is ubiquitous in
drinking water sources, reflecting its natural occurrence. They also showed that many sources
have arsenic detections above the 10 μg/L MCL. Southern California drinking water sources
that contain concentrations of arsenic over 10 μg/L include San Bernardino (25 sources),
Los Angeles (27 sources), Riverside (12 sources), San Diego (2 sources), Orange (2 sources), and
Ventura (2 sources).17
The arsenic drinking water standard impacts both groundwater and surface water supplies.
Historically, Metropolitan’s water supplies have had low levels of this contaminant and did not
require treatment changes or capital investment to comply with the standard. However, some
of Metropolitan’s water supplies from groundwater storage programs are at levels near the
MCL. These groundwater storage projects are called upon to supplement flow only during low
SWP allocation years.
Under drought conditions, Metropolitan has further relied on
groundwater storage programs and continues to participate in the California Aqueduct
Pump-in Facilitation Group to ensure that water quality in the SWP is not adversely affected
when considering water supply decisions. Metropolitan has had to restrict flow from one
program to limit arsenic increases in the SWP. Implementation of an arsenic treatment facility,
which is operated by a groundwater banking partner, has increased groundwater supply costs.
Moreover, Metropolitan has invested in solids handling facilities at its treatment plants and
implemented operational changes to manage arsenic in the treatment process residual solids.
The state detection level for purposes of reporting (DLR) of arsenic is 2 g/L. Between 2009 and
2014, arsenic levels in Metropolitan’s water treatment plant effluents ranged from non-detect
(< 2 g/L) to 3.9 g/L. For Metropolitan’s source waters, levels in Colorado River water have
ranged from not detected to 3.5 g/L, while levels in SWP water have ranged from non-detect
to 4.4 g/L. Increasing coagulant doses at water treatment plants can reduce arsenic levels for
delivered water.
Some member agencies may face greater problems with arsenic compliance due to naturally
occurring arsenic in groundwater. Per the Water Replenishment District’s 2013-2014 Regional
Groundwater Monitoring Report, arsenic concentrations greater than the 10 μg/L MCL are
detected in about a third of the Central Basin wells.18   Water supplies imported by the
Los Angeles Department of Water and Power may also contain arsenic above the MCL. The
cost of arsenic removal from these supplies could vary significantly.

17

DDW data reported from web site: http://geotracker.waterboards.ca.gov. Numbers reported may change as the website
is frequently updated. Also, the website includes additional source data reported by other entities.
18 Regional Groundwater Monitoring Report Water Year 2013-2014, Los Angeles County, California, prepared by Water
Replenishment District, February 2015.
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Uranium
The U.S. Department of Energy (DOE) has completed about 50 percent of a project to move a
16-million-ton pile of uranium mill tailings near Moab, Utah which lies approximately 750 feet
from the Colorado River. Due to the proximity of the pile to the Colorado River, there is a
potential for the tailings to enter the river as a result of a catastrophic flood event or other
natural disaster. In addition, contaminated groundwater from the site is slowly seeping into the
river. The DOE is responsible for remediating the site, which includes removal and offsite
disposal of the tailings and onsite groundwater remediation.
Previous investigations have shown uranium concentrations contained within the pile at levels
significantly above the California MCL of 20 picocuries per liter (pCi/L). Metropolitan has been
monitoring for uranium in the CRA and at its treatment plants since 1986. Monitoring at Lake
Powell began in 1998. Uranium levels measured at Metropolitan’s intake have ranged from 1 to
6 pCi/L, well below the California MCL. Conventional drinking water treatment, as employed
at Metropolitan’s water treatment plants, can remove low levels of uranium; however, these
processes would not be protective if a catastrophic event washed large volumes of tailings into
the Colorado River. Public perception of drinking water safety is also of particular concern as
to uranium.
Remedial actions at the site since 1999 have focused on removing contaminated water from
the pile and groundwater. To date, over 4,400 pounds of uranium in contaminated
groundwater have been removed. In July 2005, DOE issued its Final Environmental Impact
Statement with the preferred alternative of permanent offsite disposal by rail to a disposal cell
at Crescent Junction, Utah, located approximately 30 miles northwest of the Moab site.
Rail shipment and disposal of the uranium mill tailings pile from the Moab site began in April
2009 using American Recovery and Reinvestment Act 2009 funding which helped to
accelerate initial cleanup efforts. Through August 2015, DOE has shipped over 7.7 million tons
of mill tailings to the Crescent Junction disposal cell. DOE estimates completing movement of
the tailings pile by 2025, depending on annual appropriations. Metropolitan continues to track
progress of the remediation efforts and work with Congressional representatives to support
increased annual appropriations and expedite cleanup.
Another uranium-related issue began receiving attention in 2008 due to a renewed worldwide
interest in nuclear energy and a resulting increase in uranium mining claims filed throughout the
western United States. Of particular interest were thousands of mining claims filed near Grand
Canyon National Park and the Colorado River. Metropolitan sent letters to the Secretary of the
Interior to highlight source water protection and consumer confidence concerns related to
uranium exploration and mining activities near the Colorado River, and advocate for close
federal oversight over these activities. In 2009, Secretary of the Interior Ken Salazar announced
a two-year hold on new mining claims on 1 million acres adjacent to the Grand Canyon to
allow necessary scientific studies and environmental analyses to be conducted. In January
2012, Secretary Salazar formally signed a 20-year moratorium on new uranium and other hard
rock mining claims. The moratorium has been challenged by a number of industry groups and
was most recently upheld by a U.S. District Court in September 2014. Meanwhile, local
conservation groups continue to defend the moratorium and are seeking additional protection
of lands with mines that have been inactive for long periods of time, but may resume
operations.  Although of no direct impact to Metropolitan due to its upstream location and
resulting dilution, in August 2015, an accidental release of wastewater from an abandoned
mine in southwest Colorado demonstrated the potential threat that mining activities can have
on public health and the environment.
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Chromium-6
Chromium is a naturally occurring element found in rocks, soil, plants, and animals. Chromium
III is typically the form found in soils and is an essential nutrient that helps the body use sugar,
protein, and fat. Chromium-6 is used in electroplating, stainless steel production, leather
tanning, textile manufacturing, dyes and pigments, wood preservation, and as an anticorrosion agent. Chromium occurs naturally in deep aquifers and can also enter drinking water
through discharges of dye and paint pigments, wood preservatives, chrome plating liquid
wastes, and leaching from hazardous waste sites. In drinking water, chromium-6 is very stable
and soluble, whereas chromium III is not very soluble. Chromium-6 is the more toxic species and
is known to cause lung cancer in humans when inhaled, but the health effects in humans from
ingestion are still in question. There is evidence that when chromium-6 enters the stomach,
gastric acids may reduce it to chromium III. However, recent studies conducted by the
National Toxicology Program have shown that chromium-6 can cause cancer in animals when
administered orally.
Effective July 1, 2014, California’s Office of Administrative Law approved a primary drinking
water standard of 10 g/L for chromium-6. USEPA regulates chromium-6 as part of the total
chromium drinking water standard of 100 g/L and is currently evaluating whether a new
federal drinking water standard for chromium-6 is warranted based on new health effects
information.
Metropolitan utilizes an analytical method with a minimum reporting level of 0.03 g/L, which is
less than the State DLR of 1 g/L. In the past 5 years, the results from all of Metropolitan’s source
and treated waters are less than the State DLR. The following summarizes chromium-6 levels
found in Metropolitan’s system:
In the past 5 years, results of source and treated water monitoring for chromium-6 indicate the
following:


Levels in Colorado River water are mostly not detected (<0.03 g/L), but when detected,
levels range from 0.03 to 0.08 g/L. SWP levels range from 0.03 to 0.8 g/L. Treated water
levels range from 0.03 to 0.7 g/L.



There is a slight increase in chromium-6 in the treated water from the oxidation (chlorination
and ozonation) of natural background chromium (total) to chromium-6.



Colorado River monitoring results upstream and downstream of thesite of a Pacific Gas and
Electric (PG&E) gas compressor station located along the Colorado River near Topock,
Arizona (discussed below) have ranged from not detected (<0.03 g/L) to 0.06 g/L.



Chromium-6 in Metropolitan’s groundwater pump-in storage programs in the Central Valley
has ranged from not detected (< 1 g/L) to 8.9 g/L in 2014, with the average for the
different programs ranging from < 1 g/L to 3 g/L.

PG&E used chromium-6 as an anti-corrosion agent in its cooling towers at the Topock site from
1951 to 1985. Wastewater from the cooling towers was discharged from 1951 to 1968 into a dry
wash next to the station. Monitoring wells show the plume concentration has peaked as high
as 16,000 g/L in groundwater. Since 2004, PG&E has operated an interim groundwater
extraction and treatment system that is protecting the Colorado River. Quarterly monitoring of
the river has shown levels of chromium-6 less than 1 g/L, which are considered background
levels. The California Department of Toxic Substances Control (DTSC) and the U. S. Department
of the Interior are the lead state and federal agencies overseeing the cleanup efforts.
Metropolitan participates through various stakeholder workgroups and partnerships that
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include state and federal regulators, Indian tribes, and other stakeholders (e.g., Colorado River
Board) involved in the corrective action process. In January 2011, a final treatment remedy
was selected, and an Environmental Impact Report was certified. In November 2015, PG&E
completed the final remedy design based on the selected remedy which involves the
installation of an in-situ bioremediation treatment system. In April 2015, DTSC required the
preparation of a Subsequent Environmental Impact Report (EIR) to address new design details.
The Subsequent EIR will be completed in Spring 2017. Construction is expected to be
completed in early 2022, followed by operation of the treatment system for an estimated
30 years.
The federal- and state-approved technologies for removing total chromium from drinking water
include coagulation/filtration, ion exchange, reverse osmosis, and lime softening. For several
years, the cities of Glendale, Burbank, and Los Angeles have been voluntarily limiting
chromium-6 levels in their drinking water to 5 g/L, which is significantly lower than the state
MCL of 10 g/L that went into effect on July 1, 2014.
Constituents of Emerging Concern
N-Nitrosodimethylamine
N-Nitrosodimethylamine (NDMA) is part of a family of organic chemicals called nitrosamines.
NDMA is a chloramine disinfection by-product, and it is the most abundantly detected
nitrosamine in drinking water systems. Metropolitan utilizes chloramines as a secondary
disinfectant at its treatment plants. Wastewater treatment plant discharges can contribute
organic matter into source waters, which react with chloramines to form NDMA at drinking
water treatment plants. Certain coagulation aid polymers used in water treatment, e.g.,
polydiallyldimethylammonium chloride (polyDADMAC), can also contribute to NDMA
formation. Some NDMA control measures are being used to avoid adverse impacts on
Southern California drinking water supplies. Metropolitan is involved in several projects to
understand the impact of different treatment processes on NDMA and its precursors at drinking
water treatment plants and in distribution systems. Certain pre-oxidation processes, such as
chlorine and ozone, have been shown to destroy NDMA precursors. Additional studies are
being conducted to better understand how polyDADMAC contributes to NDMA formation and
to identify measures to reduce polymer-derived NDMA formation.
USEPA considers NDMA to be a probable human carcinogen. USEPA placed NDMA in the
Unregulated Contaminant Monitoring Rule 2 (UCMR2) and on the Contaminant Candidate List
3 (CCL3). Although there is no federal regulation for nitrosamines in drinking water, DDW set a
notification level of 0.01 μg/L each for NDMA and two other nitrosamines. Occurrences of
NDMA in treated water supplies at concentrations greater than 0.01 μg/L are recommended to
be included in a utility’s annual Consumer Confidence Report. In December 2006, OEHHA set
a public health goal for NDMA of 0.003 μg/L. Since 1999, Metropolitan has conducted
voluntary monitoring of the five treatment plant effluents and representative distribution system
locations semi-annually. In 2014, NDMA was the only detected nitrosamine in Metropolitan’s
treated water systems, and it was in a range of non-detect (<0.002 μg/L) to 0.005 μg/L. NDMA
or a broader class of nitrosamines may likely be the next class of disinfection by-products to be
regulated by USEPA.
Pharmaceuticals and Personal Care Products
Pharmaceuticals and personal care products (PPCPs) are a growing concern to the water
industry. Numerous studies have reported the occurrence of these emerging contaminants in
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treated wastewater, surface water, and sometimes, in finished drinking water in the United
States and around the world. The use of ozone in treatment processes may have a beneficial
effect on PPCP removal in drinking water. The sources of PPCPs in the aquatic environment
include (but may not be limited to) treated wastewater and industrial discharge, agricultural
run-off, and leaching of municipal landfills. Currently, there is no evidence of human health risks
from long-term exposure to the low concentrations (low ng/L; parts per trillion) of PPCPs found
in some drinking water. Furthermore, there are no regulatory requirements for PPCPs in drinking
water. USEPA included 13 PPCPs on the CCL3; however, currently there are no standardized
analytical methods for these compounds. USEPA’s strategy for addressing PPCPs involves
strengthening analytical methods, conducting source studies, improving public understanding
of PPCPs in water, building partnerships and promoting stewardship opportunities, and taking
regulatory action when appropriate.
In 2007, Metropolitan implemented a short-term monitoring program to determine the
occurrence of PPCPs and other organic wastewater contaminants in Metropolitan’s treatment
plant effluents and selected source water locations within the Colorado River and SWP
watersheds. Currently, PPCP monitoring is conducted on an annual basis for Metropolitan’s
source waters and treatment plants. Some PPCPs have been detected at very low ng/L levels,
which is consistent with reports from other utilities. However, analytical methods are still being
refined, and more work is required to fully understand occurrence issues. Metropolitan has
been actively involved in studies related to PPCPs, including analytical methods improvements,
and characterization of drinking water sources in California.
Other Water Quality Programs
In addition to monitoring for and controlling specific identified chemicals in the water supply,
Metropolitan has undertaken a number of programs to protect the quality of its water supplies.
These programs are summarized below.
Source Water Protection
Source water protection is the first step in a multi-barrier approach to provide safe and reliable
drinking water. In accordance with California’s Surface Water Treatment Rule, Title 22 of the
California Code of Regulations, DDW requires large utilities delivering surface water to
complete a Watershed Sanitary Survey every five years to identify possible sources of drinking
water contamination, evaluate source and treated water quality, and recommend watershed
management activities that will protect and improve source water quality. The most recent
sanitary surveys for Metropolitan’s water sources are the Colorado River Watershed Sanitary
Survey – 2010 Update and the State Water Project Watershed Sanitary Survey – 2011 Update.20
The next Sanitary Surveys for the watersheds of the Colorado River and the SWP will report on
watershed and water quality issues through 2015.
Metropolitan has an active source water protection program and continues to advocate on
numerous issues to protect and enhance SWP and Colorado River water quality.  As part of its
source water protection program, Metropolitan monitors and forecasts source water quality,
including closely monitoring the biology and limnology of lakes and aqueducts. Monitoring is
conducted to comply with regulatory requirements, respond to water quality events, assess
temporal variability, advise operations, and investigate emerging constituents and invasive
species.
20

Metropolitan Water District of Southern California, Colorado River Watershed Sanitary Survey, 2010 Update. For the State
Water Project, the sanitary survey report was prepared on behalf of the State Water Project Contractors Authority, in 2011,
and was titled California State Water Project Watershed Sanitary Survey, 2011 Update.
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Colorado River Water Quality Partnerships
Metropolitan collaborates with external partners to asses and manage watershed threats to
Colorado River water quality. Metropolitan is a member of the Clean Colorado River
Sustainability Coalition, which was formed in 1997 and focuses on protecting and enhancing
the Colorado River through monitoring and analysis of water quality to assure and sustain high
quality water for all users of the Colorado River. In 2011, Metropolitan formed the Lower
Colorado River Water Quality Partnership with SNWA and Central Arizona Project to identify and
implement collaborative solutions to address water quality issues facing the Colorado River.
Metropolitan also participates in the Lake Mead Water Quality Forum which was formed in
2012, and its Lake Mead Ecosystem Monitoring Workgroup subcommittee. The Lake Mead
Water Quality Forum’s goals are to support the protection of human health and the
environment and to preserve and improve the water quality of the Las Vegas Wash, Las Vegas
Bay, and Lake Mead (and as a result, the Colorado River). In addition, as discussed earlier,
Metropolitan is a member of the Colorado River Basin Salinity Control Forum which facilitates
coordination between Basin states and federal agencies on salinity matters and the
implementation of the Colorado River Basin Salinity Control Program.
SWP Water Quality Programs
Metropolitan supports DWR policies and programs aimed at maintaining or improving the
quality of SWP water delivered to Metropolitan. In particular, Metropolitan supported the DWR
policy to govern the quality of non-project water conveyed by the California Aqueduct. In
addition, Metropolitan 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. These
programs are designed to provide early warning of water quality changes that will affect
treatment plant operations both in the short-term (hours to weeks) and up to seasonally. The
forecasting model is currently suitable for use in a planning mode. It is expected that with
experience and model refinement, it will be suitable to use as a tool in operational decision
making.
Metropolitan has implemented selective withdrawals from the Arvin-Edison storage program
and exchanges with the Kern Water Bank to improve water quality. Although these programs
were initially designed to provide dry-year supply reliability, they can also be used to store SWP
water at periods of better water quality so the stored water may be withdrawn at times of lower
water quality, thus diluting SWP water deliveries. Although elevated arsenic levels have been a
concern in one groundwater banking program, there are also short-term water quality benefits
that can be realized through storage programs, such as groundwater pump-ins into the
California Aqueduct with lower TOC levels (as well as lower bromide and TDS, in some
programs).
Regulatory and Legislative Actions
Metropolitan conducts technical reviews of regulatory and legislative actions that may have
an effect on the quality of Metropolitan’s source waters. These may include changes in federal
and state water quality standards; California Environmental Quality Act (CEQA) documents for
projects or programs within Metropolitan’s source watersheds; National Pollutant Discharge
Elimination System permits for wastewater discharges into the Delta or Colorado River systems;
and regulations or statewide policies and permits affecting source water quality or reservoir
management issues. In addition, Metropolitan advocates and provides funding requests for
key source water protection priorities, including the Moab uranium tailings cleanup and
Colorado River salinity control.
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Coordination and
Public Outreach

5

Collaborative Regional Planning
Southern California has a remarkable, unparalleled tradition of meeting its water challenges as
a single cohesive region. Metropolitan serves as both importer of water and regional water
planner, and for the past generation, Metropolitan’s Integrated Water Resources Plan (IRP) and
the related Urban Water Management Plan (UWMP) have served as the reliability road map for
the region. Metropolitan’s 2015 IRP Update and 2015 UWMP were prepared concurrently
through a collaborative process that included extensive coordination with Southern California’s
wholesale and retail water agencies, as well as municipal service providers and public planning
agencies. The process also included outreach to engage the general public, businesses,
environmental organizations, diverse communities, and other stakeholders with an interest in
the future of Southern California’s water supplies.
This chapter describes how Metropolitan’s process to develop the 2015 UWMP complies with
the provisions for coordination and public outreach in the Urban Water Management Planning
Act (CA Water Code §10610, et seq.).
Development of “Water Tomorrow,” a Regional Plan
In early 2015, Metropolitan initiated a process to concurrently update its 2010 IRP and prepare
the 2015 UWMP. Metropolitan branded this IRP update as “Water Tomorrow,” which underlines
the purpose of the plan and its importance to the region. The 2015 IRP Update seeks to
integrate into a single plan the many local water actions that take place throughout
Metropolitan’s service area. This information was then used to prepare the UWMP.
For Metropolitan, the process to update the IRP and prepare the UWMP began with
considerable homework. Local supply surveys, estimates of retail demands, and data within
local urban water management plans were among the many key building blocks. Regional
planning agencies provided updated demographics and population projections. In addition,
planning processes for the Colorado River supply and the SWP (the region’s primary imported
water supplies) provided estimates of water supply availability given a range of possible future
circumstances. The data were analyzed through Metropolitan’s own planning model.
Data and documents are important, but it is the collaboration – with Metropolitan’s 26 member
agencies, its 38-member Board of Directors, numerous important stakeholders, and the general
public – that truly enriched this process and shaped the final plans. Broad policy discussions
and reviews were held at the board level. Member agency workshops dug into considerable
technical detail. Public meetings, even social media, provided important feedback on how
best to plan for a reliable water future.
The end result was the integration of many strategies, and many possible future water
scenarios, into an adaptable regional plan – an IRP – and the related UWMP. The
comprehensive process behind the 2015 IRP Update and preparation of the 2015 UWMP
continues the tradition of Southern California working together to have reliable supplies of
water for tomorrow.
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Coordination with Other Appropriate Agencies
Metropolitan coordinated the preparation of this UWMP with its 26 member agencies,
wastewater management agencies, municipal service providers, groundwater management
agencies, and regional planning agencies. The extensive regional coordination is consistent
with the requirements of California Water Code Sections 10620(d)(2), 10641, and 10642.
Board of Directors Oversight
Metropolitan’s Board of Directors provided oversight throughout the concurrent process for the
2015 IRP Update and the preparation of the 2015 UWMP. The process began with a
presentation to Metropolitan’s Water Planning and Stewardship Committee in February 2015.
To provide focused involvement of the Metropolitan Board, the board created an Integrated
Resources Planning Committee (IRP Committee), which is made up of 17 Metropolitan board
directors. Beginning in March 2015, the IRP Committee met on a regular basis to provide
guidance and receive information from Metropolitan staff. The IRP Committee held 10
meetings between March 2015 and January 2016, as summarized in Table 5-1.
Table 5-1
Summary of Metropolitan Board of Directors Committee Meetings
Date

Committee

Topic

February 9, 2015

WP&S Committee

March 24, 2015

IRP Committee

April 28, 2015

IRP Committee

May 26, 2015

IRP Committee

June 23, 2015

IRP Committee

July 28, 2015

IRP Committee

August 18, 2015

IRP Committee

September 29, 2015

IRP Committee

October 27, 2015

IRP Committee

December 7, 2015

IRP Committee

January 12, 2016

IRP Committee

Overview of the upcoming IRP process
Overview of the upcoming 2015 IRP Update and
UWMP process, including a historical overview
of previous IRPs, and description of proposed
topics and timeline
Detailed review of current IRP targets and initial
look at changed conditions
Expert presenters on Conservation Rates and
Conservation Potential; Member Agency
Technical Process Update
Expert presenters on Groundwater and
Stormwater; Member Agency Technical Process
Update
Expert presenters on Climate Change and
Uncertainty; Member Agency Technical Process
Update
Initial Results and Water Balances, IRP/UWMP
Outreach, Delta Assumptions
Draft Results; IRP/UWMP Outreach
IRP/UWMP Outreach, Technical
Recommendations, Draft IRP Issue Paper
Addendum
Draft 2015 IRP Update, Overview of Phase 1
Policy Inventory and Phase 2 Policy Process
Final 2015 IRP Update
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Collaboration with Member Agencies and Other Organizations
For guidance, discussion, and information-sharing on technical topics, Metropolitan staff
collaborated with Metropolitan’s member agencies through an IRP Member Agency Technical
Workgroup. The Technical Workgroup met 11 times between April and October 2015. Each
meeting focused on specific subjects. Through the workgroup, member agency staff provided
Metropolitan staff with data and information essential for updating the 2015 IRP Update
forecasts, feedback on draft analyses, and policy topics for the policy discussions following the
adoption of the 2015 IRP Update. Additionally, member agency staff and external experts
provided input and direction on the development of the 2015 IRP Update Issue Paper
Addendum and collaborated with Metropolitan staff during the writing process.
Metropolitan distributed data sets of demographics, total demands after conservation, local
supplies, and demands on Metropolitan at the regional and member agency levels using a
25-year planning horizon. The data were provided to the member agencies in five-year
increments under single-dry, multi-dry, and average-year conditions as required in California
Water Code §10631(j). When requested, Metropolitan staff met individually with the member
agencies to review the data sets and discuss any agency-specific questions or issues. Regional
issues and analysis methodologies were discussed during the technical workgroup meetings.
Demand and supply estimates were included in the draft copy of the 2015 UWMP distributed to
the member agencies in December, 2015.
IRP/UWMP briefings were also periodically presented during regular Member Agency Managers
meetings held at Metropolitan. Metropolitan’s update process also coordinated dialogue with
the monthly water use efficiency meeting held with conservation coordinators from
Metropolitan’s member agencies and their retail sub-agencies. These meetings served as a
forum for input on Metropolitan’s conservation model methodology. Metropolitan staff also
met with the member agency Conservation Program Advisory Committee for technical
discussion and comments on Metropolitan’s Conservation Savings Model. Additional meetings
included the Local Resources Program (LRP) Coordinator’s meeting and webinar where
member agencies and retailers provided input to the recycled water discussion. The Technical
Workgroup and other member agency planning meetings are summarized in Table 5-2.
Public Outreach during IRP/UWMP Preparation
Public involvement was an important element of the process to update the IRP and prepare
the 2015 UWMP. Public outreach efforts complement the technical processes with the IRP
committee and the member agencies. Most importantly, the efforts that were implemented
during 2015 establish a means for the public to provide input to the policy discussions that are
occurring following the adoption of the 2015 IRP Update.
Metropolitan’s three key objectives for the public involvement element of the 2015 IRP Update
and preparation of the UWMP are as follows:


Ensure that the 2015 IRP Update/UWMP process is understandable and accessible to
anyone who has an interest in Southern California’s water supplies



Provide opportunities for learning, dialogue, and input



Create a pathway to encourage continued engagement in future policy discussions

To achieve the first objective, Metropolitan branded the 2015 IRP Update as “Water Tomorrow,”
which underlines the purpose of the plan and its importance to the region. Metropolitan then
created a new website, MWDWaterTomorrow.com, which provides extensive information on
the current update process, as well as the history of Metropolitan’s IRP over the past two
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decades. For the 2015 IRP Update, the site includes a calendar of past and future meetings,
technical analysis and presentations, brief descriptions of Southern California’s water resources,
a comment section, and ways to participate. Metropolitan shares news and updates about
Water Tomorrow through traditional and social media, Metropolitan’s “Your Water” enewsletter, and a variety of social media platforms. Metropolitan also provides speakers for
community and business organizations throughout its service area.
While the first objective addresses public awareness, the second objective seeks to ensure that
public involvement advances the region’s understanding of water issues, challenges and
perspectives and benefits Metropolitan’s planning process. Metropolitan worked with the
Southern California Water Committee to present the 2015 IRP Update process and technical
issues at two workshops held at Metropolitan. Approximately 150 people participated in the
first workshop in June to discuss a “Drought Proof Strategy.” The second workshop was held in
August where approximately 125 attendees discussed the future of outdoor water
conservation. In September, Metropolitan met with the Southern California Water Dialogue
whose diverse membership includes environmental organizations, private industry, and public
agencies. The Southern California Association of Governments presented an overview of
demographic projections, and Metropolitan staff provided an introduction to the technical
analysis for the 2015 IRP Update. The IRP Committee Chair facilitated discussion on the 2015 IRP
Update among the approximately 75 participants.
Following the three focused workshops held with the Southern California Water Committee and
the Southern California Water Dialogue, Metropolitan convened the Water Tomorrow public
workshop on October 22, 2015. More than 450 people participated in the all-day workshop,
which was offered both in person and online to encourage broad participation throughout
Metropolitan’s service area.
Staff recapped the technical analysis and key findings.
Professional facilitators guided participant discussion in key resource areas: conservation, local
resources, groundwater, and imported supplies. The key discussion points, ideas, and
outcomes were reported to the IRP Committee to help inform future board policy discussions.
The third outreach objective looks to the future.
One of Metropolitan’s overarching
communication goals is to develop the general public’s knowledge of water resource issues
and the range of solutions available to Southern California. An informed public is better able to
contribute to the discussions and understand the implications and opportunities afforded by
decisions. Metropolitan is building on the progress in the first phase of the 2015 IRP Update to
encourage continued involvement in future discussions for the IRP and other water issues.
These discussions will focus on solutions to challenges, and topics will range from policy and
regulations to technology and behavior change.
As social media has become part of mainstream communications, Metropolitan tried a
supplemental means of public engagement. Metropolitan worked with Northern Rift, a firm
that has created a software platform to engage the public in raising and collaborating on
ideas, to offer an online Water Tomorrow Innovation Game. Participants proposed ideas to
solve Southern California’s water challenges and then collaborated on the ideas to help grow
them or discuss their limitations. The top ideas selected by the community of participants and
those selected by a panel of water resource and policy experts were recognized at a
reception hosted by Metropolitan. The Board of Directors may consider the ideas in future
discussions on implementation of the 2015 IRP Update.
UWMP Public Notice and Adoption
Metropolitan provided notice of the availability of the draft 2015 UWMP and the public hearing
to consider adoption, in accordance with California Water Code Sections 10621(b) and 10642,
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and Government Code Section 6066. The public review draft of the plan was posted
prominently on Metropolitan’s website, mwdh2o.com, on February 1, 2016, more than 60 days
in advance of the public hearing on April 11, 2016. The notice of availability of the document
was sent to the member agencies, as well as cities and counties in the Metropolitan service
area. In addition, a public notice advertising the public hearing was published in six Southern
California newspapers on February 1 and 8, 2016. A copy of the notification letter sent to the
member agencies, cities and counties in Metropolitan’s service area is included in this chapter,
as well as the notice published in the newspapers. Table 5-3 provides a list of participating
member agencies and other appropriate agencies that Metropolitan coordinated with in its
regional planning, as well as the cities and counties that were notified about the preparation of
its 2015 UWMP.
Metropolitan held the public hearing for the draft 2015 UWMP on April 11, 2016, at the Board’s
Water Planning and Stewardship Committee meeting. On May 10, 2016, Metropolitan’s Board
determined that the 2015 UWMP is consistent with the Act and an accurate representation of
the water resources plan for the Metropolitan service area. As stated in Resolution 9209, the
Board adopted the 2015 UWMP and authorized its submittal to the State of California. A copy
of Resolution 9209 is included in this section.
Submission and Availability of Final 2015 UWMP
In fulfillment of California Water Code §10645, Metropolitan’s Final 2015 UWMP was posted on
the mwdh2o.com website on May 10, 2016, following its adoption by the Metropolitan board.
In fulfillment of California Water Code §§ 10635(b) and 10644(a)(1), Metropolitan also mailed
copies of the Final 2015 UWMP (in electronic pdf format) to the California State Library and all
cities and counties within Metropolitan’s service area within 30 days of Board adoption.
In fulfillment of California Water Code § 10621(d) and § 10644(a)(1) and (2), Metropolitan’s Final
2015 UWMP was electronically submitted to the State of California through DWR’s WUE data
website https://wuedata.water.ca.gov/secure/ in June 2016.
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Table 5-2
2015 Technical Process Member Agency Participation
Date

Group

Topic

April 8, 2015

Member Agency Technical
Workgroup
Water Use Efficiency Meeting

Introduction to 2015 IRP Update/UWMP
process
Introduction to 2015 IRP Update/UWMP
process, Conservation
Uncertainty planning in the IRP

April 16, 2015
April 22, 2015
April 29, 2015
May 18, 2015

May 20, 2015
May 27, 2015
June 11, 2015
June 16, 2015
June 18, 2015

June 24, 2015
July 8, 2015
July 16, 2015
July 22, 2015
August 3, 2015
August 21, 2015
September 15, 2015
September 25, 2015
October 5, 2015
October 16, 2015
November 16, 2015
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Member Agency Technical
Workgroup
Conservation Program Advisory
Committee
Member Agency Technical
Workgroup
Water Use Efficiency Meeting
Member Agency Technical
Workgroup
Member Agency Technical
Workgroup
LRP Coordinators Meeting
Water Use Efficiency Meeting

Member Agency Technical
Workgroup
Member Agency Technical
Workgroup
Water-Use Efficiency Meeting
Member Agency Technical
Workgroup
Member Agency Technical
Workgroup
Member Agency Managers
Meeting
Member Agency Technical
Workgroup
Member Agency Managers
Meeting
Member Agency Technical
Workgroup
Member Agency Managers
Meeting
Member Agency and Sanitation
Districts Coordination Meeting

Conservation model
Imported Supplies (Colorado River
Aqueduct, State Water Project, Central
Valley Transfers and Storage)
Conservation
Groundwater (Part 1 of 2)
Groundwater (Part 2 of 2)
Recycled Water Issue Paper
Long-term impacts of current water use
restrictions, Issue Paper chapter on
Conservation
Local Resources (Part 1 of 2)
Local Resources (Part 2 of 2)
Conservation savings forecast, Draft 2015
IRP Update Issue Paper Addendum
Retail Demands and Conservation
Draft IRP Technical Results (Part 1 of 2)
Draft IRP Technical Results briefing
Draft IRP Technical Results (Part 2 of 2)
IRP/UWMP Technical Process Overview
Final Technical Results
Final Technical Results
Overview of draft 2015 UWMP
and Water Service Reliability
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Table 5-3
Water Supplier Information Exchange
6 Counties
Los Angeles
San Diego

Orange
Ventura

Riverside

San Bernardino

Agoura Hills
Aliso Viejo
Arcadia
Artesia
Azusa
Bell Gardens
Bellflower
Bradbury
Buena Park
Burbank
Calabasas
Camarillo
Carson
Chino
Chino Hills
Chula Vista
Claremont
Compton
Corona
Covina
Cudahy
Culver City
Cypress
Dana Point
Del Mar
Diamond Bar
Downey
Duarte
Eastvale

Fillmore
Fontana
Fountain Valley
Fullerton
Garden Grove
Gardena
Glendale
Glendora
Hawaiian Gardens
Hermosa Beach
Hidden Hills
Huntington Beach
Imperial Beach
Industry
Inglewood
Irvine
Irwindale
La Canada Flintridge
La Habra
La Habra Heights
La Mesa
La Mesa
La Mirada
La Palma
La Puente
La Verne
Laguna Beach
Laguna Hills
Laguna Niguel

Rosemead
San Clemente
San Dimas
San Fernando
San Gabriel
San Jacinto
San Marcos
San Marino
Santa Ana
Santa Fe Springs
Santa Monica
Seal Beach
Sierra Madre
Signal Hill
Simi Valley
Solana Beach
South El Monte
South Gate
South Pasadena
Stanton
Temecula
Temple City
Thousand Oaks
Torrance
Upland
Ventura
Villa Park
Vista
Walnut

El Cajon

Laguna Woods

El Monte
El Segundo
Encinitas
Escondido

Lake Elsinore
Lake Forest
Lakewood
Lawndale

Long Beach
Los Alamitos
Lynwood
Malibu
Manhattan Beach
Maywood
Menifee
Mission Viejo
Monrovia
Monterey Park
Moorpark
Murrieta
National City
Newport Beach
Norco
Norwalk
Ontario
Oxnard
Palos Verdes Estates
Paramount
Pasadena
Perris
Pico Rivera
Placentia
Pomona
Port Hueneme
Poway
Rancho Cucamonga
Rancho Palos Verdes
Rancho Santa
Margarita
Redondo Beach
Riverside
Rolling Hills
Rolling Hills Estates

136 Cities
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West Hollywood
Westlake Village
Westminster
Whittier
Wildomar

5-7

Table 5-3
Water Supplier Information Exchange (continued)
26 Member Agencies
Anaheim

Foothill MWD

Beverly Hills

Fullerton

Burbank

Glendale

Calleguas MWD
Central Basin MWD
Compton
Eastern MWD

Inland Empire Utilities
Agency
Las Virgenes MWD
Long Beach
Los Angeles

Municipal Water
District of Orange
County
Pasadena
San Diego County
Water Authority

Torrance
Upper San Gabriel
Valley MWD

San Fernando

West Basin MWD

San Marino
Santa Ana
Santa Monica

Western MWD

Three Valleys MWD

9 Groundwater Basin Management Organizations
Santa Margarita River
Watermaster
San Bernardino County
Flood Control District
Raymond Basin
Management Board

Ventura County
Watershed Protection
District
Chino Basin
Watermaster

Water Replenishment
District
Main San Gabriel Basin
Watermaster/

Upper Los Angeles
River Area
Watermaster
Orange County Water
District

Other Agencies / Planning Organizations
Sanitation Districts of
Los Angeles County

City of Los Angeles
Bureau of Sanitation

Orange County
Sanitation District

City of San Diego
Metropolitan
Wastewater
Department
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Southern California
Association of
Governments
City of San Diego
Recycled Water
Section Public Utilities
Department

Western Riverside
Council of
Governments
San Diego Association
of Governments
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(Notification per California Water Code §10621(b) and §10642)

Letter Notifying Cities and Counties


February 1, 2016
[Sent via US Mail to Member Agencies, City Managers and County Administrators]
Notice of Public Hearing on The Metropolitan Water District of Southern California’s Draft 2015
Urban Water Management Plan
The Metropolitan Water District of Southern California (Metropolitan) cordially invites you to
participate and provide comments at a public hearing on the draft 2015 Urban Water Management
Plan (UWMP). The UWMP presents Metropolitan’s long-term plan for ensuring water supply
reliability and water quality for the region. The draft UWMP complies with California state law
requiring urban water suppliers to prepare and update urban water management plans every five
years. The hearing will be held as part of the meeting of the Water Planning and Stewardship
Committee whose board members are helping to shape a public dialogue on the future of water
management and conservation in the region. The meeting is at:
The Metropolitan Water District of Southern California
700 North Alameda Street, Los Angeles, CA 90012
Water Planning and Stewardship Committee Meeting – Room 2-456
Monday, April 11, 2016 at 10:00 AM
The draft UWMP is posted on Metropolitan’s web site, mwdh2o.com for your review. Public input
is encouraged and will be considered during finalization of the 2015 UWMP. Written comments are
due by April 11, 2016. Please send comments to:
The Metropolitan Water District of Southern California
PO Box 54153
Los Angeles, CA 90054-0153
Attn: Edgar Fandialan
If you would like more information or have any questions, please contact Edgar Fandialan at
(213) 217-6764 or via email at efandialan@mwdh2o.com.
Very Truly Yours,
Devendra Upadhyay
Manager, Water Resource Management
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(Newspaper publication per California Water Code §10642 and Government Code §6066)

PUBLIC HEARING SCHEDULED ON
DRAFT URBAN WATER MANAGEMENT PLAN
The Metropolitan Water District of Southern California (Metropolitan) will hold a public hearing on

Monday, April 11, 2016 to receive comments on its draft 2015 Urban Water Management Plan
(UWMP).
The hearing will be held as part of the meeting of the Water Planning and Stewardship Committee
whose board members are helping to shape a public dialogue on the future of water management and
conservation in the region. The meeting is at:
The Metropolitan Water District of Southern California
700 North Alameda Street, Los Angeles, CA 90012
Water Planning and Stewardship Committee Meeting – Room 2-456
Monday, April 11, 2016 at 10:00 AM
The UWMP presents Metropolitan’s long-term plan for ensuring water supply reliability and water
quality for the region. The draft UWMP complies with California state law requiring urban water
suppliers to prepare and update urban water management plans every five years.
The draft plan is available on Metropolitan’s web site, mwdh2o.com. Public input is encouraged and
will be considered during finalization of the 2015 UWMP. Metropolitan will accept written
comments on the draft plan. All written comments must be received by April 11, 2016, by sending
them to:
The Metropolitan Water District of Southern California
P.O. Box 54153
Los Angeles, CA 90054-0153
Attn: Edgar Fandialan
For more information on the draft UWMP, please contact Edgar Fandialan of Metropolitan’s Water
Resource Management Group at (213) 217-6764.
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Resolution 
RESOLUTION
OF THE BOARD OF DIRECTORS
OF THE METROPOLITAN WATER DISTRICT OF SOUTHERN CALIFORNIA
ADOPTING THE 2015 URBAN WATER MANAGEMENT PLAN

WHEREAS, the California Urban Water Management Planning Act requires urban water
suppliers providing water for municipal purposes to more than 3,000 customers or supplying
more than 3,000 acre-feet of water annually to prepare and adopt, in accordance with prescribed
requirements, an urban water management plan every five years; and
WHEREAS, the California Urban Water Management Planning Act specifies the requirements
and procedures for adopting such Urban Water Management Plans; and
WHEREAS, the Board of Directors of The Metropolitan Water District of Southern California
has duly reviewed, discussed, and considered such Urban Water Management Plan and has
determined the 2015 Urban Water Management Plan to be consistent with the California Urban
Water Management Planning Act and to be an accurate representation of the water resources
plan for The Metropolitan Water District of Southern California.
NOW, THEREFORE, BE IT RESOLVED by the Board of Directors of The Metropolitan Water
District of Southern California that, on May 10, 2016, this District hereby adopts this 2015
Urban Water Management Plan for submittal to the State of California.
I HEREBY CERTIFY that the foregoing is a full, true and correct copy of a resolution adopted
by the Board of Directors of The Metropolitan Water District of Southern California, at its
meeting held on May 10, 2016.

Secretary of the Board of Directors
of The Metropolitan Water District
of Southern California
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Appendix 1
DEMAND FORECAST

Appendix 1
DEMAND FORECAST

Forecast Overview
5HWDLO ZDWHU GHPDQG IRUHFDVWLQJ LV HVVHQWLDO IRU SODQQLQJ WRWDO ZDWHU UHTXLUHPHQWV LQ
0HWURSROLWDQ·V VHUYLFH DUHD  5HWDLO ZDWHU GHPDQG FDQ EH PHW ZLWK FRQVHUYDWLRQ ORFDO
VXSSOLHV RU LPSRUWHG VXSSOLHV  $V D ZKROHVDOH LPSRUWHG ZDWHU VXSSOLHU 0HWURSROLWDQ·V ORQJ
WHUP SODQV IRFXV RQ WKH IXWXUH GHPDQGV IRU 0HWURSROLWDQ·V VXSSOLHV  ,Q RUGHU WR SURMHFW WKH
QHHG IRU UHVRXUFHV DQG V\VWHP FDSDFLW\ 0HWURSROLWDQ EHJLQV ZLWK D ORQJWHUP SURMHFWLRQ RI
UHWDLOZDWHUGHPDQGV
7RWDOUHWDLOGHPDQGVLQFOXGH


5HWDLO 0XQLFLSDO DQG ,QGXVWULDO 0 ,  Ɇ 5HWDLO 0 , GHPDQGV UHSUHVHQW XUEDQ ZDWHU XVH
ZLWKLQ WKH UHJLRQ LQFOXGLQJ UHVLGHQWLDO FRPPHUFLDO LQGXVWULDO DQG LQVWLWXWLRQDO ZDWHU
XVHV7RIRUHFDVWUHWDLO0 ,GHPDQGV0HWURSROLWDQXVHVHFRQRPHWULFPRGHOVWKDWKDYH
EHHQ DGDSWHG IRU FRQGLWLRQV LQ 6RXWKHUQ &DOLIRUQLD 7KH HFRQRPHWULF PRGHOV DUH
VWDWLVWLFDO PRGHOV WKDW FDQ FDSWXUH DQG H[SODLQ WKH LPSDFWV RI ORQJWHUP
VRFLRHFRQRPLF WUHQGV RQ UHWDLO 0 , GHPDQGV  7KH HFRQRPHWULF PRGHOV LQFRUSRUDWH
SURMHFWLRQV RI GHPRJUDSKLF DQG HFRQRPLF YDULDEOHV IURP UHJLRQDO WUDQVSRUWDWLRQ
SODQQLQJDJHQFLHVWRSURGXFHIRUHFDVWVRIZDWHUGHPDQG



5HWDLO $JULFXOWXUDO 'HPDQG Ɇ 5HWDLO DJULFXOWXUDO GHPDQGV FRQVLVW RI ZDWHU XVH IRU
LUULJDWLQJ FURSV  0HWURSROLWDQ·V PHPEHU DJHQFLHV SURYLGH SURMHFWLRQV RI DJULFXOWXUDO
ZDWHUXVHEDVHGRQPDQ\IDFWRUVLQFOXGLQJIDUPDFUHDJHFURSW\SHVKLVWRULFDOZDWHU
XVHDQGODQGXVHFRQYHUVLRQ0HWURSROLWDQUHOLHVRQPHPEHUDJHQFLHV·SURMHFWLRQVRI
DJULFXOWXUDOGHPDQGV



6HDZDWHU%DUULHU'HPDQGɆ6HDZDWHUEDUULHUGHPDQGVUHSUHVHQWWKHDPRXQWRIZDWHU
QHHGHG WR KROG EDFN VHDZDWHU LQWUXVLRQ LQWR WKH FRDVWDO JURXQGZDWHU EDVLQV
*URXQGZDWHU PDQDJHPHQW DJHQFLHV GHWHUPLQH WKH EDUULHU UHTXLUHPHQWV EDVHG RQ
JURXQGZDWHUOHYHOVLQMHFWLRQZHOOVDQGUHJXODWRU\SHUPLWV



5HSOHQLVKPHQW 'HPDQG Ɇ 5HSOHQLVKPHQW GHPDQGV UHSUHVHQW WKH DPRXQW RI ZDWHU
PHPEHUDJHQFLHVSODQWRXVHWRUHSOHQLVKWKHLUJURXQGZDWHUEDVLQVLQRUGHUWRPDLQWDLQ
VXVWDLQDEOHEDVLQKHDOWKDQGSURGXFWLRQ

Retail M&I Demand Forecast
,QIRUHFDVWLQJUHWDLO0 ,ZDWHUGHPDQG0HWURSROLWDQDGRSWHGDQHZHFRQRPHWULFPRGHO WKH
0HWURSROLWDQ :DWHU 'LVWULFW ² (FRQRPHWULF 'HPDQG 0RGHO RU 0:'('0  GHYHORSHG E\ 7KH
%UDWWOH*URXS -DQXDU\ 0:'('0XWLOL]HVPXOWLSOHUHJUHVVLRQZKLFKLVJHQHUDOO\IDYRUHG
E\ DFDGHPLFV DQG SUDFWLWLRQHUV IRU ORQJWHUP ZDWHU GHPDQG DQDO\VLV  ,W XVHV GHPDQG
UHODWLRQVKLSVEDVHGRQDFWXDOREVHUYHGEHKDYLRUWRFRQVLGHUWKHHIIHFWRIDQWLFLSDWHGFKDQJHV
LQGHPDQGIDFWRUVRQORQJWHUPGHPDQG
0:'('0LVFRPSULVHGRIWKUHHVHSDUDWHUHJUHVVLRQPRGHOVGHVFULEHGEHORZ(DFKPRGHOLV
GHYHORSHG XVLQJ KLVWRULFDO ZDWHU FRQVXPSWLRQ DQG VRFLRGHPRJUDSKLF DQG HFRQRPLF GDWD
VSHFLILFWRWKHVHFWRU
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Single-Family Residential (SFR) Model - SFR water demand is modeled as a function of price,
weather, retailer level housing, socio-demographic characteristics, and member agency
level fixed effects. The model used water consumption data from 153 retailers with 3,000
accounts or more in Metropolitan’s service area. The dataset, ranging from 1994 to 2011,
consisted of 1,225 observations and represented 80 percent of all SFR accounts from all 26
Metropolitan member agencies.



Multi-family Residential (MFR) Model - MFR demand is modeled as a function of price,
retailer level housing, socio-demographic characteristics, and member agency level fixed
effects. Water consumption data was collected from 53 water retailers consisting of 469
observations and representing 23 out of 26 Metropolitan member agencies.



Commercial, Industrial, and Institutional (CII) Model - CII demand is modeled as a function
of price, weather, employment, the share of employment in the manufacturing sector, and
member agency level fixed effects. Water consumption data was collected from 75 water
retailers consisting of 709 observations and representing 25 out of 26 Metropolitan member
agencies.

The SFR and MFR models forecast average monthly household consumption before
conservation, while the CII model forecasts average monthly consumption per employee.
Table A.1-1 shows the dependent and the covariates uses in the econometric models for each
sector.

Table A.1-1
MWD-EDM Variables
Sector

Dependent Variable

Independent Variable (Covariate)

SFR

Water-Use Per
Household

Total Average Cost
Total Average Cost x Median Lot Size
Annual precipitation
Average Max Temperature
Median Income
Average Household Size
Median Lot Size

MFR

Water-Use Per
Household

Median Tier Price
Median Income
Median Lot Size
Average Household Size

Water-Use Per
Employee

Median Tier Price
Cooling Degree Days
Average Max Temperature
Share of Employment In Manufacturing
Median Tier Price x Share of Manufacturing

CII

Total retail M&I demand is the product of projected household/employee and the average
monthly consumption.

A.1-2
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3ULFH(ODVWLFLW\
3ULFH HODVWLFLW\ RI GHPDQG LV D PHDVXUH XVHG LQ HFRQRPLFV WR VKRZ WKH UHVSRQVLYHQHVV RI WKH
TXDQWLW\RIZDWHUGHPDQGHGWRDFKDQJHLQLWVSULFH7KHDVVXPHGSULFHLQFUHDVHUHGXFHVWKH
ZDWHU XVH  7KLV UHGXFWLRQ FDQ EH DVVHVVHG LQ 0:'('0 DQG LV FRQVLGHUHG D FRQVHUYDWLRQ
VDYLQJVGXHWRSULFHRU´SULFHHIIHFWµ&RQVXPHUVFDQUHVSRQGWRSULFHLQFUHDVHVE\LQVWDOOLQJ
ZDWHUFRQVHUYLQJIL[WXUHVDQGDSSOLDQFHVVXFKDVKLJKHIILFLHQF\WRLOHWV+RZHYHUPDQ\RIWKH
IL[WXUHEDVHG FRQVHUYDWLRQ VDYLQJV RSWLRQV DUH DOUHDG\ IDFWRUHG LQWR 0HWURSROLWDQ·V
&RQVHUYDWLRQ 6DYLQJV 0RGHO  $V PRUH ZDWHU HIILFLHQW IL[WXUHV DUH LQVWDOOHG WKH LPSDFW RI
FKDQJLQJ ZDWHU XVLQJ EHKDYLRU WKURXJK SULFH RU UDWHV LV UHGXFHG  &RQVLGHU FRQVXPHUV ZKR
UHVSRQG WR UDWH LQFUHDVHV E\ WDNLQJ VKRUWHU VKRZHUV  7KHLU EHKDYLRU DGMXVWPHQW ZLOO VDYH OHVV
ZDWHU LI WKH\ XVH D ZDWHUHIILFLHQW ORZIORZ VKRZHUKHDG FRPSDUHG WR D UHJXODU VKRZHUKHDG
7KLV HIIHFW LV NQRZQ DV GHPDQG KDUGHQLQJ  ,Q RUGHU WR DYRLG GRXEOHFRXQWLQJ FRQVHUYDWLRQ
VDYLQJVDQGDFFRXQWIRUGHPDQGKDUGHQLQJWKHLPSDFWRISULFHHODVWLFLW\LVUHGXFHG,Q0:'
('0SULFHHODVWLFLW\LVUHGXFHGWRSHUFHQWE\DQGLVNHSWFRQVWDQWEH\RQG3ULFH
HIIHFW VDYLQJV DUH UHGXFHG DQG GHPDQGV LQFUHDVHG  DV D UHVXOW RI WKLV DGMXVWPHQW 7KH
HODVWLFLW\ LV UHGXFHG LQ SURSRUWLRQ WR LQFUHDVHV LQ FRQVHUYDWLRQ VDYLQJV IURP WKH FRQVHUYDWLRQ
PRGHO5HGXFLQJSULFHHODVWLFLW\WRRILWVRULJLQDOO\HVWLPDWHGOHYHOVLVEDVHGRQSURIHVVLRQDO
MXGJPHQW DVVXPLQJWKDW PXFK RI WKH HDVLO\ REWDLQHG ZDWHU XVH HIILFLHQFLHV ZLOO EH DFKLHYHG
E\EXWDOORZLQJIRUQHZFRQVHUYDWLRQWHFKQRORJLHV
)L[HG(IIHFWV
0:'('0IRUHFDVWVUHWDLO0 ,GHPDQGIRUHDFKRIWKHPHPEHUDJHQFLHV7RDFFRXQWIRU
WKH GLIIHUHQFHV REVHUYHG EHWZHHQ HDFK DJHQF\ 0:'('0 XVHV WKH IL[HG HIIHFWV RU WKH
FRQVWDQWWHUPWKDWUHSUHVHQWVWKHPHPEHUDJHQF\VSHFLILFLQWHUFHSWVWKDWDFFRXQWIRUDOOWLPH
LQYDULDQWXQREVHUYHGIDFWRUVFRPPRQWRDQDJHQF\
'HPRJUDSKLFV
'HPRJUDSKLFV DUH UHFRJQL]HG E\ WKH ZDWHU LQGXVWU\ DV GULYHUV RI ZDWHU GHPDQG
0HWURSROLWDQ·V UHWDLO GHPDQG PRGHOOLQJ LV GULYHQ E\ NH\ GHPRJUDSKLFV VXFK DV SURMHFWHG
SRSXODWLRQKRXVHKROGVHPSOR\PHQWDQGPHGLDQKRXVHKROGLQFRPH
0HWURSROLWDQ XVHV GHPRJUDSKLF JURZWK SURMHFWLRQV SURGXFHG E\ WZR UHJLRQDO WUDQVSRUWDWLRQ
SODQQLQJ DJHQFLHV WKH 6RXWKHUQ &DOLIRUQLD $VVRFLDWLRQ RI *RYHUQPHQWV 6&$*  DQG WKH
6DQ'LHJR $VVRFLDWLRQ RI *RYHUQPHQWV 6$1'$*   7RJHWKHU WKH\ UHSUHVHQW PRUH WKDQ 
FLWLHV LQ 6RXWKHUQ &DOLIRUQLD DQG SURGXFH ORQJWHUP WUDQVSRUWDWLRQ SODQV IRU VXVWDLQDEOH
FRPPXQLWLHV  $PRQJ RWKHU UHVSRQVLELOLWLHV 6&$* DQG 6$1'$* DOVR SUHSDUH SURMHFWLRQV RI
SRSXODWLRQ KRXVHKROGV LQFRPH DQG HPSOR\PHQW IRU WKHLU UHJLRQV  %RWK SODQQLQJ DJHQFLHV
XSGDWH WKHLU UHJLRQDO JURZWK IRUHFDVWV DSSUR[LPDWHO\ HYHU\ IRXU \HDUV DW GLIIHUHQW WLPHV
6&$*LVWKHUHJLRQDOSODQQLQJDJHQF\IRUVL[FRXQWLHV,PSHULDO/RV$QJHOHV2UDQJH5LYHUVLGH
6DQ%HUQDUGLQRDQG9HQWXUD6$1'$*LVWKHUHJLRQDOSODQQLQJDJHQF\IRU6DQ'LHJR&RXQW\
6LJQLILFDQWO\ 6&$*·V DQG 6$1'$*·V RIILFLDO JURZWK SURMHFWLRQV DUH EDFNHG E\ HQYLURQPHQWDO
UHSRUWV 7KHVH UHJLRQDO JURZWK IRUHFDVWV SURYLGH WKH FRUH DVVXPSWLRQV XQGHUO\LQJ
0HWURSROLWDQ·VUHWDLOGHPDQGIRUHFDVWLQJPRGHO
,Q $SULO  6&$* UHOHDVHG WKH 2012-2035 Regional Transportation Plan/Sustainable
Communities Strategy JURZWK IRUHFDVW 573   7KH 573 LQFRUSRUDWHG XSGDWHG GDWD DQG
DVVXPSWLRQV WKDW UHIOHFWHG WKH  HFRQRPLF UHFHVVLRQ WKH  &HQVXV FRXQW DQG
 HPSOR\PHQW GDWD IURP WKH &DOLIRUQLD (PSOR\PHQW 'HYHORSPHQW 'HSDUWPHQW IRU WKH
,PSHULDO/RV$QJHOHV2UDQJH5LYHUVLGH6DQ%HUQDUGLQRDQG9HQWXUD&RXQWLHV0HWURSROLWDQ
XVHV WKH IRUHFDVW IRU HYHU\ FRXQW\ H[FHSW ,PSHULDO ZKLFK LV RXWVLGH RI 0HWURSROLWDQ·V VHUYLFH
DUHD
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,Q 2FWREHU  6$1'$* UHOHDVHG WKH Series 13: 2050 Regional Growth Forecast 6HULHV  
6HULHVLVDFRPSUHKHQVLYHSURMHFWLRQRIWKHUHJLRQDOGHPRJUDSKLFHFRQRPLFDQGKRXVLQJ
WUHQGVH[SHFWHGRYHUWKH QH[W IRXU GHFDGHV IRUWKH 6DQ'LHJRUHJLRQ0HWURSROLWDQXVHVWKH
IRUHFDVWIRUWKH6DQ'LHJR&RXQW\:DWHU$XWKRULW\·VVHUYLFHDUHDLQWKHUHWDLOGHPDQGIRUHFDVW
Effects of the Great Recession on SCAG’s and SANDAG’s Forecasts
7KH *UHDW 5HFHVVLRQ RI  VHYHUHO\ LPSDFWHG WKH UHJLRQ·V HFRQRPLF JURZWK (FRQRPLF
JURZWK LV D PDMRU IDFWRU LQ SRSXODWLRQ JURZWK WKURXJK PLJUDWLRQ  -RE DYDLODELOLW\ DWWUDFWV
SHRSOHWRWKHUHJLRQ&RQYHUVHO\DVFDUFLW\RIHPSOR\PHQWOHDGVWRRXWPLJUDWLRQDVSHRSOH
OHDYH LQ VHDUFK RI ZRUN  %HWZHHQ  DQG  WKH UHJLRQ ORVW DSSUR[LPDWHO\  MREV
7KH VWDWH DQG WKH UHJLRQ H[SHULHQFHG GLVSURSRUWLRQDWHO\ KLJK MRE ORVVHV FRPSDUHG ZLWK WKH
QDWLRQ  %HFDXVH SDWWHUQV RI PLJUDWLRQ DUH LQIOXHQFHG E\ MRE DYDLODELOLW\ 6RXWKHUQ &DOLIRUQLD
VDZQHWRXWERXQGGRPHVWLFPLJUDWLRQ2WKHUPDMRUIDFWRUVWKDWDIIHFWSRSXODWLRQJURZWKDUH
IHUWLOLW\ DQG PRUWDOLW\  7KH DFXWH HFRQRPLF XQFHUWDLQWLHV DOVR DIIHFWHG SHRSOH·V GHFLVLRQ WR
VWDUWDIDPLO\&RQVHTXHQWO\GHOD\HGIDPLO\IRUPDWLRQDQGUHGXFHGELUWKUDWHFRQWULEXWHGWR
VORZHUSRSXODWLRQJURZWKWKDQZDVDQWLFLSDWHGEHIRUHWKHUHFHVVLRQ+RZHYHUPRUWDOLW\UDWHV
ZHUHSURMHFWHGWREHORZHUDVWKHSURSRUWLRQRIROGHUSHRSOH DJH VLJQLILFDQWO\LQFUHDVHV
$VDUHVXOWWKHQHWJURZWKLQSRSXODWLRQLQWKHSRVWUHFHVVLRQHUDLVSURMHFWHGWREHORZHUWKDQ
SUHYLRXVO\SURMHFWHGLQWKH,538SGDWH
Trends in Southern California
Population
$FFRUGLQJWR6&$*DQG6$1'$*HVWLPDWHVWKHSRSXODWLRQLQ0HWURSROLWDQ·VVHUYLFHDUHDZLOO
UHDFK  PLOOLRQ LQ  PLOOLRQ LQ  DQG  PLOOLRQ E\   :KLOH /RV $QJHOHV
&RXQW\OHDGVLQWRWDOSRSXODWLRQWKHLQODQGDUHDVRI5LYHUVLGHDQG6DQ%HUQDUGLQRFRXQWLHVDUH
SURMHFWHG WR JURZ DW WKH IDVWHVW UDWHV RYHU WKH QH[W WHQ\HDUV  *HQHUDOO\ VSHDNLQJ KRZHYHU
DQQXDO JURZWK UDWHV ZLOO VORZ IRU DOO FRXQWLHV EHWZHHQ  DQG   ,Q SDUW WKLV LV GXH WR
FKDQJLQJSDWWHUQVRIPLJUDWLRQ,WDOVRUHIOHFWVWKHHIIHFWVRIWKHUHFHVVLRQRIWKHODWHVDQG
WKHRQJRLQJUHVWUXFWXULQJRIWKH6RXWKHUQ&DOLIRUQLDHFRQRP\
Employment
:LWKLQ 0HWURSROLWDQ·V VHUYLFH DUHD HPSOR\PHQW JURZWK LV OLNHO\ WR RFFXU XQHYHQO\ DFURVV WKH
VL[FRXQWLHV 2YHU WKH \HDU SHULRG EHWZHHQ  DQG  WKH JUHDWHVW HPSOR\PHQW
LQFUHDVHV DUH H[SHFWHG WR RFFXU LQ 5LYHUVLGH /RV $QJHOHV DQG 6DQ 'LHJR &RXQWLHV ZLWK
HVWLPDWHG LQFUHDVHV RI   DQG  WKRXVDQG MREV UHVSHFWLYHO\  5HODWLYH WR H[LVWLQJ
HPSOR\PHQW5LYHUVLGHDQG6DQ%HUQDUGLQRFRXQWLHVDUHH[SHFWHGWRKDYHWKHKLJKHVWUDWHVRI
HPSOR\PHQWJURZWK
)LJXUH $ DQG 7DEOH $ VXPPDUL]H WKH SURMHFWHG JURZWK RI FRPPHUFLDO LQGXVWULDO DQG
LQVWLWXWLRQDOHPSOR\PHQWLQ0HWURSROLWDQ VVHUYLFHDUHD7RWDOXUEDQHPSOR\PHQWLVH[SHFWHGWR
LQFUHDVHIURPPLOOLRQLQWRDERXWPLOOLRQLQ7KLVLQFUHDVHRIDERXWSHUFHQWLV
JUHDWHUWKDQ WKH SURMHFWHG SRSXODWLRQ LQFUHDVH RI  SHUFHQW VXJJHVWLQJ D VOLJKWO\ LQFUHDVHG
VKDUHRIWKHSRSXODWLRQZLOOEHHPSOR\HGRYHUWLPH

$
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Figure A.1-1 Actual and Projected Population
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Figure A.1-2 Actual and Projected Urban Employment
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Residential Consumers
6RXWKHUQ &DOLIRUQLD·V UHJLRQDO SODQQLQJ DJHQFLHV KDYH IRUHFDVW UHVLGHQWLDO KRXVLQJ JURZWK LQ
DOO SDUWV RI WKH 0HWURSROLWDQ VHUYLFH DUHD  7KHVH IRUHFDVWV DUH VKRZQ LQ )LJXUH $ DQG
7DEOH$  7KH WRWDO RFFXSLHG KRXVLQJ VWRFN LV H[SHFWHG WR LQFUHDVH PRUH WKDQ SHUFHQW
EHWZHHQ  DQG  JURZLQJ IURP  WR DURXQG  PLOOLRQ KRXVLQJ XQLWV  0XFK RI WKLV
JURZWKZLOOOLNHO\RFFXULQKRWWHULQODQGDUHDVRI6RXWKHUQ&DOLIRUQLD:LWKLQWKHVHUYLFHWHUULWRU\
WKHKRXVHKROGRFFXSDQF\VL]H KRXVHKROGSRSXODWLRQGLYLGHGE\WRWDORFFXSLHGGZHOOLQJXQLWV 
LVSURMHFWHGWRGHFOLQHVOLJKWO\IURPDERXW SHUVRQVSHUXQLWFXUUHQWO\WRSHUVRQVSHUXQLW
E\
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3HUPLWV IRU QHZ UHVLGHQWLDO KRXVLQJ FRQVWUXFWLRQ DUH DQRWKHU LQGLFDWRU RI WKH IXWXUH JURZWK LQ
ZDWHUGHPDQG)LJXUH$VKRZVWKHSDWWHUQRIKLVWRULFDOJURZWKLQUHVLGHQWLDOKRXVLQJSHUPLWV
EHWZHHQDQG7KHHIIHFWRIHFRQRPLFF\FOHVFDQFOHDUO\EHVHHQRYHUWLPHZLWKWKH
SUHFLSLWRXV IDOO LQ KRXVLQJ FRQVWUXFWLRQ GXULQJ WKH  WR  UHFHVVLRQ EHLQJ PRVW QRWDEOH
7KHUHLVDUHFHQWVOLJKWLQFUHDVHRIFRQVWUXFWLRQIURPWR

Figure A.1-3 Actual and Projected Households
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Figure A.1-4 Residential Housing Permits in Six-County Region
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Water Demands
As shown in Figure A.1-5 and Table A.1-5, actual retail water demands in 2015 was 3.1 million
acre-feet (MAF), which is approximately the same as in 1980. This is due to a number of factors
including an aggressive outreach campaign due the severe drought since 2012, advancement
in conservation, and mandatory water use restriction.
Of the estimated 3.1 MAF of total retail water use in 2015, agricultural water use was only about
99 TAF. This is due to severe drought, water rate increases, and water use restrictions. By 2040,
under average conditions, retail agricultural demand is expected to be about 160 TAF.
Retail Demand
It is estimated that total M&I water use will grow from an annual average of 3.0 MAF in 2015 to
3.8 MAF in 2040. All water demand projections assume normal weather conditions. Future
changes in estimated water demand assume continued water savings due to conservation
measures such as water savings resulting from plumbing codes, price effects, and the
continuing implementation of utility-funded conservation BMPs. Retail demand was greatly
reduced in 2015 due to extraordinary response to statewide calls for a 25 percent reduction in
water use in light of historic drought conditions. Regional water use is projected to increase
slightly until 2020 as demands rebound towards more normal levels. Between 2020 and 2040,
regional water use will grow slowly as driven by population and economic growth while water
use efficiency increases.
By County
M&I water demand is not expected to grow uniformly across counties. Consistent with the
general pattern of future demographic distributions, the largest absolute increases in urban
water demands are expected to occur in Los Angeles and Riverside Counties, with respective
estimated increases of about 231 TAF and 202 TAF between 2015 and 2040.
By Sector
Water use can also be broken down by sector. Between 2015 and 2040, single-family
residential water use is expected to increase by 18.5 percent (Table A.1-8), while multifamily
water use is estimated to increase by 32.9 percent (Table A.1-9). Table A.1-10 shows estimated
nonresidential water use increasing by 19.0 percent between 2015 and 2040.
Residential Water Use
While single-family homes are estimated to account for about 60 percent of the total occupied
housing stock in 2015, they are responsible for about 77 percent of total residential water
demands (Tables A.1-8 and A.1-9). This is consistent with the fact that single-family households
are known to use more water than multifamily households (e.g., those residing in duplexes,
triplexes, apartment buildings and condo developments) on a per housing-unit basis. This is
because single-family households tend to have more persons living in the household; they are
likely to have more water-using appliances and fixtures; and they tend to have more
landscaping.
Nonresidential Water Use
Nonresidential water use represented approximately 25 percent of the total M&I demands in
Metropolitan's service area in 2015 (Table A.1-10). This includes water that is used by businesses,
services, government, institutions (such as hospitals and schools), and industrial (or
manufacturing) establishments. Within the commercial/institutional category, the top water
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XVHUV LQFOXGH VFKRROV KRVSLWDOV KRWHOV DPXVHPHQW SDUNV FROOHJHV ODXQGULHV DQG UHVWDXUDQWV
,Q 6RXWKHUQ &DOLIRUQLD PDMRU LQGXVWULDO XVHUV LQFOXGH HOHFWURQLFV DLUFUDIW SHWUROHXP UHILQLQJ
EHYHUDJHVIRRGSURFHVVLQJDQGRWKHULQGXVWULHVWKDWXVHZDWHUDVDPDMRUFRPSRQHQWRIWKH
PDQXIDFWXULQJSURFHVV

Figure A.1-5 Actual and Projected Retail Water Demand
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Conservation Savings
7DEOH$VKRZVHVWLPDWHGFRQVHUYDWLRQVDYLQJVUHVXOWLQJIURPDFWLYHFRQVHUYDWLRQSURJUDPV
´$FWLYHµ  RQJRLQJ FRQVHUYDWLRQ IURP QDWXUDO UHSODFHPHQW RI SOXPELQJ IL[WXUHV ´&RGH
%DVHGµ DQGFRQVHUYDWLRQLQGXFHGE\SURMHFWHGLQFUHDVHVLQWKHUHDOSULFHRIZDWHU ´3ULFH 
&RGH%DVHGVDYLQJVDFFRXQWIRUWKHODUJHVWVKDUHRIWRWDOFRQVHUYDWLRQ+RZHYHUDJJUHVVLYH
XWLOLW\IXQGHG FRQVHUYDWLRQ SURJUDPV KDYH PDGH D VLJQLILFDQW FRQWULEXWLRQ LQ WKLV DUHD  )RU
H[DPSOH0HWURSROLWDQDVVLVWHGSURJUDPVZHUHUHVSRQVLEOHIRUDQHVWLPDWHG7$)LQVDYLQJV
GXULQJ)<DQGQHDUO\7$)LQFXPXODWLYHFRQVHUYDWLRQVDYLQJVVLQFH)<
Projected M&I Demand by Sector
7DEOH$SURYLGHVDVXPPDU\RIPXQLFLSDODQGLQGXVWULDOGHPDQGVEURNHQGRZQE\VHFWRU
DORQJ ZLWK HDFK VHFWRU·V VKDUH RI WRWDO UHWDLO GHPDQG  ,Q  UHVLGHQWLDO XVH DFFRXQWHG IRU
DERXWSHUFHQWRIWRWDOSURMHFWHG0 ,GHPDQGZKLOHQRQUHVLGHQWLDOXVHFRQVWLWXWHGQHDUO\
 SHUFHQW RI SURMHFWHG 0 , GHPDQG  7KHVH VKDUHV DUH H[SHFWHG WR UHPDLQ WKH VDPH XQWLO
  6\VWHP ORVVHV DQG XQPHWHUHG XVH DUH H[SHFWHG WR UHPDLQ UHODWLYHO\ FRQVWDQW RYHU WKLV
SHULRGDWDERXWSHUFHQW
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2005












Actual


2000



1995












2010

18,740,000












2015

Estimated

Actual

1995
2000
2005
2010
/RV$QJHOHV&RXQW\




2UDQJH&RXQW\




5LYHUVLGH&RXQW\




6DQ%HUQDUGLQR&RXQW\




6DQ'LHJR&RXQW\




9HQWXUD&RXQW\




Metropolitan's Service Area
6,733,000
7,755,000
8,147,000
7,608,000
6RXUFH86&HQVXV&$'HSDUWPHQWRI)LQDQFH6&$*573DQG6$1'$*6HULHV
1RWH7RWDOVPD\QRWIRRWGXHWRURXQGLQJGLIIHUHQFHV

County

 $FUHIHHW 
2015






8,211,000

Estimated












2020

2020






8,538,000

19,355,000

Table A.1-3 Urban Employment Growth in Metropolitan’s Service Area (July)

15,702,000
16,784,000
17,617,000
18,047,000
6RXUFH86&HQVXV&$'HSDUWPHQWRI)LQDQFH6&$*573DQG6$1'$*6HULHV
1RWH7RWDOVPD\QRWIRRWGXHWRURXQGLQJGLIIHUHQFHV

Metropolitan’s Service Area

/RV$QJHOHV&RXQW\
2UDQJH&RXQW\
5LYHUVLGH&RXQW\
6DQ%HUQDUGLQR&RXQW\
6DQ'LHJR&RXQW\
9HQWXUD&RXQW\

County

 $FUHIHHW 

Table A.1-2 Population Growth in Metropolitan’s Service Area (July)

2025






8,874,000

20,017,000












2025

2030






9,166,000

Projected

20,639,000












2030

Projected
2035

2035






9,355,000

21,206,000












2040

2040






9,628,000

21,791,000
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5,341,000

1995

2005







5,771,000

Actual






5,540,000

2000







5,927,000

2010







6,090,000

2015

Estimated






6,412,000

2020







6,654,000

2025







3,333,000

1995

EDVHGRQEHVWDYDLODEOHGDWD

/RV$QJHOHV&RXQW\
2UDQJH&RXQW\
5LYHUVLGH&RXQW\
6DQ%HUQDUGLQR&RXQW\
6DQ'LHJR&RXQW\
9HQWXUD&RXQW\
Metropolitan's Service Area

County

 $FUHIHHW 
2005







3,803,000

Actual






3,935,000

2000







3,354,000

2010







3,135,000

2015







3,683,000

2020







3,782,000

2025

Table A.1-5 Total Retail Demand in Metropolitan’s Service Area with Conservation and SB X7-7

6RXUFH86&HQVXV&$'HSDUWPHQWRI)LQDQFH6&$*5736$1'$*6HULHV5HJLRQDO*URZWK)RUHFDVW $SULO 
1RWH7RWDOVPD\QRWIRRWGXHWRURXQGLQJGLIIHUHQFHV

/RV$QJHOHV&RXQW\
2UDQJH&RXQW\
5LYHUVLGH&RXQW\
6DQ%HUQDUGLQR&RXQW\
6DQ'LHJR&RXQW\
9HQWXUD&RXQW\
Metropolitan's Service Area

County

 $FUHIHHW 

Table A.1-4 Occupied Housing Growth in Metropolitan’s Service Area







3,846,000

2030

Projected







6,871,000

2030

Projected
2035







3,914,000

2035







7,095,000

2040







3,966,000

2040







7,322,000
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3,038,000

1995

2005







3,579,000

Actual






3,640,000

2000







3,236,000

2010







3,035,000

2015







294,800

1995

EDVHGRQEHVWDYDLODEOHGDWD

/RV$QJHOHV&RXQW\
2UDQJH&RXQW\
5LYHUVLGH&RXQW\
6DQ%HUQDUGLQR&RXQW\
6DQ'LHJR&RXQW\
9HQWXUD&RXQW\
Metropolitan's Service Area

County

 $FUHIHHW 
Actual






294,800

2000







223,300

2005







118,000

2010







99,300

2015

Table A.1-7 Total Retail Agricultural Demand in Metropolitan’s Service Area

EDVHGRQEHVWDYDLODEOHGDWD

/RV$QJHOHV&RXQW\
2UDQJH&RXQW\
5LYHUVLGH&RXQW\
6DQ%HUQDUGLQR&RXQW\
6DQ'LHJR&RXQW\
9HQWXUD&RXQW\
Metropolitan's Service Area

County

 $FUHIHHW 







129,800

2020







3,551,000

2020







167,300

2025







3,615,000

2025







163,100

2030

Projected







3,684,000

2030

Projected

Table A.1-6 Total Retail M&I Demand in Metropolitan’s Service Area with Conservation and SB X7-7
2035







161,000

2035







3,753,000

2040







159,500

2040







3,806,000

Table A.1-8 Single Family Retail Demand in Metropolitan’s Service Area1
 $FUHIHHW 
County

/RV$QJHOHV&RXQW\
2UDQJH&RXQW\
5LYHUVLGH&RXQW\
6DQ%HUQDUGLQR&RXQW\
6DQ'LHJR&RXQW\
9HQWXUD&RXQW\
Metropolitan’s Service Area


2015

2020

2025
























Projected
2030







2035

2040















    

3URMHFWLRQVGRQRWLQFOXGHVDYLQJVHVWLPDWHVWRPHHW6%;

Table A.1-9 Multi-family Retail Demand in Metropolitan’s Service Area1
 $FUHIHHW 

/RV$QJHOHV&RXQW\
2UDQJH&RXQW\
5LYHUVLGH&RXQW\
6DQ%HUQDUGLQR&RXQW\
6DQ'LHJR&RXQW\
9HQWXUD&RXQW\

2015

2020

2025






















Metropolitan’s Service Area







County



Projected
2030

2035

2040




























3URMHFWLRQVGRQRWLQFOXGHVDYLQJVHVWLPDWHVWRPHHW6%;

Table A.1-10 Commercial, Industrial and Institutional Retail Demand
in Metropolitan’s Service Area1
 $FUHIHHW 

Projected
2030

/RV$QJHOHV&RXQW\
2UDQJH&RXQW\
5LYHUVLGH&RXQW\
6DQ%HUQDUGLQR&RXQW\
6DQ'LHJR&RXQW\
9HQWXUD&RXQW\

2015

2020

2025

2035

2040











































Metropolitan’s Service Area













County



3URMHFWLRQVGRQRWLQFOXGHVDYLQJVHVWLPDWHVWRPHHW6%;
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Table A.1-11 Unmetered Use in Metropolitan’s Service Area1
(Acre-feet)

Projected
2030

Los Angeles County
Orange County
Riverside County
San Bernardino County
San Diego County
Ventura County

2015

2020

2025

149,000
69,000
34,000
39,000
14,000
15,000

154,000
70,000
39,000
42,000
15,000
16,000

156,000
72,000
42,000
45,000
16,000
16,000

Metropolitan’s Service Area

320,000

336,000

347,000

County

1

2035

2040

159,000
73,000
46,000
48,000
16,000
17,000

162,000
74,000
49,000
51,000
17,000
17,000

165,000
76,000
52,000
53,000
18,000
17,000

359,000

370,000

381,000

Projections do not include savings estimates to meet SB X7-7.

Table A.1-12 Conservation Savings in Metropolitan’s Service Area – 1980 Base Year1
(Acre-feet)
Estimated
2000
2005

2010

2015

2020

2025

Projected
2030

2035

2040

235,000

296,000

364,000

406,000

436,000

465,000

484,000

513000

55,000

81,000

104,000

123,000

130,000

138,000

147,000

156,000

167,000

22,000

37,000

52,000

67,000

76,000

88,000

100,000

113,000

126,000

5,000

10,000

16,000

22,000

27,000

32,000

37,000

42,000

46,000

52,000

25,000

56,000

78,000

96,000

114,000

138,000

152,000

167,000

182,000

197,000

32,000

35,000

37,000

County

1995

Los Angeles
Orange County
Riverside
San Bernardino
San Diego
Ventura

81,000

166,000

25,000
10,000

4,000

9,000

13,000

16,000

20,000

28,000

30,000

Active, Code, Price

150,000

318,000

460,000

586,000

715,000

810,000

881,000

953,000 1,016,000 1,092,000

Pre-1990
Conservation
Total Conservation

250,000

250,000

250,000

250,000

250,000

250,000

250,000

250,000

400,000

568,000

710,000

836,000

965,000 1,060,000 1,131,000 1,203,000 1,266,000 1,342,000

1

250,000

250,000

Estimated conservation savings with active savings installed as of 2015.
Savings projections do not include savings derived from SB X7-7.

Table A.1-13 Projected Municipal and Industrial Demands by Sector
(Acre-feet)
Sector

Single-Family
Multi-Family
Non-Residential
System Losses/Unmetered

Metropolitan Total

1995

Historical1
2000
2005

2010

2015

2020

2025

Projected2
2030

2035

2040

1,792,000 2,169,000 2,150,000 1,925,000 1,922,000 2,186,000 2,181,000 2,215,000 2,262,000 2,278,000
522,000

632,000

626,000

561,000

578,000

637,000

686,000

711,000

732,000

768,000

699,000
275,000

847,000
333,000

839,000
330,000

751,000
296,000

744,000
320,000

853,000
336,000

870,000
347,000

880,000
359,000

883,000
370,000

885,000
381,000

3,288,000 3,981,000 3,945,000 3,533,000 3,564,000 4,012,000 4,084,000 4,165,000 4,247,000 4,312,000

Estimates of historical water use are prorated using percentages from projected demands and actual water use.
2 Projected demands are weather normalized and do not include savings estimates to meet SB X7-7
1
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Appendix 2
EXISTING REGIONAL WATER SUPPLIES

Appendix 2
EXISTING REGIONAL WATER SUPPLIES

:DWHUXVHGLQ0HWURSROLWDQ VVHUYLFHDUHDFRPHVIURPERWKORFDODQGLPSRUWHGVRXUFHV/RFDO
VRXUFHVLQFOXGHJURXQGZDWHUVXUIDFHZDWHUDQGUHF\FOHGZDWHU6RXUFHVRILPSRUWHGZDWHU
LQFOXGHWKH&RORUDGR5LYHUWKH6WDWH:DWHU3URMHFW 6:3 DQGWKH2ZHQV9DOOH\0RQR%DVLQ
2QDYHUDJHRYHUWKHODVW\HDUV IURPWR ORFDOVRXUFHVPHWDERXWSHUFHQWRI
WKHZDWHUQHHGVZKLOHLPSRUWHGVRXUFHVVXSSOLHGWKHUHPDLQLQJSHUFHQW
7KH &LW\ RI /RV $QJHOHV LPSRUWV ZDWHU IURP WKH 2ZHQV 9DOOH\0RQR %DVLQ HDVW RI WKH 6LHUUD
1HYDGDWKURXJKWKH/RV$QJHOHV$TXHGXFW /$$ 7KLVZDWHUFXUUHQWO\PHHWVDERXWSHUFHQW
RIWKHUHJLRQ VZDWHUQHHGVEDVHGRQDWHQ\HDUDYHUDJHIURPWREXWLVGHGLFDWHG
IRUXVHE\WKH&LW\RI/RV$QJHOHV0HWURSROLWDQSURYLGHVLPSRUWHGZDWHUVXSSOLHVWRPHHWWKH
UHPDLQLQJ SHUFHQWRI WKHUHJLRQ V ZDWHU QHHGV EDVHGRQWKH VDPH WHQ\HDUSHULRG  7KHVH
LPSRUWHG VXSSOLHV DUH UHFHLYHG IURP 0HWURSROLWDQ V &RORUDGR 5LYHU $TXHGXFW &5$  DQG WKH
6:3 V &DOLIRUQLD $TXHGXFW  7DEOH $ DQG )LJXUH$ VKRZ WKH KLVWRULFDO VRXUFHV RI ORFDO
DQGLPSRUWHGVXSSOLHVZLWKLQ0HWURSROLWDQ VVHUYLFHDUHD
7DEOH $ VKRZV WKH TXDQWLWLHV RI 0HWURSROLWDQ ZDWHU XVHG E\ PHPEHU DJHQFLHV GXULQJ WKH
ODVW WHQ \HDUV  0HWURSROLWDQ V ODUJHVW ZDWHU FXVWRPHUV DUH WKH 6DQ 'LHJR &RXQW\ :DWHU
$XWKRULW\ SHUFHQW &LW\RI/RV$QJHOHV SHUFHQW DQG0XQLFLSDO:DWHU'LVWULFWRI2UDQJH
&RXQW\ SHUFHQW 
7KHIROORZLQJVHFWLRQVGHVFULEHWKHFXUUHQWVXSSO\VRXUFHVLQPRUHGHWDLO7KHPDLQERG\RIWKH
8UEDQ:DWHU0DQDJHPHQW3ODQFRQWDLQVGHVFULSWLRQVRISODQQHGIXWXUHVXSSOLHV

Local Water Supplies
/RFDO VRXUFHV RI ZDWHU DYDLODEOH WR WKH UHJLRQ LQFOXGH VXUIDFH ZDWHU JURXQGZDWHU DQG
UHF\FOHGZDWHU6RPHRIWKHPDMRUULYHUV\VWHPVLQ6RXWKHUQ&DOLIRUQLDKDYHEHHQGHYHORSHG
LQWRV\VWHPVRIGDPVIORRGFRQWUROFKDQQHOVDQGSHUFRODWLRQSRQGVIRUVXSSO\LQJORFDOZDWHU
DQG UHFKDUJLQJ JURXQGZDWHU EDVLQV  )RU H[DPSOH WKH 6DQ *DEULHO DQG 6DQWD $QD 5LYHUV
FDSWXUH RYHU  SHUFHQW RI WKH UXQRII LQ WKHLU ZDWHUVKHGV  7KH /RV$QJHOHV 5LYHU V\VWHP
KRZHYHULVQRWDVHIILFLHQWLQFDSWXULQJUXQRII,QLWVXSSHUUHDFKHVZKLFKPDNHXSSHUFHQW
RI WKH ZDWHUVKHG PRVW UXQRII LV FDSWXUHG ZLWK UHFKDUJH IDFLOLWLHV  ,Q LWV ORZHU UHDFKHV ZKLFK
FRPSULVHWKHUHPDLQLQJSHUFHQWRIWKHZDWHUVKHGWKHULYHUDQGLWVWULEXWDULHVDUHOLQHGZLWK
FRQFUHWHVRWKHUHDUHQRUHFKDUJHIDFLOLWLHV7KH6DQWD&ODUD5LYHULQ9HQWXUD&RXQW\LVRXWVLGH
RI 0HWURSROLWDQ V VHUYLFH DUHD EXW LW UHSOHQLVKHV JURXQGZDWHU EDVLQV XVHG E\ ZDWHU DJHQFLHV
ZLWKLQ0HWURSROLWDQ VVHUYLFHDUHD2WKHUULYHUVLQ0HWURSROLWDQ VVHUYLFHDUHDVXFKDVWKH6DQWD
0DUJDULWDDQG6DQ/XLV5H\DUHHVVHQWLDOO\QDWXUDOUHSOHQLVKPHQWV\VWHPV

(;,67,1*5(*,21$/:$7(56833/,(6
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Table A. 2-1
Sources of Water Supply to the Metropolitan Service Area
(AcreͲFeet)1
Calendar
Year









































Local Supplies

L.A. Aqueduct

Colorado River
Aqueduct2

State Water
Project3

Total














































































































































































































1.Notincludingsystemlosses.
2.ColoradoRiverAqueductdeliveriestoservicearea:grossHavasudiversionslessreturnflows,deliveriestoUSBR,Mexico,andstorage.
3.StateWaterProjectdeliveriestoservicearea:includesTableA,Art.21,Art.14(b),Art.12(d),Art.55,drawsfromstorage&carryover,
DWCV&otherexchanges,transfers,DroughtWaterBankandDryYearPoolPurchases,PoolsA&B,FloodWater,wheeling,PortHueneme
lease,SBVMWDPurchases.
4.BasedonbestavailabledataandestimatesasofOctober2015.
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2006




























 %DVHGRQEHVWDYDLODEOHGDWDDQGHVWLPDWHVDVRI6HSWHPEHU

Member Agency
&LW\RI$QDKHLP
&LW\RI%HYHUO\+LOOV
&LW\RI%XUEDQN
&DOOHJXDV0XQLFLSDO:DWHU'LVWULFW
&HQWUDO%DVLQ0XQLFLSDO:DWHU'LVWULFW
&LW\RI&RPSWRQ
(DVWHUQ0XQLFLSDO:DWHU'LVWULFW
)RRWKLOO0XQLFLSDO:DWHU'LVWULFW
&LW\RI)XOOHUWRQ
&LW\RI*OHQGDOH
,QODQG(PSLUH8WLOLWLHV$JHQF\
/DV9LUJHQHV0XQLFLSDO:DWHU'LVWULFW
&LW\RI/RQJ%HDFK
&LW\RI/RV$QJHOHV
0XQLFLSDO:DWHU'LVWULFWRI2UDQJH&RXQW\
&LW\RI3DVDGHQD
6DQ'LHJR&RXQW\:DWHU$XWKRULW\
&LW\RI6DQ)HUQDQGR
&LW\RI6DQ0DULQR
&LW\RI6DQWD$QD
&LW\RI6DQWD0RQLFD
7KUHH9DOOH\V0XQLFLSDO:DWHU'LVWULFW
&LW\RI7RUUDQFH
8SSHU6DQ*DEULHO9DOOH\0XQLFLSDO:DWHU'LVWULFW
:HVW%DVLQ0XQLFLSDO:DWHU'LVWULFW
:HVWHUQ0XQLFLSDO:DWHU'LVWULFWRI5LYHUVLGH&RXQW\
7RWDORI$OO$JHQFLHV

 $FUHIHHW 
2007




























2008
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Table A.2-2 Historical Metropolitan Water Deliveries to Member Agencies
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Figure A.2-1 Sources of Supply to Metropolitan’s Service Area
Local Supplies

L.A. Aqueduct

Colorado River Aqueduct

State Water Project

5000000
4500000
4000000
3500000
3000000
2500000
2000000
1500000
1000000
500000
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015

0

/RFDOVXSSOLHVIOXFWXDWHLQUHVSRQVHWRYDULDWLRQVLQUDLQIDOO'XULQJSURORQJHGSHULRGVRIEHORZ
QRUPDOUDLQIDOOORFDOZDWHUVXSSOLHVGHFUHDVH&RQYHUVHO\SURORQJHGSHULRGVRIDERYHQRUPDO
UDLQIDOO LQFUHDVH ORFDO VXSSOLHV  6RXUFHV RI JURXQGZDWHU EDVLQ UHSOHQLVKPHQW LQFOXGH ORFDO
SUHFLSLWDWLRQ UXQRII IURP WKH FRDVWDO UDQJHV DQG DUWLILFLDO UHFKDUJH ZLWK LPSRUWHG ZDWHU
VXSSOLHV  ,Q DGGLWLRQ WR UXQRII UHF\FOHG ZDWHU SURYLGHV DQ LQFUHDVLQJO\ LPSRUWDQW VRXUFH RI
UHSOHQLVKPHQWZDWHUIRUWKHUHJLRQ

Major Groundwater Basins
*URXQGZDWHU VRXUFHV DFFRXQW IRU DERXW  SHUFHQW RI WKH ORFDO ZDWHU VXSSOLHV ZKLFK DUH
IRXQG LQ PDQ\ EDVLQV WKURXJKRXW WKH 6RXWKHUQ &DOLIRUQLD UHJLRQ DQG SURYLGH DQ DQQXDO
DYHUDJH WRWDO SURGXFWLRQ RI DERXW 0$) SHU \HDU  )LJXUH $ VKRZV WKHORFDWLRQRIWKH
JURXQGZDWHUEDVLQVZLWKLQ0HWURSROLWDQ·VVHUYLFHDUHD*URXQGZDWHU\LHOGFRPHVIURPQDWXUDO
UHFKDUJH IURP WKH SHUFRODWLRQ RI UDLQIDOO DQG VWUHDP UXQRII DQG DFWLYH UHFKDUJH IURP
VSUHDGLQJ DQG LQMHFWLRQ RI FDSWXUHG VWRUPZDWHU UHF\FOHG ZDWHU DQG LPSRUWHG ZDWHU  ,Q
FHUWDLQ PDMRU GUDLQDJH DUHDV UXQRII LV UHWDLQHG LQ IORRG FRQWURO UHVHUYRLUV DQG UHOHDVHG LQWR
VSUHDGLQJ EDVLQV IRU SHUFRODWLRQ LQWR WKH JURXQG  ,Q /RV $QJHOHV &RXQW\ PDQ\ JURXQGZDWHU
UHFKDUJH IDFLOLWLHVORFDWHG DORQJ WKH XSSHU UHDFKHV RIWKH/RV$QJHOHV 5LYHUDQG 6DQ*DEULHO
5LYHU V\VWHPV SURYLGH UHFKDUJH WR 6DQ)HUQDQGR 5D\PRQG 0DLQ 6DQ*DEULHO &HQWUDO DQG
:HVW &RDVW JURXQGZDWHU EDVLQV  7KH 2UDQJH &RXQW\ :DWHU 'LVWULFW RSHUDWHV D V\VWHP RI
GLYHUVLRQVWUXFWXUHVDQGUHFKDUJHEDVLQVDORQJWKH6DQWD$QD5LYHUWKDWFDSWXUHVPXFKRIWKH
VWRUP UXQRII DV ZHOO DV ZDWHU IURP UHFODPDWLRQ IDFLOLWLHV LQ 5LYHUVLGH DQG 6DQ %HUQDUGLQR
FRXQWLHV6WRUPUXQRIILVDOVRGLYHUWHGWRUHFKDUJHEDVLQVLQWKH&KLQR%DVLQ7KLVZDWHUZKLFK
ZRXOG RWKHUZLVH IORZ LQWR WKH 3DFLILF 2FHDQ LV DOORZHG WR SHUFRODWH LQWR WKH XQGHUO\LQJ
DTXLIHUV VR LW PD\ EH SXPSHG IRU ORFDO XVH ZKHQ QHHGHG  5HF\FOHG ZDWHU XVH IRU
JURXQGZDWHU UHFKDUJH KDV LQFUHDVHG VWHDGLO\  7KH :DWHU 5HSOHQLVKPHQW 'LVWULFW RI 6RXWKHUQ
&DOLIRUQLD :5'  KDV VSUHDG UHF\FOHG ZDWHU DW WKH 0RQWHEHOOR )RUHED\ WR UHFKDUJH &HQWUDO
DQG :HVW &RDVW EDVLQV IRU PDQ\ \HDUV DQG LV ZRUNLQJ WR H[SDQG WKLV SUDFWLFH  7KH ,QODQG

$
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(PSLUH8WLOLWLHV$JHQF\ ,(8$ SURYLGHVUHF\FOHGZDWHUIRUUHFKDUJHRIWKH&KLQR%DVLQ2UDQJH
&RXQW\ :DWHU 'LVWULFW KDV LPSOHPHQWHG WKH *URXQGZDWHU 5HSOHQLVKPHQW 6\VWHP *:56  WR
UHFKDUJHRYHU7$)SHU\HDURIKLJKO\WUHDWHGUHF\FOHGZDWHUWRWKH2UDQJH&RXQW\%DVLQ
+LJKO\WUHDWHGUHF\FOHGZDWHULVDOVRXVHGDWVHDZDWHUEDUULHUVLQWKH:HVW&RDVW&HQWUDODQG
2UDQJH&RXQW\EDVLQVDQGKDVODUJHO\UHSODFHGXVHRILPSRUWHGZDWHUIRUWKLVSXUSRVH
$OPRVWDOOPDMRUJURXQGZDWHUEDVLQVLQ6RXWKHUQ&DOLIRUQLDDUHHLWKHUDGMXGLFDWHGRUPDQDJHG
E\ VSHFLDO GLVWULFWV RU DJHQFLHV  2YHU SHUFHQW RI WKH JURXQGZDWHU XVHG LQ 0HWURSROLWDQ·V
VHUYLFH DUHD LV SURGXFHG IURP DGMXGLFDWHG RU PDQDJHG JURXQGZDWHU EDVLQV  $GMXGLFDWHG
EDVLQV LQ WKH UHJLRQ LQFOXGH 5D\PRQG %DVLQ 8SSHU /RV $QJHOHV 5LYHU $UHD EDVLQV ZKLFK
LQFOXGH 6DQ )HUQDQGR 6\OPDU 9HUGXJR DQG (DJOH 5RFN %DVLQV  0DLQ 6DQ *DEULHO %DVLQ
&HQWUDO %DVLQ :HVW &RDVW %DVLQ 6L[ %DVLQV &KLQR %DVLQ DQG &XFDPRQJD %DVLQ  7KH 2UDQJH
&RXQW\ *URXQGZDWHU %DVLQ LV PDQDJHG E\ 2UDQJH &RXQW\ :DWHU 'LVWULFW SRUWLRQV RI WKH
9HQWXUD&RXQW\%DVLQVDUHPDQDJHGE\WKH)R[&DQ\RQ*URXQGZDWHU0DQDJHPHQW$JHQF\
DQG WKH :HVW 6DQ -DFLQWR %DVLQV DQG +HPHW6DQ -DFLQWR %DVLQV DUH PDQDJHG E\ (DVWHUQ
0XQLFLSDO :DWHU 'LVWULFW  ,Q JHQHUDO WKHVH EDVLQV KDYH PDQDJHPHQW SODQV WKDW LQFOXGH
SURWHFWLRQ IURP VHDZDWHU LQWUXVLRQ LQ WKH FRDVWDO UHJLRQ ZDWHU TXDOLW\ GHWHULRUDWLRQ DQG
H[FHVVLYH ORZHULQJ RI ZDWHU OHYHOV  *URXQGZDWHU EDVLQ PDQDJHUV DGGUHVV WUHDWPHQW RI
FRQWDPLQDWLRQPDQDJHUHFKDUJHDQGVWRUDJHSURJUDPVDQGPRQLWRUH[WUDFWLRQZDWHUOHYHOV
DQGZDWHUTXDOLW\

Major River Systems and Reservoirs
/RFDO VXUIDFH ZDWHU UHVRXUFHV FRQVLVW RI UXQRII FDSWXUHG LQ VWRUDJH UHVHUYRLUV DQG GLYHUVLRQV
IURP VWUHDPV  5HVHUYRLUV KROG WKH UXQRII IRU ODWHU GLUHFW XVH DQG GLYHUVLRQV IURP VWUHDPV DUH
GHOLYHUHGGLUHFWO\WRORFDOZDWHUV\VWHPV$V7DEOH$VKRZVORFDOZDWHUDJHQFLHVFXUUHQWO\
RZQDQGRSHUDWHUHVHUYRLUV7KHVHUHVHUYRLUVSURYLGHDVWRUDJHFDSDFLW\RIDSSUR[LPDWHO\
7$)  7KH KLVWRULF DYHUDJH \LHOG RI WKHVHORFDO VXUIDFH VXSSOLHVZKLFKFRPHIURPUHVHUYRLU
UHOHDVHV DQG VWUHDP GLYHUVLRQV LV DERXW 7$) SHU \HDU  7KH DQQXDO \LHOG YDULHV ZLGHO\
EHWZHHQZHWDQGGU\\HDUVDQGPRVWUHVHUYRLUVWKDWFDSWXUHORFDOVXUIDFHUXQRIIDUHRSHUDWHG
ZLWKPLQLPDOFDUU\RYHUVWRUDJH6DQ'LHJR&RXQW\KDVWKHJUHDWHVWVWRUDJHFDSDFLW\IRUWKHVH
W\SHVRIUHVHUYRLUVZLWKDSSUR[LPDWHO\SHUFHQWRIWKHWRWDOORFDODJHQF\VWRUDJHFDSDFLW\LQ
0HWURSROLWDQ VVHUYLFHDUHD
,Q DGGLWLRQ WR WKH VWRUDJH WKDW LV RZQHG DQG RSHUDWHG E\ ORFDO DJHQFLHV 0HWURSROLWDQ
RSHUDWHV '9/ /DNH 6NLQQHU DQG /DNH 0DWKHZV  '9/ VWRUHV ZDWHU LPSRUWHG GXULQJ \HDUV RI
DPSOHVXSSO\2I'9/·V7$)FDSDFLW\XSWRKDOILVGHGLFDWHGWRHPHUJHQF\VWRUDJHWKH
UHPDLQGHU LV DYDLODEOH WR DXJPHQW VXSSOLHV GXULQJ GU\ \HDUV DQG IRU VHDVRQDO VWRUDJH  ,Q
FRQWUDVW/DNH6NLQQHUDQG/DNH0DWKHZVDUHODUJHO\XVHGIRUV\VWHPRSHUDWLRQVUDWKHUWKDQGU\
\HDUVWRUDJH7DEOH$OLVWV0HWURSROLWDQRZQHGUHVHUYRLUVZLWKVLJQLILFDQWVWRUDJHFDSDFLW\
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Figure A.2-2
Major Groundwater Basins
In Metropolitan’s Service Area
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Table A.2-3
Local Storage Reservoirs in Metropolitan’s Service Area
7KRXVDQGV$FUHIHHW 

Member Agency/Sub-agency

Reservoir

Storage
Capacity

Eastern MWD
5DQFKR&DOLIRUQLD:'
/DNH+HPHW0:'

9DLO/DNH
/DNH+HPHW




Las Virgenes MWD

:HVWODNH5HVHUYRLU



City of Los Angeles

/RV$QJHOHV
(QFLQR
6WRQH&DQ\RQ
+ROO\ZRRG






6DQWLDJR



MWD of Orange County
,UYLQH5DQFK:' 6HUUDQR,'
San Diego County Water Authority
&DUOVEDG0:'
(VFRQGLGR&LW\RI
)DOOEURRN38'
+HOL[:'
3RZD\&LW\RI
5DLQERZ0:'
5DPRQD0:'
6DQ'LHJR&RXQW\:DWHU$XWKRULW\
6DQ'LHJR&LW\RI

6DQ'LHJXLWR:'
6ZHHWZDWHU$XWKRULW\
9DOOH\&HQWHU0:'
9LVWD,UULJDWLRQ'LVWULFW
Western MWD of Riverside
7HPHVFDO:DWHU&RPSDQ\
Total
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0DHUNOH
'L[RQ
:RKOIRUG
5HG0RXQWDLQ
&X\DPDFD
-HQQLQJV
3RZD\
%HFN
0RUUR+LOO
5DPRQD
2OLYHQKDLQ²&:$
%DUUHWW
(O&DSLWDQ
+RGJHV
/RZHU2WD\
0LUDPDU
0RUHQD
0XUUD\
6DQ9LFHQWH
6XWKHUODQG
6DQ'LHJXLWR
/RYHODQG
6ZHHWZDWHU
7XUQHU
+HQVKDZ



























5DLOURDG&DQ\RQ


896.8
$

Table A.2-4
Regional Storage Reservoirs in Metropolitan’s Service Area
7KRXVDQGV$FUHIHHW 

Reservoir

Capacity

'LDPRQG9DOOH\/DNH



/DNH6NLQQHU



/DNH0DWKHZV



7KHVHDUHXVHGIRURSHUDWLRQVDQGQRWSULPDULO\IRUGU\\HDU

VWRUDJH

/DVWO\&DVWDLFDQG3HUULVDUHWKHWHUPLQDOUHVHUYRLUVWRWKH:HVW%UDQFKDQG(DVW%UDQFKRIWKH
&DOLIRUQLD $TXHGXFW RSHUDWHG E\ ':5  7KURXJK WKH 0RQWHUH\ $PHQGPHQW WR LWV 6:3 ZDWHU
VHUYLFHFRQWUDFW0HWURSROLWDQKDVDFFHVVWR7$)RIIOH[LEOHVWRUDJHFDSDFLW\LQWKHVH6:3
WHUPLQDOUHVHUYRLUV

Water Recycling and Groundwater Recovery
:DWHUUHF\FOLQJSURMHFWVLQYROYHWUHDWLQJZDVWHZDWHUWRDOHYHOWKDWLVDFFHSWDEOHDQGVDIHIRU
PDQ\QRQSRWDEOHDSSOLFDWLRQV7KLVUHVRXUFHLVSURYLGLQJDQLQFUHDVLQJOHYHORIORFDOZDWHU,Q
0HWURSROLWDQEHJDQKHOSLQJWRIXQGLWVPHPEHUDJHQFLHV·UHF\FOHGZDWHUSURMHFWV6LQFH
WKDW WLPH 0HWURSROLWDQ KDV LQYHVWHG DSSUR[LPDWHO\  PLOOLRQ  ,Q ILVFDO \HDU  ZDWHU
UHF\FOLQJ SURMHFWV LQ ZKLFK 0HWURSROLWDQ KDV LQYHVWHG SURGXFHG RYHU  7$)  /RFDO DJHQF\
SURMHFWV WKDW GLG QRW UHFHLYH ILQDQFLDO DVVLVWDQFH IURP 0HWURSROLWDQ SURGXFHG DQ DGGLWLRQDO
 7$) DQG DSSUR[LPDWHO\  7$) RI 6DQWD $QD 5LYHU EDVH IORZ ZHUH XVHG WR UHFKDUJH WKH
2UDQJH &RXQW\ EDVLQ 7KLV EULQJV WKH UHJLRQDO WRWDO WR  7$) RI UHF\FOHG ZDWHU XVH
)LJXUH$GHPRQVWUDWHVWKHLQFUHDVHLQWKLVUHJLRQDOVXSSO\IRUGLUHFWXVH

Figure A.2-3 Recycled Water
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,Q DGGLWLRQ ORFDO DJHQFLHV KDYH LPSOHPHQWHG VHYHUDO SURMHFWV WR UHFRYHU FRQWDPLQDWHG RU
GHJUDGHGJURXQGZDWHUIRUSRWDEOHXVHV7KHJURXQGZDWHUUHFRYHU\SURMHFWVXVHDYDULHW\RI
WUHDWPHQW WHFKQRORJLHV WR UHPRYH QLWUDWHV YRODWLOH RUJDQLF FRPSRXQGV SHUFKORUDWH FRORU
DQG VDOW  ,Q  0HWURSROLWDQ EHJDQ KHOSLQJ IXQG LWV PHPEHU DJHQFLHV· JURXQGZDWHU
UHFRYHU\ SURMHFWV  6LQFH WKDW WLPH 0HWURSROLWDQ KDV LQYHVWHG DSSUR[LPDWHO\  PLOOLRQ  ,Q
)< WKHVH JURXQGZDWHU UHFRYHU\ SURMHFWV SURGXFHG  7$)  2WKHU PHPEHU DJHQF\
SURMHFWV WKDW GLG QRW UHFHLYH IXQGLQJ IURP 0HWURSROLWDQ SURGXFHG DQRWKHU  7$) IRU D
UHJLRQDOWRWDORI7$))LJXUH$VKRZVWKLVLQFUHDVHLQVXSSO\

Figure A.2-4 Groundwater Recovery
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Imported Water
0RVWPHPEHUDJHQFLHVDQGUHWDLOZDWHUVXSSOLHUVGHSHQGRQLPSRUWHGZDWHUIRUDSRUWLRQRI
WKHLU ZDWHU VXSSO\  )RU H[DPSOH /RV $QJHOHV DQG 6DQ 'LHJR WKH ODUJHVW DQG VHFRQG ODUJHVW
FLWLHV LQ WKH VWDWH  KDYH KLVWRULFDOO\ REWDLQHG XS WR  SHUFHQW RI WKHLU ZDWHU IURP LPSRUWHG
VRXUFHV  7KHVH LPSRUWHG ZDWHU UHTXLUHPHQWV DUH VLPLODU WR WKRVH RI RWKHU PHWURSROLWDQ DUHDV
ZLWKLQWKHVWDWHVXFKDV6DQ)UDQFLVFRDQGRWKHUFLWLHVDURXQGWKH6DQ)UDQFLVFR%D\
)LJXUH $ VKRZV WKH FRQYH\DQFH IDFLOLWLHV IRU WKH VWDWH·V LPSRUWHG ZDWHU VXSSOLHV
'HVFULSWLRQVRIHDFKRIWKHLPSRUWHGVRXUFHVRIZDWHUDYDLODEOHWR0HWURSROLWDQ VVHUYLFHDUHD
IROORZ-XVWLILFDWLRQIRUSURMHFWHGZDWHUVXSSOLHVIURPWKHVHVRXUFHVLVSURYLGHGLQ$SSHQGL[
Colorado River
$ QXPEHU RI ZDWHU DJHQFLHV ZLWKLQ &DOLIRUQLD KDYH ULJKWV WR GLYHUW ZDWHU IURP WKH
&RORUDGR 5LYHU  7KURXJK WKH 6HYHQ 3DUW\ $JUHHPHQW   VHYHQ DJHQFLHV UHFRPPHQGHG
DSSRUWLRQPHQWV RI &DOLIRUQLD·V VKDUH RI &RORUDGR 5LYHU ZDWHU ZLWKLQ WKH VWDWH  7DEOH $
VKRZV WKH KLVWRULF DSSRUWLRQPHQW RI HDFK DJHQF\ DQG WKH SULRULW\ DFFRUGHG WKDW
DSSRUWLRQPHQW
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Table A.2-5
Priorities in Seven-Party Agreement and Water Delivery Contracts
Priority

TAF
Annually

Description



3DOR9HUGH,UULJDWLRQ'LVWULFW²JURVVDUHDRIDFUHVRI
ODQGLQWKH3DOR9HUGH9DOOH\



<XPD3URMHFW 5HVHUYDWLRQ'LYLVLRQ ²QRWH[FHHGLQJDJURVV
DUHDRIDFUHVLQ&DOLIRUQLD

D

,PSHULDO,UULJDWLRQ'LVWULFWDQGODQGLQ,PSHULDODQG&RDFKHOOD
9DOOH\VWREHVHUYHGE\$OO$PHULFDQ&DQDO

E

3DOR9HUGH,UULJDWLRQ'LVWULFW³DFUHVRIODQGRQWKH
/RZHU3DOR9HUGH0HVD



0HWURSROLWDQ:DWHU'LVWULFWRI6RXWKHUQ&DOLIRUQLDIRUXVHRQ
WKHFRDVWDOSODLQRI6RXWKHUQ&DOLIRUQLD

6XEWRWDO






D

0HWURSROLWDQ:DWHU'LVWULFWRI6RXWKHUQ&DOLIRUQLDIRUXVHRQ
WKHFRDVWDOSODLQRI6RXWKHUQ&DOLIRUQLD



E

0HWURSROLWDQ:DWHU'LVWULFWRI6RXWKHUQ&DOLIRUQLDIRUXVHRQ
WKHFRDVWDOSODLQRI6RXWKHUQ&DOLIRUQLD



D

,PSHULDO,UULJDWLRQ'LVWULFWDQGODQGLQ,PSHULDODQG&RDFKHOOD
9DOOH\VWREHVHUYHGE\WKH$OO$PHULFDQ&DQDO

E

3DOR9HUGH,UULJDWLRQ'LVWULFW³DFUHVRIODQGRQWKH
/RZHU3DOR9HUGH0HVD



$JULFXOWXUDO8VHLQWKH&RORUDGR5LYHU%DVLQLQ&DOLIRUQLD
Total Prioritized Apportionment



5,362

7KH&RDFKHOOD9DOOH\:DWHU'LVWULFWQRZVHUYHV&RDFKHOOD9DOOH\
,QWKH&LW\RI6DQ'LHJRWKH6DQ'LHJR&RXQW\:DWHU$XWKRULW\0HWURSROLWDQDQGWKH

6HFUHWDU\RIWKH,QWHULRUHQWHUHGLQWRDFRQWUDFWWKDWPHUJHGDQGDGGHGWKH&LW\RI6DQ'LHJR·VULJKWV
WRVWRUHDQGGHOLYHU&RORUDGR5LYHUZDWHUWRWKHULJKWVRI0HWURSROLWDQ7KHFRQGLWLRQVRIWKDW
DJUHHPHQWKDYHORQJVLQFHEHHQVDWLVILHG

$
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7KHZDWHULVGHOLYHUHGWR0HWURSROLWDQ·VVHUYLFHDUHDE\ ZD\RIWKH&RORUDGR5LYHU$TXHGXFW
&5$  ZKLFK KDV D FDSDFLW\ RI QHDUO\  FIV  7KH &5$ FRQYH\V ZDWHU PLOHV IURP LWV
/DNH +DYDVX LQWDNH WR LWV WHUPLQDO UHVHUYRLU /DNH0DWKHZV QHDU WKH &LW\ RI 5LYHUVLGH
&RQYH\DQFH ORVVHV DORQJ WKH &5$ RI 7$) SHU \HDU UHGXFH WKH DPRXQW RI &RORUDGR5LYHU
ZDWHUUHFHLYHGLQWKHFRDVWDOSODLQ
6LQFH WKH GDWH RI WKH RULJLQDO FRQWUDFW VHYHUDO HYHQWV KDYH RFFXUUHG WKDW FKDQJHG WKH
GHSHQGDEOH VXSSO\ WKDW 0HWURSROLWDQ H[SHFWV IURP WKH &5$  7KH PRVW VLJQLILFDQW HYHQW ZDV
WKH  86 6XSUHPH &RXUW GHFUHH LQ Arizona v. California WKDW UHGXFHG 0HWURSROLWDQ V
GHSHQGDEOHVXSSO\RI&RORUDGR5LYHUZDWHUWR7$)SHU\HDU7KHUHGXFWLRQLQGHSHQGDEOH
VXSSO\ RFFXUUHG ZLWK WKH FRPPHQFHPHQW RI &RORUDGR 5LYHU ZDWHU GHOLYHULHV WR WKH &HQWUDO
$UL]RQD 3URMHFW  ,Q  0HWURSROLWDQ HQWHUHG LQWR D FRQWUDFW ZLWK WKH 86 %XUHDX RI
5HFODPDWLRQ 86%5  IRU DQ DGGLWLRQDO  7$) SHU \HDU RI VXUSOXV ZDWHU ZKHQ VXUSOXV ZDWHU LV
DYDLODEOH,QDGGLWLRQ0HWURSROLWDQKDVREWDLQHGDPLQLPXPRIDSSUR[LPDWHO\7$)SHU\HDU
RI&RORUDGR5LYHUZDWHUVLQFHWKURXJKDFRQVHUYDWLRQSURJUDPZLWKWKH,PSHULDO,UULJDWLRQ
'LVWULFW
,QWKH3UHVHQW3HUIHFWHG5LJKWV 335V RIFHUWDLQ,QGLDQUHVHUYDWLRQVFLWLHVDQGLQGLYLGXDOV
DORQJ WKH &RORUDGR 5LYHU ZHUH TXDQWLILHG  7KHVH 335V SUHGDWH WKH 6HYHQ3DUW\ $JUHHPHQW
EXW WKH ULJKWV KROGHUV ZHUH QRW LQFOXGHG LQ WKH 6HYHQ 3DUW\ $JUHHPHQW SULRULWL]LQJ &DOLIRUQLD·V
XVHDQGVWRUDJHRI&RORUDGR5LYHUZDWHU
,QXQGHUWKHDXVSLFHVRIWKH&RORUDGR5LYHU%RDUGRI&DOLIRUQLDDGUDIWSODQ´&DOLIRUQLD·V
&RORUDGR 5LYHU :DWHU 8VH 3ODQµ ZDV GHYHORSHG  7KH &RORUDGR 5LYHU %RDUG RI &DOLIRUQLD
SURWHFWV &DOLIRUQLD·V ULJKWV DQG LQWHUHVWV LQ WKH UHVRXUFHV SURYLGHG E\ WKH &RORUDGR 5LYHU DQG
UHSUHVHQWV &DOLIRUQLD LQ GLVFXVVLRQV DQG QHJRWLDWLRQV UHJDUGLQJ WKH &RORUDGR 5LYHU DQG LWV
PDQDJHPHQW7KHRYHUDOOSXUSRVHRI&DOLIRUQLD·V&RORUDGR5LYHU:DWHU8VH3ODQLVWRSURYLGH
&RORUDGR5LYHUZDWHUXVHUVZLWKDIUDPHZRUNE\ZKLFKSURJUDPVSURMHFWVDQGRWKHUDFWLYLWLHV
PD\EHFRRUGLQDWHGDQGFRRSHUDWLYHO\LPSOHPHQWHG7KLVIUDPHZRUNVSHFLILHGKRZ&DOLIRUQLD
ZRXOG PDNH WKH WUDQVLWLRQ IURP UHO\LQJ RQ VXUSOXV ZDWHU VXSSOLHV IURP WKH &RORUDGR 5LYHU WR
OLYLQJZLWKLQLWVQRUPDO EDVLF ZDWHUVXSSO\DSSRUWLRQPHQW
7R LPSOHPHQW WKHVH SODQV D QXPEHU RI DJUHHPHQWV KDYH EHHQ H[HFXWHG  ,Q 2FWREHU 
UHSUHVHQWDWLYHV IURP 0HWURSROLWDQ ,,' DQG &RDFKHOOD 9DOOH\ :DWHU 'LVWULFW &9:'  H[HFXWHG
WKH4XDQWLILFDWLRQ6HWWOHPHQW$JUHHPHQW 46$ DQGVHYHUDORWKHUUHODWHGDJUHHPHQWV3DUWLHV
LQYROYHGLQFOXGHWKH6DQ'LHJR&RXQW\:DWHU$XWKRULW\ 6'&:$ WKH&DOLIRUQLD'HSDUWPHQWRI
:DWHU5HVRXUFHV ':5 WKH&DOLIRUQLD'HSDUWPHQWRI)LVKDQG:LOGOLIHWKH86'HSDUWPHQWRI
WKH,QWHULRUDQGWKH6DQ/XLV5H\,QGLDQ:DWHU5LJKWV6HWWOHPHQW3DUWLHV7KH46$TXDQWLILHVWKH
XVH RI ZDWHU XQGHU WKH WKLUG SULRULW\ RI WKH 6HYHQ 3DUW\ $JUHHPHQW DQG DOORZV IRU
LPSOHPHQWDWLRQRIDJULFXOWXUDOFRQVHUYDWLRQODQGPDQDJHPHQWDQGRWKHUSURJUDPVLGHQWLILHG
LQ 0HWURSROLWDQ·V  ,53  4XDQWLILFDWLRQ RI WKH WKLUG SULRULW\ SURYLGHV WKH QHHGHG QXPHULF
EDVHOLQH IURP ZKLFK FRQVHUYDWLRQ DQG WUDQVIHU SURJUDPV PD\ EH PHDVXUHG  7KH 46$ KDV
KHOSHG&DOLIRUQLDUHGXFHLWVUHOLDQFHRQ&RORUDGR5LYHUZDWHUDERYHLWVQRUPDODSSRUWLRQPHQW
7KH TXDQWLILFDWLRQ RI WKH DJULFXOWXUDO SULRULWLHV XQGHU WKH 46$ SURYLGHG IRU WKH ZDWHU VDYHG
XQGHUWKH3DOR9HUGH/DQG0DQDJHPHQWDQG&URS5RWDWLRQ3URJUDPWREHPDGHDYDLODEOHWR
0HWURSROLWDQ7KLVSURJUDPSURYLGHVXSWR7$)RIZDWHUWREHDYDLODEOHWR0HWURSROLWDQLQ
FHUWDLQ\HDUVDQGZLOOVXSSO\DPLQLPXPRI7$)SHU\HDU
,Q 2FWREHU  61:$ DQG 0HWURSROLWDQ HQWHUHG LQWR D VWRUDJH DQG LQWHUVWDWH UHOHDVH
DJUHHPHQW  8QGHU WKLV SURJUDP 61:$ FDQ UHTXHVW WKDW 0HWURSROLWDQ VWRUH XQXVHG 1HYDGD
DSSRUWLRQPHQW  7KH DPRXQW RI ZDWHU ZKLFK 0HWURSROLWDQ GLYHUWHG WKURXJK  XQGHU WKLV
DJUHHPHQWZDVRYHU7$),QVXEVHTXHQW\HDUV61:$PD\UHTXHVWUHWXUQRIDSSUR[LPDWHO\
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205 TAF stored before 2015 and 125 TAF of the water stored in 2015. It is expected that SNWA
will not request return of water stored prior to 2015 until after 2019. Water stored in 2015 allowed
Metropolitan to augment its water supply from the Colorado River in 2015.
In December 2007, the Secretary of the Interior approved the adoption of specific interim
guidelines for reductions in Colorado River water deliveries during declared shortages and
coordinated operations of Lake Powell and Lake Mead. These guidelines provide water
release criteria from Lake Powell and water storage and water release criteria from Lake Mead
during shortage, normal, and surplus conditions in the Lower Basin; provide a mechanism for
the storage and delivery of conserved system and non-system water in Lake Mead; and
modify and extend interim surplus guidelines through 2026. The Record of Decision and
accompanying agreement among the Colorado River Basin States protect reservoir levels by
reducing deliveries during drought periods, encourage agencies to develop conservation
programs, and allow the states to develop and store new water supplies. The Colorado River
Basin Project Act of 1968 insulates California from shortages in all but the most extreme
hydrologic conditions.
In May 2006, Metropolitan and the USBR executed an agreement for a demonstration program
that allowed Metropolitan to leave conserved water in Lake Mead that Metropolitan would
otherwise have used in 2006 and 2007. The water left in Lake Mead must have been made
available through extraordinary conservation measures, which was accomplished in 2006 and
2007 through savings realized under the Palo Verde Land Management, Crop Rotation, and
Water Supply Program. This demonstration program was an activity eligible for creation of
Extraordinary Conservation Intentionally Created Surplus (ICS) under the provisions of the
December 2007 federal guidelines for the operation of Lake Powell and Lake Mead.
Metropolitan continued to store water in Lake Mead through extraordinary conservation
measures as provided in the December 2007 federal guidelines in 2009, 2010, 2011, and 2012.
Metropolitan took delivery of a portion of its extraordinary conservation ICS in 2013 and 2014.
As of January 1, 2015, Metropolitan had approximately 61.8 TAF of extraordinary conservation
ICS water in Lake Mead.
The December 2007 federal guidelines provided Colorado River contractors the ability to
create System Efficiency ICS through development and funding of system efficiency projects.
To that end, in 2008 the Central Arizona Water Conservation District, SNWA, and Metropolitan
contributed funds for the construction of the Drop 2 (Brock) Reservoir by the USBR. The purpose
of the Drop 2 reservoir is to increase the capacity to regulate deliveries of Colorado River water
at Imperial Dam, reducing the amount of water released downstream by approximately 70 TAF
annually. In return for funding one-sixth of the project cost, 100 TAF of water stored in Lake
Mead was assigned to Metropolitan as System Efficiency ICS in 2008. Including the Drop 2
reservoir, Metropolitan created System Efficiency ICS storage of over 124 TAF from 2008-2011.
Of this total, approximately 24 TAF of System Efficiency ICS was achieved through financially
contributing to a one-year pilot operation of the Yuma Desalting Plant. As of January 1, 2015,
Metropolitan had approximately 89 TAF of System Efficiency ICS water in Lake Mead.
Metropolitan is undertaking ongoing efforts to maintain and improve the flexibility and quality
of its water supply from the Colorado River. Section 3.1 of this report describes current
programs and plans related to flexibility, and Chapter 4 describes water quality programs.
State Water Project
The State Water Project, which is owned by the state and operated by DWR, is the second
source of Metropolitan’s imported water supplies. The SWP comprises 32 storage facilities
(reservoirs and lakes), 662 miles of aqueduct, and 25 power and pumping plants.
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7KH 6:3 FRQYH\V ZDWHU IURP 1RUWKHUQ &DOLIRUQLD WR WKH QRUWK DQG VRXWK RI WKH 6DQ )UDQFLVFR
%D\ $UHD DQG DUHDV VRXWK RI WKH %D\ 'HOWD UHJLRQ  :DWHU IURP WKH 6:3 RULJLQDWHV DW
/DNH 2URYLOOH ZKLFK LV ORFDWHG RQ WKH )HDWKHU 5LYHU LQ 1RUWKHUQ &DOLIRUQLD  7KDW ZDWHU DORQJ
ZLWK DOO DGGLWLRQDO XQXVHG ZDWHU IURP WKH ZDWHUVKHG IORZV LQWR WKH 6DFUDPHQWR6DQ -RDTXLQ
'HOWD:DWHUIURPWKH'HOWDLVWKHQHLWKHUSXPSHGWRZDWHUXVHUVLQWKH6DQ)UDQFLVFR%D\DUHD
RU WUDQVSRUWHG WKURXJK WKH &DOLIRUQLD $TXHGXFW WR ZDWHU XVHUV LQ &HQWUDO DQG 6RXWKHUQ
&DOLIRUQLD
':5FRQWUDFWHGWRGHOLYHUZDWHULQVWDJHVWR6:3FRQWUDFWRUVZLWKDQXOWLPDWHGHOLYHU\RI
 7$) SHU \HDU  &XUUHQWO\ ':5 LV GHOLYHULQJ ZDWHU WR  RI WKHVH 6:3 FRQWUDFWRUV
0HWURSROLWDQLVWKHODUJHVWZLWKDFRQWUDFWXDODPRXQWRI7$)SHU\HDURUDSSUR[LPDWHO\
SHUFHQW RI WKH WRWDO FRQWUDFWHG DPRXQW  0HWURSROLWDQ UHFHLYHV GHOLYHULHV RI 6:3 VXSSOLHV
YLDWKH&DOLIRUQLD$TXHGXFWDW&DVWDLF/DNHLQ/RV$QJHOHV&RXQW\'HYLO&DQ\RQ$IWHUED\LQ
6DQ %HUQDUGLQR &RXQW\ DQG %R[ 6SULQJV 7XUQRXW DQG /DNH 3HUULV LQ 5LYHUVLGH &RXQW\  7KH ILUVW
GHOLYHU\RI6:3ZDWHUWR0HWURSROLWDQRFFXUUHGLQ
7KHLQLWLDOIDFLOLWLHVRIWKH6:3FRPSOHWHGLQWKHHDUO\VZHUHGHVLJQHGWRPHHWWKHRULJLQDO
QHHGVRIWKH6:3FRQWUDFWRUV,WZDVLQWHQGHGWKDWDGGLWLRQDO6:3IDFLOLWLHVZRXOGEHEXLOWRYHU
WLPH WR PHHW SURMHFWHG LQFUHDVHV LQ FRQWUDFWRUV  GHOLYHU\ QHHGV  (DFK FRQWUDFWRU V 6:3
FRQWUDFW SURYLGHG IRU D EXLOGXS LQ FRQWUDFWXDO DPRXQW RYHU WLPH ZLWK PRVW FRQWUDFWRUV
UHDFKLQJWKHLUPD[LPXPDQQXDOFRQWUDFWXDODPRXQWE\WKH\HDU6LQFHWKHFRPSOHWLRQ
RIWKHLQLWLDO6:3IDFLOLWLHVLQWKHHDUO\VPDMRULPSURYHPHQWVWRWKHV\VWHPKDYHLQFOXGHG
IRXUQHZSXPSVDGGHGWRWKH%DQNV3XPSLQJ3ODQWDWWKH'HOWDWKHFRPSOHWLRQRIWKH&RDVWDO
%UDQFKDQGWKH(DVW%UDQFKHQODUJHPHQW(YHQZLWKWKHVHLPSURYHPHQWVKRZHYHUWKHUHDUH
VWLOO VLJQLILFDQW FDSDFLW\ FRQVWUDLQWV ZLWKLQ WKH 6:3 WKDW OLPLW WKH GHOLYHU\ FDSDELOLW\ RI WKH IXOO
FRQWUDFWHG DPRXQW  'XULQJ WKH VDPH WLPH WKH FRQWUDFWRUV  QHHGV IRU ZDWHU IURP WKH 6:3
KDYH LQFUHDVHG  $V D UHVXOW WKH FRQWUDFWRUV  GHPDQGV IRU 6:3 ZDWHU FXUUHQWO\ H[FHHG WKH
GHSHQGDEOH \LHOG  0HWURSROLWDQ KDV GHYHORSHG JURXQGZDWHU VWRUDJH SURJUDPV ZLWK
6HPLWURSLF :DWHU 6WRUDJH 'LVWULFW $UYLQ(GLVRQ :DWHU 6WRUDJH 'LVWULFW DQG .HUQ 'HOWD :DWHU
'LVWULFWWRVXSSOHPHQWWKHDYDLODEOHZDWHUVXSSO\
7KHDPRXQWRIFRQWUDFWXDOVXSSOLHV':5DSSURYHVIRUGHOLYHU\YDULHVDQQXDOO\ZLWKFRQWUDFWRU
GHPDQGV DQG SURMHFWHG ZDWHU VXSSOLHV IURP WULEXWDU\ VRXUFHV WR WKH 'HOWD EDVHG RQ
VQRZSDFN LQ WKH 6LHUUD 1HYDGD UHVHUYRLU VWRUDJH RSHUDWLRQDO FRQVWUDLQWV DQG GHPDQGV RI
RWKHUZDWHUXVHUV'HOLYHULHVWR0HWURSROLWDQUHDFKHGDKLJKRI7$)LQFDOHQGDU\HDU
0HWURSROLWDQH[SHULHQFHGVKRUWDJHVLQ6:3VXSSOLHVLQILVFDO\HDUVDQGZLWKUHGXFHG
GHOLYHULHVRI7$)DQG7$)UHVSHFWLYHO\6:3GHOLYHULHVZHUHOLPLWHGGXULQJWKHUHFHQW
GURXJKW²DUHFRUGORZSHUFHQWRIFRQWUDFWXDODPRXQWLQDQGSHUFHQWRIFRQWUDFWXDO
DPRXQWLQ
,Q UHFHQW \HDUV WKH OLVWLQJ RI VHYHUDO ILVK VSHFLHV LQ WKH 6DFUDPHQWR6DQ -RDTXLQ 5LYHU 'HOWD
'HOWD XQGHUERWKVWDWHDQGIHGHUDO(QGDQJHUHG6SHFLHV$FWVKDVFRQVWUDLQHG6:3RSHUDWLRQV
DQG FUHDWHG PRUH XQFHUWDLQW\ LQ 6:3 VXSSO\ UHOLDELOLW\ 7KHVH OLVWHG VSHFLHV LQFOXGH 'HOWD
VPHOW ZLQWHUUXQ &KLQRRN VDOPRQ VSULQJUXQ &KLQRRN VDOPRQ DQG VSOLWWDLO  ,Q -XO\  ':5
UHOHDVHGWKH6:3'HOLYHU\&DSDELOLW\5HSRUW7KHUHSRUWVKRZVWKDWIXWXUH6:3GHOLYHULHVZLOOEH
LPSDFWHGE\WZRVLJQLILFDQWIDFWRUV7KHILUVWLVVLJQLILFDQWUHVWULFWLRQVRQ6:3DQG&HQWUDO9DOOH\
3URMHFW &93  'HOWD SXPSLQJ UHTXLUHG E\ WKH ELRORJLFDO RSLQLRQV LVVXHG E\ WKH 86 )LVK DQG
7KHGHSHQGDEOH\LHOGRIWKHH[LVWLQJ6:3IDFLOLWLHVLVFRQVLGHUHGWREHWKHGHOLYHU\FDSDELOLW\GXULQJDFULWLFDOO\GU\
VHYHQ\HDUSHULRG
1

2

7KHVHQXPEHUVDUH0HWURSROLWDQ·VDOORFDWHGFRQWUDFWXDODPRXQW7RWDOZDWHUGHOLYHULHVWR0HWURSROLWDQ·V
VHUYLFHDUHDDUHVKRZQLQ7DEOH$
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:LOGOLIH6HUYLFH 'HFHPEHU DQG1DWLRQDO0DULQH)LVKHULHV6HUYLFH -XQH 7KHVHFRQG
LVFOLPDWHFKDQJHZKLFKLVDOWHULQJWKHK\GURORJLFFRQGLWLRQVLQWKH6WDWH
0HWURSROLWDQLVXQGHUWDNLQJRQJRLQJHIIRUWVWRPDLQWDLQDQGLPSURYHWKHUHOLDELOLW\DQGTXDOLW\
RILWVZDWHUVXSSO\IURPWKH6WDWH:DWHU3URMHFW6HFWLRQVDQGLQWKH8:03GHVFULEH
FXUUHQWSURJUDPVDQGSODQVIRUUHOLDELOLW\DQG&KDSWHUDGGUHVVHVZDWHUTXDOLW\LVVXHV
Los Angeles Aqueduct
7KH&LW\RI/RV$QJHOHVLPSRUWVZDWHUIURPWKHHDVWHUQ6LHUUD1HYDGDWKURXJKWKH/RV$QJHOHV
$TXHGXFW /$$ 7KHRULJLQDO/$$FRPSOHWHGLQLPSRUWHGZDWHUIURPWKH2ZHQV9DOOH\
,QWKHDTXHGXFWZDVH[WHQGHGWRWKH0RQR%DVLQ$VHFRQGDTXHGXFWZKLFKSDUDOOHOV
WKHRULJLQDOZDVFRPSOHWHGLQ
3ULRUWRWKHGURXJKWWKH&LW\RI/RV$QJHOHVKDGLPSRUWHGDQDYHUDJHRI7$)RI
ZDWHU DQQXDOO\ IURP WKH FRPELQHG 2ZHQV 9DOOH\0RQR %DVLQ V\VWHP RI ZKLFK DERXW  7$)
FDPHIURPWKH0RQR%DVLQ,QWKHDTXHGXFWGHOLYHUHGDUHFRUG7$)RIZDWHU
,Q WKH ODWH V D VHULHV RI FRXUW LQMXQFWLRQV OLPLWHG WKH DPRXQW RI ZDWHU WKDW /RV $QJHOHV
FRXOG UHFHLYH IURP LWV DTXHGXFW V\VWHP  ,Q  WKHVH OLPLWDWLRQV DORQJ ZLWK D SHUVLVWHQW
GURXJKWOLPLWHGWKHGHOLYHU\IURPWKHDTXHGXFWWRRQO\7$)7KH0RQR/DNH:DWHU5LJKWV
'HFLVLRQ 'HFLVLRQ  LQ 6HSWHPEHU RI  HQGHG WKH OLWLJDWLRQ LQ WKH 0RQR %DVLQ ZKLOH
QHJRWLDWLRQVFRQWLQXHGZLWK,Q\R&RXQW\RQWKHIDWHRIWKH2ZHQV9DOOH\ZDWHUVXSSO\,QWKH
'HFLVLRQWKHVWDWHUXOHGWKDW0RQR/DNHVKRXOGULVHIHHWRYHUWKHQH[W\HDUV'XULQJWKLV
WLPH /RV $QJHOHV ZRXOG RQO\ EH SHUPLWWHG WR GLYHUW D IUDFWLRQ RI LWV KLVWRULFDO DPRXQWV  $IWHU
WKH ODNH KDG ULVHQ WKH &LW\ RI /RV $QJHOHV ZRXOG VWLOO EH DOORZHG RQO\ VLJQLILFDQWO\ UHGXFHG
GLYHUVLRQV  +RZHYHU WKH KLJK SUHFLSLWDWLRQ GXULQJ WKH V DOORZHG LQFUHDVHG GLYHUVLRQV RI
ZDWHUWRWKH/$$WRRFFXUDWDPXFKHDUOLHUWLPHIUDPHWKDQKDGEHHQIRUHVHHQDWWKHWLPHRI
WKH'HFLVLRQ
0RUH UHFHQWO\ WKH /$$ GLYHUVLRQV RI ZDWHU IURP WKH 2ZHQV 9DOOH\ FDPH XQGHU DGGLWLRQDO
SUHVVXUH$ORQJKLVWRU\RIGLYHUVLRQVRIZDWHUIURPWKH2ZHQV5LYHUKDGOHGWRWKHGU\LQJXSRI
2ZHQV/DNHE\WKHHQGRIWKHV7KLVGU\ODNHEHGEHFDPHDPDMRUVRXUFHRIZLQGEORZQ
GXVWUHVXOWLQJLQ(3$SUHVVXUHWRGHYHORSD6WDWH,PSOHPHQWDWLRQ3ODQWREULQJWKHUHJLRQLQWR
FRPSOLDQFH ZLWK IHGHUDO DLU TXDOLW\ VWDQGDUGV  ,Q  WKH /RV$QJHOHV 'HSDUWPHQW RI :DWHU
DQG 3RZHU HQWHUHG LQWR D 0HPRUDQGXP RI $JUHHPHQW ZLWK WKH *UHDW %DVLQ $LU 3ROOXWLRQ
&RQWURO'LVWULFWWKDWVSHFLILHGDFWLRQVQHHGHGWRFRQWUROWKHSUREOHP7KHVHDFWLRQVLQFOXGHG
VKDOORZIORRGLQJDQGPDQDJHGYHJHWDWLRQDWYDULRXVODNHEHGORFDWLRQV$QHVWLPDWHG7$)
SHU \HDU ZLOO EH UHTXLUHG WR PDLQWDLQ WKH GXVW FRQWURO PHDVXUHV IXUWKHU UHVWULFWLQJ WKH ZDWHU
DYDLODEOH IRU GLYHUVLRQ WKURXJK WKH /$$  0RUH UHFHQWO\ WKH FLW\ KDV EHHQ UHTXLUHG WR UHVWRUH
SRUWLRQV RI WKH 2ZHQV 5LYHU ZKLFK FRXOG IXUWKHUUHVWULFW WKH ZDWHU WKDW FDQ EHSURYLGHG IURP
WKLVVRXUFH'XULQJWKHODVW\HDUV WR /$$VXSSOLHVUDQJHGIURP7$)LQWKHZHW
\HDUWRDORZRI7$)LQ

Historic Total Regional Water Supplies
7KH SUHYLRXV VHFWLRQV KDYH SUHVHQWHG WKH YDULRXV VRXUFHV RI 0HWURSROLWDQ DQG WKH UHJLRQ V
ZDWHU VXSSO\  7KH DPRXQW RI ZDWHU VXSSOLHG E\ HDFK ORFDO DQG LPSRUWHG VRXUFH IURP 
WKURXJK  DSSHDUV LQ 7DEOH $  7KH LPSRUWHG VXSSOLHV UHSUHVHQW WKH DPRXQW RI ZDWHU
LPSRUWHG LQWR 0HWURSROLWDQ V VHUYLFH DUHD QRW WKH DPRXQW GHOLYHUHG WR PHPEHU DJHQFLHV
ZKLFKLVVKRZQLQ7DEOH$7KHGLIIHUHQFHEHWZHHQ0HWURSROLWDQ VLPSRUWVDQGGHOLYHULHVLV
ZDWHUSODFHGLQWRRUZLWKGUDZQIURPVWRUDJH
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Water Code §10631 requires that urban agencies identify and quantify existing and planned
sources of water and include a detailed description of all water supply projects and water
supply programs that may be undertaken to meet the total projected water use. In addition,
legislation authored by Senator Sheila Kuehl (Senate Bill 221 – now Water Code §10613, et seq.)
and Senator Jim Costa (Senate Bill 610 – now Water Code §66473.7) requires water retailers to
demonstrate that their water supplies are sufficient for certain proposed subdivisions and large
development projects subject to the California Environmental Quality Act (CEQA). Although
Metropolitan and other wholesalers do not have verification responsibilities under this
legislation, information provided by Metropolitan may be useful to retailers in complying with
these responsibilities. This Appendix provides the basis for the water availability contained in this
report, by major source of supply. Such bases and proofs are required for supply verification
under the legislation. Links to the copy of the guidebook for implementation of the legislation
can be found at
http://www.water.ca.gov/pubs/use/sb_610_sb_221_guidebook/guidebook.pdf.
Throughout this Appendix, references are made to Metropolitan’s operating budget and its
long-term capital investment plan. The most recent operating budget (for fiscal years 2014-15
and 2015-16) was adopted at the April 8, 2014 Board Meeting. A copy of the budget summary
and the Capital Investment Plan for fiscal years 2014-15 and 2015-16 can be found at
http://www.mwdh2o.com/PDF_Who_We_Are/1.4.7_Biennial_budget.pdf.
Another document of interest related to Metropolitan’s water supply planning is its annual
report to the state Legislature in compliance with Senate Bill 60 of 1999 (Hayden).3 Senate
Bill 60 requires that Metropolitan report on its progress in increasing its emphasis on costeffective conservation, recycling, and groundwater recharge.

A.3.1 Colorado River Aqueduct Deliveries
A. Colorado River Supplies
Metropolitan obtains water from the Colorado River under a number of categories specified in
its supplemental water storage and delivery contract with the Secretary of the Interior: its basic
apportionment that is classified as Priority 4 water, unused and surplus water that is classified as
Priority 5 and Priority 6(a) water, and water resulting from a number of conservation programs
that is classified as Priority 3(a) water. Pursuant to a U.S. Supreme Court decree, and
regulations and operating guidelines of the USBR, Metropolitan may receive as unused
apportionment, water supplies unused by agricultural districts, supplies unused by the states of
Arizona and Nevada, and as Intentionally Created Surplus, supplies stored from previous years’
3

Metropolitan Water District of Southern California, Annual Progress Report to the California State Legislature:
Achievements in Conservation, Recycling and Groundwater Recharge (February 2016), which can be found at
http://www.mwdh2o.com/PDF_About_Your_Water/2.1.1_Regional_Progress_ReportSB60.pdf. The legislation
requiring this information can be found at http://www.leginfo.ca.gov/pub/99-00/bill/sen/sb_00510100/sb_60_bill_19990916_chaptered.pdf. Similar reports have been filed with the Legislature since 2000.

JUSTIFICATIONS FOR SUPPLY PROJECTIONS

A.3-1

extraordinary conservation and efficiency improvements to the operations of the Colorado
River system. Subject to the terms of agreements, this stored water may be withdrawn as
needed during years in which insufficient supplies are available. Appendix 2 describes the
history of water supplies and the expected availability from this source, and Section 3.1 of the
2015 UWMP describes the agreements for water supplies.
Rationale for Expected Supply
Historical Record
Water supply under Metropolitan’s Priority 4 apportionment of Colorado River water has been
delivered since 1939. By existing contract, it is expected to be available in perpetuity because
of California’s senior water rights to use of Colorado River water.
The historical record for available Colorado River water indicates that Metropolitan’s fourth
priority supply has been available in every year and can reasonably be expected to be
available over the next 20 years.
Written Contracts or Other Proof
Metropolitan’s entitlement to Colorado River water is based on a series of interstate compacts,
federal laws, agreements, court decrees, and guidelines collectively known as “The Law of the
River,”4 which govern the distribution and management of Colorado River water. The following
documents specifically determine Metropolitan’s dependable supplies:
1931 Seven Party Agreement.5 The 1931 Agreement recommended California’s Colorado River
use priorities and has no termination date. California’s basic annual apportionment is 4.4 MAF.
Palo Verde Irrigation District (PVID), Yuma Project (Reservation Division), Imperial Irrigation
District (IID), Coachella Valley Water District (CVWD), and Metropolitan are the entities that
hold the priorities. As shown in Table A.2-5, these priorities are included in the contracts that the
Department of the Interior executed with the California agencies in the 1930s for water from
Lake Mead. Metropolitan holds Priority 4 to California’s basic apportionment of Colorado River
water and utilizes this water – 550 TAF per year – every year. In addition, Metropolitan has
access to additional Colorado River water – up to 662 and 38 TAF per year, respectively –
through its Priority 5 and Priority 6(a) in the California apportionment. Appendix 2 describes the
current status of water available under these priorities.
Metropolitan’s Basic Contracts.6 Metropolitan’s 1930, 1931, and 1946 basic contracts with the
Secretary of the Interior permit the delivery of 1.212 MAF per year when sufficient water is
available. Metropolitan's 1987 surplus flow contract with USBR permits the delivery of water to fill
the remainder of the Colorado River Aqueduct when water is available.
Consolidated Court Decree.7 The 1964 U.S. Supreme Court Decree confirmed the Arizona,
California, and Nevada basic apportionments of 2.8 MAF per year, 4.4 MAF per year, and
300 TAF per year, respectively. The 1964 Decree also permits the Secretary of the Interior to
make water available that is unused by one of the states for use in the other two states. In
addition, it permits the Secretary of the Interior to make surplus water available. A number of

A description of many of these documents can be found at
http://www.usbr.gov/lc/region/pao/lawofrvr.html.
5 This agreement among the seven California agencies was dated August 18, 1931, and was codified in federal
regulations promulgated by the Secretary of the Interior on September 28, 1931.
6 Including contract number IIr-645 dated April 9, 1930, supplemented September 28, 1931.
7 The Consolidated Decree entered by the U.S. Supreme Court on March 27, 2006, in Arizona v. California, et
al., can be found at http://www.usbr.gov/lc/region/pao/pdfiles/scconsolidateddecree2006.pdf.
4
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decrees were subsequently entered by the U.S. Supreme Court in the case Arizona v. California,
et al., culminating in the Consolidated Decree entered on March 27, 2006.
2003 Quantification Settlement Agreement (QSA) and several other related agreements were
executed in October 2003.8 The QSA quantifies the use of water under the third priority of the
Seven Party Agreement, and further allocates 38 TAF of the sixth priority to Metropolitan. The
QSA provides the numeric baseline needed to measure conservation and transfer programs,
and it allows for implementation of agricultural conservation, land fallowing, and other
programs identified in the 1996 IRP. Although this agreement does not directly impact
Metropolitan’s entitlements, Metropolitan agreed to forbear consumptive use when necessary
so that the Secretary of the Interior can satisfy the uses of holders of miscellaneous and Indian
present perfected rights in excess of 14.5 TAF.
2005 Settlement Agreement with Quechan Indian Tribe. In 2005, Metropolitan entered into a
settlement agreement with the Quechan Indian Tribe and other parties. The Tribe uses
Colorado River water on the Fort Yuma Indian Reservation. Under the settlement agreement,
the Tribe, in addition to the amounts of water decreed for the benefit of the Reservation in
1964, is entitled to: (a) an additional 20 TAF of diversions from the Colorado River or (b) the
amount necessary to supply the consumptive use required for irrigation of a specified number
of acres, and for the satisfaction of related uses, whichever is less. Of the additional water,
13 TAF became available to the Quechan Indian in 2006. An additional 7 TAF becomes
available to the Tribe in 2035. Metropolitan and the Tribe agreed that if the Tribe chooses to
limit proposed development and utilization of their irrigable lands, which would require the
diversion of any of the additional water in a year, and instead allows the water which would
otherwise be used to be diverted by Metropolitan, Metropolitan provides an incentive payment
to the Tribe to avoid or reduce a loss of supply.
Colorado River Interim Guidelines for Lower Basin Shortage and the Coordinated Operations
for Lake Powell and Lake Mead. In December 2007, the Secretary of the Interior approved
a Record of Decision establishing specific interim guidelines for reductions in Colorado River
water deliveries in the Lower Basin during declared shortages and coordinated operations of
Lake Powell and Lake Mead. These guidelines provide water release criteria from Lake Powell
and water storage and water release criteria from Lake Mead during shortage, normal, and
surplus conditions in the Lower Basin, and provide a mechanism for Metropolitan to store and
take delivery of conserved system and non-system water in Lake Mead.
Financing
Metropolitan’s operating budget (referenced at the beginning of this appendix) includes the
cost of delivering Colorado River water and the payment to the Quechan Indian Tribe, which is
paid from water sales revenue.
Federal, State, and Local Permits/Approvals
Metropolitan’s fourth priority Colorado River water is currently available, and this priority assures
delivery of the basic apportionment.
B. IID - Metropolitan Conservation Program
Source of Supply
The IID-Metropolitan Conservation Program provides an annual supply that is delivered to
Metropolitan’s service area via its Colorado River Aqueduct (CRA). In 1988, Metropolitan
8
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executed a Conservation Agreement to fund water efficiency improvements within IID’s service
area in return for the right to divert the water conserved by those improvements. The program
consists of structural and non-structural measures, including the concrete lining of existing
canals, the construction of local reservoirs and spill-interceptor canals, installation of non-leak
gates, and automation of the distribution system. Other implemented projects include the
delivery of water to farmers on a 12-hour basis rather than a 24-hour basis and improvements in
on-farm water management through drip irrigation systems.
Expected Supply Capability
The IID-Metropolitan Conservation Program activity began in 1990, has been fully operational
since 1998, and makes available 105 TAF of conserved water annually from 2016 onward. The
initial program agreement provided CVWD the option to call up to about 45 TAF per year if
needed to meet its demands. Execution of the QSA has reduced CVWD’s option to a
maximum of 20 TAF. This water is available to Metropolitan if not required by CVWD, but the
minimum supply to MWD has been increased to 85 TAF from 2016 onward through a second
amendment to the agreement, and the clarification on the number of 12-hour deliveries that
would be included in the program through a letter agreement.
Rationale for Expected Supply
Historical Record
The IID-Metropolitan Conservation Program has been fully operational since 1998. Existing
agreements have extended the initial term to at least 2041 or 270 days after the termination of
the QSA, whichever is later, and they guarantee Metropolitan a minimum of 85 TAF per year
from 2016 onward.
With operations beginning in 1990, the program has conserved as much as 109.46 TAF per year
to date. By an amendment to the program agreement beginning in 2007, and a 2014 letter
agreement, the annual conserved water yield will be 105 TAF. The historical record indicates
that Metropolitan’s expected minimum supply of 85 TAF per year would be available over the
next 26 years at least.
Written Contracts or Other Proof
Metropolitan’s annual supply from the IID-Metropolitan Conservation Program is based on three
agreements and amendments to the agreements.
1988 IID-Metropolitan Conservation and Use of Conserved Water Agreement. This Agreement
was executed in December 1988 by IID and Metropolitan for a 35-year term following
completion of program implementation (1998–2033).
1989 Approval Agreement. This Agreement secured the approval of PVID and CVWD to not
divert an amount of water equal to the amount conserved except under limited
circumstances. The Agreement was executed in December 1989.
1989 Supplemental Approval Agreement. This Agreement was executed in December 1989
between Metropolitan and CVWD to coordinate Colorado River diversions and the use of the
conserved water provided by the Program.
2003 Amendments to 1988 Agreement and 1989 Approval Agreement. These amendments
revise Metropolitan’s potential obligation to reduce its use of the conserved water yield in favor
of its use by CVWD down to 20 TAF annually. Any of this water not used by CVWD would be
available to Metropolitan.
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2007 Amendments to 1988 Agreement and 1989 Approval Agreement. These amendments
specify that beginning in 2007, the annual conserved water yield has and will be 105 TAF with
continued operation of 24 tailwater pumpback systems, of which up to 20 TAF would be made
available to CVWD upon its request.
2014 Letter Agreement Related to the 1988 Agreement. This letter agreement specifies that
beginning in 2016, the annual conserved water yield has and will be 105 TAF, of which up to
20 TAF would be made available to CVWD upon its request. This amendment also removes
tailwater recovery systems from the conservation actions and quantifies the yield and number
of 12-hour deliveries that are included in the program.
Financing
The water efficiency improvements under this Program have already been funded,
constructed, and put into operation. Metropolitan’s five-year financial forecast in the budget
includes the cost of operating, maintaining, and delivering the conserved water under the
IID-Metropolitan Conservation Program.
Federal, State, and Local Permits/Approvals
A comprehensive environmental review process supported implementation.
EIR for Program. The IID Board certified the final EIR for the Program in December 1986.9
EIR for Supplemental Program. The IID Board certified the final EIR for the Completion Program
in June 1994.10
Program EIR for Quantification Settlement Agreement. Metropolitan's Board certified the final
Program EIR for the QSA in June 2002.11
Addendums to the QSA Final Program EIR. Metropolitan's Board adopted the Addendum to
the QSA Final Program EIR in December 2002 and a second addendum in September 2003.
Metropolitan's Board also adopted the Findings of Fact and Statement of Overriding
Considerations, and Mitigation and Monitoring and Reporting Program at that time.
C. Palo Verde Irrigation District Land Management, Crop Rotation and Water Supply Program
Source of Supply
At its May 11, 2004 meeting, Metropolitan’s Board authorized a 35-year land management,
crop rotation, and water supply program with the PVID. Under the program, participating
landowners in PVID are being paid to reduce their water use by not irrigating a portion of their
land. A maximum of 29 percent of lands within PVID can be fallowed in any given year. Under
the terms of the QSA, water savings within the PVID service area are made available to
Metropolitan. PVID has the first priority for Colorado River water under the water delivery
contracts with the USBR. Implementation of the program began in January 2005. The
agreement also specifies that the participating landowners will fallow land in an amount equal
to 25% of the landowner’s total maximum fallowing commitment during each year.

9 Imperial Irrigation District, Final EIR, Proposed Water Conservation Program and Initial Water Transfer, Imperial
Irrigation District, October, 1986. SCH Number: 1986012903.

Imperial Irrigation District, Final EIR for Modified East Lowline and Trifolium Interceptors, and Completion
Projects, May 1994. SCH Number: 1992071061.
11 Coachella Valley Water District, Imperial Irrigation District, Metropolitan, San Diego County Water Authority,
Final Program EIR, Implementation of the Colorado River Quantification Settlement Agreement, June 2002,
SCH Number 2000061034.
10
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Expected Supply Capability
It is estimated that the PVID/Metropolitan Program would provide up to 133 TAF per year of
additional Colorado River water. This water would be available in any year as needed and in
accordance with the provisions described in the agreements with Palo Verde Valley
landowners and PVID.
Rationale for Expected Supply
Historical Record
Metropolitan and PVID tested the concept of developing a water supply for Metropolitan by
entering into an agreement in 1992.12 Agreements were signed with landowners and lessees in
the Palo Verde Valley to forego irrigation for a two-year period from August 1992 to July 1994.
Water unused by PVID, in the amount of 186 TAF, was stored in Lake Mead for Metropolitan.
Both PVID and Metropolitan signed approved Principles of Agreement in 2001. PVID issued the
Final EIR for the Proposed Palo Verde Irrigation District Land Management, Crop Rotation and
Water Supply Program in September 2002.13
Implementation of the program began in January 2005. In March 2009, Metropolitan and PVID
entered into a one-year supplemental fallowing program within PVID that provided for the
fallowing of additional acreage, with savings of 24.1 TAF in 2009 and 32.3 TAF in 2010.
Calendar
Year

Volume of
Water Saved (TAF)

2005

108.7

2006

105.0

2007

72.3

2008

94.3

2009

120.2

2010

116.3

2011

122.2

2012

73.7

2013

32.8

2014

43.0

2015

85.0 (estimated)

Written Contracts or Other Proof
Contracts for this program are listed below.
August 2004 Forbearance and Fallowing Program Agreement. This agreement establishes the
PVID/Metropolitan Program, which provides for a solicitation of and provisional approval of
landowner participation offers, specifies the process for incorporating offers into agreements
with landowners, and states the terms and conditions for fallowing, including payments made
by Metropolitan.

12
13

Presented to Metropolitan’s Board at its regular meeting on January 14, 1992.
SCH Number 2001101149.
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Landowner Agreements for Fallowing in PVID. These agreements specify an escrow process to
consummate the transaction, an easement deed to encumber land for fallowing, a tenant
agreement to subordinate a tenant's lease to the agreement and easement, and an
encumbrance agreement to subordinate any encumbrance (e.g., a mortgage) to the
easement. These agreements also state the landowner's fallowing obligation, payments to be
made by Metropolitan, and land management measures to be implemented.
Financing
Metropolitan’s annual O&M
PVID/Metropolitan Program.

budget

(referenced

above)

includes

the

cost

of

the

Federal, State and Local Permits
EIR for Program. A Notice of Preparation for the PVID/Metropolitan Program was published on
October 29, 2001. PVID issued the Final EIR for the Proposed Palo Verde Irrigation District Land
Management, Crop Rotation, and Water Supply Program in September 2002 (see reference
above).
D. Management of MetropolitanOwned Land in Palo Verde
Source of Supply
In 2016, Metropolitan will negotiate new leases on its 20,995 irrigable acres in the Palo Verde
valley. Starting in 2017, additional water savings beyond what is achieved by the Land
Management, Crop Rotation, and Water Supply Program will be generated on Metropolitanowned farmland in PVID through a shift to less water-intensive crops, the adoption of more
efficient irrigation technologies, and/or precision irrigation practices. Any conserved water
created in PVID will flow to Metropolitan’s fourth priority Colorado River allocation.
Expected Supply Capability
Metropolitan’s lands in PVID already generate 24 – 94 TAF of water savings through the existing
PVID Land Management, Crop Rotation and Water Supply Program, depending on the call.
Changes in land management through cropping and irrigation practices are expected to
generate an additional 15 and 29 TAF annually from 2017 onward. Savings will be small at first
but are expected to increase over the first several years as new crops are planted and
irrigation systems are upgraded. Because all Metropolitan-owned lands are enrolled in the PVID
Land Management, Crop Rotation and Water Supply Program, the savings from agricultural
practices will depend on the fallowing call for each year, with a high call resulting in lower
savings due to lower baseline usage.
Rationale for Expected Supply
The exact water savings will depend on the details of the land management proposals
developed by Metropolitan’s lessees. However, Metropolitan’s goal is to reduce the current
consumptive water use on the lands by at least 1.5 AF per acre per year. This reduction is
consistent with a switch from flood-irrigated alfalfa to deficit-irrigated alfalfa or to drip-irrigated
vegetables, two possible cropping strategies that have been proposed.
Metropolitan owns 20,995 irrigable acres in the valley, but depending on the fallowing call,
which varies from 7 to 35% of eligible acreage, only 13,647–19,525 acres are in production in
any given year. If a 1.5 AF per acre reduction were realized on all of the irrigated acres in
production in a given year, the resulting savings would be 20–29 TAF per year, depending on
the call. Savings in the first few years are likely to be as low as 15 TAF while crops and irrigation
systems are transitioned.
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Financing
Metropolitan’s annual O&M budget includes the cost of the PVID land management program.
Federal, State and Local Permits
This program is not subject to any permits or environmental impact reviews under federal, state,
or local laws.
E. All-American and Coachella Canal Lining Projects
Source of Supply
Water is being conserved by the replacement of earthen portions of the Coachella Canal and
the All-American Canal with concrete-lined canals. The concrete lining reduces the amount of
water lost to seepage from the canals.
Expected Supply Capability
Pursuant to the October 10, 2003 Allocation Agreement, Metropolitan is entitled to delivery of
16 TAF annually until the San Luis Rey Settlement Parties14 satisfy the conditions described in
Section 104 of the San Luis Rey Indian Water Rights Settlement Act (Public Law 100-675 Title 1 as
amended).
Once the statutory conditions have been met, Metropolitan will provide by
exchange water to the United States for use by the Settlement Parties, and San Diego County
Water Authority will convey the water for use by the Settlement Parties.
Rationale for Expected Supply
The All-American and Coachella canal lining projects were implemented pursuant to the
authorization contained in Title II of Public Law 100-675. The allocation of the water resulting
from these projects is provided under the Allocation Agreement. The Allocation Agreement is a
QSA-related agreement. The USBR, on behalf of the Secretary of the Interior, has issued interim
determinations for the Coachella Canal Lining Project (January 31, 2008) and the All-American
Canal Lining Project (December 4, 2009) that result in the annual delivery to Metropolitan of
4.5 TAF and 11.5 TAF, respectively. Delivery of this water for Metropolitan’s use continues until
conditions described in Section 104 of Public Law 100-675 and the Allocation Agreement are
satisfied.
Program Facilities
The Coachella Canal is owned by the United States and is operated by CVWD. The AllAmerican Canal is owned by the United States and is operated by IID. The water is conveyed
through existing CRA facilities from Lake Havasu to Metropolitan.
Historical Record
The Coachella Canal Lining Project began conserving water in 2006 and reached its full
conservation yield in calendar year 2009. The All-American Canal Lining Project began
conserving water in 2008 and reached its full conservation yield in calendar year 2010. Actual
annual deliveries to Metropolitan are as follows:

The San Luis Rey Settlement Parties are the La Jolla, Pala, Pauma, Rincon and San Pasqual Bands of Mission
Indians, the San Luis Rey Indian Water Authority, and the City of Escondido and Vista Irrigation District.

14

A.3-8

JUSTIFICATIONS FOR SUPPLY PROJECTIONS

Calendar
Year

Volume Delivered to
Metropolitan (AF)

2006

172

2007

4,500

2008

6,013

2009

15,648

2010

16,000

2011

16,000

2012

16,000

2013

16,000

2014

16,000

2015

16,000 (estimated)

Written Contracts or Other Proof
2003 Allocation Agreement. This agreement among the United States, Metropolitan, CVWD,
IID, San Diego County Water Authority, and the San Luis Rey Settlement Parties provides for the
determination by the Secretary of the Interior of the conserved water yield from the AllAmerican Canal Lining Project and the Coachella Canal Lining Project, the allocation of water
as a result of the Projects among IID, SDCWA, Metropolitan, and the Settlement Parties, and the
delivery of the allocated amounts to the respective users by the Secretary of the Interior.
Financing
Under the Allocation Agreement, water resulting from the All-American and Coachella Canal
lining projects is made available to Metropolitan until the conditions specified in Sections 7.2.1,
7.2.2, and 7.2.4 of the Allocation Agreement have been satisfied. Metropolitan sets aside
funding for the portion of the conserved water it receives in trust for the San Luis Rey Indian
Water Authority as part of its annual O&M budget.15
Federal, State, and Local Permits/Approvals
A comprehensive environmental review process supported implementation.
Program EIR for Quantification Settlement Agreement. Metropolitan's Board certified the final
Program EIR for the QSA in June 2002.16
Addendums to the QSA Final Program EIR. Metropolitan's Board adopted the Addendum to
the QSA Final Program EIR in December 2002 and a second addendum in September 2003.
Metropolitan's Board also adopted the Findings of Fact and Statement of Overriding
Considerations, and Mitigation and Monitoring and Reporting Program at that time.
EIR/EIS for the All-American Canal Lining Project. USBR approved the Record of Decision for the
All American Canal Lining Project on July 29, 1994. IID certified the All-American Canal Lining
Project Final EIS/EIR and approved the project on August 16, 1994. USBR released a
Supplemental Information Report on the All American Canal Lining Project, dated January 12,
2006.
Payments from Metropolitan for Supplemental Water and Related Power Delivered Prior to Satisfaction of
Section 104.
16 Coachella Valley Water District, Imperial Irrigation District, Metropolitan, San Diego County Water Authority,
Final Program EIR, Implementation of the Colorado River Quantification Settlement Agreement, June 2002,
SCH Number 2000061034.
15
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EIR/EIS for the Coachella Canal Lining Project. USBR approved the Record of Decision for the
Coachella Canal Lining Project on March 27, 2002. CVWD certified the Coachella Canal Lining
Project Final EIS/EIR and approved the project on May 15, 2001.
Metropolitan certified that it had reviewed and considered the information contained in those
two documents and adopted the Lead Agencies’ findings on December 13, 1994, for the AllAmerican Canal Lining Project and on September 11, 2001, for the Coachella Canal Lining
Project.
Addendum to EIS/EIR for the Coachella Canal Lining Project. An addendum to the Coachella
Canal Lining Project Final EIS/EIR was published on February 27, 2004. CVWD certified the
Addendum and approved the project on March 2, 2004.
F. Metropolitan-CVWD Delivery and Exchange Agreement for 35,000 Acre-Feet
Source of Supply
Metropolitan delivers to CVWD up to 35 TAF from Metropolitan’s available State Water Project
(SWP) Table A supply without condition on the actual Department of Water Resources (DWR)
allocation for that year. As CVWD does not have a connection to the SWP, the water is
delivered to CVWD by an exchange with Colorado River water. Metropolitan takes delivery of
the Table A supply in conjunction with forgoing diversion of an equal volume of its Colorado
River supply, effectively leaving this water in the River for diversion by CVWD at Imperial Dam.
Exchange deliveries may also be made at the CRA Whitewater service connection or through
the Metropolitan-CVWD-Desert Water Agency Advance Delivery Agreement. This program
represents a net debit to Metropolitan’s supplies.
Expected Capability
Up to 35 TAF of Metropolitan’s SWP Table A supply will be delivered annually to CVWD by
exchange.
Rationale for the Expected Supply
This program is undertaken pursuant to the Delivery and Exchange Agreement between
Metropolitan and Coachella for 35,000 AF dated October 10, 2003, and is a QSA-related
agreement.
Program Facilities
Metropolitan takes delivery of the Table A supply from the East Branch of the California
Aqueduct at Devil Canyon Afterbay. At Metropolitan’s request, the USBR releases a portion of
Metropolitan’s available Colorado River supply from Lake Mead for diversion by CVWD at
Imperial Dam and conveyance through the All-American Canal System.
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Historical Record
Since the 2003 execution of the QSA and the Delivery and Exchange Agreement, the following
volumes of exchange water were delivered to CVWD at Imperial Dam:
Calendar
Year

Volume of Exchange
Water (AF)

2003

0

2004

0

2005

0

2006

34,958

2007

0

2008

0

2009

0

2010

10,000

2011

0

2012

0

2013

0

2014

0

2015

313

Written Contracts or Other Proof
2003 Delivery and Exchange Agreement. This agreement between Metropolitan and CVWD
provides for the delivery of up to 35,000 AF of Metropolitan SWP Table A supply by exchange
with Colorado River water.
Federal, State, and Local Permits/Approvals
Program EIR for Quantification Settlement Agreement. Metropolitan's Board certified the final
Program EIR for the QSA in June 2002.17
Addendums to the QSA Final Program EIR. Metropolitan's Board adopted the Addendum to
the QSA Final Program EIR in December 2002 and a second addendum in September 2003.
Metropolitan's Board also adopted the Findings of Fact and Statement of Overriding
Considerations, and Mitigation and Monitoring and Reporting Program at that time.
September 2002 Final Program EIR for Coachella Valley Water Management Plan and State
Water Project Entitlement Transfer. The final Program EIR for the Coachella Valley Water
Management Plan and SWP Entitlement Transfer was certified by the CVWD on October 8,
2002.

Coachella Valley Water District, Imperial Irrigation District, Metropolitan, San Diego County Water Authority,
Final Program EIR, Implementation of the Colorado River Quantification Settlement Agreement, June 2002,
SCH Number 2000061034.
17
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G. SNWA and Metropolitan Storage and Interstate Release Agreement
Source of Supply
The source of supply is SNWA’s unused Nevada apportionment of Colorado River water made
available to Metropolitan for diversion and storage. In later years, Metropolitan would return
water through reduced diversions of Colorado River water made at the request of SNWA.
Expected Capability
As of January 1, 2015, over 272 TAF had been diverted by Metropolitan since 2004. In 2015,
Metropolitan diverted 150 TAF to SNWA.
Returns to SNWA are limited to no more than 30 TAF annually unless Metropolitan agrees to a
larger amount. SNWA has agreed to forgo requesting return through 2019 of water stored prior
to 2015 unless Metropolitan agrees to the return. In 2020 and 2021, SNWA may request return of
an amount equal to the shortage allocated by the Secretary of the Interior to Nevada. If the
Secretary of the Interior apportions less than 280 TAF of basic apportionment for use in Nevada,
SNWA may request the return of up to 50 TAF, 1 acre-foot for each acre-foot less than the
280 TAF of basic apportionment apportioned for use in Nevada.
Of the amount proposed to be stored in 2015, 125 TAF would be available for return to SNWA.
If less than 75 TAF has been returned, then during each year prior to 2027 for which Lake Mead
begins the year at or below elevation 1,045 feet, Metropolitan will create 50 TAF of Intentionally
Created Surplus (ICS) in Lake Mead, until the combined sum of ICS and the amount of water
stored for SNWA returned equals 75 TAF. Prior to 2027, Metropolitan would be able to request
delivery of this ICS during a year in which Lake Mead begins the year at or above elevation
1,080 feet.
Rationale for the Expected Supply
Program Facilities
Water is diverted through the CRA by Metropolitan. To return the water to SNWA, Metropolitan
would reduce its CRA diversions, and the Secretary of the Interior would make water available
to SNWA at Lake Mead.
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Historical Record
The annual volumes of water diverted into the CRA, and the volume of water stored for SNWA
by Metropolitan are as follows:
Calendar
Year

Volume of
Water Diverted (AF)

Volume of Water Stored
for SNWA (AF)

2004

10,000

10,000

2005

10,000

10,000

2006

5,000

5,000

2007

0

0

2008

45,000

45,000

2009

0

0

2010

0

0

2011

0

0

2012

62,839

41,892

2013

75,000

50,000

2014

65,000

43,333

2015

150,000

125,000

No water has been returned to SNWA.
Written Contracts or Other Proof
2004 Storage and Interstate Release Agreement. This agreement among Metropolitan, the
Colorado River Commission of Nevada, SNWA, and the United States provides for the Secretary
of the Interior to make available to Metropolitan for diversion and storage unused Nevada
apportionment. In subsequent years, the agreement provides for Metropolitan to make water
available to SNWA by forgoing diversion of a portion of its available Colorado River supply.
Operational Agreement. As amended on August 11, 2009, on October 24, 2012, and on
October 19, 2015, the Operational Agreement specifies the conditions under which
Metropolitan would divert and store unused Nevada apportionment through 2026 and the
return of water to SNWA.
H. Lower Colorado Water Supply Project
Source of Supply
Groundwater is pumped by the Lower Colorado Water Supply Project near the All-American
Canal and is discharged to the Canal. IID reduces its net diversions of Colorado River water by
an amount equal to the amount of Project water discharged into the Canal, permitting entities
along the Colorado River that do not have rights or have insufficient rights to divert Colorado
River water to obtain a supply of water. In 2007, Metropolitan entered into a contract with the
USBR and the City of Needles to utilize the unused Project capacity.
Expected Capability
Metropolitan estimates that it received 5.9 TAF of Lower Colorado Water Supply Project water in
2015.
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Rationale for the Expected Supply
Program Facilities
Two Lower Colorado Water Supply Project wells pump water into the All-American Canal. The
groundwater level in one of the wells has declined to the point that it cannot operate at
capacity with existing equipment. Replacement equipment to restore pumping capacity has
been installed. Two new Project wells are expected to become operational in 2016 to
augment pumping capacity.
Historical Record
Metropolitan has received the following amounts of Lower Colorado Water Supply Project
water:
Calendar Year
2007
2008
2009
2010
2011
2012
2013
2014
2015

Volume of Water (AF)
5,011
6,300
2,349
3,872
3,611
3,253
4,208
6,109
5,965 (estimated)

Written Contracts or Other Proof
2007 Lower Colorado Water Supply Project Contract among the United States, the City of
Needles, and Metropolitan. This contract as amended in 2010 provides for the United States to
deliver Colorado River water to Metropolitan, the availability of which results from the pumping
of Lower Colorado Water Supply Project groundwater and the exchange of such water.
Financing
Metropolitan’s O&M budget includes the cost associated with receipt of Lower Colorado
Water Supply Project water.
I. Lake Mead Storage Program, Drop 2 (Brock) Reservoir Funding, Yuma Desalting Plant Pilot
Project, and Binational Intentionally Created Surplus
Source of Supply
Water has been and will be stored in Lake Mead as Intentionally Created Surplus (ICS) through
extraordinary conservation measures, such as water saved through the Palo Verde Irrigation
District Land Management, Crop Rotation, and Water Supply Program.
Water has been and will be stored in Lake Mead as ICS through system efficiency measures, such
as Metropolitan’s funding contributions toward construction of the Drop 2 (Brock) Reservoir near
the All-American Canal and pilot operation of the Yuma Desalting Plant.
Water will be stored in Lake Mead as Binational ICS through implementation of pilot conservation
projects in Mexico.
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Expected Capability
Metropolitan may create as much as 400 TAF of Extraordinary Conservation ICS water in a
single year less the amount that may be created by IID, which could be as much as 25 TAF.
Upon creation, 5 percent of the Extraordinary Conservation ICS is deducted, resulting in
additional system water in storage in Lake Mead and leaving 95 percent of the water available
for release to Metropolitan. Each year thereafter, the remaining balance at the end of the
year is reduced by three percent to account for evaporation losses.
The amount of Extraordinary Conservation ICS accumulated in Lake Mead for Metropolitan is
limited to 1.5 MAF less the amount accumulated by IID which could be as much as 50 TAF.
Metropolitan may take delivery of as much as 400 TAF of Extraordinary Conservation ICS from
Lake Mead in a year less the amount delivered to IID, which could be as much as 50 TAF.
Rather than storing Extraordinary Conservation ICS water in Lake Mead, IID may, with the
written consent of Metropolitan, have up to 25 TAF of this water delivered to Metropolitan for
storage in any one calendar year. Upon request by IID, Metropolitan would return 90 percent
of the stored water to IID with the remaining 10 percent left for Metropolitan’s use. Also,
Metropolitan may make temporary use of IID’s Extraordinary Conservation ICS accumulated in
Lake Mead.
As of January 1, 2015, Metropolitan has 89 TAF of System Efficiency ICS stored in Lake Mead.
There are no evaporation losses charged to stored System Efficiency ICS. Metropolitan may
take delivery of as much as 24 TAF of this System Efficiency ICS resulting from pilot operation of
the Yuma Desalting Plant and 25 TAF of this System Efficiency ICS resulting from construction of
the Drop 2 (Brock) Reservoir beginning in 2015 annually. The USBR may reduce this delivery if it
determines a reduction is necessary to avoid a shortage.
Metropolitan will receive 23.75 TAF of Binational ICS in Lake Mead by December 31, 2017.
Rationale for the Expected Supply
Program Facilities
This program makes use of Lake Mead and the CRA.
Historical Record
From 2006 to 2010, Metropolitan created approximately 201.5 TAF of Extraordinary Conservation
ICS. From 2008 to 2011, Metropolitan created approximately 124.4 TAF of System Efficiency ICS.
In 2008, the USBR assigned to Metropolitan 100 TAF of water stored in Lake Mead as System
Efficiency ICS due to Metropolitan’s contributions to the Drop 2 Reservoir project.
In 2010 and 2011, the USBR assigned to Metropolitan 16.75 TAF and 7.647 TAF of water stored in
Lake Mead as System Efficiency ICS, respectively, due to Metropolitan’s contributions to the
Yuma Desalting Plant pilot project.
From 2011 to 2012, Metropolitan created approximately 348.7 TAF of Extraordinary Conservation
ICS, and zero System Efficiency ICS.
As of January 1, 2015, Metropolitan’s Extraordinary Conservation and System Efficiency ICS
volumes in Lake Mead were approximately 61.8 TAF and 89.4 TAF, respectively.
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Written Contracts or Other Proof
2007 Lower Colorado River Basin Intentionally Created Surplus Forbearance Agreement among
the Arizona Department of Water Resources, PVID, IID, the City of Needles, CVWD,
Metropolitan, SNWA, and the Colorado River Commission of Nevada. This agreement sets forth
the rules under which ICS water is developed, stored in, and delivered from Lake Mead.
2007 California Agreement for the Creation and Delivery of Extraordinary Conservation
Intentionally Created Surplus among Metropolitan, PVID, IID, CVWD, and the City of Needles.
This agreement determines the conditions under which California contractors receiving
Colorado River water may store and deliver water from Lake Mead.
2007 Agreement among the United States, the Colorado River Commission of Nevada, and the
SNWA for the Funding and Construction of the Lower Colorado River Drop 2 Storage Reservoir
Project. This agreement provides for: the United States to design and construct the Drop 2
Storage Reservoir Project; SNWA to fund the capital cost of the Project; the United States to
credit SNWA’s ICS account with 600 TAF of System Efficiency ICS; and allows Metropolitan to
become a party to the agreement, requiring that Metropolitan provide funding for a portion of
the capital cost.
2007 Delivery Agreement between the United States and Metropolitan. This agreement
provides the procedures for creating the ICS water and guarantees delivery of the water to
Metropolitan.
2008 Metropolitan Notice of Election to Participate as a Party to the Drop 2 Funding
Agreement. This notice requires Metropolitan to provide funding for a portion of the capital
cost of the Drop 2 Storage Reservoir Project, and the United States to credit Metropolitan’s ICS
account with 100 TAF of System Efficiency ICS, reducing the amount of System Efficiency ICS in
SNWA’s account by an equal amount.
2009 Agreement among the United States, Metropolitan, the Colorado River Commission of
Nevada, SNWA, and the Central Arizona Water Conservation District for a Pilot Project for
Operation of the Yuma Desalting Plant. This agreement provides for the allocation of the costs
for the preparation and pilot operation of the Yuma Desalting Plant.
2010 Yuma Desalting Plant Pilot Project Delivery Agreement between the United States and
Metropolitan. This agreement secures delivery of the ICS water created and specifies the
manner in which this water will be accounted.
2012 Agreement among the United States, Metropolitan, the Colorado River Commission of
Nevada, SNWA, and the Central Arizona Water Conservation District for a Pilot Program for the
Conversion of Intentionally Created Mexican Allocation to Intentionally Created Surplus. This
agreement provides for the allocation of the costs among the agencies for the implementation
of pilot conservation projects within Mexico and the allocation of 95 TAF of conserved water
among the non-federal agencies as Binational ICS in Lake Mead.
2012 Interim Operating Agreement for Implementation of Minute No. 319 of the International
Boundary and Water Commission. This agreement among the United States, the Upper Basin
states, and Lower Basin states’ agencies, including Metropolitan, sets forth the rules under
which Intentionally Created Mexican Allocation is to be converted to Binational ICS for storage
in and delivery from Lake Mead.
2012 Lower Colorado River Basin Forbearance Agreement for Binational Intentionally Created
Surplus. This agreement among the state of Arizona, the Colorado River Commission of Nevada
and SNWA, and California Colorado River water contractors, including Metropolitan, ensures
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that the Binational ICS made available to a contractor that invests in a project in Mexico would
not be claimed by another contractor in another state.
2012 Binational ICS Delivery Agreement. This agreement between Metropolitan and the United
States secures delivery of the Binational ICS water made available by exchange and specifies
the manner in which this water would be accounted.
2013 Agreement between Metropolitan and IID Regarding Binational Intentionally Created
Surplus. This agreement allows IID to provide a payment to Metropolitan of up to 50 percent of
the financial contribution to be made to the United States by Metropolitan for the
implementation of pilot conservation projects within Mexico. As a result of IID’s payment,
Metropolitan will receive 23.75 TAF and IID will receive 23.75 TAF of Binational ICS by December
31, 2017.
J. Programs Under Development
Expansion of the Palo Verde Irrigation District (PVID) Land Management Program: Additional
fallowing agreements may be developed in subsequent years as needed.
Arizona Storage and Interstate Release Agreement: A storage and interstate release program
with the Central Arizona Project has been under consideration. In lieu of Arizona storing
Colorado River water in groundwater basins, water would be stored with Metropolitan for later
return.
Bard Water District Seasonal Fallowing Pilot Program: In January 2016, Metropolitan’s Board of
Directors authorized the General Manager to enter into a pilot seasonal fallowing program with
Bard Water District (Bard). Farmers in Bard have expressed interest in participating in a two-year
pilot program to conduct seasonal fallowing on their lands. A number of farmers in Bard grow
one or more vegetable crops in the fall and winter followed by a field crop in the spring and
summer. This rotation of crops provides an opportunity to fallow land for a four-month period
from April to July. Based on the interest expressed by farmers in Bard, staff for Metropolitan and
Bard have developed proposed terms for a two-year pilot program that could provide
Metropolitan with an estimated 4.6 TAF in both 2016 and 2017. Metropolitan and Bard would
enter into a pilot program agreement which would specify that a maximum of 2,000 acres
within Bard would be fallowed per season and that Bard would not deliver any water to the
fallowed acres from April 1 to July 31, 2016 and 2017. Metropolitan would enter into an
agreement with each individual farmer through which the farmer would agree to fallow at
least 10 contiguous acres for the four month period. Implementation of a pilot program would
provide information that could lead to the development of a longer term land management
and fallowing program with Bard.
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A.3.2 California Aqueduct Deliveries
A. State Water Project Deliveries
Source of Supply
The State Water Project (SWP) provides imported water to the Metropolitan service area and
has provided from 25 to 50 percent of Metropolitan’s supplies. In accordance with its contract
with the Department of Water Resources (DWR), Metropolitan has a Table A allocation of
1,911,500 AF per year under contract from the SWP. Actual deliveries have never reached this
amount because they depend on the availability of supplies as determined by DWR. The
availability of SWP supplies for delivery through the California Aqueduct over the next 18 years is
estimated according to the historical record of hydrologic conditions, existing system
capabilities as may be influenced by environmental permits, requests of the SWC and SWP
contract provisions for allocating Table A, Article 21 and other SWP deliveries including San Luis
carryover to each contractor. As shown in this 2015 UWMP, the estimates of SWP deliveries to
Metropolitan are based on DWR’s July 2015 SWP Delivery Capability Report.
As part of its contract with DWR, Metropolitan pays both the fixed costs of financing SWP
facilities construction and the variable costs of operations, maintenance, power, and
replacement costs for water delivered each year. SWP water is delivered to Metropolitan
through the East Branch at Devil Canyon Power Plant afterbay, along the Santa Ana Valley
Pipeline, and at Lake Perris. Metropolitan takes delivery from the West Branch at Castaic Lake.
Expected Supply Capability
The Edmund G. Brown California Aqueduct is capable of transporting Metropolitan’s full
contract amount of 1,911,500 AF per year. However, the quantity of water available for export
through the California Aqueduct can vary significantly year to year. The amount of
precipitation and runoff in the Sacramento and San Joaquin watersheds, system reservoir
storage, regulatory requirements, and contractor demands for SWP supplies impact the
quantity of water available to Metropolitan.
Rationale for Expected Supply
Metropolitan and 28 other public entities have contracts with the State of California for SWP
water. These contracts require the state, through DWR, to use reasonable efforts to develop
and maintain the SWP supply. The state has made significant investment in infrastructure. It has
constructed 28 dams and reservoirs, 26 pumping and generation plants, and about 660 miles of
aqueducts. More than 25 million California residents benefit from water from the SWP. DWR
estimates that with current facilities and regulatory requirements, the project will deliver
approximately 2.3 MAF under average hydrology considering impacts attributable to the
combined Delta smelt and salmonid species biological opinions.
On a yearly basis, DWR estimates the amount of supplies that are available for that year.
Metropolitan uses a forecasting method for SWP deliveries based on historical patterns of
precipitation, runoff, and actual deliveries of water.
Further, under the water supply contract, DWR is required to use reasonable efforts to maintain
and increase the reliability of service to Metropolitan. As discussed in a subsequent section,
DWR is participating in the Bay-Delta process to achieve these requirements.
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Historical Record
The historical record shows significant accomplishments by DWR in providing its contractors with
SWP water supplies. Through 2013, the SWP has delivered over 90 MAF to its contractors. The
maximum annual water supply was delivered in 2005, and totaled 3.75 MAF. In 2006 and 2011
the project delivered 3.7 MAF. DWR has continued to invest in SWP facilities to deliver water to
its contractors.
Written Contracts or Other Proof
1960 Contract between the State of California and The Metropolitan Water District of Southern
California for a Water Supply. This contract, initially executed in 1960 and amended numerous
times since, is the basis for SWP deliveries to Metropolitan. It requires DWR to make reasonable
efforts to secure water supplies for Metropolitan and its other contractors. The contract expires
in 2035. At that time, Metropolitan has the option to renew the contract under the same basic
conditions.
Financing
Metropolitan’s payments for its State Water contract obligation are approved each year by its
Board of Directors and currently constitute approximately a third of the annual budget.
Federal, State and Local Permit/Approvals
Operation of the SWP. The DWR is responsible for acquiring, maintaining, and complying with
numerous federal and state permits for operation of the SWP. Metropolitan has been active in
monitoring the issues affecting its contract with DWR.
EIR for the East Branch Enlargement. In April 1984, DWR prepared and finalized an EIR for the
Enlargement of the East Branch of the Governor Edmund G. Brown California Aqueduct.
EIR for the Harvey O. Banks Pumping Plant. In January 1986, DWR prepared and finalized an EIR
for the additional pumping units at Harvey O. Banks Delta Pumping Plant.
EIR for the Mission Hills Extension. In 1990, DWR prepared and finalized an EIR for the SWP
Coastal Branch, Phase II and Mission Hills Extension.
East Branch Extension Project Phase 1. In 1998, DWR completed an EIR to extend the East
Branch of the California Aqueduct to provide service to San Gorgonio Pass Water Agency.
Phase 1 was completed in 2002.
U.S. Fish and Wildlife Service Biological Opinion. In December 2008, U.S. Fish and Wildlife issued
a Biological Opinion for Delta smelt.
National Marine Fisheries Service Biological Opinion. In June 2009, the National Marine Fisheries
Service issued a Biological Opinion for salmon.
B. Desert Water Agency/Coachella Valley Water District/Metropolitan Water Exchange and
Advance Delivery Programs
Source of Supply
The Desert Water Agency (DWA) and CVWD, both in Riverside County, have rights to SWP
deliveries, but do not have any physical connections to the SWP facilities. Both agencies are
adjacent to the CRA. For DWA and CVWD to obtain water equal to their SWP allocations,
Metropolitan has agreed to exchange an equal quantity of its Colorado River water for DWA
and CVWD’s SWP water. DWA has a SWP Table A contract right of 55.75 TAF per year, and
CVWD has a SWP Table A contract right of 138.35 TAF per year, for a total of 194.1 TAF per year.
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Expected Supply Capability
Under the existing agreements, Metropolitan provides water from its CRA to DWA and CVWD in
exchange for SWP deliveries. Metropolitan can deliver additional water to its DWA/CVWD
service connections, permitting these agencies to store water. When supplies are needed,
Metropolitan can then receive its full Colorado River supply, as well as the SWP allocation from
the two agencies, while the two agencies can rely on the stored water for meeting their water
supply needs. The amount of DWA and CVWD SWP Table A water available to Metropolitan
depends on total SWP deliveries and varies from year to year.
In addition to their Table A supplies, DWA and CVWD, subject to Metropolitan’s written consent,
may take delivery of SWP supplies available under Article 21, the Turn-back Pool Program, and
non-SWP water supplies they may acquire and convey through the SWP facilities. These other
supplies are delivered to DWA and CVWD by exchange with Metropolitan in the same manner
as Table A deliveries. DWA and CVWD are participants in the Yuba Dry Year Water Purchase
Program. Additionally, DWA participated in the 2009 Drought Water Bank and the 2015-2016
Multi-Year Water Pool Demonstration Program. CVWD has also purchased non-project supplies
from partners in the San Joaquin Valley on an annual basis since 2008. Metropolitan has also
consented to:


10 TAF of exchange deliveries to CVWD for non-SWP water acquired from the San Joaquin
Valley from 2008 through 2010, and



36 TAF of exchange deliveries to DWA for non-SWP water acquired from the San Joaquin
Valley from 2008 through 2015.

Rationale for Expected Supply
The DWR estimates the amount of supplies that are available each year. Metropolitan uses a
forecasting method for SWP deliveries based on historical patterns of precipitation, runoff and
actual deliveries of water.
Historical Record
DWA and CVWD Exchange Program is currently in operation. The Advance Delivery
Agreement has been in place since 1984. Since 1973, Metropolitan has been taking delivery of
these agencies’ SWP Table A water and has provided equivalent water to those agencies from
Metropolitan’s CRA supplies. Metropolitan has also been delivering water in advance of the
amount needed under the exchange agreements. With water having been delivered in
advance, Metropolitan can reduce deliveries to DWA and CVWD as needed. Indeed, from
the end of August 2012 through October 2015, Metropolitan drafted approximately 164 TAF,
leaving 207 TAF in the Advance Delivery account.
Written Contracts or Other Proof
1967 and 1983 Water Exchange Contract and Agreements. The DWA and CVWD Program is
currently in operation. The DWA and CVWD water exchange contract has been in place since
1967, was amended in 1972, and was modified with execution of additional agreements in
1983.
1984 Advance Delivery Agreement. The Advance Delivery Agreement allows Metropolitan to
supply DWA and CVWD with Colorado River water in advance of the time these agencies are
entitled to receive water under the exchange agreements. In future years, Metropolitan can
recover this water by reducing its deliveries under the exchange agreements.
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The 2003 Exchange Agreement. DWA, CVWD, and Metropolitan executed the 2003 Exchange
Agreement under which Metropolitan transferred 88,100 AF and 11,900 AF of its SWP Table A
water to DWA and CVWD, respectively, reducing Metropolitan’s Table A volume from
2,011,500 AF to 1,911,500 AF. The 2003 Exchange Agreement became operational in calendar
year 2005 with the execution of letter agreements among DWA, CVWD, and Metropolitan
governing its implementation. The exhibits to the November 9, 2004, and November 19, 2007,
letter agreements also modify certain provisions of the Water Exchange Contract and
Agreements and the Advance Delivery Agreement.
November 2012 Letter Agreement. CVWD and Metropolitan executed the letter agreement to
deliver non-SWP water in exchange for Colorado River water under which CVWD arranged
for the delivery of up to 16.5 TAF per year of water to Metropolitan provided by Rosedale-Rio
Bravo Water Storage District to CVWD. Metropolitan delivers to CVWD an equal amount of
Colorado River water.
Financing
The funds for deliveries under this Program are included in Metropolitan’s O&M budget and
Long-Range Finance Plan (referenced above).
Federal, State, and Local Permits/Approvals
DWR is responsible for acquiring, maintaining, and complying with numerous Federal and State
permits for operation of the SWP.
July 26, 1983, CVWD Negative Declaration, Whitewater River Spreading Area expansion
Phase 1.
February 1983, DWA Final EIR for the proposed extension of time for utilizing Colorado River
water to recharge the upper Coachella Valley groundwater basins to the year 2035, Volume I
and II, April 1983, Volume III.
September 2002, Final Program EIR for Coachella Valley Water Management Plan and SWP
Entitlement Transfer was certified by CVWD on October 8, 2002.
C. Semitropic Water Banking and Exchange Program
Source of Supply
The agreement between Semitropic Water Storage District (Semitropic) and Metropolitan was
executed in February 1994. Semitropic obtains water from the SWP through its contracts with
the Kern County Water Agency. SWP supplies irrigate an area of 161,200 acres within
Semitropic’s service area. When this surface water is not available, these growers withdraw
water from the underlying aquifer. The agreement between Semitropic and Metropolitan
allows Metropolitan to make use of 350 TAF of storage in Semitropic’s groundwater basin. In
years of plentiful supply, Metropolitan can deliver available SWP supplies to Semitropic through
the California Aqueduct. During dry years, Metropolitan can withdraw this stored water. Five
other banking partners participate in this Program and use 650 TAF of storage in Semitropic’s
groundwater basin.
Expected Supply Capability
The Semitropic-Metropolitan Program provides Metropolitan with the capacity to store up to
350 TAF of water under the current agreement. During dry years, Metropolitan can recover its
stored water through a combination of direct pumping of the groundwater and delivery of
Semitropic’s SWP Table A water in the California Aqueduct. In 2014, Metropolitan amended
the program to increase the return yield by an additional 13.2 TAF per year. The minimum

JUSTIFICATIONS FOR SUPPLY PROJECTIONS

A.3-21

annual yield available to Metropolitan from the program is currently 44.7 TAF, and the
maximum annual yield is 236.2 TAF depending on the available unused capacity and the SWP
allocation. The average annual supply capability for a single dry year similar to 1977 is 125 TAF
or for multiple dry years similar to the period 1990-1992 is 107 TAF.
Rationale for Expected Supply
Historical Record
The Semitropic-Metropolitan Water Banking and Exchange Program has been operational
since 1994. With existing agreements, it will continue to operate over the term of 41 years (19942035). By the end of 2015, the program had 137 TAF in its storage account.
Written Contracts or Other Proof
1992 Turn-in/out Construction, Operation and Maintenance Agreement. This Agreement was
executed in 1992 by DWR and Semitropic to allow construction, operation, and maintenance
of the Semitropic California Aqueduct Turn in/out.
1993 Temporary Semitropic-Metropolitan Water Banking Agreement. This Agreement was
executed in February 1993 by Semitropic and Metropolitan to allow the storage of available
Metropolitan supplies in advance of execution of the long-term agreement.
1994 Semitropic/Metropolitan Water Banking and Exchange Agreement. This Agreement was
executed in December 1994 by Semitropic and Metropolitan to implement the program for a
41-year term (1994-2035).
1995 Point of Delivery Agreement. This agreement, with DWR, Kern County Water Agency, and
Metropolitan, allows Metropolitan to divert water from the California Aqueduct into
Semitropic’s service area.
1995 Introduction of Local Water into the California Aqueduct. This agreement, with DWR, Kern
County Water Agency, and Semitropic, allows Metropolitan to receive water from the program
into the California Aqueduct.
2014 Amendment to Increase Program Yield.
The amendment increased Metropolitan’s
minimum return yield by 13,200 acre-feet per year.
Financing
Metropolitan’s O&M budget (referenced above) includes payments for the Semitropic
Program.
Federal, State, and Local Permits/Approvals
Final EIR. Semitropic acting as the lead agency under CEQA and Metropolitan acting as a
responsible agency jointly completed the EIR for the Program. The EIR was certified by
Semitropic in July 1994 and adopted by Metropolitan in August 1994.
Regulatory Approvals. All regulatory approvals are in place, and the program is operational.
D. Arvin-Edison Water Management Program
Source of Supply
The Arvin-Edison Water Storage District (Arvin-Edison) manages the delivery of local
groundwater and water imported into its service area from the Central Valley Project’s (CVP)
Millerton Reservoir via the Friant-Kern Canal. The surface water service area consists of
132,000 acres of predominantly agricultural land, and to a minor degree, municipal and
industrial uses. It is situated in Kern County. Arvin-Edison operates its supplies conjunctively,
storing water in the underlying aquifer when imported supplies are available and withdrawing
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that water when the availability of imported supplies is reduced. In 1997, Metropolitan entered
into an agreement with the Arvin-Edison Water Storage District. The agreement allows
Metropolitan to store available water in Arvin-Edison's groundwater basin, either through direct
spreading operations, or through deliveries to growers in Arvin-Edison's service area. Similar to
Arvin-Edison’s own usage, this previously stored water could be withdrawn when the availability
of imported supplies to Metropolitan is reduced.
Expected Supply Capability
The Arvin-Edison/Metropolitan Program provides Metropolitan with the capacity to store up to
350 TAF of water under the current agreement. During dry years, Metropolitan can recover its
stored water either through direct pumping of the groundwater or through exchange. Based
on the terms and conditions of the program agreement, the return of water to Metropolitan
ranges from a minimum of 40 TAF per year (peak 4-month summer period) up to 110 TAF (over a
12-month period). The average annual supply capability for this program is 75 TAF for either a
single dry year similar to 1977 or for each year of a multiple dry year period similar to the period
1990-1992.
Rationale for Expected Supply
Historical Record
The Arvin-Edison/Metropolitan Water Management Program has been operational since 1997.
With existing agreements, it will continue to operate over the term of 38 years (1997-2035). By
the end of 2015, the program had 124 TAF in its storage account.
Written Contracts or Other Proof
1997 Arvin-Edison/Metropolitan Water Management Agreement.
This Agreement was
executed in December 1997 by Arvin-Edison and Metropolitan to implement the program for a
30-year term (1997-2027).
1998 Turn-in/out Construction and Maintenance Agreement. This Agreement was executed in
1998 by DWR, Kern County Water Agency, Arvin-Edison, and Metropolitan to allow construction,
operation and maintenance of the Arvin-Edison California Aqueduct Turn in/out.
1998-2002 Water Delivery and Return Agreements. These agreements, with DWR, Kern County
Water Agency, Arvin-Edison, and Metropolitan, allow Metropolitan to divert water from, and
introduce water to, the California Aqueduct.
2004 Point of Delivery Agreement. This agreement, with DWR, Kern County Water Agency, and
Metropolitan, allows Metropolitan to divert water from the California Aqueduct into ArvinEdison’s service area.
2004 Introduction of Water into the California Aqueduct. This agreement, with DWR, Kern
County Water Agency, and Arvin-Edison, allows Metropolitan to receive water from the
program into the California Aqueduct.
2007 First Amended and Restated Agreement Between Arvin-Edison Water Storage District and
The Metropolitan Water District of Southern California for a Water Management Program. This
amendment increased the maximum storage level to 350 TAF, extended the agreement term
to 2035, and provided for the construction of the South Canal Improvement Project. The
project increases the reliability of Arvin-Edison returning higher water quality to the California
Aqueduct.
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Financing
Metropolitan’s O&M budget (referenced above) includes payments for the Arvin-Edison
Program.
Federal, State, and Local Permits/Approvals
Environmental Status: A Negative Declaration was completed in 1996.
An Addendum to the 1996 Negative Declaration was completed in 2003.
A Negative Declaration for the Arvin-Edison South Canal Improvement Project was completed
in 2007.
Regulatory Approvals: All regulatory approvals are in place, and the program is operational.
E. San Bernardino Valley Municipal Water District Program
Source of Supply
The San Bernardino Valley Municipal Water District Program allows Metropolitan to purchase a
dependable annual supply, as well as an additional supply for dry year needs. Under this
program, Metropolitan purchases water provided to San Bernardino Valley Municipal Water
District (Valley District) from its annual State Water Project (SWP) water allocation. Valley District
delivers the purchased supplies to Metropolitan’s service area through the coordinated use of
facilities and interconnections within the water conveyance system of the two districts.
The purchased SWP supply is provided to Metropolitan as direct deliveries of annual SWP water
through the California Aqueduct to Metropolitan’s service area, as well as through deliveries of
recaptured SWP water previously stored in the San Bernardino groundwater basin to
Metropolitan’s service area. Under this program, Metropolitan purchases a minimum of 20 TAF
per year of SWP allocation every year. In addition, Metropolitan has the option to purchase
Valley District’s additional SWP allocation, if available, and the first right-of-refusal to purchase
additional SWP supplies available beyond the minimum and option amounts. In the event that
Metropolitan’s operational needs do not require all, or a portion of the minimum purchased
water, that unused amount may be carried forward up to a total of 50 TAF for later delivery.
Finally, the program establishes a critical dry year supply account for Metropolitan that could
provide additional amounts of dry year supplies. During any year designated by DWR as a
critically dry year, Valley District could deliver from this account up to 50 TAF of recaptured SWP
water previously stored in the San Bernardino groundwater basin.
To facilitate the transfer, the program also provides the coordinated use of existing facilities,
including the Valley District’s Foothill Pipeline and the Inland Feeder, to improve the
conveyance capabilities of the delivery of SWP water to the service areas of both districts. The
intertie between the Foothill Pipeline and the Inland Feeder has been constructed and was
operational as of December 2002. This intertie allows Metropolitan to move SWP water from the
East Branch of the California Aqueduct through the Foothill Pipeline and Inland Feeder, into
DVL and the CRA. As a result of this intertie, Metropolitan has an alternative conveyance
capacity of 260 cfs into Metropolitan’s system should an outage occur on the upper section of
the Inland Feeder.
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Expected Supply Capability
The average annual supply capability for a single dry year similar to 1977 is 70 TAF. For multiple
dry years similar to the period 1990-1992, the expected supply capability is 37 TAF.
Rationale for Expected Supply
Historical Record
The San Bernardino Valley Municipal Water District Program began operations in 2001 and is
expected to be renewed continually in the future. Since its inception in 2001, this program has
delivered 103 TAF to Metropolitan. There was no water remaining in the carryover account in
2009. Deliveries in 2013, 2014, and 2015 have been suspended by mutual agreement.
Written Contracts or Other Proof
Metropolitan’s annual and dry-year supplies from the San Bernardino Valley Municipal Water
District Program are based on Metropolitan Board actions and agreements.
2000 Board Approval of Coordinated Operating Agreement. In June 2000, Metropolitan’s
Board authorized entering into a Coordinated Operating Agreement between Metropolitan
and Valley District to develop projects that could provide benefits to both districts through the
coordinated use of facilities and SWP supplies.
2000 Coordinated Operating Agreement. The Coordinated Operating Agreement between
Metropolitan and Valley District was executed in July 2000.
2001 Board Approval of the Coordinated Use Agreement. In April 2001, Metropolitan’s Board
authorized entering into the Coordinated Use Agreement for Conveyance Facilities and SWP
Water Supplies between Metropolitan and Valley District for the purchase of dependable
annual and dry year supplies by Metropolitan.
2001 Coordinated Use Agreement. The Coordinated Use Agreement for Conveyance Facilities
and SWP Water Supplies between Metropolitan and Valley District for the purchase of
dependable annual and dry year supplies by Metropolitan was executed May 2001. The
Agreement is effective as of July 1, 2001, for an “evergreen” term (10-years with automatic
annual extensions unless otherwise notified).
Financing
Metropolitan’s O&M budget (referenced above) includes the funds to purchase Program
water.
Federal, State, and Local Permits/Approvals
The Program became effective as of July 1, 2001.
regulatory approval supported implementation.

An environmental review process and

Final EIR. Final Regional Water Facilities Master Plan EIR dated February 1, 2001, was certified by
Valley District, as lead agency, and by Metropolitan, as responsible agency. Notices of
determinations were filed by Valley District and Metropolitan on May 29, 2001, and April 18,
2001, respectively.
State Water Contractors’ Review.
supporting the program.

In May 2001, the SWC reviewed and issued a letter

DWR Review. DWR agreed to the program in December 2001.
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F. San Gabriel Valley Municipal Water District Program
Source of Supply
The San Gabriel Valley Municipal Water District Program allows Metropolitan to exchange
supplies to provide additional water for normal and dry year needs. Under this program,
Metropolitan delivers supplies to the City of Sierra Madre, a San Gabriel Valley MWD member
agency. In exchange for Metropolitan delivering one acre-foot, San Gabriel Valley MWD
returns two acre-feet to Metropolitan in the Main San Gabriel Basin, up to 5 TAF. For any
exchange amount less than 5 TAF, Metropolitan purchases the balance of the 5 TAF. The
program provides increased reliability to Metropolitan by allowing additional water to be
delivered to Metropolitan’s member agencies Three Valleys MWD and Upper San Gabriel
Valley MWD that rely upon the Main San Gabriel Basin for their supplies.
Expected Supply Capability
The average annual supply capability for a single dry year similar to 1977 is a net 2 TAF. For
multiple dry years similar to the period 1990-1992, the expected supply capability is 2 TAF.
Rationale for Expected Supply
Historical Record
The San Gabriel Valley Municipal Water District Program began operations in 2013 and is
expected to be renewed continually in the future. Since its inception in 2013, the program has
completed the exchange of 10 TAF, with a net increase to Metropolitan’s supply by an
additional 7.3 TAF.
Written Contracts or Other Proof
Metropolitan’s dependable annual and dry-year supplies from the San Gabriel Valley
Municipal Water District Program are based on Metropolitan Board action and agreement.
2013 San Gabriel Valley MWD Exchange and Purchase Agreement. The agreement between
Metropolitan and San Gabriel Valley MWD was executed in September 2013.
2013 Board Approval of the San Gabriel Valley MWD Exchange and Purchase Agreement. In
August 2013, Metropolitan’s Board authorized entering into the agreement with San Gabriel
Valley MWD.
Financing
Metropolitan’s O&M budget (referenced above) includes the funds to purchase water.
Federal, State, and Local Permits/Approvals
The Program became effective as of September 2013.
supported implementation.

An environmental review process

CEQA Compliance. The proposed action involved an exchange and purchase agreement
associated with the leasing, licensing, and operating of existing public water conveyance
facilities with negligible or no expansion of use and no possibility of significantly impacting the
physical environment.
G. Antelope Valley East Kern Water Agency Exchange and Storage Program
Source of Supply
The Antelope Valley East Kern Water Agency (AVEK) Program allows Metropolitan to both
exchange and store SWP supplies to provide additional water for normal and dry year needs.
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Under this program, AVEK provides Metropolitan its unused SWP supplies. For every two acrefeet provided by AVEK, Metropolitan will return one acre-foot. The exchange program is
expected to deliver 30 TAF over ten years, with 10 TAF available in dry years. Metropolitan will
also have a storage capability in the groundwater basin, with a capacity of 30 TAF, and a dry
year return capability of 10 TAF.
Expected Supply Capability
The average annual supply capability for a single dry year similar to 1977 is 10 TAF for each
program. For multiple dry years similar to the period 1990-1992, the expected supply capability
is 3 TAF for each program.
Rationale for Expected Supply
Historical Record
The AVEK Program is projected to provide benefits starting as early as 2016.
Written Contracts or Other Proof
Metropolitan’s dependable annual and dry-year supplies from the AVEK Exchange and
Storage Program are based on Metropolitan Board action and proposed agreement.
2015 Board Approval of the AVEK Exchange and Storage Agreement. In November 2015,
Metropolitan’s Board authorized entering into the agreement with AVEK.
Financing
Metropolitan’s Board authorized up $16.6 million for the program with additional funds, if
needed, from Metropolitan’s O&M budget (referenced above).
Federal, State, and Local Permits/Approvals
The Program will become effective once the agreement is executed in 2016. An environmental
review process supported implementation.
CEQA Compliance. The proposed action involved an exchange and purchase agreement
associated with the leasing, licensing, and operating of existing public water conveyance
facilities with negligible or no expansion of use and no possibility of significantly impacting the
physical environment.
H. Bay-Delta Improvements
Source of Supply
Improving the water supply reliability of the State Water Project (SWP) is a primary focus of
Metropolitan’s long-term planning efforts. Metropolitan’s strategy is to reduce its dependence
on SWP supplies during dry years, when risks to the Bay-Delta ecosystem are greatest, and to
maximize its deliveries of available SWP water during wetter years to store in surface reservoirs
and groundwater basins for later use during droughts and emergencies.
State and federal resource agencies and various environmental and water user entities are
currently engaged in the development of the Bay Delta Conservation Plan (BDCP)/California
WaterFix, which is aimed at making physical and operational improvements to the SWP system
in the Delta necessary to restore and protect ecosystem health, south-of-Delta SWP and CVP
water supplies, and water quality. The goal for the 2015 IRP Update for SWP supplies is to
manage flow and export regulations in the near term and ultimately to achieve a long-term
Bay-Delta solution. This goal involves continued engagement in collaborative science-based
approaches to manage regulations in the near-term and continued participation in the long-

JUSTIFICATIONS FOR SUPPLY PROJECTIONS

A.3-27

term California WaterFix and the California EcoRestore efforts. This approach targets an
average of 984 TAF of SWP supplies in the near-term and an increase of 248 TAF to 1.2 MAF of
supplies on average starting in 2030 when the long-term Bay-Delta solution is assumed to be in
place. A more detailed description of SWP supplies is included in Section 3.2 of the 2015 UWMP,
Section 3.2 and Technical Appendix 10 of the 2015 IRP Update.
The SWP conveys water from the western slope of the Sierra Nevada to water users both north
and south of the Bay-Delta. Specifically, SWP water is delivered to Metropolitan’s service area
through a system of reservoirs, the Bay-Delta, pumping plants, and the California Aqueduct.
Owned and operated by the California Department of Water Resources (DWR), the SWP
provides municipal and agricultural water to 29 State Water Contractors. Annual deliveries for
the SWP average about 2.5 MAF. Municipal uses account for about 60 percent of annual
deliveries, with the remaining 40 percent going to agriculture.
SWP supplies are estimated using the 2015 SWP Delivery Capability Report distributed by DWR in
July 2015. The 2015 Delivery Capability Report presents the current DWR estimate of the
amount of water deliveries for current (2015) conditions and conditions 20 years in the future.
These estimates incorporate restrictions on SWP and CVP operations in accordance with the
biological opinions of the U.S. Fish and Wildlife Service and National Marine Fisheries Service
issued on December 15, 2008, and June 4, 2009, respectively. Under the 2015 Delivery
Capability Report with existing conveyance and low outflow requirements scenario, the
delivery estimates for the SWP for 2020 conditions as percentage of Table A amounts are
12 percent, equivalent to 257 TAF for Metropolitan, under a single dry-year (1977) condition and
51 percent, equivalent to 976 TAF for Metropolitan, under long-term average conditions.
In dry, below-normal conditions, Metropolitan has increased the supplies received from the
California Aqueduct by developing flexible Central Valley/SWP storage and transfer programs.
Over the last two years under the pumping restrictions of the SWP, Metropolitan has worked
collaboratively with the other contractors to develop numerous voluntary Central Valley/SWP
storage and transfer programs. The goal of these storage/transfer programs is to develop
additional dry-year supplies that can be conveyed through the available Banks pumping
capacity to maximize deliveries through the California Aqueduct during dry hydrologic
conditions and regulatory restrictions.
The Bay Delta Conservation Plan
The BDCP was prepared through a collaboration of state, federal, and local water agencies,
state and federal fish agencies, environmental organizations, and other interested parties. At
the outset of the BDCP process, a planning agreement was developed and executed among
the participating parties, and a Steering Committee was formed. The BDCP identified a set of
conservation measures including water conveyance improvements and restoration actions to
contribute to the recovery of endangered and sensitive species and their habitats in
California’s Sacramento-San Joaquin Delta. The BDCP was formulated to contribute to the
state’s co-equal goals of water supply reliability and ecosystem restoration.
Lead agencies for the EIR/EIS were the DWR, the USBR, the United States Fish and Wildlife
Service, and National Oceanic and Atmospheric Administration’s National Marine Fisheries
Service, in cooperation with the California DFW, the USEPA, and the United States Army Corps
of Engineers. Metropolitan served on the steering committee. DWR and USBR are the lead
agencies for the California WaterFix.
In order to select the most appropriate elements of the final conservation plan, the BDCP
considered a range of options for accomplishing these goals using information developed as
part of an environmental review process.
Potential habitat restoration and water supply
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conveyance options included in the BDCP were assessed through an Environmental Impact
Report (EIR)/Environmental Impact Statement (EIS). The BDCP planning process and the
supporting EIR/EIS process are being funded by state and federal water contractors. The First
Administrative Draft BDCP was released in March 2012, a Second Administrative Draft BDCP
and EIR/EIS was released in March 2012, and the Public Draft BDCP and EIR/EIS was released
December 2013. Each of the above draft documents was released to the public. The official
public comment draft was released in December 2013.
A new permitting approach and associated new alternatives to the BDCP were announced in
April 2015. The California WaterFix and California EcoRestore would be implemented under a
different Endangered Species Act permitting process. This would fulfill the requirement of the
2009 Delta Reform Act to contribute toward meeting the coequal goals of providing a more
reliable water supply for California and protecting, restoring, and enhancing the Delta
ecosystem.
The new water conveyance facilities included in Alternative 4 (the BDCP) would be
constructed and operated under the California WaterFix. Proposed changes to the design of
the water conveyance facilities reduce the overall environmental/construction impacts to the
environment, minimize disruptions to local communities, and increase long term operational
and cost benefits. Some of the improvements would include moving the tunnel alignment
away from local communities and environmentally sensitive areas. The elimination of pumping
plants, reduction of permanent power lines and power use, and the reconfiguration of intake
and pumping facilities sediment basins and reconfiguration/relocation of the construction
staging sites in the North Delta will lessen construction and longer term operational impacts. If
implemented, these would result in reduced environmental and construction impacts and
increase improved long-term operational and cost benefits.
The main objective under the EcoRestore Program is to pursue at least 30,000 acres of Delta
habitats over the next five years. These restoration programs would include projects and
actions that are in compliance with pre-existing regulatory requirements designed to improve
the overall health of the Delta. Other priority restoration projects would also be identified by
the Delta Conservancy and other local governments. Funding would be provided through
multiple sources including state bonds and other state-mandated funds, SWP/CVP contractors
funds as part of existing regulatory obligations, and from various local and federal partners.
As part of the new alternatives and the state’s proposed project, the regulatory approach to
obtaining state and federal endangered species compliance is shifting from the BDCP Habitat
Conservation Plan/Natural Community Conservation Plan strategy to an approach that
contemplates a Biological Opinion pursuant to Federal ESA Section 7 and a State 2081 Permit.
This approach, as well as the proposed revision to the new water facilities and ecosystem
restoration actions, are evaluated in the partially Recirculated Draft EIR/EIS released in July
2015. The deadline for comments was October 2015.
The State Water Resources Control Board (SWRCB) is continuing its phased review and update
of the 2006 Water Quality Control Plan (WQCP) for the Bay-Delta. The first phase focuses on the
southern Delta salinity objectives for the protection of agriculture, San Joaquin River flow
objectives for the protection of fish and wildlife, and a program of implementation for
achieving those objectives. The second phase considers the comprehensive review of the
other elements of the Bay-Delta WQCP, including but not limited to Sacramento River and
Delta outflow objectives. Metropolitan has been collaborating with water users and other
stakeholders to develop sound science and technical analyses in support of the WQCP review
process, including sharing results in technical forums and publishing findings in peer-reviewed
scientific journals. Metropolitan has been meeting with Board members and staff to share
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findings as new science and analyses are developed and to encourage close coordination
between BDCP and WQCP updates.
Rationale for Expected Supply
Implementation Status
Expected supplies are projected in accordance with the approved implementation plan for
CALFED’s Bay-Delta Program and with the work plans for the Sacramento Valley Water
Management Agreement.
Written Contracts or Other Proof
Metropolitan’s projected dependable annual and dry-year supplies from planned Bay-Delta
improvements are based on Metropolitan Board actions and agreements.
CALFED’s Bay-Delta Program.
Bay-Delta Accord approved in December 1994.
Proposition 204 funds approved by voters in November 1996.
Metropolitan policy direction regarding CALFED’s Bay-Delta Program adopted in July 1999. This
policy direction established water supply goals.
Proposition 13 funds approved by voters in March 2000.
CALFED Framework announced in June 2000.
Final implementation plans for the first phase of CALFED’s Bay-Delta Program approved in
August 2000, in conjunction with the approval of the Program and conclusion of the
environmental review process.
Proposition 50 funds approved by voters in November 2002.
Proposition 1, approved by the voters in 2014, authorized $7.545 billion in general obligation
bonds for state water supply infrastructure projects, including surface and groundwater
storage, ecosystem and watershed protection and restoration, and drinking water protection.
Annual Federal appropriations.
Metropolitan’s Bay-Delta Policies/Agreements.
Execution of Planning Agreement for BDCP (Planning Agreement) approved in October 2006.
Execution of BDCP Cost-Sharing Agreement approved in November 2006.
Delta Action Plan Framework approved in June 2007.
Delta Conveyance Criteria approved in September 2007.
Delta Governance Principles approved in August 2008.
Execution of Initial Funding Agreement approved in December 2008.
Delta Vision Implementation policies approved in January 2009.
Delta-Related Legislation approved in April 2009.
Execution of Amendments to Planning Agreement approved in December 2009.
Execution of Planning Agreement Amendment (additional funds) approved in July 2010.
Execution of Amendment to Memorandum of Agreement approved in August 2011.
Sacramento Valley Water Management Agreement.
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Work plans detailing projects that could provide benefits by the 2002 and 2003 water years
were developed in October 2001.
Statement of settlement policy principles recommended in December 2001 by negotiators for
approval.
Statement of settlement policy principles approved by Metropolitan’s Board in January 2002.
A Sacramento Valley Water Management Agreement was signed and approved by
settlement parties in December 2002.
Financing
Funding for BDCP would come from federal, state, and local water supplier sources.
The California WaterFix would be paid for by public water agencies that rely on the supplies.
California EcoRestore is a program separate from California WaterFix. The state would pursue
at least 30,000 acres of Delta habitat restoration over the next 5 years, pursuant to pre-existing
regulatory requirements such as the 2008 and 2009 Biological Opinions and various
enhancements to improve the overall health of the Delta ecosystem. Proposition 1 funds and
other state public dollars will be directed exclusively for public benefits unassociated with any
regulatory compliance responsibilities.
Federal, State, and Local Permits/Approvals
CALFED’s Bay-Delta Program.
Programmatic EIR/EIS finalized in July 2000.
Record of Decision issued in August 2000 for the final Programmatic EIR/EIS regarding the
CALFED Bay-Delta Program.
Sacramento Valley Water Management Agreement.
Settlement parties approved Sacramento Valley Management Agreement in December 2002.
I.

Kern Delta Water Management Program

Source of Supply
In December 1999, Metropolitan advertised a request for proposals for participation in “The
California Aqueduct Dry-year Transfer Program.” As a result of this request for proposals, four
programs, including one from the Kern Delta Water District (Kern Delta), were selected for
further consideration. In 2001, Metropolitan entered into Principles of Agreement with Kern
Delta for the development of a dry-year supply program. Kern Delta serves 125,000 acres of
actively farmed highly productive farmland located in the San Joaquin Valley portion of
southern Kern County. Kern Delta has under contract 180 TAF per year of good quality, highly
reliable pre-1914 Kern River water and 25.5 TAF per year of SWP Table A contract right (under
contract with Kern County Water Agency).
The dry-year supply program between Kern Delta and Metropolitan involves the storage of
water with Kern Delta. In years of plentiful supply, the agreement allows Metropolitan to store
water in Kern Delta's groundwater basin, either through direct spreading operations or through
deliveries to growers in Kern Delta's service area. Metropolitan has the ability to store up to
250 TAF of water. Agreement provisions may allow for storage beyond this amount. When
needed, Metropolitan can recover its stored water either through direct pumping of the
groundwater or exchange at a rate of 50 TAF per year. The program duration will be from 2002
to 2027 with provisions that allow the water to be withdrawn until 2033.
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Expected Supply Capability
The Kern Delta/Metropolitan Program provides Metropolitan with the capacity to store up to
250 TAF of water at any one time. When needed, Metropolitan can recover its stored water
either through direct pumping of the groundwater or exchange at a rate of 50 TAF per year.
Rationale for Expected Supply
Implementation Status
Expected supplies are projected in accordance with accepted detailed groundwater
modeling that has been accomplished for the program.
In addition, the Kern
Delta/Metropolitan Water Management Program was operational and accepting water for
storage by fall of 2003. By the end of 2015, the program had 119 TAF in its storage account.
Written Contracts or Other Proof
2001 Kern Delta/Metropolitan Principles of Agreement. Principles of agreement were entered
into between Kern Delta and Metropolitan in June 2001, covering program costs, operational
aspects, and risks/responsibilities.
2002 Kern Delta and Metropolitan Boards of Directors Approval. These actions approved
execution of the long-term agreement, which delineates program operations, costs, and
risks/responsibilities
Financing
Metropolitan’s O&M budget (referenced above) includes payments for the Kern Delta/
Metropolitan Program.
Federal, State, and Local Permits/Approvals
Kern Delta, acting as lead agency under CEQA, has prepared a full EIR. As part of this EIR, Kern
Delta published a Notice of Preparation and held meetings with the general public, interested
agencies, and resource agencies. In November 2002, the Final EIR was certified by Kern Delta
and adopted by Metropolitan.
J. Central Valley / State Water Project Storage and Water Transfers
Source of Supply
Up to 27 MAF of water (80 percent of California’s developed water) is delivered for agricultural
use every year. Over half of this water is used in the Central Valley; and much of it is delivered
by, or adjacent to, SWP and Central Valley Project (CVP) conveyance facilities. This allows for
the voluntary transfer of water to many urban areas, including Metropolitan, via the California
Aqueduct.
In recent years, a portion of this agricultural water supply has been secured by Metropolitan
through mutually beneficial transfer agreements:
The Governor’s Water Bank (Bank) in 1991, 1992, 1994, and 2009 secured 75 to 820 TAF per year
of water supply. Further, the DWR’s Dry Year Water Purchase Program (Purchase Program) in
2001, 2002, and 2003 secured a total of 162 TAF. DWR established and administered the Bank
and the Purchase Program by facilitating purchasing water from willing sellers and transferring
the water to those with critical needs using the SWP facilities. Sellers, such as farmers and water
districts, made water available for the Bank and Purchase Program by fallowing crops, shifting
crops, releasing surplus reservoir storage, and by substituting groundwater for surface supplies.
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In 2003, Metropolitan secured options to purchase approximately 145 TAF of water from willing
sellers in the Sacramento Valley during the irrigation season. Using these options, Metropolitan
purchased approximately 125 TAF of water for delivery to the California Aqueduct.
In 2005, Metropolitan, in partnership with three other SWC, secured options to purchase
approximately 130 TAF of water from willing sellers in the Sacramento Valley during the irrigation
season, of which Metropolitan’s share was 113 TAF. Metropolitan also had the right to assume
the other SWC options if they chose not to exercise their options. Due to improved hydrologic
conditions, Metropolitan and the other SWC did not exercise these options.
In December 2007, Metropolitan entered into a long-term agreement with DWR providing for
Metropolitan’s participation in the Yuba Dry Year Water Purchase Program between Yuba
County Water Agency and DWR that was approved by the SWRCB as part of the Yuba River
Accord. This program provides for transfers of water from the Yuba County Water Agency
during dry years through the year 2025, and Metropolitan has purchased approximately
165 TAF to date.
In 2008, Metropolitan, in partnership with eight other SWC, purchased approximately 40 TAF of
water from willing sellers in the Sacramento Valley during the irrigation season, of which
Metropolitan’s share was approximately 27 TAF.
In 2009, Metropolitan participated in the Governor’s Water Bank, which purchased
approximately 74 TAF, of which Metropolitan’s share was approximately 36.9 TAF.
In 2010, Metropolitan in partnership with three other SWC, secured approximately 100 TAF of
water from willing sellers in the Sacramento Valley, of which Metropolitan’s share was
approximately 88 TAF.
In 2010, Metropolitan purchased approximately 18 TAF of water from CVP Contractors located
in the San Joaquin Valley. In addition, Metropolitan entered into an unbalanced exchange
agreement that resulted in Metropolitan receiving approximately 37 TAF.
In 2015, Metropolitan, in partnership with eight other SWC, secured approximately 20 TAF of
water from willing sellers in the Sacramento Valley, of which Metropolitan’s share was
approximately 12 TAF.
In addition, Metropolitan has secured water transfer supplies under the Multi-Year Water Pool
Demonstration Program. In 2013 and 2015, Metropolitan secured 30 TAF and 1.3 TAF,
respectively. Unlike the other transfer programs discussed herein, which were derived from
agricultural sellers, a portion of these transfer supplies came from urban sellers.
Expected Supply Capability
Metropolitan’s recent water transfer activities demonstrate Metropolitan’s ability to develop
and negotiate water transfer agreements working either directly with the agricultural districts
that are selling the water or with DWR acting as an intermediary via a Drought Water Bank. As
discussed in the SWP section of this 2015 UWMP, significant restrictions on SWP and Central
Valley Project (CVP) Delta pumping required by the biological opinions issued by the U.S. Fish
and Wildlife Service (December 2008) and National Marine Fisheries Service (June 2009) will
reduce anticipated SWP deliveries and therefore increase Metropolitan’s need for Central
Valley water transfer supplies. Unfortunately, these biological opinions result in SWP deliveries
being shifted to the summer months thereby restricting the ability to pump water transfer
supplies through the Delta pumping plants. On average, in dry years when Delta pumping
capacity is available, Metropolitan expects to be able to purchase 125 TAF for delivery via the
California Aqueduct.
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Rationale for Expected Supply
Historical Record
Metropolitan has made rapid progress in developing SWP transfer programs. This progress may
be attributed to several factors, including Metropolitan dedicating additional staff to identify,
develop, and implement SWP transfer programs; increased willingness of Central Valley
agricultural interests to enter into transfer programs with Metropolitan; and Metropolitan staff’s
ability to work with DWR and USBR staff to facilitate SWP storage and transfer programs. The
availability of dry year supplies has been demonstrated by the annual water purchase
programs described above. In addition, Metropolitan participates in longer-term programs to
secure water like the Yuba Accord and the Multi-Year Water Pool Demonstration Program.
The historical record for purchases from the Bank, Purchase Program, Metropolitan-initiated
Central Valley programs, Yuba Accord, and Multi-Year Demonstration Program, as well as the
number of sellers and buyers participating in these Programs, are strong indicators that there
are significant amounts of water that can be purchased through spot market or long-term
water transfers during dry years. This historical record is summarized in Table A.3-1 below.
Approximately 20 percent of these north of the Delta water transfers are dedicated to
improving Delta water quality to comply with regulations governing Delta pumping.
Written Contracts or Other Proof
With near record-low precipitation in California in recent years, Governor Edmund G. Brown Jr.
issued several executive orders to expedite processing of water transfers within the state:
Executive Order B-21-13 (May 20, 2013): The Department of Water Resources and the State
Water Resources Control Board are to “take immediate action to address the dry conditions
and water delivery limitations by doing the following: … (1) Expedite processing of one-year
water transfers for 2013 and assist water transfer proponents and suppliers as necessary,
provided that the transfers will not harm other legal users of water and will not unreasonably
affect fish, wildlife, or other in-stream beneficial uses; (2) The SWRCB shall expedite review and
processing of water transfer petitions in accordance with the applicable provisions of the Water
Code; (3) The DWR shall expedite and facilitate water transfer proposals in accordance with
applicable provisions of the Water Code...”
January 1, 2014 Drought Proclamation: “The Department of Water Resources and the State
Water Resources Control Board will expedite the processing of water transfers, as called for in
Executive Order B-21-13. Voluntary water transfers from one water right holder to another
enables water to flow where it is needed most.”
April 25, 2014 Drought Proclamation: “The Department of Water Resources and the State Water
Resources Control Board will immediately and expeditiously process requests to move water to
areas of need, including requests involving voluntary water transfers, forbearance agreements,
water exchanges, or other means. If necessary, the Department will request that the Water
Board consider changes to water right permits to enable such voluntary movements of water.”
Executive Order B-29-15 (April 1, 2015): “The Department shall immediately consider voluntary
crop idling water transfer and water exchange proposals of one year or less in duration that are
initiated by local public agencies and approved in 2015 by the Department subject to the
criteria set forth in Water Code section 1810.” [This executive order incorporated by reference
the previous drought proclamations.]
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Table A.3-1
Historical Record of MWD Central Valley Water Transfers
Purchases

Participants

(AF per year)

Total

Metropolitan

Sellers

1991 Governor’s Water Bank

820,000

215,000

351

13

1992 Governor’s Water Bank

193,246

10,000

18

16

1994 Governor’s Water Bank

220,000

100

6

15

2001 Dry-Year Purchase Program

138,806

80,000

9

8

2003 MWD Water Transfer Program

146,2301

126,230

11

1

2005 SWC Water Transfer Program

127,2752

0

3

4

2008 SWC Water Transfer Program

39,152

26,621

4

8

2009 Governor’s Water Bank

47,505

36,900

10

9

2010 SWC Water Transfer Program

98,959

88,159

11

4

2013 Multi-Year Water Pool Demo

92,232

30,000

4

9

2015 Multi-Year Water Pool Demo

3,000

1,374

1

14

2015 SWC Water Transfer Program

19,686

12,358

5

9

Program

Buyers

1

Quantities denote options Metropolitan secured, of which 20,000 AF were not exercised due
to improved hydrologic conditions.
2 Quantities denote options Metropolitan secured, but not exercised due to improved
hydrologic conditions.

Agreements Between Sellers and Buyers. Since 1991, Metropolitan has entered into Central
Valley water transfer agreements in eleven years with sellers, or DWR acting in an intermediary
capacity for the Drought Water Banks. The essential terms and conditions for negotiating
purchases, including maximum offering price, quantity of water needed, and the timing of
delivery, were established in these agreements.
1999 Board Directive. Metropolitan’s Board has authorized water transfers in accordance with
the Water Surplus and Drought Management Plan (WSDM Plan) adopted in April 1999. The
WSDM Plan is a comprehensive policy guideline for managing Metropolitan’s water supply
during periodic surplus and shortage conditions. During shortage conditions, the plan specifies
the type, priority, and timing of drought actions, including the purchase of transfers on the spot
market that could be taken in order to prevent or mitigate negative impacts on retail
demands.
Financing
Funds for Central Valley water transfers are included in Metropolitan’s O&M budget
(referenced above).
Federal, State, and Local Permits/Approvals
Environmental documentation for the Drought Water Banks. In November 1993, DWR prepared
and finalized a programmatic EIR for the operation of the drought water banks during future
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drought events. In 2009, an emergency CEQA exemption was issued to support the Drought
Water Bank.
Individual CEQA and NEPA documents for Metropolitan’s 2003, 2005, and 2008 Central Valley
water transfer programs. Individual sellers prepared CEQA documentation to support their
transfers. In addition, the USBR prepared NEPA documentation for those transfers requiring
federal approval.
K. Yuba Accord Dry Year Purchase Program
Source of Supply
As part of a comprehensive settlement of a State Water Resources Control Board (SWRCB)
proceeding in which the Yuba County Water Agency (YCWA) is required to increase Yuba
River fishery flows, referred to as the “Yuba River Accord” (Accord), YCWA reached agreement
with DWR and USBR to sell a portion of the water it would be required to release, plus additional
water made available by reoperation of YCWA’s storage reservoirs and groundwater
substitution. DWR entered into a purchase agreement with YCWA under which one-half of the
water available for purchase would be available to SWP contractors that elected to
participate in the purchase program.
Under this 25-year program, the price for water is set by the agreement between DWR and the
YCWA. There are four categories of water sold, and the price for each type of water depends
on hydrology.
Expected Supply Capability
Metropolitan’s share of the water made available under the Yuba Accord Dry Year Purchase
Program is approximately 25 percent. Should other participating contractors decline to
purchase their respective shares, that water is allocated to the remaining interested
participating contractors. Metropolitan’s likely share of assured YCWA transfer water would be
at least 13,750 AF in dry years and up to 35,000 AF or more in other years. These volumes are as
provided by YCWA north-of-the-Delta and are subject to conveyance losses through the Delta
to the Banks Pumping Plant (approximately 20 percent).
Rationale for Expected Supply
Historical Record
Actual volumes purchased by Metropolitan during the eight years of this program were as
follows:

Year

Purchased
Volume
(AF)

2008

26,430

2009

42,915

2010

67,068

2011

0

2012

0

2013

14,548

2014

10,962

2015

8,192
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Written Contracts or Other Proof
DWR-YCWA Purchase Agreement. This December 4, 2007, agreement provides the annual
determination of the amount of water to be made available by YCWA and purchased by
DWR. The agreement also specifies the costs of various categories of water to be made
available under a variety of hydrologic conditions.
DWR-Metropolitan Participation Agreement. This December 21, 2007, agreement provides
Metropolitan’s election to purchase water made available by YCWA to DWR and the
scheduling delivery of the purchased water. The agreement provides for mechanisms for
Metropolitan payments to DWR that are due to YCWA under the DWR-YCWA Purchase
Agreement.
Amended DWR-Metropolitan Participation Agreement. This December 5, 2014, amendment
established prices for surface water transfer supplies between 2016 and 2020 and clarifies
YCWA’s rights to sell to third parties.
Financing
Funds for purchases of water from the Yuba Accord Dry Year Purchase Program are included in
Metropolitan’s O&M budget (referenced above).
Federal, State, and Local Permits/Approvals
SWRCB Order WR 2008-0014. Approval of YCWA’s petition to modify revised Water Right
Decision 1644 related to Water Right Permits 15026, 15027, and 15030 (Applications 5632, 15204,
and 15574), and petition for long-term transfer of up to 200,000 AF of water per year from YCWA
to the DWR and the USBR under Permit 15026 (Application 5632) - Lower Yuba River in Yuba
County.

A.3.3 In-Basin Storage and Supplies
A. Surface Storage
Source of Supply
Surface storage is a critical element of Southern California’s water resources strategy. Because
California experiences dramatic swings in weather and hydrology, surface storage is important
to regulate those swings and mitigate possible supply shortages. Surface storage provides a
means of storing water during normal and wet years for later use during dry years, when
imported supplies are limited. Since the early twentieth century, DWR and Metropolitan have
constructed surface water reservoirs to meet emergency, drought/seasonal, and regulatory
water needs for Southern California. These reservoirs include Pyramid Lake, Castaic Lake,
Elderberry Forebay, Silverwood Lake, Lake Perris, Lake Skinner, Lake Mathews, Live Oak
Reservoir, Garvey Reservoir, Palos Verdes Reservoir, Orange County Reservoir, and
Metropolitan’s DVL. Some reservoirs such as Live Oak Reservoir, Garvey Reservoir, Palos Verdes
Reservoir, and Orange County Reservoir, which have a total combined capacity of about
3,500 AF, are used solely for regulating purposes. The remaining surface reservoirs are primarily
used to meet emergency, drought, and seasonal requirements. The total gross storage
capacity for these larger remaining reservoirs is 1,768,100 AF. However, not all of the gross
storage capacity is available to Metropolitan; dead storage and storage allocated to others
reduce the amount of storage that is available to Metropolitan to 1,669,100 AF.
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Expected Supply Capability
Surface storage reservoirs are an important tool that allows Metropolitan to meet the water
needs of its service area. As discussed in the EIR for the Eastside Reservoir (DVL) Project dated
October 1991 and Metropolitan’s IRP, the allocation of available surface storage can be
divided into two primary components: emergency and drought/seasonal. As specified by
Metropolitan’s Board of Directors in the Final EIR for DVL, “Metropolitan shall maintain sufficient
water reserves within its service area to supplement local production during an emergency or
severe water shortage.” With DVL in operation, Metropolitan can now re-operate the surface
reservoirs and meet the Board’s stated objectives.
Updated Emergency Storage Requirements: Metropolitan’s criteria for determining emergency
storage requirements, which were approved by Metropolitan’s Board, were established in the
Final EIR for DVL and further discussed in the IRP. Emergency Storage requirements are based
on the potential for a major earthquake to damage the CRA, LAA, and both branches of the
California Aqueduct that could force the aqueducts out of service for six months. During this
period, a mandatory reduction in water use of 25 percent from normal-year demand levels
would be instituted, water stored in surface reservoirs and groundwater basins under
Metropolitan’s interruptible program would be made available, and full local groundwater
production would be sustained.
The storage reserved in system reservoirs for emergency purposes is shown in Table A.3-2.
Updated Storage Requirements for Dry-Year Supply and Seasonal Needs: Storage capacity in
system reservoirs, including DVL, is also earmarked for dry-year supply and system regulation
purposes. Dry-year supply storage within Metropolitan’s service area is required to meet the
additional water demands that occur during single-year and extended droughts. As specified
in the Final EIR for DVL and further discussed in the IRP, this storage requirement is defined as the
difference between average-year demand and above average demand during dry years. In
addition to dry-year storage, seasonal storage is required to meet seasonal peak demands,
which are defined as the difference between average winter demands and average summer
demands. The dry-year supply and seasonal storage also provides sufficient reserves to permit
approximately five percent downtime for rehabilitation, repair, and maintenance of raw water
transmission facilities.

Table A.3-2
Surface Storage Utilization
(acre-feet per year)
2020

2025

2030

2035

2040

DVL, Mathews, Skinner

720,000

720,000

720,000

720,000

720,000

Flexible Storage in Castaic & Perris

219,000

219,000

219,000

219,000

219,000

Subtotal of Dry-Year/Seasonal Storage

939,000

939,000

939,000

939,000

939,000

DVL, Mathews, Skinner

312,000

312,000

312,000

312,000

312,000

Emergency Storage in DWR Reservoirs

334,000

334,000

334,000

334,000

334,000

Subtotal of Emergency Storage

646,000

646,000

646,000

646,000

646,000

1,585,000

1,585,000

1,585,000

1,585,000

1,585,000

Forecast Year
MWD Dry-Year/Seasonal Surface Storage

MWD Emergency Storage

Total MWD Surface Storage
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Historical Record
Metropolitan has a contract with the DWR that allows use of its terminal reservoirs, such as
Castaic Lake on the West Branch and Lake Perris on the East Branch of the California Aqueduct
(see Section A.3.3.B for a discussion of Metropolitan’s contractual rights to storage in these DWR
reservoirs). In addition, Metropolitan owns and operates surface reservoirs such as Lake Skinner,
Lake Mathews, and DVL to enhance water supply reliability for its member agencies.
Written Contracts or Other Proof of Usage
The surface reservoirs used by Metropolitan are available either by contract (in the case of the
DWR terminal reservoirs) or by construction of its own facilities. The following historical record is
provided:
November 1960 Contract between the State of California Department of Water Resources and
the Metropolitan Water District of Southern California for a Water Supply. This Contract and its
numerous amendments describe Metropolitan’s legal access to and obligations for the
operation of the SWP for the benefit of its Contractors. Metropolitan has an entitlement to
1,911,500 AF of water each year subject to availability. The terms of this Contract describe
Metropolitan’s rights to and obligations for the terminal surface reservoirs for water supply
purposes.
November 1974 Memorandum of Understanding and Agreement on Operation of Lake Skinner.
This MOU and the January 2005 Amendment, signed by Metropolitan and other affected
parties, govern Metropolitan’s operations of Lake Skinner in Riverside County. The DWR Division
of Safety and Dams also reviews monitoring data on the safety of the dam annually.
November 1994 Memorandum of Understanding on Operation of Domenigoni Valley Reservoir
(now known as Diamond Valley Lake). This MOU, signed by Metropolitan and other affected
parties, governs Metropolitan’s operations of DVL in Riverside County. The DWR Division of
Safety and Dams also reviews monitoring data on the safety of the dam annually.
Elderberry Forebay Contract for Conditions for Use. Conditions for use of storage are described
in the contract between the DWR, State of California, and the Department of Water and
Power, City of Los Angeles, for Cooperative Development, West Branch, California Aqueduct;
Amendment No. 1, July 3, 1969; and Amendment No. 4, June 27, 1985.
June 2002 Division of Safety of Dams Certificate of Approval. The DWR, Division of Safety of
Dams issued the Certificate of Approval for operation of DVL in early 2000, with three
conditions. These conditions were: (1) Satisfactory operation of the butterfly valves and
emergency gate in the inlet/outlet tower, (2) completion of the Tank Saddle Cutoff
remediation, and (3) completion of the Signal Spillway. Metropolitan completed these
conditions in 2001, and DVL is currently operational in accordance with the Certificate of
Approval.
October 1991 Final EIR for the Eastside Reservoir Project (DVL). The EIR established criteria for
integrating the operations of Metropolitan’s reservoirs and DWR’s southern reservoirs for
emergency purposes. These criteria also provided that Metropolitan reservoirs could be
expected to withdraw all drought storage water within a two-year period.
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B. Flexible Storage Use of Castaic Lake and Lake Perris
Source of Storage
Metropolitan’s flexible storage accounts in Castaic Lake and Lake Perris, which are SWP
reservoirs, is 153,940 AF and 65,000 AF, respectively. These accounts provide Metropolitan with
dry-year supply that is independent of the Table A allocation. Metropolitan can withdraw
water from these reservoirs in addition to its allocated supply in any year on an as-needed
basis. Withdrawn water must be replaced from supplies available to Metropolitan within
five years of each withdrawal.
This “flexible storage” is available in Castaic Lake to
Metropolitan, Ventura County Flood Control and Water Conservation District, and to the
Castaic Lake Water Agency. It is available in Lake Perris to Metropolitan only.
Expected Supply Capability
The dry year supply available to Metropolitan from the flexible storage use of Castaic Lake and
Lake Perris totals 218,940 AF, made up of 153,940 AF in Castaic Lake and 65,000 AF in
Lake Perris.
Table A.3-3 shows the use of this available supply in accordance with
Metropolitan’s operating criteria.
In 2005, seismic concerns arose regarding the Lake Perris Dam. In response, DWR plans to
reduce the storage amount at Lake Perris by half until those concerns can be studied and
addressed. In the long-term, the reduction in storage may potentially impact the amount of
flexible storage available to Metropolitan from Lake Perris, and also impact the total amount of
emergency storage available. However, since 2005, Metropolitan has continued to withdraw
and replace water from the reservoir, which is operating at a lower level. In November 2011,
DWR issued a Final EIR for the repair of the Dam. Construction began in August 2014 and is
anticipated to continue through 2017.
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Table A.3-3
Estimated Water Supplies Available for Metropolitan’s Use
Under the Flexible Storage Use of
Castaic Lake and Lake Perris *
(TAF per year)
Year

Multiple Dry-Years
(1990-1992)

Single Dry Year
(1997)

2020

73

219

2025

73

219

2030

73

219

2035

73

219

2040

73

219

* Source: Metropolitan’s operating criteria.
Rationale for Expected Supply
Implementation Status
Express provisions related to flexible storage have been incorporated in Metropolitan’s SWP
contract since 1995. The operating options have been available for use since that time and will
continue to be in effect indefinitely as a part of the SWP contracts.
Historical Record
Metropolitan has exercised the flexible storage provision on numerous occasions through and
including calendar year 2014. Its use is based on existing contract provisions.
DWR Bulletin 132-94. The use of Castaic Lake and Lake Perris is determined in accordance with
the proportionate use factors from Bulletin 132-94, Table B, upon which capital cost repayment
obligations are based.
Based on its capital repayment obligations, Metropolitan’s
proportionate use of Castaic Lake is 96.2 percent and of Lake Perris is 100 percent. Per its SWP
contract, Metropolitan has express rights to use certain portions of the SWP southern reservoirs
independently of DWR to supply water in amounts in addition to approved SWP deliveries.
Metropolitan’s SWP Contract. Metropolitan’s SWP contract was amended in 1995 to include
Article 54, “Usage of Lakes Castaic and Perris.” This article provides flexible storage to
contractors participating in repayment of the capital costs of Castaic Lake and Lake Perris.
Each contractor shall be permitted to withdraw up to a Maximum Allocation from Castaic Lake
and Lake Perris. These contractors may withdraw a collective Maximum Allocation up to
160 TAF in Castaic Lake and 65 TAF in Lake Perris, which shall be apportioned among them
pursuant to the respective proportionate use factors, as shown in Table A.3-4 below.
Financing
The cost associated with the withdrawal and replacement of water in the flexible storage is
included in Metropolitan’s annual payments under the State Water Contract.
Federal, State, and Local Permits/Approvals
The flexible storage provision became effective in 1995. DWR has the approval authority to
affect changes in the operations and usage of existing SWP facilities, including Castaic Lake
and Lake Perris.
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Table A.3-4
Flexible Storage Allocations
Participating Contractor
Castaic Lake
Metropolitan
Ventura County Flood Control and
Water Conservation District
Castaic Lake Water Agency
Total Castaic Lake
Lake Perris1
Metropolitan

Proportionate
Use Factor

Maximum Flexible Storage
Allocation
(AF)

.96212388

153,940

.00860328
.02927284
1.00000000
1.00000000

1,376
4,684
160,000
65,000

The 2003 Exchange Agreement among Metropolitan, CVWD, and DWA, among other things, transferred to
CVWD and DWA a portion of Metropolitan’s capacity in the California Aqueduct and the East Branch including
Lake Perris. However, Metropolitan’s rights to the full 65,000 AF of Lake Perris flexible storage account was
retained by Metropolitan.
1

C. Metropolitan Surface Reservoirs
Source of Supply
Storage capacity in Metropolitan reservoirs, including Lake Skinner, Lake Mathews, Live Oak
Reservoir, Garvey Reservoir, Palos Verdes Reservoir, Orange County Reservoir, and DVL, is
earmarked to meet emergency, dry-year/seasonal, and system regulation needs, as these
have been defined above.
Expected Supply Capability
The total available storage capacity for all Metropolitan-controlled surface reservoirs
(Metropolitan-owned and DWR terminal reservoirs) is 1,585,300 AF. As discussed earlier,
approximately 650 TAF has been set aside to meet the emergency storage requirements of the
service area. After accounting for emergency storage, the surface storage available in
Metropolitan-owned reservoirs to meet dry-year/seasonal requirements is presented in
Table A.3-5.
Rationale for Expected Supply
Program Facilities
Major facilities for Lake Mathews include an earthen dam to impound water and a recently
completed new outlet tower. Major facilities for Lake Skinner include an earthen dam to
impound water, an outlet tower, an inlet from the San Diego Canal to deliver water into the
reservoir, a water treatment filtration facility, and recreational facilities consisting of a marina,
parks, swimming areas, golf course, and hiking trails. Major facilities at DVL include three
earthen dams to impound water, an inlet/outlet tower, a secondary inlet from the Inland
Feeder, a large pumping station to deliver water into the reservoir, and power generating
facilities. Recreational facilities consisting of a marina, parks, swimming areas, golf course,
hiking trails, equestrian trails, and lodging are planned.
Historical Record
The DVL has been operational for more than 15 years. Lake Mathews and Lake Skinner have
been in service for over 30 years.
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November 1974 Memorandum of Understanding and Agreement on Operation of Lake Skinner.
This MOU and the January 2005 Amendment, signed by Metropolitan and other affected
parties, govern Metropolitan’s operations of Lake Skinner in Riverside County. The DWR Division
of Safety and Dams also reviews monitoring data on the safety of the dam annually.
October 1991 Final EIR for the Eastside Reservoir Project (DVL). The EIR established criteria for
integrating the operations of Metropolitan’s reservoirs and DWR’s southern reservoirs for
emergency purposes. These criteria also provided that Metropolitan reservoirs could be
expected to withdraw all drought storage water within a two-year period.
November 1994 Memorandum of Understanding on Operation of Domenigoni Valley Reservoir
(now known as Diamond Valley Lake). This MOU, signed by Metropolitan and other affected
parties, governs Metropolitan’s operations of DVL in Riverside County. The DWR Division of
Safety and Dams also reviews monitoring data on the safety of the dam annually.
June 2002 Division of Safety of Dams Certificate of Approval. The DWR, Division of Safety of
Dams issued the Certificate of Approval for operation of DVL in early 2000, with three
conditions. These conditions were: (1) satisfactory operation of the butterfly valves and
emergency gate in the inlet/outlet tower, (2) completion of the Tank Saddle Cutoff
remediation, and (3) completion of the Signal Spillway. Metropolitan completed these
conditions in 2001, and DVL is currently operational in accordance with the Certificate of
Approval.

Table A.3-5
Estimated Supplies Available from Metropolitan’s Surface Storage
Program Capabilities
(acre-feet per year)
Forecast Year

Multiple Dry
Years
(1990-92)

Single Dry
Year
(1977)

2020

189,000

566,000

2025

211,000

634,000

2030

234,000

702,000

2035

262,000

788,000

2040

271,000

814,000

Source: Metropolitan analysis

Financing
The capital cost of DVL, Lake Mathews, and Lake Skinner was financed by a combination of
revenue bonds and operating revenues. Annual operating costs, including maintenance and
pumping, are included in Metropolitan’s annual O&M budget (referenced above).
Federal, State, and Local Permits/Approvals
All necessary permits have been obtained. A permit to generate and sell power has been
acquired from the Federal Energy Regulatory Commission. No further regulatory permits are
required.
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D. Groundwater Conjunctive Use Programs
Source of Supply
Metropolitan’s IRP established the strategy to store imported water that is most available during
wet years in surface reservoirs or groundwater aquifers for later use during droughts and
emergencies. In this way, Metropolitan can reduce its reliance on direct deliveries from the
SWP and the Colorado River during dry years when competing demands by other users and
risks to the watershed ecosystems are greatest.
Groundwater basins in Metropolitan’s service area have potential to store more than 4.0 MAF
of additional water supplies following depletions that have occurred since 2008 due to
continuing extreme dry weather. In 2000, the Association of Ground Water Agencies (AGWA)
published “Groundwater and Surface Water in Southern California: A Guide to Conjunctive
Use,” which estimated a substantial potential for developing dry-year or long term conjunctive
use within Metropolitan’s service area. In 2007, Metropolitan published the Groundwater
Assessment Study which estimated 3.2 MAF of space in groundwater basins available for
storage. Based on these studies and recent updates, Metropolitan has implemented a
conjunctive use program for imported water storage in groundwater basins within the service
area. Additionally, the 2015 Update of the Integrated Water Resources Plan (2015 IRP Update)
identified policies and strategies for ensuring sustainable groundwater production in light of a
potential for extended multiple-year dry conditions.
Rationale for Expected Supply
Implementation Status:
The status of implementation for the groundwater conjunctive use programs has been
described in the body of this report.
Historical Record
The Main San Gabriel Cyclic Storage Agreements. The cyclic agreements allow supplemental
imported water to be delivered to the basin in advance of requirement to support
groundwater production. This added flexibility allows scheduling to balance imported water
supply availability and delivery capacity with available local conveyance and spreading
capacity.
The Cyclic Storage Agreement with Upper San Gabriel Valley MWD allows pre-delivery and
storage of up to 100 TAF of imported water. The agreement was originally signed in 1975 for a
term of five years and has been extended in five year increments through November 2018. The
Cyclic Storage Agreement with Three Valleys MWD allows for pre-delivery and storage of up to
40 TAF. This agreement was originally signed in 1991 for a term of five years and has been
extended in five year increments. This agreement is currently extended until November 2018.
Both agreements are expected to be renewed repeatedly in the future.
Written Contracts or Other Proof
Metropolitan’s dry-year supply from the groundwater conjunctive use programs is based on
Metropolitan’s Board actions and agreements.
Proposition 13 Groundwater Conjunctive Use Programs.
AGWA published “Groundwater and Surface Water in Southern California: A Guide to
Conjunctive Use” in 2000 identifying the potential storage capacity for groundwater basins.
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Metropolitan Water District published the Groundwater Assessment Study Report in 2007 in
collaboration with its member agencies and groundwater basin managers documenting
existing use and development of groundwater resources in Metropolitan’s service area and
estimating additional groundwater basin storage potential.
Principles for groundwater storage adopted by the Metropolitan Board in January 2000.
Resolution for Proposition 13 Funds adopted by the Metropolitan Board in October 2000.
Agreement executed with the DWR for Interim Water Supply Construction Grant Commitment
Safe Drinking Water, Clean Water, Watershed Protection and Flood Protection (Proposition 13,
Chapter 9, Article 4) providing for Metropolitan to administer $45 million in state Proposition 13
grant funds for groundwater reliability programs; October 2000
Agreement executed for Long Beach Conjunctive Use Project, July 2002
Agreement executed for Live Oak Conjunctive Use Project, October 2002
Agreement executed for Foothill Area Groundwater Storage Project, February 2003
Agreement executed for Chino Basin Programs, June 2003
Agreement executed for Orange County Groundwater Storage Program, June 2003
Agreement executed for Compton Conjunctive Use Program, February 2005
Agreement executed for Long Beach Conjunctive Use Project Ɇ Expansion in Lakewood,
July 2005
Agreement executed
September 2005

for

Upper

Claremont

Basin

Groundwater

Storage

Program,

Agreement executed for Elsinore Basin Conjunctive Use Program, May 2008
All of these programs have an initial 25-year term, with provision for renewal or extension after
that period.
Financing
Financing has been supplied from multiple sources as discussed below:
Financing from Proposition 13 and Additional Groundwater Storage Programs.
Proposition 13 funds ($45 million) were allocated to Metropolitan by the state in May 2000 for
the development of local groundwater storage projects.
Metropolitan has executed groundwater storage funding agreements for nine storage
programs, expended $45 million of the Proposition 13 funds, and appropriated over $35 million
of Metropolitan capital funds for the storage programs in the Orange County and Chino
groundwater basins. All nine storage programs have completed facilities and are on-line.
Metropolitan has called for production of stored water beginning in 2007.
Table A.3-6 provides details on groundwater storage programs.
Federal, State, and Local Permits/Approvals
Long Beach Conjunctive-use Storage Project. Environmental documentation for the Long
Beach Conjunctive-use Storage Project was certified by the City of Long Beach in August 2001.
Live Oak Basin Conjunctive-use Storage Project. Environmental documentation for the Live
Oak Basin Conjunctive-use Storage Project was certified by Three Valleys MWD in January 2002.
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Foothill Area Groundwater Storage Project. Environmental documentation for the Foothill Area
Groundwater Storage Project was certified by Foothill Municipal Water District in January 2003.
Chino Basin Programs Groundwater Storage Project. Environmental documentation for the
Chino Basin Programs Groundwater Storage Project was certified by Inland Empire Utility
Agency in December 2002.
Long Beach Conjunctive Use Storage Project Ɇ Expansion in Lakewood. Environmental
documentation for the project was certified by the City of Lakewood in May 2005.
City of Compton Conjunctive Use Program. Environmental documentation for the project was
certified by the City of Compton in December 2004.
Orange County Groundwater Conjunctive Use Program. Environmental documentation for the
project was certified by Orange County Water District in March 1999 and in July 2002.
Upper Claremont Basin Groundwater Storage Program. Environmental documentation for the
project was certified by Three Valleys MWD in July 2005.
Elsinore Basin Conjunctive Use Program. Environmental documentation for the project was
certified by Elsinore Valley MWD in February 2004.
E. Program under Development
Regional Recycled Water Supply Program:
Metropolitan is exploring the potential
development of a regional recycled water program in partnership with the Sanitation Districts
of Los Angeles County. This program would purify and reuse water for the recharge of
groundwater basins and augment water supplies within the Southern California region.
F. IRP Development Targets
Colorado River: The 2015 IRP Update calls for developing sufficient base supply programs to
ensure that a minimum of 900 TAF of diversions are available when needed and to ensure
access to 1.2 MAF of supplies in dry years through flexible programs and storage. This will
require an approach that maintains existing base supply availability, minimizes reductions in
base supplies from risks and challenges, and augments base supply amounts to increase
resilience to any reductions that may occur.
State Water Project: The 2015 IRP Update goal for SWP supplies is to adaptively manage flow
and export regulations in the near term and to achieve a long-term Delta solution that
addresses ecosystem and water reliability challenges. The goal for SWP supplies in the 2015 IRP
Update is an average of 984 TAF of SWP supplies in the near-term and 1.2 MAF on average
starting in 2030 when a long-term Delta solution is estimated to be in place. The increase in
supply due to Delta improvements is reflected in Table A.3-7 as a program under development
for the California Aqueduct.
Conservation and Local Supplies: The 2015 IRP Update identifies that approximately 200 TAF of
new local supply and water conservation is needed, in conjunction with stabilizing, protecting,
and restoring the region’s imported supplies. The approach for water conservation is targeting
water-use reductions through aggressive implementation of the state’s Model Water Efficient
Landscape Ordinance standards. The water conservation approach, if successful, will result in
approximately 180 TAF of new water conservation savings. The approach for local supplies is
to develop the remaining 20 TAF of additional need through recycling, groundwater recovery,
and seawater desalination. These 2015 IRP Update development targets are reflected in
Table A.3-7 as programs under development for In-Region Storage and Programs.
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Table A.3-6
Metropolitan’s In-Region Groundwater Storage Programs
Program

Metropolitan
Agreement
Partners

Program Term

Long Beach Conjunctive Use
Storage Project (Central
Basin)

Long Beach

June 2002-2027

13,000

4,300

Foothill Area Groundwater
Storage Program (Monkhill/
Raymond Basin)

Foothill MWD

February 2003-2028

9,000

3,000

June 2003-2028

66,000+

22,000

Orange County
Groundwater Conjunctive
Use Program
Chino Basin Conjunctive Use
Programs
Live Oak Basin Conjunctive
Use Project
(Six Basins)
City of Compton
Conjunctive Use Project
(Central Basin)

Long Beach Conjunctive
Use Program Expansion in
Lakewood (Central Basin)
Upper Claremont Basin
Groundwater Storage
Program
(Six Basins)
Elsinore Basin Conjunctive
Use Storage Program
TOTAL
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MWDOC
OCWD

Max
Storage AF

Dry-Year
Yield
AF/Yr

IEUA
TVMWD

June 2003-2028

100,000

33,000

Watermaster
TVMWD
City of La
Verne

October 2002-2027

3,000

1,000

Compton

February 2005-2030

2,289

763

Long Beach

July 2005-2030

3,600

1,200

TVMWD

Sept. 2005- 2030

3,000

1,000

May 2008- 2033

12,000

4,000

211,889

70,263

Western
MWD
Elsinore
Valley MWD
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Table A.3-7
Colorado River Aqueduct
Program Capabilities
Year 2020
(acre-feet per year)

Hydrology
Current Programs
Basic Apportionment – Priority 4
IID/MWD Conservation Program
Priority 5 Apportionment (Surplus)
PVID Land Management, Crop Rotation,
and Water Supply Program
Lower Colorado Water Supply Project
Lake Mead ICS Storage Program
Binational ICS
Forbearance for Present Perfected Rights
CVWD SWP/QSA Transfer Obligation
DWCV SWP Table A Obligation
DWCV SWP Table A Transfer Callback
DWCV Advance Delivery Account
SNWA Agreement Payback
Subtotal of Current Programs
Programs Under Development
SNWA Interstate Banking Agreement
Additional Fallowing Programs
Subtotal of Proposed Programs
Additional Non-Metropolitan CRA Supplies

Multiple Dry
Years
(1990-92)

Single Dry
Year
(1977)

Average
Year
(1922-2012)

550,000
85,000
0

550,000
85,000
0

550,000
85,000
17,000

130,000
8,000
400,000
8,000
(2,000)
(35,000)
(37,000)
19,000
18,000
0
1,144,000

130,000
8,000
400,000
24,000
(2,000)
(35,000)
(26,000)
13,000
13,000
0
1,160,000

130,000
8,000
400,000
24,000
(2,000)
(35,000)
(99,000)
51,000
48,000
0
1,177,000

75,000
5,000
80,000

150,000
5,000
155,000

0
5,000
5,000

SDCWA/IID Transfer
Coachella & All-American Canal Lining
To SDCWA
To San Luis Rey Settlement Parties1
Subtotal of Non-Metropolitan Supplies
Maximum CRA Supply Capability2

161,000

193,000

193,000

82,000
16,000
259,000
1,483,000

82,000
16,000
291,000
1,606,000

82,000
16,000
291,000
1,473,000

Less CRA Capacity Constraint
(amount above 1.20 MAF)
Maximum Expected CRA Deliveries3

(233,000)
1,200,000

(356,000)
1,200,000

(223,000)
1,200,000

Less Non-Metropolitan Supplies4
Maximum Metropolitan Supply Capability5

(259,000)
941,000

(291,000)
909,000

(291,000)
909,000

Subject to satisfaction of conditions specified in agreement among Metropolitan, the United States, and the San Luis Rey
Settlement Parties.
2 Total amount of supplies available without taking into consideration CRA capacity constraint.
3 The CRA delivery capacity is 1.20 MAF annually.
4 Exchange obligation for the SDCWA-IID transfer and exchange and the Coachella and All-American Canal Lining projects.
5 The amount of CRA water available to Metropolitan after meeting its exchange obligations.
1

A.3-48

JUSTIFICATIONS FOR SUPPLY PROJECTIONS

Table A.3-7
Colorado River Aqueduct
Program Capabilities
Year 2025
(acre-feet per year)

Hydrology
Current Programs
Basic Apportionment – Priority 4
IID/MWD Conservation Program
Priority 5 Apportionment (Surplus)
PVID Land Management, Crop Rotation,
and Water Supply Program
Lower Colorado Water Supply Project
Lake Mead ICS Storage Program
Binational ICS
Forbearance for Present Perfected Rights
CVWD SWP/QSA Transfer Obligation
DWCV SWP Table A Obligation
DWCV SWP Table A Transfer Callback
DWCV Advance Delivery Account
SNWA Agreement Payback
Subtotal of Current Programs
Programs Under Development
SNWA Interstate Banking Agreement
Additional Fallowing Programs
Subtotal of Proposed Programs
Additional Non-Metropolitan CRA Supplies

Multiple Dry
Years
(1990-92)

Single Dry
Year
(1977)

Average
Year
(1922-2012)

550,000
85,000
250,000

550,000
85,000
0

550,000
85,000
31,000

130,000
7,000
400,000
8,000
(2,000)
(35,000)
(37,000)
19,000
18,000
0
1,393,000

130,000
7,000
400,000
24,000
(2,000)
(35,000)
(26,000)
13,000
13,000
0
1,159,000

130,000
7,000
400,000
24,000
(2,000)
(35,000)
(99,000)
51,000
48,000
0
1,190,000

50,000
25,000
75,000

100,000
25,000
125,000

0
25,000
25,000

SDCWA/IID Transfer
Coachella & All-American Canal Lining
To SDCWA
To San Luis Rey Settlement Parties1
Subtotal of Non-Metropolitan Supplies
Maximum CRA Supply Capability2

200,000

200,000

200,000

82,000
16,000
298,000
1,766,000

82,000
16,000
298,000
1,582,000

82,000
16,000
298,000
1,513,000

Less CRA Capacity Constraint
(amount above 1.20 MAF)
Maximum Expected CRA Deliveries3

(516,000)
1,200,000

(332,000)
1,200,000

(263,000)
1,200,000

Less Non-Metropolitan Supplies4
Maximum Metropolitan Supply Capability5

(298,000)
902,000

(298,000)
902,000

(298,000)
902,000

Subject to satisfaction of conditions specified in agreement among Metropolitan, the United States, and the San Luis Rey
Settlement Parties.
2 Total amount of supplies available without taking into consideration CRA capacity constraint.
3 The CRA delivery capacity is 1.20 MAF annually.
4 Exchange obligation for the SDCWA-IID transfer and exchange and the Coachella and All-American Canal Lining projects.
5 The amount of CRA water available to Metropolitan after meeting its exchange obligations.
1
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Table A.3-7
Colorado River Aqueduct
Program Capabilities
Year 2030
(acre-feet per year)

Hydrology
Current Programs
Basic Apportionment – Priority 4
IID/MWD Conservation Program
Priority 5 Apportionment (Surplus)
PVID Land Management, Crop Rotation,
and Water Supply Program
Lower Colorado Water Supply Project
Lake Mead ICS Storage Program
Binational ICS
Forbearance for Present Perfected Rights
CVWD SWP/QSA Transfer Obligation
DWCV SWP Table A Obligation
DWCV SWP Table A Transfer Callback
DWCV Advance Delivery Account
SNWA Agreement Payback
Subtotal of Current Programs
Programs Under Development
SNWA Interstate Banking Agreement
Additional Fallowing Programs
Subtotal of Proposed Programs
Additional Non-Metropolitan CRA Supplies

Multiple Dry
Years
(1990-92)

Single Dry
Year
(1977)

Average
Year
(1922-2012)

550,000
85,000
250,000

550,000
85,000
0

550,000
85,000
28,000

130,000
6,000
400,000
8,000
(2,000)
(35,000)
(45,000)
23,000
22,000
0
1,392,000

130,000
6,000
400,000
24,000
(2,000)
(35,000)
(42,000)
22,000
20,000
0
1,158,000

130,000
6,000
400,000
24,000
(2,000)
(35,000)
(118,000)
61,000
57,000
0
1,186,000

25,000
25,000
50,000

50,000
25,000
75,000

0
25,000
25,000

SDCWA/IID Transfer
Coachella & All-American Canal Lining
To SDCWA
To San Luis Rey Settlement Parties1
Subtotal of Non-Metropolitan Supplies
Maximum CRA Supply Capability2

200,000

200,000

200,000

82,000
16,000
298,000
1,740,000

82,000
16,000
298,000
1,531,000

82,000
16,000
298,000
1,509,000

Less CRA Capacity Constraint
(amount above 1.20 MAF)
Maximum Expected CRA Deliveries3

(490,000)
1,200,000

(281,000)
1,200,000

(259,000)
1,200,000

Less Non-Metropolitan Supplies4
Maximum Metropolitan Supply Capability5

(298,000)
902,000

(298,000)
902,000

(298,000)
902,000

Subject to satisfaction of conditions specified in agreement among Metropolitan, the United States, and the San Luis Rey
Settlement Parties.
2 Total amount of supplies available without taking into consideration CRA capacity constraint.
3 The CRA delivery capacity is 1.20 MAF annually.
4 Exchange obligation for the SDCWA-IID transfer and exchange and the Coachella and All-American Canal Lining projects.
5 The amount of CRA water available to Metropolitan after meeting its exchange obligations.
1
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Table A.3-7
Colorado River Aqueduct
Program Capabilities
Year 2035
(acre-feet per year)

Hydrology
Current Programs
Basic Apportionment – Priority 4
IID/MWD Conservation Program
Priority 5 Apportionment (Surplus)
PVID Land Management, Crop Rotation,
and Water Supply Program
Lower Colorado Water Supply Project
Lake Mead ICS Storage Program
Binational ICS
Forbearance for Present Perfected Rights
CVWD SWP/QSA Transfer Obligation
DWCV SWP Table A Obligation
DWCV SWP Table A Transfer Callback
DWCV Advance Delivery Account
SNWA Agreement Payback
Subtotal of Current Programs
Programs Under Development
SNWA Interstate Banking Agreement
Additional Fallowing Programs
Subtotal of Proposed Programs
Additional Non-Metropolitan CRA Supplies

Multiple Dry
Years
(1990-92)

Single Dry
Year
(1977)

Average
Year
(1922-2012)

550,000
85,000
250,000

550,000
85,000
0

550,000
85,000
21,000

130,000
5,000
400,000
8,000
(2,000)
(35,000)
(45,000)
23,000
22,000
0
1,391,000

130,000
5,000
400,000
24,000
(2,000)
(35,000)
(42,000)
22,000
20,000
0
1,157,000

130,000
5,000
400,000
24,000
(2,000)
(35,000)
(118,000)
61,000
57,000
(5,000)
1,173,000

0
25,000
25,000

0
25,000
25,000

0
25,000
25,000

SDCWA/IID Transfer
Coachella & All-American Canal Lining
To SDCWA
To San Luis Rey Settlement Parties1
Subtotal of Non-Metropolitan Supplies
Maximum CRA Supply Capability2

200,000

200,000

200,000

82,000
16,000
298,000
1,714,000

82,000
16,000
298,000
1,480,000

82,000
16,000
298,000
1,496,000

Less CRA Capacity Constraint
(amount above 1.20 MAF)
Maximum Expected CRA Deliveries3

(464,000)
1,200,000

(230,000)
1,200,000

(246,000)
1,200,000

Less Non-Metropolitan Supplies4
Maximum Metropolitan Supply Capability5

(298,000)
902,000

(298,000)
902,000

(298,000)
902,000

Subject to satisfaction of conditions specified in agreement among Metropolitan, the United States, and the San Luis Rey
Settlement Parties.
2 Total amount of supplies available without taking into consideration CRA capacity constraint.
3 The CRA delivery capacity is 1.20 MAF annually.
4 Exchange obligation for the SDCWA-IID transfer and exchange and the Coachella and All-American Canal Lining projects.
5 The amount of CRA water available to Metropolitan after meeting its exchange obligations.
1

JUSTIFICATIONS FOR SUPPLY PROJECTIONS

A.3-51

Table A.3-7
Colorado River Aqueduct
Program Capabilities
Year 2040
(acre-feet per year)

Hydrology
Current Programs
Basic Apportionment – Priority 4
IID/MWD Conservation Program
Priority 5 Apportionment (Surplus)
PVID Land Management, Crop Rotation,
and Water Supply Program
Lower Colorado Water Supply Project
Lake Mead ICS Storage Program
Binational ICS
Forbearance for Present Perfected Rights
CVWD SWP/QSA Transfer Obligation
DWCV SWP Table A Obligation
DWCV SWP Table A Transfer Callback
DWCV Advance Delivery Account
SNWA Agreement Payback
Subtotal of Current Programs
Programs Under Development
SNWA Interstate Banking Agreement
Additional Fallowing Programs
Subtotal of Proposed Programs
Additional Non-Metropolitan CRA Supplies

Multiple Dry
Years
(1990-92)

Single Dry
Year
(1977)

Average
Year
(1922-2012)

550,000
85,000
167,000

550,000
85,000
0

550,000
85,000
16,000

130,000
4,000
400,000
8,000
(2,000)
(35,000)
(45,000)
23,000
22,000
0
1,307,000

130,000
4,000
400,000
24,000
(2,000)
(35,000)
(42,000)
22,000
20,000
0
1,156,000

130,000
4,000
400,000
24,000
(2,000)
(35,000)
(118,000)
61,000
57,000
(10,000)
1,162,000

0
25,000
25,000

0
25,000
25,000

0
25,000
25,000

SDCWA/IID Transfer
Coachella & All-American Canal Lining
To SDCWA
To San Luis Rey Settlement Parties1
Subtotal of Non-Metropolitan Supplies
Maximum CRA Supply Capability2

200,000

200,000

200,000

82,000
16,000
298,000
1,630,000

82,000
16,000
298,000
1,479,000

82,000
16,000
298,000
1,485,000

Less CRA Capacity Constraint
(amount above 1.20 MAF)
Maximum Expected CRA Deliveries3

(380,000)
1,200,000

(229,000)
1,200,000

(235,000)
1,200,000

Less Non-Metropolitan Supplies4
Maximum Metropolitan Supply Capability5

(298,000)
902,000

(298,000)
902,000

(298,000)
902,000

Subject to satisfaction of conditions specified in agreement among Metropolitan, the United States, and the San Luis Rey
Settlement Parties.
2 Total amount of supplies available without taking into consideration CRA capacity constraint.
3 The CRA delivery capacity is 1.20 MAF annually.
4 Exchange obligation for the SDCWA-IID transfer and exchange and the Coachella and All-American Canal Lining projects.
5 The amount of CRA water available to Metropolitan after meeting its exchange obligations.
1
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Table A.3-7
California Aqueduct
Program Capabilities
Year 2020
(acre-feet per year)

Hydrology
Current Programs
MWD Table A
DWCV Table A
San Luis Carryover 1
Article 21 Supplies
San Bernardino Valley MWD Minimum Purchase
San Bernardino Valley MWD Option Purchase
San Gabriel Valley MWD Exchange and Purchase
Yuba River Accord Purchase
Central Valley Storage and Transfers
Semitropic Program
Arvin Edison Program
Mojave Program
Kern Delta Program
Transfers and Exchanges
Subtotal of Current Programs
Programs Under Development
Delta Improvements
Antelope Valley/East Kern Acquisition and Storage
Subtotal of Proposed Programs
Maximum Supply Capability
1

Multiple Dry
Years
(1990-92)

Single Dry
Year
(1977)

Average
Year
(1922-2012)

362,000
37,000
57,000
0
0
0
2,000
12,000

257,000
26,000
172,000
0
0
0
2,000
14,000

976,000
99,000
172,000
8,000
20,000
11,000
2,000
8,000

48,000
49,000
0
47,000
50,000
664,000

45,000
75,000
0
50,000
50,000
691,000

65,000
75,000
19,000
50,000
50,000
1,555,000

0
7,000
7,000

0
20,000
20,000

0
20,000
20,000

671,000

711,000

1,575,000

Includes DWCV carryover.
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Table A.3-7
California Aqueduct
Program Capabilities
Year 2025
(acre-feet per year)

Hydrology
Current Programs
MWD Table A
DWCV Table A
San Luis Carryover 1
Article 21 Supplies
San Bernardino Valley MWD Minimum Purchase
San Bernardino Valley MWD Option Purchase
San Gabriel Valley MWD Exchange and Purchase
Yuba River Accord Purchase
Central Valley Storage and Transfers
Semitropic Program
Arvin Edison Program
Mojave Storage Program
Kern Delta Program
Transfers and Exchanges
Subtotal of Current Programs
Programs Under Development
Delta Improvements
Antelope Valley/East Kern Acquisition and Storage
Subtotal of Proposed Programs
Maximum Supply Capability
1

Multiple Dry
Years
(1990-92)

Single Dry
Year
(1977)

Average
Year
(1922-2012)

362,000
37,000
64,000
0
0
0
2,000
12,000

257,000
26,000
193,000
0
0
0
2,000
14,000

976,000
99,000
193,000
8,000
20,000
11,000
2,000
8,000

48,000
60,000
0
47,000
50,000
682,000

45,000
75,000
0
50,000
50,000
712,000

65,000
75,000
19,000
50,000
50,000
1,576,000

0
7,000
7,000

0
20,000
20,000

0
20,000
20,000

689,000

732,000

1,596,000

Includes DWCV carryover.
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Table A.3-7
California Aqueduct
Program Capabilities
Year 2030
(acre-feet per year)

Hydrology
Current Programs
MWD Table A
DWCV Table A
San Luis Carryover 1
Article 21 Supplies
San Bernardino Valley MWD Minimum Purchase
San Bernardino Valley MWD Option Purchase
San Gabriel Valley MWD Exchange and Purchase
Yuba River Accord Purchase
Central Valley Storage and Transfers
Semitropic Program
Arvin Edison Program
Mojave Storage Program
Kern Delta Program
Transfers and Exchanges
Subtotal of Current Programs
Programs Under Development
Delta Improvements
Antelope Valley/East Kern Acquisition and Storage
Subtotal of Proposed Programs
Maximum Supply Capability
1

Multiple Dry
Years
(1990-92)

Single Dry
Year
(1977)

Average
Year
(1922-2012)

362,000
37,000
71,000
0
3,000
0
2,000
0

257,000
26,000
214,000
0
0
0
2,000
0

976,000
99,000
214,000
8,000
20,000
16,000
2,000
0

50,000
63,000
2,000
47,000
50,000
687,000

49,000
75,000
0
50,000
50,000
723,000

70,000
75,000
26,000
50,000
50,000
1,606,000

87,000
7,000
94,000

178,000
20,000
198,000

248,000
20,000
268,000

781,000

921,000

1,874,000

Includes DWCV carryover.
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Table A.3-7
California Aqueduct
Program Capabilities
Year 2035
(acre-feet per year)

Hydrology
Current Programs
MWD Table A
DWCV Table A
San Luis Carryover 1
Article 21 Supplies
San Bernardino Valley MWD Minimum Purchase
San Bernardino Valley MWD Option Purchase
San Gabriel Valley MWD Exchange and Purchase
Yuba River Accord Purchase
Central Valley Storage and Transfers
Semitropic Program
Arvin Edison Program
Mojave Storage Program
Kern Delta Program
Transfers and Exchanges
Subtotal of Current Programs
Programs Under Development
Delta Improvements
Antelope Valley/East Kern Acquisition and Storage
Subtotal of Proposed Programs
Maximum Supply Capability
1

Multiple Dry
Years
(1990-92)

Single Dry
Year
(1977)

Average
Year
(1922-2012)

362,000
37,000
80,000
0
3,000
0
2,000
0

257,000
26,000
240,000
0
0
0
2,000
0

976,000
99,000
240,000
8,000
20,000
16,000
2,000
0

50,000
63,000
2,000
47,000
50,000
696,000

49,000
75,000
0
50,000
50,000
749,000

70,000
75,000
26,000
50,000
50,000
1,632,000

87,000
7,000
94,000

178,000
20,000
198,000

248,000
20,000
268,000

790,000

947,000

1,900,000

Includes DWCV carryover.
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Table A.3-7
California Aqueduct
Program Capabilities
Year 2040
(acre-feet per year)

Hydrology
Current Programs
MWD Table A
DWCV Table A
San Luis Carryover 1
Article 21 Supplies
San Bernardino Valley MWD Minimum Purchase
San Bernardino Valley MWD Option Purchase
San Gabriel Valley MWD Exchange and Purchase
Yuba River Accord Purchase
Central Valley Storage and Transfers
Semitropic Program
Arvin Edison Program
Mojave Storage Program
Kern Delta Program
Transfers and Exchanges
Subtotal of Current Programs
Programs Under Development
Delta Improvements
Antelope Valley/East Kern Acquisition and Storage
Subtotal of Proposed Programs
Maximum Supply Capability
1

Multiple Dry
Years
(1990-92)

Single Dry
Year
(1977)

Average
Year
(1922-2012)

362,000
37,000
80,000
0
3,000
0
2,000
0

257,000
26,000
240,000
0
0
0
2,000
0

976,000
99,000
240,000
8,000
20,000
16,000
2,000
0

50,000
63,000
2,000
47,000
50,000
696,000

49,000
75,000
0
50,000
50,000
749,000

70,000
75,000
26,000
50,000
50,000
1,632,000

87,000
7,000
94,000

178,000
20,000
198,000

248,000
20,000
268,000

790,000

947,000

1,900,000

Includes DWCV carryover.
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Table A.3-7
In-Region Storage and Programs
Program Capabilities
Year 2020
(acre-feet per year)

Multiple Dry
Years
(1990-92)

Hydrology

Single Dry
Year
(1977)

Average
Year
(1922-2012)

Current Programs

Metropolitan Surface Storage
(DVL, Mathews, Skinner)
Flexible Storage in Castaic & Perris
Groundwater Storage
Conjunctive Use
Cyclic Storage
Subtotal of Current Programs
Programs Under Development
IRP Development Targets
Conservation
Local Resources
Subtotal of Proposed Programs
Maximum Supply Capability

145,000
44,000

434,000
132,000

434,000
132,000

30,000
20,000
239,000

68,000
59,000
693,000

68,000
59,000
693,000

33,000
3,000
36,000

40,000
3,000
43,000

40,000
3,000
43,000

275,000

736,000

736,000

Table A.3-7
In-Region Storage and Programs
Program Capabilities
Year 2025
(acre-feet per year)

Hydrology

Multiple Dry
Years
(1990-92)

Single Dry
Year
(1977)

Average
Year
(1922-2012)

Current Programs

Metropolitan Surface Storage
(DVL, Mathews, Skinner)
Flexible Storage in Castaic & Perris
Groundwater Storage
Conjunctive Use
Cyclic Storage
Subtotal of Current Programs
Programs Under Development
IRP Development Targets
Conservation
Local Resources
Subtotal of Proposed Programs
Maximum Supply Capability
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162,000
49,000

486,000
148,000

486,000
148,000

37,000
24,000
272,000

68,000
72,000
774,000

68,000
72,000
774,000

66,000
7,000
73,000

72,000
8,000
80,000

72,000
8,000
80,000

345,000

854,000

854,000
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Table A.3-7
In-Region Storage and Programs
Program Capabilities
Year 2030
(acre-feet per year)

Multiple Dry
Years
(1990-92)

Hydrology

Single Dry
Year
(1977)

Average
Year
(1922-2012)

Current Programs

Metropolitan Surface Storage
(DVL, Mathews, Skinner)
Flexible Storage in Castaic & Perris
Groundwater Storage
Conjunctive Use
Cyclic Storage
Subtotal of Current Programs

179,000
55,000

538,000
164,000

538,000
164,000

42,000
27,000
303,000

68,000
82,000
852,000

68,000
82,000
852,000


Programs Under Development

IRP Development Targets
Conservation
Local Resources
Subtotal of Proposed Programs

99,000
11,000
110,000

106,000
12,000
118,000

106,000
12,000
118,000

Maximum Supply Capability

413,000

970,000

970,000

Table A.3-7
In-Region Storage and Programs
Program Capabilities
Year 2035
(acre-feet per year)

Hydrology

Multiple Dry
Years
(1990-92)

Single Dry
Year
(1977)

Average
Year
(1922-2012)

Current Programs

Metropolitan Surface Storage
(DVL, Mathews, Skinner)
Flexible Storage in Castaic & Perris
Groundwater Storage
Conjunctive Use
Cyclic Storage
Subtotal of Current Programs
Programs Under Development
IRP Development Targets
Conservation
Local Resources
Subtotal of Proposed Programs
Maximum Supply Capability
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201,000
61,000

604,000
184,000

604,000
184,000

51,000
33,000
346,000

68,000
100,000
956,000

68,000
100,000
956,000

136,000
15,000
151,000

144,000
16,000
160,000

144,000
16,000
160,000

497,000

1,116,000

1,116,000
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Table A.3-7
In-Region Storage and Programs
Program Capabilities
Year 2040
(acre-feet per year)

Hydrology
Current Programs
Metropolitan Surface Storage
(DVL, Mathews, Skinner)
Flexible Storage in Castaic & Perris
Groundwater Storage
Conjunctive Use
Cyclic Storage
Subtotal of Current Programs

Multiple Dry
Years
(1990-92)

Single Dry
Year
(1977)

Average
Year
(1922-2012)

208,000
63,000

624,000
190,000

624,000
190,000

56,000
37,000
364,000

68,000
110,000
992,000

68,000
110,000
992,000

IRP Development Targets
Conservation
Local Resources
Subtotal of Proposed Programs

173,000
19,000
192,000

180,000
20,000
200,000

180,000
20,000
200,000

Maximum Supply Capability

556,000

1,192,000

1,192,000

Programs Under Development
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List of Acronyms
AF – Acre-feet
CUP – Groundwater Conjunctive Use Program
CWD – County Water District
DWP – Drought Management Plan
IAWP – Interim Agricultural Water Program Reductions and Rates
IICP – Incremental Interruption and Conservation Plan
IRP – Integrated Resources Plan
GPCD – Gallons per Capita per Day
M&I – Municipal and Industrial
MWD – Municipal Water District
RUWMP – Regional Urban Water Management Plan
SWP – State Water Project
WSAP – Water Supply Allocation Plan
WSDM – Water Surplus and Drought Management

Definitions
Extraordinary Supplies- Deliberate actions taken by member agencies to augment the total regional
water supply only when Metropolitan is allocating supplies through the WSAP.
Groundwater Recovery- The extraction and treatment of groundwater making it usable for a variety
of applications by removing high levels of chemicals and/or salts.
In-lieu deliveries- Metropolitan-supplied water bought to replace water that would otherwise be
pumped from the groundwater basins.
Seawater Barrier- The injection of fresh water into wells along the coast to protect coastal
groundwater basins from seawater intrusion. The injected fresh water acts like a wall, blocking
seawater that would otherwise seep into groundwater basins as a result of pumping.
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Section 1: Introduction
Calendar Year 2007 introduced a number of water supply challenges for the Metropolitan Water District
of Southern California (Metropolitan) and its service area. Critically dry conditions affected all of
Metropolitan’s main supply sources. In addition, a ruling in the Federal Courts in August 2007 provided
protective measures for the Delta Smelt in the Sacramento-San Joaquin River Delta which brought
uncertainty about future pumping operations from the State Water Project. This uncertainty, along with
the impacts of dry conditions, raised the possibility that Metropolitan would not have access to the
supplies necessary to meet total firm demands 1 and would have to allocate shortages in supplies to the
member agencies. 2
In preparing for this possibility, Metropolitan staff worked jointly with the member agency managers
and staff to develop a Water Supply Allocation Plan (WSAP). The WSAP includes the specific formulas
for calculating member agency supply allocations and the key implementation elements needed for
administering an allocation should a shortage be declared. The WSAP became the foundation for the
urban water shortage contingency analysis required under Water Code Section 10632 and was
incorporated into Metropolitan’s 2010 Regional Urban Water Management Plan (RUWMP).

Section 2: Development Process
Member Agency Input
Between July 2007 and February 2008, Metropolitan staff worked cooperatively with the member
agencies through a series of member agency manager meetings and workgroups to develop a formula
and implementation plan to allocate supplies in case of shortage. These workgroups provided an arena
for in-depth discussion of the objectives, mechanics, and policy aspects of the different parts of the
WSAP. Metropolitan staff also met individually with fifteen member agencies for detailed discussions of
the elements of the recommended proposal. Metropolitan introduced the elements of the proposal to
many nonmember retail agencies in its service area by providing presentations and feedback to a
number of member agency caucuses, working groups, and governing boards. The discussions,
suggestions, and comments expressed by the member agencies during this process contributed
significantly to the development of this WSAP.

Board of Directors Input
Throughout the development process Metropolitan’s Board of Directors was provided with regular
progress reports on the status of this WSAP, with oral reports in September, October, and December
2007, an Information Board of Directors Letter with a draft of the WSAP in November 2007, and a Board
of Directors Report with staff recommendations in January 2008. Based on Water Planning and
Stewardship Committee discussion of the staff recommendations and further review of the report by

1

Firm demands are also referred to as uninterruptable demands; likewise non-firm demands are also called interruptible
demands.
2
See Appendix A: Metropolitan Member Agencies.

4

the member agencies, refinements were incorporated into the WSAP for final consideration and action
in February 2008. The WSAP was adopted at the February 12, 2008 Board of Directors meeting. 3

The 12-Month Review Process
When the Board adopted the WSAP in February 2008, the decision specified a formal revisit of the
WSAP commencing in February 2010. The scheduled revisit was meant to ensure the opportunity for
Metropolitan staff and the member agencies to re-evaluate the WSAP and recommend appropriate
changes to the Board of Directors.
In April 2009, the Board voted to implement the WSAP for the first time. The WSAP was implemented
at a Level 2 allocation level, and was in effect for the period of July 1, 2009, through June 30, 2010.
Since implementation of the 2009/10 WSAP began in July 2009, a number of practical issues relating to
the WSAP were identified by staff and the member agencies for further consideration during the 12Month Review Process. Metropolitan staff engaged with the member agencies in a formal review of the
WSAP from January through May 2010. During the review process the member agency managers
participated in a series of six workshops. The focus of these workshops was to facilitate in-depth
discussion on WSAP-related issues and lessons learned since the WSAP was implemented in July 2009.
The proposed adjustments to the WSAP developed during the review process were adopted at the
August 17, 2010 Board of Directors meeting 4.

The Three-Year Review Process
The Board action to adopt of the WSAP in February 2008 also directed staff to review the WSAP formula
three years after the February 2008 adoption. February 2011 marked the three-year anniversary since
the adoption of the WSAP. Similar to the 12-Month Review Process, the purpose of the Three-Year
Review Process was to provide an opportunity for Metropolitan staff and the member agencies to reevaluate the plan and recommend appropriate changes for board consideration.
Metropolitan staff met with the member agencies in a formal review of the WSAP from February
through August 2011. Staff and member agency managers participated in a series of eleven workshops.
Proposed adjustments to the WSAP developed during the process were adopted at the September 13,
2011 Board of Directors meeting. 5

3

A complete listing of member agency meetings and Board of Directors reporting activities is contained in Appendix B: Water
Supply Allocation Plan Process Timeline.
4
A complete listing of member agency meetings and Board of Directors reporting activities is contained in Appendix C: 12Month Review Process and Results.
5
A complete listing of member agency meetings and Board of Directors reporting activities is contained in Appendix D: ThreeYear Review Process and Results.
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2014 Review Process
In 2014, California was challenged with a third year of severe drought. 6 Metropolitan managed its
operations through significant use of regional storage reserves. It was anticipated that end of year total
dry storage reserves would approach levels similar to those when the WSAP was last implemented in
2009.
Following discussion at the June 2014 Water Planning and Stewardship Committee, Metropolitan staff
convened a member agency working group to revisit the WSAP. The purpose of the working group was
to collaborate with member agencies to identify potential revisions to the WSAP in preparation for
mandatory supply allocations in 2015. There were eight working group meetings and three discussions
at the monthly Member Agency Managers’ Meetings.
The process focused on three areas of the WSAP: the Base Period, the Allocation Formula, and the
Allocation enforcement mechanism. Proposed adjustments to the WSAP developed during the process
were adopted at the December 9, 2014 Board of Directors meeting. 7

6

The Governor of California proclaimed a State of Emergency due to drought conditions on January 17, 2014 and, on April 24,
2014 issued an Executive Order proclaiming a continued State of Emergency noting drought conditions have persisted for the
last three years and authorizing adoption and implementation of emergency regulations.
7
A complete listing of member agency meetings and Board of Directors reporting activities is contained in Appendix E: 2014
Review Process and Results.
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Section 3: Review of Historical Shortage Plans 8
The WSAP incorporates key features and principles from the following historical shortage allocation
plans but will supersede them as the primary and overarching decision tool for water shortage
allocation.

Interruptible Water Service Program
As part of the new rate structure implemented in 1981, Metropolitan’s Board of Directors adopted the
Interruptible Water Service Program (Interruptible Program) which was designed to address short-term
shortages of imported supplies. Under the Interruptible Program, Metropolitan delivered water for
particular types of use to its member agencies at a discounted rate. In return for this discounted rate,
Metropolitan reserved the right to interrupt delivery of this Interruptible Program water so that
available supplies could be used to meet municipal and industrial demands.

Incremental Interruption and Conservation Plan
The ability to interrupt specific deliveries was an important element of Metropolitan’s strategy for
addressing shortage conditions when it adopted the Incremental Interruption and Conservation Plan
(IICP) in December 1990. Reductions in IICP deliveries were used in concert with specific objectives for
conservation savings to meet needs during shortages. The IICP reduced Interruptible Service deliveries
in stages and provided a pricing incentive program to insure that reasonable conservation measures
were implemented.

1995 Drought Management Plan
The 1995 Drought Management Plan (DMP) was a water management and allocation strategy designed
to match supply and demand in the event that available imported water supplies were less than
projected demands. Adopted by the Metropolitan Board of Directors in November 1994, the 1995 DMP
was a short-term plan designed to provide for the 1995 calendar year only. The primary objective of the
1995 DMP was to identify methods to avoid implementation of mandatory reductions. The 1995 DMP
included various phases and a step-by-step strategy for evaluating supply and demand conditions and
utilizing Metropolitan’s available options, with the final phase being implementation of the revised IICP.

1999 Water Surplus and Drought Management Plan
Metropolitan staff began work on the Water Surplus and Drought Management (WSDM) Plan in March
1997 as part of the Integrated Water Resources Plan (IRP), which was adopted by Metropolitan’s Board
of Directors in January 1996. The IRP established regional water resource targets, identifying the need
for developing resource management policy to guide annual operations. The WSDM Plan defined
Metropolitan’s resource management policy by establishing priorities for the use of regional resources
to achieve the region’s reliability goal identified in the IRP. In April 1999, Metropolitan’s Board of
Directors adopted the WSDM Plan.

8

A summary of the key elements in the following allocation plan is found in Appendix F: Summary of Historical Shortage Plans.
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The WSDM Plan also included a set of principles and considerations for staff to address when developing
specific allocation methods. The WSDM Plan stated the following guiding principle to be followed in
developing any future allocation scheme:
“Metropolitan will encourage storage of water during periods of surplus and work jointly with its
member agencies to minimize the impacts of water shortages on the region’s retail consumers
and economy during periods of shortage.” 9
This principle reflects a central desire for allocation methods that are both equitable and minimize
regional hardship to retail water consumers. The specific considerations postulated by the WSDM Plan
to accomplish this principle include the following: 10









The impact on retail customers and the economy
Allowance for population and growth
Change and/or loss of local supply
Reclamation/Recycling
Conservation
Investment in local resources
Participation in Metropolitan’s interruptible programs
Investment in Metropolitan’s facilities.

Section 4: Water Supply Allocation Formula
Based on the guiding principle and considerations described in the WSDM Plan, Metropolitan staff and
the member agencies developed a specific formula for allocating water supplies in times of shortage.
The formula seeks to balance the impacts of a shortage at the retail level while maintaining equity on
the wholesale level, and takes into account growth, local investments, changes in supply conditions and
the demand hardening 11 aspects of non-potable recycled water use and the implementation of
conservation savings programs. The formula, described below, is calculated in three steps: base period
calculations, allocation year calculations, and supply allocation calculations. 12 The first two steps involve
standard computations, while the third section contains specific methodology developed for this WSAP.

Base Period Calculations
The first step in calculating a water supply allocation is to estimate water supply and demand using a
historical base period with established water supply and delivery data. The base period for each of the
different categories of demand and supply is calculated using data from the fiscal years (July through
June) ending 2013 and 2014. 13

9

WSDM Plan, p. 1. Emphasis added.
WSDM Plan, p. 2.
11
Demand hardening is the effect that occurs when all low-cost methods of decreasing overall water demand have been
applied (e.g., low-flow toilets, water recycling) and the remaining options to further decrease demand become increasingly
expensive and difficult to implement.
12
Detailed operational elements of these objectives and a numerical example are discussed in Appendix G: Water Supply
Allocation Formula Example.
13
Exceptions to this methodology are noted in the descriptions of base period calculations.
10
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Base Period Local Supplies: Local supplies for the base period are calculated using a twoyear average of groundwater production, groundwater recovery, Los Angeles Aqueduct supply,
surface water production, and other imported supplies. Non-potable recycling production is not
included in this calculation due to its demand hardening effect.
Base Period Wholesale Demands: Demands on Metropolitan for the base period are
calculated using a two-year average of firm purchases and in-lieu deliveries to long-term
groundwater replenishment, conjunctive use, cyclic, and supplemental storage programs.
Base Period Retail Demands: Total retail-level municipal and industrial (M&I) demands for
the base period are calculated by adding the Base Period Wholesale Demands and the Base
Period Local Supplies. This estimates an average total demand for water from each agency.
Base Period Mandatory Conservation Credit: Metropolitan allows a consultation process
that enables member agencies to describe mandatory water use restrictions and/or rationing
restrictions that were in place within their service areas during the Base Period. Restrictions
may vary among agencies but include restricted water uses, fines, and water budget or penalty
based rate structures that are enacted by the governing body of the member agency or retail
agency. Following the consultation process, Metropolitan staff will recommend adjustments
based on evidence of reduced GPCD. To qualify for an adjustment, GPCD reductions would have
to be observed that are beyond those expected from the agency’s ongoing conservation efforts
and trends.

Allocation Year Calculations
The next step in calculating the water supply allocation is estimating water needs in the allocation year.
This is done by adjusting the base period estimates of retail demand for population or economic growth
and changes in local supplies.
Allocation Year Retail Demands: Total retail M&I demands for the allocation year are
calculated by adjusting the Base Period Retail Demands for baseline inflation and growth.
Baseline Inflation Adjustment: Baseline inflation occurs when non-potable recycling
or conservation is developed after the Base Period. The development of these supplies
reduces actual demands for water in the Allocation Year. Because non-potable-recycling
and conservation are excluded from the WSAP formula, the actual need for water in the
Allocation year is overestimated. The Baseline Inflation Adjustment removes increases
in non-potable recycling and conservation annually from the Base Period forward to
better reflect the true need for water in the Allocation Year.
Growth Adjustment: The growth adjustment is calculated using the estimated actual
annual rate of population growth at the county level, as generated by the California
Department of Finance, whenever possible. For years without complete data, the
growth rate is calculated using an average of the three most recent years available.
Growth will be allocated based on historical per capita water use during the Base
Period, with a cap equal to Metropolitan’s IRP Target for Water Use Efficiency. For
9

allocation years up to and including 2014, the cap will be 163 GPCD, and for allocation
years 2015-2020 the cap will reduce linearly from 163 to 145 GPCD. On an appeals
basis, member agencies may request that their adjustment be calculated using member
agency level population growth. A weighted combination of actual population and
actual employment growth rates may also be requested.
Allocation Year Local Supplies: Allocation Year Local Supplies include groundwater
production, groundwater recovery, Los Angeles Aqueduct supply, surface water production,
seawater desalination, and other imported supplies. Estimates of Allocation Year Local Supplies
are provided by the member agencies upon implementation of a WSAP. If estimates are not
provided, Metropolitan will use the sum of the Base Period Local Supplies and Base Period InLieu Deliveries as a default. Agencies may provide updated estimates at any time during the
Allocation Year to more accurately reflect their demand for Metropolitan supplies.
Extraordinary Supplies: Under the WSAP formula, local supply production in the Allocation
Year can either be designated as a “planned” supply, or as an “extraordinary” supply. 14 This is
an important designation for a member agency because the two types of supplies are accounted
for differently in the WSAP formula. Local supplies classified at Extraordinary Supply are only
partially included (scaled depending on the WSAP Level) as local supplies. This has the effect of
providing significantly more benefit to the member agency in terms of total water supply that is
available to the retail customer. 15
Allocation Year Wholesale Demands: Demands on Metropolitan for the allocation year are
calculated by subtracting the Allocation Year Local Supplies from the Allocation Year Retail
Demands.

Water Supply Allocation Calculations
The final step is calculating the water supply allocation for each member agency based on the allocation
year water needs identified in Step 2. The following table displays the elements that form the basis for
calculating the supply allocation. Each element and its application in the allocation formula are
discussed below.

Table 1: Shortage Allocation Index
(a)
Regional Shortage
Level
1

(b)
Wholesale Minimum
Percentage
92.5%

(c)
Maximum Retail Impact
Adjustment Percentage
2.5%

2

85.0%

5.0%

3

77.5%

7.5%

4

70.0%

10.0%

14

Appendix H: Board Policy Principles on Determining the Status of Extraordinary Supply lists the key Board principles used in
determining if a supply qualifies as an Extraordinary Supply.
15
See Appendix G: Water Supply Allocation Formula Example for specific allocation formulae.
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5

62.5%

12.5%

6

55.0%

15.0%

7

47.5%

17.5%

8

40.0%

20.0%

9

32.5%

22.5%

10

25.0%

25.0%

Regional Shortage Level: The WSAP formula allocates shortages of Metropolitan supplies
over ten levels.
Wholesale Minimum Allocation: The Wholesale Minimum Allocation ensures a minimum
level of Metropolitan supplied wholesale water service to each member agency.
Maximum Retail Impact Adjustment: The purpose of this adjustment is to ensure that
agencies with a high level of dependence on Metropolitan do not experience disparate
shortages at the retail level compared to other agencies when faced with a reduction in
wholesale water supplies. The Maximum Retail Impact Percentage is prorated on a linear scale
based on each member agency’s dependence on Metropolitan at the retail level. This
percentage is then multiplied by the agency’s Allocation Year Wholesale Demand to determine
an additional allocation.
Conservation Demand Hardening Credit: The Conservation Demand Hardening Credit
addresses the increased difficulty in achieving additional water savings at the retail level that
comes as a result of successful implementation of water conserving devices and conservation
savings programs. To estimate conservation savings, each member agency will establish a
historical baseline Gallons Per Person Per Day (GPCD) calculated in a manner consistent with
California Senate Bill SBx7-7. 16 Reductions from the baseline GPCD to the Allocation Year are
used to calculate the equivalent conservation savings in acre-feet. The Conservation Demand
Hardening Credit is based on an initial 10 percent of the GPCD-based Conservation savings plus
an additional 5 percent for each level of Regional Shortage set by the Board during
implementation of the WSAP. The credit will also be adjusted for:



The overall percentage reduction in retail water demand
The member agency’s dependence on Metropolitan

The credit is calculated using the following formula:
Conservation Demand Harding Credit = Conservation Savings x (10% + Regional Shortage
Level Percentage) x (1 +((Baseline GPCD – Allocation Year GPCD)/Baseline GCPD))
x Dependence on MWD Percentage

16

California Department of Water Resources, February 2011, “Methodologies for Calculating Baseline and Compliance Urban
Per Capita Water Use. Available at:
http://www.water.ca.gov/wateruseefficiency/sb7/docs/MethodologiesCalculatingBaseline_Final_03_01_2011.pdf
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This provides a base demand hardening credit equal to 10 percent of conservation savings and
increases the credit as deeper shortages occur, which is when conservation demand hardening
has a bigger impact on the retail consumer. The credit also increases based on the percentage
of an agency’s demand that was reduced through conservation. This accounts for increased
hardening that occurs as increasing amounts of conservation are implemented. Lastly, the credit
is scaled to the member agency’s dependence on Metropolitan to ensure that credits are being
applied to the proportion of water demand that is being affected by reductions in Metropolitan
supply.
Minimum Per-Capita Water Use Credit: This adjustment creates a minimum per capita
water use threshold. Member agencies’ retail-level water use is compared to two different
thresholds. The proposed minimum thresholds are based upon compliance guidelines
established under Senate Bill X7-7.
 100 GPCD total water use
 55 GPCD residential water use
Agencies that fall below either threshold under the WSAP will receive additional allocation from
Metropolitan to bring them up to the minimum GPCD water use level. If an agency qualifies
under both thresholds, the one resulting in the maximum allocation adjustment will be given. 17
To qualify for this credit, member agencies must provide documentation of the total agency
level population and the percent of retail level demands that are residential; no appeal is
necessary.
Total WSAP Allocation: The allocation to an agency for its M&I retail demand is the sum of
the Wholesale Minimum Allocation, the Retail Impact Adjustment, the Conservation Demand
Hardening Credit, and the Minimum Per-Capita Water Use Credit. 18
Total Metropolitan Supply Allocations: In addition to the WSAP Allocation described
above, agencies may also receive separate allocations of supplies for and seawater barrier and
groundwater replenishment demands. Allocations of supplies to meet seawater barrier
demands are to be determined by the Board of Directors independently but in conjunction with
the WSAP. Separating the seawater barrier allocation from the WSAP allocation allows the
Board to consider actual barrier requirements in the Allocation Year and address the demand
hardening issues associated with cutting seawater barrier deliveries. According to the principles
outlined for allocating seawater barrier demands, allocations should be no deeper than the
WSAP Wholesale Minimum Percentage implemented at that time.
The WSAP also provides a limited allocation for drought-impacted groundwater basins based on
the following framework: 19

17

See Appendix J: Per Capita Water Use Minimum Example for specific minimum per-capita water use credit formulae and
example.
18
See Appendix G: Water Supply Allocation Formula Example for specific allocation formulae.
19
See Appendix L: Groundwater Replenishment Allocation for more information.
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1. Metropolitan staff will hold a consultation with the requesting member agency and the
appropriate groundwater basin manager to document whether the basin is in one of the
following conditions:
a. Groundwater basin overdraft conditions that will result in water levels being
outside normal operating ranges during the WSAP allocation period; or
b. Violations of groundwater basin water quality and/or regulatory parameters
that would occur without imported deliveries
2. An allocation is provided based on the verified need for groundwater replenishment.
The allocation would start with a member agency’s ten-year average purchases of
imported groundwater replenishment supplies (excluding years in which deliveries were
curtailed). The amount would then be reduced by the declared WSAP Regional
Shortage Level.

Section 5: WSAP Implementation
The WSAP will take effect if a regional shortage is declared by the Board of Directors. The following
implementation elements are necessary for administering the WSAP during a time of shortage. These
elements cover the processes needed to declare a regional shortage level as well as provide information
pertaining to the allocation surcharge.

Allocation Period
The allocation period covers twelve consecutive months, from July of a given year through the following
June. This period was selected to minimize the impacts of varying State Water Project (SWP) allocations
and to provide member agencies with sufficient time to implement their outreach strategies and rate
modifications.

Setting the Regional Shortage Level
Metropolitan staff is responsible for recommending a Regional Shortage Level for the Board of Directors’
consideration. The recommendation shall be based on water supply availability, and the
implementation of Metropolitan’s water management actions as outlined in the WSDM Plan.
Metropolitan staff will keep the Board of Directors apprised to the status of water supply conditions and
management actions through monthly reports to the Water Planning and Stewardship Committee. To
further facilitate staff in the development of a recommended regional shortage level, member agency
requests for local supply adjustments shall be submitted by April 1st.
Metropolitan’s Board of Directors, through the Water Planning and Stewardship Committee, is
responsible for approving the final Regional Shortage Level at its April meeting. By the April meeting,
the majority of the winter snowfall accumulation period will have passed and will allow staff to make an
allocation based on more stable water supply estimates. Barring unforeseen large-scale circumstances,
the Regional Shortage Level will be set for the entire allocation period, which will provide the member
agencies an established water supply level for their planning.

13

Exit Strategy
While the Board ultimately has discretion to implement or lift and allocation at any point of time during
the year; the WSAP includes a two-part exit strategy that is meant to streamline the WSAP
implementation decision making process.
 If the Board decides to implement the WSAP, then any current WSAP allocation would remain in
place until the end of the Allocation Year.
 If the Board decides not to implement the WSAP, then any current WSAP allocation would be
terminated concurrent with the Board decision.

Allocation Appeals Process
An appeals process is necessary for the administration of any changes or corrections to an agency’s
allocation. Metropolitan’s General Manager will designate, subsequent to a declaration of an allocation
by the Board of Directors, an Appeals Liaison as the official point of contact for all information and
inquiries regarding appeals. All member agency General Managers will be notified in writing of the
name and contact information of the Appeals Liaison. Only appeals that are made through the Appeals
Liaison and in accordance with the provisions outlined in Appendix N: Allocation Appeals Process will be
evaluated. Basis for appeals claims can include but are not limited to:
 Adjusting erroneous historical data used in base period calculations
 Adjusting for population growth rates
 Determining if a local supply qualifies as Extraordinary Supply
Additional details and a checklist for the appeals process are available in Appendix N: Allocation Appeals
Process and Appendix O: Appeals Submittal Checklist.

Allocation Surcharge
Member agency allocations are supported by an Allocation Surcharge. The Allocation Surcharge is
charged to water use above the Member Agency allocation and is charged in addition to Metropolitan’s
standard rates for water service. Allocation Surcharges will only be assessed to the extent that an
agency’s total annual usage exceeds its total annual allocation. Any revenues collected through the
Allocation Surcharge will be applied towards Metropolitan’s Water Management Fund, which is used to
in part to fund expenditures in dry-year conservation. No billing or assessment of allocation surcharges
rates will take place until the end of the twelve-month allocation period.
Allocation Surcharge: The application of the Allocation Surcharge structure is a two tier
structure that provides a lower level of Allocation Surcharge for minor overuse of allocations
and a higher level of Allocation Surcharge for major overuse of allocations. The structure and
applicable Allocation Surcharges are listed in Table 2.
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Table 2: Allocation Surcharge
Water Use

Base Water Rate 20

Allocation
Surcharge 21

Total Rate

100% of Allocation

Tier 1

0

Tier 1

Between 100% and 115%

Tier 1

$1,480

Tier 1 + ($1,480)

Greater than 115%

Tier 1

$2,960

Tier 1 + ($2,960)

Qualifying Income-Based Rate Allocation Surcharge Adjustment: 22 Any Allocation
Surcharges incurred by a member agency under the WSAP will be adjusted to reflect the extent
to which retail customers within a member agency’s service area are served under a “lifeline” or
similar qualified discounted rate program based on income or ability to pay (“Income-Based
Rate”).
Any member agency who is assessed Allocation Surcharges under the WSAP may submit an
acre-foot equivalent of water used by retail customers served under a qualifying Income-Based
Rate. 23 This amount of water use would be multiplied by the percentage of retail-level
reduction in allocation year demand necessary for that member agency to avoid exceeding its
WSAP allocation. The monetary amounts resulting from these acre feet are subtracted from the
total monetary amounts incurred by an agency for exceeding its allocation. In the case that the
monetary amounts associated with the Income-Based Rate are greater than the total Allocation
Surcharges an agency incurs, no Allocation Surcharges will be incurred. The end result of this
adjustment is that the member agency will not be subject to Allocation Surcharges for the use of
water by their retail customers served under a qualifying Income-Based Rate.
Growth Rate Allocation Surcharge Adjustment”: In recognition of member agency
differences in geography and climate, a Growth Rate Allocation Surcharge Adjustment will be
given to any agency that exceeds its WSAP Allocation. The Allocation Surcharge reduction will
be based on the difference in acre-feet between the Growth Adjustment applied at
Metropolitan’s IRP planning goal rate, and the greater of the following:
 The IRP planning goal rate adjusted for the member agency’s ETo, or
 The member agency’s certified and documented 20x2020 targeted GPCD
If both of these alternatives result in a lower growth adjustment than the IRP planning goal, no
Allocation Surcharge reduction will be made.

20

The base water rate shall be the applicable water rate for the water being purchased. In most cases, it will be the Tier 1 rate
(plus Treatment Surcharge for treated water deliveries). However, it is possible that the water being purchased would be in the
amount that would put an agency beyond its Tier 1 limit. In that case, the base water rate will be the Tier 2 rate (plus
Treatment Surcharge for treated water deliveries).
21
Allocation Surcharge is applied to water use in excess of an agency’s WSAP allocation.
22
See Appendix K: Qualifying Income-Based Rate Allocation Surcharge Adjustment Example for specific penalty adjustment
formulae and example.
23
Appropriate documentation and certification will be required.
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Tracking and Reporting
Subsequent to a declared regional shortage by the Board of Directors, Metropolitan staff will produce
monthly reports of each member agency’s water use compared to its allocations based on monthly
delivery patterns to be submitted by the member agency. In order to produce these reports, member
agencies are requested to submit their local supply use on a monthly basis and certify end of allocation
year local supply use. These reports and comparisons are to be used for the purposes of tracking and
communicating potential underage/overage of an agency’s annual allocations.

Key Dates for Water Supply Allocation Implementation
The timeline for implementation of an allocation is shown in Table 3. A brief description of this timeline
follows:
January to March: Water Surplus and Drought Management reporting occurs at Metropolitan’s
Water Planning and Stewardship Committee meetings. These reports will provide updated
information on storage reserve levels and projected supply and demand conditions.
April: Member agencies report their projected local supplies for the coming allocation year.
This information is incorporated in staff analysis of storage reserves and projected supply and
demand conditions in order to provide an allocation recommendation to the Board.
Metropolitan’s Board will consider whether an allocation is needed. A declaration of an
allocation will include the level of allocation to be in effect for the allocation year. Likewise,
member agencies will report their projected demands and local supplies needed to meet
seawater barrier and groundwater replenishment requirements for the allocation year.
Metropolitan’s Board will consider whether allocations for seawater barrier demands and
groundwater replenishment demands are needed independently from the WSAP allocation
decision.July 1st: If the Board declared an allocation in April, then it will be effective starting July
1st. The allocation level will be held through June 30th, barring unforeseen circumstances.
Member agencies will now be requested to submit their local supply use on a monthly basis and
certify end of allocation year local supply use. Local production data must be reported to
Metropolitan by the end of the month following the month of use (use in July must be reported
by the end of August). This information will be combined with Metropolitan sales information in
order to track retail water use throughout Metropolitan’s service area. Each month
Metropolitan will report on member agency water sales compared to their allocation amounts.
June 30th: The allocation year is complete.
July: Member agency local supplies must be certified for the month of June, the last month of
the previous allocation year.
August: Metropolitan will calculate each member agency’s total potable water use based on
local supply certifications and actual sales data for the allocation year of July through June.
Allocation surcharges will be assessed for usage above a given member agency’s final adjusted
allocation (reflecting the actual local supply and imported water use that occurred in the
allocation year).
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Table 3: Board Adopted Allocation Timeline
Year

Month

Year 1
Board Decision

Year 1
Allocation Year

Year 2
Board Decision

Year 2
Allocation Year

January
February
March
May
June
August
October
November
December
January
February
March
April
May
June
July
August

Assess

September
October
November
December

Year 3

January
February
March
April
May
June

Declaration *

Effective Period
Continuous Tracking of Member Agency
Local Supply and Imported Water Use

July
September

Year 2

Declaration *

Effective Period
Continuous Tracking of Member Agency
Local Supply and Imported Water Use

Year 1

April

*Member agency projections of local supplies are due on April 1st to assist Metropolitan staff in
determining the need for an allocation in the coming allocation year.
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Appendix A: Metropolitan Member Agencies
Table 4: Member Agencies
City of Anaheim

City of Glendale

City of San Marino

City of Beverly Hills

Inland Empire Utilities Agency

City of Santa Ana

City of Burbank

Las Virgenes MWD

City of Santa Monica

Calleguas MWD

City of Long Beach

Three Valleys MWD

Central Basin MWD

City of Los Angeles

City of Torrance

City of Compton

MWD of Orange County

Upper San Gabriel MWD

Eastern MWD

City of Pasadena

West Basin MWD

Foothill MWD

San Diego CWA

Western MWD

City of Fullerton

City of San Fernando

Source: http://mwdh2o.com/WhoWeAre/Member-Agencies/
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Appendix B: Water Supply Allocation Plan Process Timeline
July 2007
 City of Long Beach Water Department staff briefing
 Member Agency Managers/Member Agency Workgroup meeting
 Northern Managers Group meeting
o Foothill MWD, City of Pasadena, City of Long Beach, Calleguas MWD, City of Los
Angeles, West Basin MWD, City of Burbank, Three Valleys MWD, City of Glendale, Upper
San Gabriel MWD
August 2007
 Central Basin MWD staff briefing
 Eastern MWD staff briefing
 San Diego CWA staff briefing
 Member Agency Managers/Member Agency Workgroup meeting
 Western MWD staff briefing
 City of Beverly Hills staff briefing
September 2007
 Member Agency Subgroup meetings
o MWD of Orange County, San Diego CWA, West Basin MWD, Central Basin MWD
 MWD of Orange County staff briefing
 Member Agency Workgroup meeting
 Member Agency Workgroup meeting
 MWD Board of Directors Oral Report
October 2007
 Inland Empire Utilities Agency staff briefing
 Central Basin MWD Caucus Meeting (included sub-agencies)
 Three Valleys MWD staff briefing
 MWD of Orange County staff briefing
 West Basin MWD staff briefing
 MWD Board of Directors Oral Report
November 2007
 West Basin MWD Caucus Meeting (included sub-agencies)
 West Basin Water Users Association presentation
 Walnut Valley MWD staff briefing (sub-agency of Three Valleys MWD)
 Foothill MWD Managers Meeting (included sub-agencies)
 Central Basin MWD staff briefing
 City of Claremont City Council (sub-agency of Three Valleys MWD)
 MWD Board of Directors Information Letter with Draft Proposal
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December 2007
 Northern Managers Group Meeting
 California Department of Public Health staff briefing
 City of Long Beach Water Department staff briefing
 Santa Ana River Watershed Project Authority presentation
 Foothill MWD Managers Meeting (included sub-agencies)
 MWD Board of Directors Oral Report
January 2008
 Northern Managers Group Meeting
 Water Replenishment District Board of Directors presentation
 Three Valleys MWD staff briefing
 Member Agency Conservation Coordinator’s Group presentation
 Member Agency Managers/Member Agency Workgroup meeting
 City of Chino Hills presentation (sub-agency of IEUA)
 Member Agency Workgroup meeting
 Hemet/San Jacinto Exchange Club presentation
 MWD Board of Directors Report with Staff Recommended Water Supply Allocation Plan
February 2008
 MWD of Orange County and Irvine Ranch WD staff briefing
 MWD Board of Directors Action Item
 San Gabriel Valley Water Association Meeting
 Orange County Water Policy Meeting
 SCAG Water Policy Task Force Meeting
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Appendix C: 12-Month Review Process and Results
January 2010
 WSAP 12-Month Review Process workshop #1
o Focused discussion of WSAP issues identified by Metropolitan staff and by member
agencies since the July 2009 implementation began.
February 2010
 WSAP 12-Month Review Process workshop #2
o Continuation of focused discussion
 WSAP 12-Month Review Process workshop #3
o Continuation of focused discussion
March 2010
 WSAP 12-Month Review Process workshop #4
o Continuation of focused discussion
 MWD Board of Directors information item
o Review of potential modifications to the WSAP definition of Extraordinary Supply
April 2010
 WSAP 12-Month Review Process workshop #5
o Recap of identified issues and discussion of Metropolitan staff proposals for
adjustments to the WSAP
 Member Agency Managers Meeting
o Update on the 12-Month Review Process
 WSAP 12-Month Review Process workshop #6
o Discussion of WSAP issues related to groundwater replenishment
 Member Agency Managers conference call
o Clarification of WSAP definition for Extraordinary Supply
May 2010
 Member Agency Managers Meeting
o Discussion of proposed Extraordinary Supply policy principles and WSAP Local Supply
certification process.
 Member Agency Managers conference call
o Discussion of proposed Extraordinary Supply policy principles
June 2010
 MWD Board of Directors action item
July 2010
 MWD Board of Directors information item
o Review of proposed adjustments to the WSAP developed in the 12-Month Review
Process
August 2010
 MWD Board of Directors action item
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Resulting Changes
 Removed references to Gains and Losses of Local Supply
o Removed references in the WSAP to “gains and losses of local supplies” in order to
better facilitate the accounting of historical base year and allocation year local supplies.
This change did not affect the WSAP formula or allocations.
 Removed references to the Regional Shortage Percentage
o Removed references to the “Regional Shortage Percentage” in the WSAP to reduce
unintended confusion between calculation factors and shortage amounts. This change
did not affect the WSAP formula or allocations.
 Included the Retail Impact Adjustment in all shortage levels
o Included the Retail Impact Adjustment for Regional Shortage Levels 1 and 2. This
change results in additional allocations to Metropolitan-dependent agencies under Level
1 and Level 2 regional shortages.
 Revised the accounting of Extraordinary Supplies
o Revised the methodology for accounting of Extraordinary Supply in the WSAP formula
by:
 Removing the Base Period Local Supply threshold provision,
 Removing the sliding-scale sharing mechanism from the formula, and
 Including the full amount of the Extraordinary Supply in the calculation of the
Retail Impact Adjustment.
 Included a Minimum Per Capita Water Use Threshold
o Developed a minimum water use credit based on two GPCD water use thresholds.
Member agencies would receive additional Metropolitan allocation for an acre-foot
equivalent of GPCD below the minimum threshold. Member agency water use, on a
gallon per capita per day (GPCD) basis, is compared to the following minimum
thresholds established under Senate Bill X7-7 (Water Conservation Act of 2009)
 100 GPCD total use or
 55 GPCD residential indoor use
 Excluded Seawater Barrier from the WSAP Formula
o Excluded seawater barrier supplies from the WSAP Base Period and Allocation Year local
supply calculations. This allows the Board to determine allocations for seawater barrier
demands separately from the WSAP.
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Appendix D: Three-Year Review Process and Results
February 2011
 WSAP 3-Year Review Process workshop #1
o Review of the existing WSAP policy formula; review of the process timeline; and focused
discussion of WSAP issues identified by Metropolitan staff and by member agencies
since the WSAP’s adoption in February 2008
March 2011
 WSAP 3-Year Review Process workshop #2
o Discussion of issues related to local supplies and baseline inflation due to adjustments
for recycling in the WSAP formula
 WSAP 3-Year Review Process workshop #3
o Continuation of prior workshop
April 2011
 WSAP 3-Year Review Process workshop #4
o Discussion of issues and alternatives related to base period selection and baseline
inflation in the WSAP formula
 WSAP 3-Year Review Process workshop #5
o Discussion of recommendations to address baseline inflation in the WSAP formula
May 2011
 WSAP 3-Year Review Process workshop #6
o Discussion of issues and alternatives for the growth adjustment methodology in the
WSAP formula
 WSAP 3-Year Review Process workshop #7
o Continuation of prior workshop
June 2011
 WSAP 3-Year Review Process workshop #8
o Continuation of prior workshop, discussion of WSAP implementation exit strategy
 WSAP 3-Year Review Process workshop #9
o Continuation of exit strategy discussion, discussion of baseline inflation due to
conservation and related conservation demand hardening issues
July 2011
 WSAP 3-Year Review Process workshop #9
o Continued discussion of baseline inflation and conservation issues, and discussion of
sharing allocations between agencies with common local resources
August 2011
 WSAP 3-Year Review Process workshop #10
o Discussion of WSAP Allocation Year timing vs. Tier 1-Tier 2 rate cycle timing, discussion
of approaches for encouraging completion of WSAP local supply certifications
 Review WSAP at Member Agency Managers Meeting
o Discussion of proposed WSAP adjustments to address baseline inflation issues, revise
the growth adjustment methodology, and establish a WSAP exit strategy
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September 2011
 MWD Board of Directors action item
Resulting Changes
 Baseline Inflation Adjustment
o Removed non-potable recycling and conservation from the WSAP baseline
 Increases in recycling and conservation will be subtracted annually from the
Base Period forward
 The annual population growth rate will be applied after deducting the annual
increases in recycling and conservation
 If an agency ends up in allocation penalty, a penalty reduction will be applied in
an amount equal to the Code-Based and rate Structure conservation savings
that were removed from the WSAP baseline
 Changed the Growth Adjustment methodology
o Growth will be allocated at historical per capita rate capped at the 2010 Integrated
Water Resource Plan (IRP) Target for Water Use Efficiency
 For years up to and including 2014, the cap will be 163 GPCD
 For years 2015-2020, the cap will reduce linearly from 163 to 145 GPCD
o If an agency exceeds its allocation, a penalty reduction will be applied based on either:
 The differential Evapotranspiration (ETo) of its service area compared to the
MWD average, or
 Certified and documented 20 x 2020 targeted GPCD
 Exit Strategy
o Clarified the course of action for an existing WSAP allocation when Metropolitan’s Board
makes a declaration decision for the following WSAP year
 If there is an allocation for the next year, then the current allocation stays in
place
 If there is no allocation for the next year, then the current allocation is lifted
concurrent with the April decision
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Appendix E: 2014 Review Process and Results
July 2014
 WSAP Workgroup Meeting #1
o First meeting of the 2014 WSAP Review process; review of the existing WSAP policy and
formula; review of the process timeline; began discussion of issues related to base
period selection
 WSAP Workgroup Meeting #2
o Discussion of base period selection
August 2014
 WSAP Workgroup Meeting #3
o Continuation of prior workshop discussion; comparison of base period alternatives
September 2014
 WSAP Workgroup Meeting #4
o Discussion of a base period proposal; discussion of replenishment issues in the WSAP;
discussion of 2015 water supply scenarios
 Review WSAP at Member Agency Managers Meeting
o Review of WSAP workgroup process; discussion on issues related to base period,
demand hardening, and local resources development
 WSAP Workgroup Meeting #5
o Review of base period recommendation; discussion of issues regarding agencies in
mandatory conservation during a base period; discussion on replenishment in the WSAP
October 2014
 WSAP Workgroup Meeting #6
o Continuation of prior workshop discussion; discussion of alternative methods for
conservation demand hardening credit; discussion of new and existing local supplies
 Review WSAP at Member Agency Managers Meeting
o Review of WSAP workgroup process; discussion of issues related to base period and
demand hardening
November 2014
 WSAP Workgroup Meeting #7
o Review and discussion of issues and potential methods for base period selection and
adjustment, replenishment allocation, and conservation demand hardening credit;
review of estimated effects of potential WSAP changes at the regional level
 WSAP Workgroup Meeting #8
o Review of proposed recommendations for the WSAP based on workgroup discussion
 Review WSAP at Member Agency Managers Meeting
o Review of proposed recommendations for the WSAP based on workgroup discussion
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Resulting Changes
 Base Period Update to FY2013 and FY2014
o Changed the WSAP Base Period from calendar years 2004-2006 to fiscal years ending
July 2013 and 2014
o Mandatory Conservation Adjustment
 Agencies with mandatory conservation in effect during the base period (FY 2013
and/or FY 2014) may qualify for a demand hardening adjustment, adjustment is
subject to a consultation process that includes consideration historical demand
and GPCD information




Modify Conservation Demand Hardening Credit
o Replaced device calculation-based estimates of conservation savings with a GPCD-based
method
 Conservation savings are calculated by comparing GPCD from a historical
baseline to the Allocation Year; the difference is converted to acre-feet using
the Allocation Year population.
 Baseline GCPD is 10-year average ending between 2004 and 2010, with
gross water, using gross water use minus non-potable recycled water
production and documented historical population
o Replaced formula for calculating the credit for each Regional Shortage Level
o Conservation Demand hardening credit will be based on an initial 10 percent of GPCDbased conservation savings plus an additional 5 percent for each level of Regional
Shortage; the credit will also be adjusted for the overall percentage reduction in retail
water demand and the member agency’s dependence on Metropolitan.
Allocation Surcharge
o Replaced the WSAP Penalty Rate with an Allocation Surcharge based on the estimated
cost of Turf Replacement conservation programs
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Appendix F: Summary of Historical Shortage Plans
These five elements incorporated into the WSAP have, in four out of five instances, been used in
previous shortage plans. Both the IICP and the 1995 DMP used a historical base period calculation,
adjusted for growth, made local supply adjustments, and used conservation hardening credits in their
formulations. The retail impact adjustment is the only feature of the WSAP that has not been used
historically.

Table 5: Historical Shortage Plan Overview
Plan Element

1991 IICP

1995 DMP

WSAP

Historical Base Period

я

я

я

Growth Adjustment

я

я

я

Local Supply Adjustment

я

я

я

Conservation Hardening Credit

я

я

я

Retail Impact Adjustment

я
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Appendix G: Water Supply Allocation Formula Example
The following example gives a step-by-step description of how the formula would be used to calculate
an allocation of Metropolitan supplies for a hypothetical member agency. All numbers are hypothetical
for the purpose of the example and do not reflect any specific member agency.
Step 1: Calculate Base Period Retail Demand
Base Period Local Supplies: Calculated using a two-year average of groundwater (gw),
groundwater recovery (gwr), Los Angeles Aqueduct supply (laa), surface water (sw), seawater
desalination (sd), and other non-Metropolitan imported supplies (os). For the purpose of this
example, assume that the two year average is 59,000 af.
[(gw1+gwr1+laa1+sw1+sd1+os1) + (gw2+gwr2+laa2+sw2+sd2+os2)] ÷ 2 = 59,000 af
Base Period Wholesale Demands: Calculated using the same two-year time period as the
Base Period Local Supplies. The Base Period Wholesale Demands include firm purchases (fp)
and in-lieu deliveries to long-term groundwater replenishment (il), conjunctive use (cup), cyclic
(cyc), and supplemental storage programs (ss). For the purpose of this example, assume that the
two year average is 69,000 af.
[(fp1++il1+cup1+cyc1+ss1) + (fp2+il2+cup2+cyc2+ss2)] ÷ 2 = 69,000 af
Base Period Retail Demands: Calculated as the sum of the Base Period Local Supplies and
Base Period Wholesale Demand.
59,000 + 69,000 = 128,000 af
Figure 1: Base Period Retail Demand Calculation
160,000
140,000

Acre-Feet

120,000
100,000

69,000

80,000
128,000

60,000
40,000
20,000

59,000

0
Base Period Wholesale Demand
Base Period Local Supplies

Base Period Retail Demand
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Calculate Adjustment for Base Period Mandatory Rationing (if applicable): The
hypothetical agency used in this example is assumed not to qualify for the Base Period
Mandatory Rationing Adjustment. A detailed discussion of the adjustment methodology can be
found in Appendix I: Base Period Rationing Adjustment Example.
Step 2: Calculate Allocation Year Retail Demand
Allocation Year Retail Demand: Calculated by adjusting the Base Period Retail Demand for
any baseline inflation and growth that occurred since the Base Period.
128,000 af + 5,000 af (net adjustment to retail demand) = 133,000 af
Figure 2: Allocation Year Retail Demand Calculation
160,000
140,000
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120,000

5,000

100,000
80,000
60,000

133,000

128,000

40,000
20,000
0
Growth Adjustment
Base Period Retail Demand

Allocation Year Retail Demand

Step 3: Calculate Allocation Year Wholesale Demand
Allocation Year Local Supplies: Estimates of Allocation Year Local Supplies are provided by
the member agencies upon implementation of a WSAP. If estimates are not provided,
Metropolitan will use the sum of the Base Period Local Supplies and Base Period In-Lieu
Deliveries as a default. Agencies may provide updated estimates at any time during the
Allocation Year to more accurately reflect their demand for Metropolitan supplies. For this
example assume that the Allocation Year Local Supplies total 65,000 acre-feet.
Allocation Year Local Supplies = 65,000 af
For this example assume also that this agency has an additional 5,000 acre-feet of supplies that
meet the determinations for Extraordinary Supply. These supplies are withheld from the
allocation formula except for in calculating the Retail Impact Adjustment Allocation.
Extraordinary Local Supplies = 5,000 af
Allocation Year Wholesale Demands: Calculated by subtracting the Allocation Year Local
Supplies (65,000 af) from the Allocation Year Retail Demands (133,000 af).
133,000 af - 65,000 af = 68,000 af
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Figure 3: Allocation Year Wholesale Demand Calculation
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Step 4: Calculate the Wholesale Minimum Allocation
Wholesale Minimum Percentage: Calculate from Table 1 for Regional Shortage Level 4.
Table 1: Shortage Allocation Index
(a)
Regional Shortage
Level
4

(b)
Wholesale Minimum
Percentage
70.0%

(c)
Maximum Retail Impact
Adjustment Percentage
10.0%

Wholesale Minimum Allocation: Calculated by multiplying the agency’s Allocation Year
Wholesale Demand (68,000 af) by the Wholesale Minimum Percentage (70%) from the Table 1
for Regional Shortage Level 4.
68,000 af * 70% = 47,600 af
Step 5: Calculate the Retail Impact Adjustment Allocation
Maximum Retail Impact Adjustment Percentage: Calculate from Table 1 for Regional
Shortage Level 4.
Retail Impact Adjustment Allocation: Calculated first by determining the agency’s
dependence on Metropolitan by dividing the Allocation Year Wholesale Demand (68,000 af)
minus the Extraordinary Supply (5,000 af) by the Allocation Year Retail Demand (133,000 af) and
multiplying by 100.
[(68,000 af - 5,000 af)/ 133,000 af] * 100 = 47%
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Next, this percentage dependence on Metropolitan (47%) is multiplied by the Maximum Retail
Impact Percentage for Shortage Level 4 (10%).
47% * 10% = 4.7%
This percentage is now multiplied by the Allocation Year Wholesale Demand (68,000 af) for the
Retail Impact Adjustment Allocation.
68,000 af * 4.7% = 3,221 af
Step 7: Calculate the Conservation Demand Hardening Adjustment
Calculate Baseline GPCD: To estimate conservation savings, each member agency will
establish a historical baseline GPCD calculated in a manner consistent with California Senate Bill
SBx7-7, using a 10 or 15-year average ending between 2004 and 2010, using gross water use
minus non-potable recycle water production and documented historical population. For this
example assume that the Baseline GPCD is 154 GPCD
Baseline GPCD = 154 GPCD
Calculate Allocation Year GPCD: Next, calculate the allocation year GPCD by converting the
Allocation Year Retail Demand to GPCD and dividing by the Allocation Year Population from the
WSAP. For this example the Allocation Year Retail Demand is 133,000 AF (see Step 2 above) and
assume the Allocation Year Population is 905,000 persons. The resulting GPCD is 131 GPCD.
Allocation Year GPCD = 133,000 af/year * 325,851 gallons/af ÷ 365 days/year ÷ 905,000 persons = 131
GPCD
Calculate Reduction in GPCD: Subtract Allocation Year GPCD from Baseline GPCD to
determine the GPCD Reduction.
GPCD Reduction = 154 GPCD – 131 GPCD = 23 GPCD
Calculate Conservation Savings: Convert the GPCD Reduction to the equivalent annual
conservation savings in acre-feet, using the Allocation Year Population.
Conservation Savings = ((GPCD Reduction) x 365 days/yr x Population)
325,851 gallons/af
Conservation Savings = 23 x 365 x 905,000 ÷ 325,851 = 23,316 af
Multiply by Regional Shortage Level Percentage: Multiply the Conservation Savings by 10
percent plus an additional 5 percent for each level of Regional Shortage (see Step 4 above). This
example assumes a Regional Shortage Level of 4. This scales the hardening credit by the level of
regional shortage, thereby increasing the credit as deeper shortages occur when demand
hardening has a larger impact on the retail consumer.
23,316 af x (10% + (4 x 5%) = 6,995 af
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Multiply by Conservation Savings Percentage: Next, multiply by the percentage of an
agency’s demand that was reduced through conservation. This scales the hardening by the total
percentage reduction to recognize that increased hardening occurs as increasing amounts of
conservation are implemented.
Conservation Savings Percentage = 1 + ((Baseline GPCD – Allocation Year GPCD)/Baseline GPCD)
Conservation Savings Percentage = 1+ ((154 GPCD – 131 GPCD)/154 GPCD) = 115%
6,995 af x 115% = 8,044 af
Multiply by Dependence on MWD: Next, multiply by the agency’s percentage dependence
on MWD as shown in Step 5 above. This scales the credit to the member agency’s dependence
on MWD to ensure that credits are being applied to the proportion of water demand that is
being affected by reductions in MWD’s supply. For this example, dependence on MWD is 47%.
8.044 af x 47% = 3,781 af
Summary: The Conservation Demand Hardening Adjustment calculation is summarized by the
following formula:
Conservation Demand Hardening Adjustment = Conservation Savings x (10% + Regional Shortage
Level %) x (1+Conservation%) x Dependence on MWD %
Conservation Demand Hardening Adjustment = 23,316 af x (10% + (4 x 5%)) x (115%) x (47%)
= 3,781 af
Step 8: Calculate the Low Per-Capita Adjustment Allocation: The hypothetical agency used in this
example is assumed not to qualify for the Low Per-Capita Adjustment. A detailed discussion and
example of the Low Per-Capita Adjustment calculation can be found in Appendix J: Per Capita Water Use
Minimum Example.
Step 9: Calculate the total WSAP Allocation
WSAP Allocation: Calculated by adding the Wholesale Minimum Allocation (47,600 af), the
Maximum Retail Impact Adjustment (3,221 af), the Demand Hardening Adjustment (3,781 af),
and the Low Per-Capita Adjustment (0 af).
47,600 af + 3,221 af + 3,781 af + 0 af = 54,602 af
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Figure 4: WSAP Allocation Regional Shortage Level 4
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Step 10: Calculate total retail level reliability
Retail level reliability: Calculated by adding the WSAP Allocation (54,602 af), the
Allocation Year Local Supply (65,000 af) and the Extraordinary Local Supply (5,000 af) and
dividing by the Allocation Year Retail Demand (133,000 af).
(54,602 af + 65,000 af + 5,000 af) ÷ 133,000 af = 93.7%
Total Metropolitan Supply Allocations: In addition to the WSAP Allocation described
above, agencies may also receive separate allocations of supplies for groundwater
replenishment and seawater barrier demands. More information on the groundwater
replenishment allocation is located in Appendix L: Groundwater Replenishment Allocation.
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Appendix H: Board Policy Principles on Determining the Status of
Extraordinary Supply
At the June 8, 2010 Water Planning and Stewardship Committee meeting Metropolitan’s Board of
Directors adopted the following policy principles to guide staff in determining the Extraordinary Supply
status of future member agency supply programs.
No Negative Impacts to Other Member Agencies
A potential Extraordinary Supply for a member agency should not decrease the amount of
Metropolitan water supply that would be available to the other member agencies in a WSAP.
Programs that utilize Metropolitan supplies as a primary or in-lieu source or as a means of
payback or future replenishment may have the effect of decreasing supplies, available to other
agencies, if designated as Extraordinary Supply.
Provides Supply in Addition to Existing Regional Supplies
A potential Extraordinary Supply should provide a water supply that increases the overall water
supplies that are available to the region in a WSAP. A program that is designed to move existing
regional supplies from year to year would not qualify.
Specifically Designed Program or Supply Action
A potential Extraordinary Supply must be intentionally created and operated to provide
additional supply yield. Normal variations in existing and planned local supply programs would
not qualify.
Intended for Consumptive Use in a WSAP
A potential Extraordinary Supply should be designed with the primary intention to deliver water
supply to a member agency only at a time when Metropolitan is allocating supplies. Programs
designed to deliver water on a regular basis would not qualify. Exceptions for reasonable use of
a supply program for emergency or other extenuating local circumstances should be considered.
Fully Documented Resource Management Actions
A potential Extraordinary Supply should have a full description as to the source, transmission,
distribution, storage, and delivery of the water supply.
These principles are intended to identify deliberate actions taken by member agencies to augment
supplies only when Metropolitan is allocating supplies through the WSAP. Production from existing local
supplies, programs that are operated on an ongoing basis, and incidental increases in water supply
would not qualify as Extraordinary Supply. The intent of the Extraordinary Supply designation is to
recognize programs and actions that are additive to the total regional water supply as the region
continues to confront the water supply challenges from drought and regulatory conditions. To that end,
any supply actions taken after the initial implementation of the WSAP in July 2009 that utilize
Metropolitan supplies either as a primary source, or to refill or replenish an incurred obligation or deficit
at a future date would not qualify as Extraordinary Supply.

34

Appendix I: Base Period Mandatory Rationing Adjustment
Agencies that were under mandatory water use restrictions during the Base Period may have water use
that is lower due to the mandatory actions already taken. Without adjusting for this, those agencies
could be required to enforce even higher levels of restrictions under an allocation than those agencies
that had not started mandatory restrictions.
To qualify for a Base Period Mandatory Rationing Adjustment, the member agency must provide
Metropolitan staff with the following information:






Time period when the mandatory conservation was in effect; it must be in effect during the Base
Period
A statement, with documentation, of how drought restrictions comply with the following
Mandatory Conservation qualifications:
o Governing Body-authorized or enacted
o Includes mandatory demand reduction actions, restrictions or usage limitations
including penalty-backed water budgets
o Enforced by assessing penalties, fines, or rates based upon violating restrictions or
exceeding usage limitations
If the agency in question is a retail subagency, then the retailer’s base period water demands
during the Base Period in order to determine proportion to the member agency’s total demand
Historical data to construct GPCD base and trend for the consultation

Calculating the Base Period Rationing Adjustment involves following steps:






Use the Baseline GPCD 10 or 15-year period selected by member agency for the Conservation
Demand Hardening Adjustment calculation.
Interpolate from the GPCD value of the midpoint of the Baseline GPCD period to the average
GPCD of the two years preceding the agency’s mandatory conservation
Extrapolate to the WSAP Base Period (FY2013 and FY2014)
Calculate the difference between estimated and observed GPCD for FY2013 and FY2014
Convert to Acre-Feet and add to the member agency’s Base Period Retail Demands
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Appendix J: Per-Capita Water Use Minimum Example
This adjustment creates a minimum per capita water use threshold. Member agencies’ retail-level
water use under the WSAP is compared to two different thresholds. The minimum water use levels are
based on compliance guidelines for total and residential water use established under Senate Bill X7-7.
Total Retail Level Use: 100 GPCD
Residential Retail Level Use: 55 GPCD
Agencies that fall below either threshold under the WSAP would receive additional allocation from
Metropolitan to bring them up to the minimum GPCD water use level. To qualify for this credit, member
agencies must provide documentation of the total agency level population and the percent of retail level
demands that are residential; no appeal is necessary.
The following example gives a step-by-step description of how the Low Per-Capita Water Use
Adjustment would be calculated for a hypothetical member agency. All numbers are hypothetical for
the purpose of the example and do not reflect any specific member agency. This example was
calculated using the following assumptions:
Allocation Year Retail Demand: 50,000 acre-feet
Allocation Year Local Supplies: 25,000 acre-feet;
Allocation Year Wholesale Demand: 25,000 acre-feet
Base Period Conservation: 5,000 acre-feet
Agency Population: 375,000
Percent of Retail Demands that are Residential: 60%
Step 1: Calculate Total Retail-Level Allocation Year Supplies
Table 6 shows the Allocation Year Local Supply, WSAP Allocation, and the total Allocation Year
Supplies for the example agency at each Regional Shortage Level. The WSAP Allocation was
calculated using the methodology detailed in Appendix G: Water Supply Allocation Formula
Example and the assumptions listed above.
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Table 6: Total Retail Level Allocation Year Supplies
Regional Shortage
Level

Allocation Year
Local Supply

WSAP Allocation

Total Allocation
Year Supply

1

25,000

23,594

48,594

2

25,000

22,188

47,188

3

25,000

20,781

45,781

4

25,000

19,375

44,375

5

25,000

17,969

42,969

6

25,000

16,563

41,563

7

25,000

15,156

40,156

8

25,000

13,750

38,750

9

25,000

12,344

37,344

10

25,000

10,938

35,938

Step 2: Calculate the Equivalent Total and Residential GPCD
The next step is to calculate the equivalent water use in gallons per capita per day (GPCD) for
the Total Allocation Year Supply. The following equation shows the GPCD calculation under
Regional Shortage Level 10.
35,938 af * 325,851 gallons ÷ 375,000 people ÷ 365 days = 85.6 GPCD
The residential per-capita water use is calculated in the same manner. Based on the assumption
that 60% of the agency demands are residential, the following equation shows the residential
GPCD calculation under Regional Shortage Level 10.
35,938 af * 60% * 325,851 gallons ÷ 375,000 people ÷ 365 days = 51.3 GPCD
Step 3: Compare the Total and Residential GPCD to the Minimum Water Use Thresholds
The next step is to compare the total GPCD water use to the 100 GPCD total water use
threshold. In a Regional Shortage Level 10, the WSAP results in an allocation that is 14.4 GPCD
below the minimum threshold.
100 GPCD – 85.6 GPCD = 14.4 GPCD
Likewise the residential GPCD water use is compared to the 55 GPCD residential water use
threshold.
55 GPCD – 51.3 GPCD = 3.7 GPCD
Step 4: Determine the Allocation Adjustment in Acre-Feet
The final step is to calculate the acre-foot equivalent of the GPCD that fell below the minimum
threshold. In a Regional Shortage Level 10, the adjustment provides 6,068 acre-feet of
additional allocation to the agency; the results for Shortage Levels 1-10 are shown in Table 7.
14.4 GPCD ÷ 325,851 gallons * 375,000 people * 365 days = 6,068 acre-feet
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Table 7: Total Per-Capita Water Use Adjustment
Regional
Shortage Level

Allocation Year
Supply

Equivalent
GPCD

GPCD Below
Threshold

Allocation
Adjustment

1

48,594

115.7

0

0

2

47,188

112.3

0

0

3

45,781

109.0

0

0

4

44,375

105.6

0

0

5

42,969

102.3

0

0

6

41,563

98.9

1.1

443

7

40,156

95.6

4.4

1,849

8

38,750

92.3

7.7

3,255

9

37,344

88.9

11.1

4,662

10
35,938
85.6
14.4
6,068
Again, this step is repeated for the residential water use. In a Regional Shortage Level 10, the
adjustment provides 1,540 acre-feet of additional allocation to the agency; the residential water
use results for Regional Shortage Levels 1-10 are shown in Table 8.
3.7 GPCD ÷ 325,851 gallons * 375,000 people * 365 days = 1,540 acre-feet

Table 8: Residential Per-Capita Water Use Adjustment
Regional
Shortage Level

Allocation Year
Supply

Equivalent
GPCD

GPCD Below
Threshold

Allocation
Adjustment

1

29,156

69.4

0

0

2

28,313

67.4

0

0

3

27,469

65.4

0

0

4

26,625

63.4

0

0

5

25,781

61.4

0

0

6

24,938

59.4

0

0

7

24,094

57.4

0

0

8

23,250

55.4

0

0

9

22,406

53.3

1.7

697

10

21,563

51.3

3.7

1,540

Agencies that fall below either threshold under the WSAP would receive additional allocation
from Metropolitan to bring them up to the minimum GPCD water use level. If an agency
qualifies under both thresholds, the one resulting in the maximum allocation adjustment would
be given. Under this example the agency would receive 6,068 acre-feet of additional allocation
in a Regional Shortage Level 10.
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Appendix K: Qualifying Income-Based Rate Allocation Surcharge
Adjustment Example
The following example provides a step by step description of how the qualifying income-based rate
allocation surcharge adjustment is calculated. To qualify for this adjustment, member agencies must
provide documentation showing the amount of retail demands that are covered by a qualifying incomebased rate; no appeal is necessary.
The following list summarizes the allocation year demands, local supplies, and allocation as calculated in
Appendix G: Water Supply Allocation Formula Example for a hypothetical agency under a Level 4
Regional Shortage. For detailed instructions on how to calculate these figures, reference Appendix G:
Water Supply Allocation Formula Example.
Allocation Year Retail Demand: 133,000 acre-feet
Allocation Year Local Supplies: 68,000 acre-feet;
Level 4 WSAP Allocation: 52,735 acre-feet
Step 1: Allocation Surcharge Calculation
(a) Water Use above Allocation: The first step in calculating the income-based rate Allocation
Surcharge adjustment is to calculate the agency’s total Allocation Surcharge under the WSAP. If
the agency did not incur any Allocation Surcharge from the allocation year, the income-based
rate allocation surcharge adjustment would not apply. For the purpose of this example, the
agency used 61,000 acre-feet of MWD supplies in the allocation year. This represents 8,265
acre-feet of use above the water supply allocation.
WSAP Allocation

52,735 af

Actual MWD Water Use

61,000 af

Use Above WSAP Allocation

8,265 af

(b) Total Allocation Surcharge: In this example the agency used 115.7% of its water supply
allocation. 7,910 of the 8,265 acre-feet of use above the allocation would be assessed the
Allocation Surcharge at an amount of $1,480 per acre-foot and 354 of the 8,265 acre-feet of use
above the allocation would be assessed the Allocation Surcharge at an amount of $2,960.
Between 100% and 115%
of Allocation
Greater than 115% of
Allocation
Total

7,910 af

$1,480/af

$11,706,800

354 af

$2,960/af

$1,047,840

8,265 af

$12,754,640
2

Step 2: Effective Income-Based Rate Cutback
(a) Calculate Retail Cutback: The second step in calculating the income-based rate allocation
surcharge adjustment is to calculate the amount of supply cutback that would have been
expected from qualifying income-based rate customers under the WSAP. Using the water
supply allocation that was calculated above, the total retail level impact on the agency can be
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determined. In this example the agency receives a retail level cutback of 15,265 acre-feet, or
11.5% of their retail level demand.
WSAP Allocation + Allocation Year Local Supplies

117,735 af

Allocation Year Retail Demand

133,000 af

Effective Cutback

15,265 af (11.5%)

(b) Income-based Rate Customer Retail Cutback: To calculate the effective income-based rate
cutback, the amount of demand covered by a qualifying income-based rate is multiplied by the
effective retail level cutback. For this example assume that the agency has 10,000 acre-feet of
qualifying demands.
Qualifying Income-Based Rate Demand

10,000 af

Effective Cutback Percentage

11.5%

Effective Income-Based Rate Cutback

1,148 af

(c) Income-based Rate Cutback Allocation Surcharge: Once the effective cutback has been
calculated, the amount of Allocation Surcharge that is associated with qualifying income-based
rate customers can be determined.
Between 100% and 115%
of Allocation
Greater than 115% of
Allocation
Total

794 af

$1,480/af

$1,175,120

354 af

$2,960/af

$1,047,840

1,148 af

$2,222,960
2

(d) Adjusted Allocation Surcharge Calculation: Finally, the Allocation Surcharge attributable to
qualifying income-based rate customers is subtracted from the total Allocation Surcharge that
was calculated above to determine the qualifying income-based rate adjusted allocation
surcharge. In the case that the monetary amounts associated with the Income-Based Rate are
greater than the total amounts an agency incurs, no Allocation Surcharge will be incurred.
Total Allocation Surcharge

$12,754,640

Qualifying Income-Based Rate Allocation Surcharge
Qualifying Income-Based Rate Adjusted Allocation
S h
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$2,222,960
$10,531,680

Appendix L: Groundwater Replenishment Allocation
Groundwater basins help provide vital local supplies that can buffer the region from short-term drought
impacts. Longer droughts can result in reductions to the many sources of water that replenish
groundwater basins, resulting in lower basin levels and potential impacts to the overlying consumptive
demands. Limited imported deliveries under these conditions may help avoid impacts to the basins that
may be drawn out of their normal operating range or subject to water quality or regulatory impacts. To
this end, Metropolitan provides a limited allocation for drought impacted groundwater basins based on
the following framework:
a) Staff hold a consultation with qualifying member agencies who have taken groundwater
replenishment deliveries since 2010 and the appropriate groundwater basin managers to
document whether their basins are in one of the following conditions:
i.
Groundwater basin overdraft conditions that will result in water levels being
outside normal operating ranges during the WSAP allocation period; or
ii.
Violations of groundwater basin water quality and/or regulatory parameters
that would occur without imported deliveries.
b) Provide an allocation based on the verified need for groundwater replenishment. The
allocation would start with a member agency’s ten-year average purchases of imported
groundwater replenishment supplies (excluding years in which deliveries were curtailed).
The amount would then be reduced by the declared WSAP Regional Shortage Level
(5 percent for each Regional Shortage Level).
c) Any allocation provided under this provision for drought impacted groundwater basins is
intended to help support and maintain groundwater production for consumptive use. As
such, a member agency receiving an allocation under this provision will be expected to
maintain groundwater production levels equivalent to the average pumping in the Base
Period. Any adjustments to a member agency’s M&I allocation due to lower groundwater
production would be reduced by deliveries made under this provision.
d) Agencies for which this allocation does not provide sufficient supplies for the needs of the
groundwater basin may use the WSAP Appeals Process to request additional supply (subject
to Board approval). The appeal should include a Groundwater Management Plan that
documents the need for additional supplies according to the following tenets:
i.
Maintenance of groundwater production levels;
ii.
Maintenance of, or reducing the further decline of, groundwater levels;
iii.
Maintenance of key water quality factors/indicators;
iv.
Avoidance of permanent impacts to groundwater infrastructure or geologic
features; and
v.
Consideration of severe and/or inequitable financial impacts.
Final amounts and allocations will be determined following the consultations with groundwater basin
managers and member agencies.
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Appendix M: Water Rates, Charges, and Definitions
Table 9: Water Rates and Charges
Dollars per acre-foot (except where noted)

Rate
Tier 1 Supply Rate
Tier 2 Supply Rate
System Access Rate
Water Stewardship Rate
System Power Rate
Tier 1
Tier 2
Treatment Surcharge
Full Service Treated Volumetric Cost
Tier 1
Tier 2
Readiness-to-Serve Charge (millions of dollars)
Capacity Charge (dollars per cubic foot second)

Effective
1/1/2014
$148
$290
$243
$41
161
$593
$735
$297

Effective
1/1/2015
$158
$290
$257
$41
$126
$582
$714
$341

Effective
1/1/2016
$156
$290
$259
$41
$138
$594
$728
$348

$890
$1,032
$166
$8,600

$923
$1,055
$158
$11,100

$942
$1,076
$153
$10,900

Definitions:
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

Tier 1 Supply Rate - recovers the cost of maintaining a reliable amount of supply.
Tier 2 Supply Rate - set at Metropolitan's cost of developing additional supply to encourage efficient use of local resources.
System Access Rate – recovers a portion of the costs associated with the delivery of supplies.
System Power Rate – recovers Metropolitan’s power costs for pumping supplies to Southern California.
Water Stewardship Rate – recovers the cost of Metropolitan’s financial commitment to conservation, water recycling, groundwater
clean-up and other local resource management programs.
Treatment Surcharge – recovers the costs of treating imported water.
Readiness-to-Serve Charge - a fixed charge that recovers the cost of the portion of system capacity that is on standby to provide
emergency service and operational flexibility.
Capacity Charge – the capacity charge recovers the cost of providing peak capacity within the distribution system.

Source: http://www.mwdh2o.com/WhoWeAre/Management/Financial-Information
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Appendix N: Allocation Appeals Process
Step 1: Appeals Submittal
All appeals shall be submitted to the Appeals Liaison in the form of a written letter signed by the
member agency General Manager. Each appeal must be submitted as a separate request, submittals
with more than one appeal will not be considered. The appeal request is to include:
 A designated member agency staff person to serve as point of contact.
 The type of appeal (erroneous baseline data, loss of local supply, etc.).
 The quantity (in acre-feet) of the appeal.
 A justification for the appeal which includes supporting documentation.
A minimum of 60 days are required to coordinate the appeals process with Metropolitan’s Board
process.
Step 2: Notification of Response and Start of Appeals Process
The Appeals Liaison will phone the designated member agency staff contact within 3 business days of
receiving the appeal to provide an initial receipt notification, and schedule an appeals conference.
Subsequent to the phone call, the Liaison will send an e-mail to the Agency General Manager and
designated staff contact documenting the conversation. An official notification letter confirming both
receipt of the appeal submittal, and the date of the appeals conference, will be mailed within 2 business
days following the phone contact
Step 3: Appeals Conference
All practical efforts will be made to hold an appeals conference between Metropolitan staff and member
agency staff at Metropolitan’s Union Station Headquarters within 15 business days of receiving the
appeal submittal. The appeals conference will serve as a forum to review the submittal materials and
ensure that there is consensus understanding as to the spirit of the appeal. Metropolitan staff will
provide an initial determination of the size of the appeal (small or large) and review the corresponding
steps and timeline for completing the appeals process.
Steps 4-7 of the appeals process differ depending upon the size of the appeal
Small Appeals
Small appeals are defined as those that would change an agency’s allocation by less than 10 percent, or
are less than 5,000 acre-feet in quantity. Small appeals are evaluated and approved or denied by
Metropolitan staff.
Step 4: Preliminary Decision
Metropolitan staff will provide a preliminary notice of decision to the member agency within 10
business days of the appeals conference. The preliminary decision timeline may be extended to
accommodate requests for additional information, data, and documentation. The Appeals Liaison will
mail a written letter to the member agency staff contact and General Manager, stating the preliminary
decision and the rationale for approving or denying the appeal.
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Step 5: Clarification Conference
Following the preliminary decision the Appeals Liaison will schedule a clarification conference. The
member agency may choose to decline the clarification conference if they are satisfied with the
preliminary decision. Declining the clarification conference serves as acceptance of the preliminary
decision, and the decision becomes final upon approval by Metropolitan’s executive staff.
Step 6: Final Decision
Metropolitan staff will provide a final notice of decision to the member agency within 10 business days
of the clarification conference, pending review by Metropolitan’s executive staff. The Appeals Liaison
will mail a written letter to the member agency staff contact and General Manager, stating the final
decision and the rationale for the decision. A copy of the letter will also be provided to Metropolitan
executive staff.
Step 6a: Board Resolution of Small Appeal Claims
Member agencies may request to forward appeals that are denied by Metropolitan staff to the
Board of Directors through the Water Planning and Stewardship Committee for final resolution.
The request for Board resolution shall be submitted to the Appeals Liaison in the form of a
written letter signed by the member agency General Manager. This request will be
administered according to Steps 6 and 7 of the large appeals process.
Step 7: Board Notification
Metropolitan staff will provide a report to the Board of Directors, through the Water Planning and
Stewardship Committee, on all submitted appeals including the basis for determination of the outcome
of the appeal.
Large Appeals
Large appeals are defined as those that would change an agency’s allocation by more than 10 percent,
and are larger than 5,000 acre-feet. Large appeals are evaluated and approved or denied by the Board
of Directors.
Step 4: Preliminary Recommendation
Metropolitan staff will provide a preliminary notice of recommendation to the member agency within
10 business days of the appeals conference. The preliminary decision timeline may be extended to
accommodate requests for additional information, data, and documentation. The Appeals Liaison will
mail a written letter to the member agency staff contact and General Manager, stating the preliminary
recommendation and the rationale for the recommendation. A copy of the draft recommendation will
also be provided to Metropolitan executive staff.
Step 5: Clarification Conference
Following the preliminary recommendation the Appeals Liaison will schedule a clarification conference.
The member agency may choose to decline the clarification conference if the satisfied with preliminary
recommendation. Declining the clarification conference signifies acceptance of the preliminary
recommendation, and the recommendation becomes final upon approval by Metropolitan’s executive
staff.
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Step 6: Final recommendation
Metropolitan staff will provide a final notice of recommendation to the member agency within 10
business days of the clarification conference, pending review by Metropolitan executive staff. The
Appeals Liaison will mail a written letter to the member agency staff contact and General Manager,
stating the final recommendation and the rationale for the recommendation. A copy of the final
recommendation will also be provided for Metropolitan executive review.
Step 7: Board Action
Metropolitan staff shall refer the appeal to the Board of Directors through the Water Planning and
Stewardship Committee for approval.
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Appendix O: Appeals Submittal Checklist
Appeal Submittal
Written letter (E-mail or other electronic formats will not be accepted)
Signed by the Agency General Manager
Mailed to the appointed Metropolitan Appeals Liaison
Contact Information
Designated staff contact
o Name
o Address
o Phone Number
o E-mail Address

General Manager
o Name
o Address
o Phone Number
o E-mail Address

Type of Appeal
State the type of appeal
o Erroneous historical data used in base period calculations
 Metropolitan Deliveries
 Local Production
 Growth adjustment
 Conservation savings
o Exclusion of physically isolated areas
o Extraordinary supply designation
o Groundwater Replenishment Allocation
o Base Period Mandatory Rationing Adjustment
o Other
Quantity of Appeal
State the quantity in acre-feet of the appeal
Justification and Supporting Documentation
State the rationale for the appeal
Provide verifiable documentation to support the stated rationale
o Examples of verifiable documentation Include, but are not limited to:
 Billing Statements
 Invoices for conservation device installations
 Basin Groundwater/Watermaster Reports
 California Department of Finance economic or population data
 California Department of Public Health reports
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Appendix 5
LOCAL PROJECTS
(From 2015 IRP local supply project survey April and July 2015)

Table A.5-1
Recycled Water Projects
Ultimate
Yield/Capacity
(AcreͲFeet)

ExistingProjects
CityofAnaheim
AnaheimWaterRecyclingDemonstrationProject
OCWDGroundwaterReplenishmentSystemͲAnaheimCanyonPower
Plant
OCWDGroundwaterReplenishmentSystemͲAnaheimRegional
TransportationIntermodalCenter
CityofBurbank
BurbankRecycledWaterSystemExpansionPhase2Project
BurbankReclaimedWaterSystemExpansionProject
BWPPowerPlant
CalleguasMunicipalWaterDistrict
OxnardAdvancedWaterPurificationFacilityPh.1
CamrosaWaterDistrictRecyclingSystem
CamrosaWaterDistrictRecyclingSystem
LakeSherwoodReclaimedWaterSystem
VCWWDNo.1WWTPRecycledWaterDistributionSystem
VCWWDNo.8RecycledWaterDistributionSystem
CentralBasinMunicipalWaterDistrict
Century/RioHondoReclamationProgram
MontebelloForebay
CerritosReclaimedWaterProject
EasternMunicipalWaterDistrict
EasternReach1,PhaseIIWaterReclamationProject
EasternRegionalReclaimedWaterSystemReach3Reach7
EasternRecycledWaterExpansionProject
RecycledWaterPipelineReach16Project
RanchoCaliforniaReclamationExpansionProject
RanchoCaliforniaReclamation
EasternRegionalReclaimedWaterSystem(NonͲLRP)
EasternRegionalReclaimedWaterSystem(NonͲLRP)
FoothillMunicipalWaterDistrict
LaCanadaͲFlintridgeCountryClub
CityofGlendale
GlendaleWaterReclamationExpansionProject
GlendaleVerdugoͲSchollCanyonBrandParkReclaimedWaterProject
GlendaleGraysonPowerPlantProject
GlendaleWaterReclamationExpansionProject

LOCAL PROJECTS



Online
Date


110

2012

200

2011

10


2014


960
850
1,500


2009
1995
1985


2,310
1,230
450
400
2,200
1,100


2011
2005
1990
1997
2003
2001


10,500
50,000
4,000


1992
1990
1993


1,700
4,830
5,000
820
6,000
4,950
21,200
22,400


2000
2013
2013
2006
1993
1993
1989
1975


90


1962


500
2,225
460
100

1992
1995
1986
2013

A.5-1

 
InlandEmpireUtilitiesAgency
IEUARegionalRecyclingWaterDistributionSystem
IEUARegionalRecyclingWaterDistributionSystem
IEUARegionalRecycledWaterDistributionSystem(NonͲLRP)
IEUARegionalRecycledWaterDistributionSystem(NonͲLRP)
IEUARegionalRecycledWaterDistributionSystem(NonͲLRP)(IPR)
LasVirgenesMunicipalWaterDistrict
CalabasasReclaimedWaterSystem
LasVirgenesValleyReclaimedWaterSystem
CityofLongBeach
AlamitosBarrierRecycledWaterExpansionProject
AlamitosBarrierReclaimedWaterProject
LongBeachReclaimedWaterMasterPlan,PhaseISystemExpansion
LongBeachReclamationProject(NonͲLRPFloor)
THUMS
CityofLosAngeles
HansenAreaWaterRecyclingProject,Phase1
HansenDamGolfCourseWaterRecyclingProject
HarborWaterRecyclingProject
HarborWaterRecyclingProject
SepulvedaBasinWaterRecyclingProjectPhaseIV
LosAngelesTaylorYardParkWaterRecyclingProject
VanNuysAreaWaterRecyclingProject
GriffithPark
MCA/Universal
MunicipalWaterDistrictofOrangeCounty
ElToroRecycledWaterSystemExpansion
GreenAcresReclamationProjectͲCoastal
SanClementeWaterReclamationProject
TrabucoCanyonReclamationExpansionProject
GreenAcresReclamationProjectͲOrangeCounty
CapistranoValleyNonDomesticWaterSystemExpansion
(SMWDChiquita)DevelopmentOfNonͲDomesticWaterSystemExpansion
inLaderaRanch&TalegaValley.
Michelson–LosAlisosWRPUpgrades
MoultonNiguelWaterReclamationProject/MoultonNiguelPhase4
ReclamationSystemExpansion
OCWDGroundwaterReplenishmentSystemSeawaterBarrierProject
OCWDGroundwaterReplenishmentSystemSpreadingProject
SouthCoastWDSouthLagunaReclamationProject
IRWDMichelsonReclamationProject
OCWDGroundwaterReplenishmentSystemSpreadingProject,PhaseII

A.5-2





3,500
13,500
7,550
15,000
13,850



1998
1998
2007
1997
2005


4,000
500


1997
1997


3,475
3,025
2,750
2,100
1,429


2013
2005
1986
2004
1981


2,115
500
50
4,950
550
150
150
900
300


2008
2015
2005
2005
2009
2009
2009
1997
1997


1,175
320
500
800
2,160
2,360

2015
1991
1990
1992
1991
2006

2,772
8,500

2005
2007

9,276
35,000
35,000
1,450
8,200
30,000

2006
2008
2008
2004
1997
2015

LOCAL PROJECTS

TrabucoCanyonReclamationExpansionProject(NonͲLRPFloor)
SMWDpurchasefromIRWD
TrabucoCanyonReclamationExpansionProject(NonͲLRP)
MNWDMoultonNiguelWaterReclamationProject(NonͲLRPFloor)
ElToroWDRecycling
SanClementeWaterReclamationProject(NonͲLRP)
SJCCapistranoValleyNonͲDomesticWaterSystemExpansion(NonͲLRP)
IRWDLosAlisosWaterReclamationPlant
OCWDGroundwaterReplenishmentSystemSpreadingProject
OCWDGroundwaterReplenishmentSystemSeawaterBarrierProject
(NonͲLRPFloor/oldWaterFactory21)
CityofSantaAna
GreenAcresReclamationProjectͲSantaAna
CityofSantaMonica
DryWeatherRunoffReclamationFacility(SMURRF)
SanDiegoCountyWaterAuthority
OceansideWaterReclamationProject
SantaMariaWaterReclamationProject
SanElijoWaterReclamationSystem
EscondidoRegionalReclaimedWaterProject
PadreDamReclaimedWaterSystem,Phase1
SanElijoWaterReclamationSystem
FallbrookPublicUtilityDistrictWaterReclamationProject
OlivenhainRecycledProject–SoutheastQuadrant(4SRanchWRF)
EncinaBasinWaterReclamationProgramͲPhaseIandII
OtayWaterReclamationProject,PhaseI/OtayRecycledWaterSystem
NorthCityWaterReclamationProject
CampPendleton
CampPendleton
FairbanksRanch
NorthCityWaterReclamationProjectͲCityofPoway
OlivenhainNorthwestQuadrantRecycledWaterProject(Meadowlark
WRF)(Vallecitos)
OlivenhainRecycledProject(SEQuad)ͲRGSanDiego
OlivenhainSoutheastQuadrantRecycledWaterProject(NonͲLRP)(Santa
FeValleyWRF)
PadreDamMWDRecycledWaterSystem(NonͲLRPFloor)
SanVincenteWaterRecyclingProject(NonͲLRP)
SanVincenteWaterRecyclingProject(NonͲLRP)
RanchoSantaFeWaterPollutionControlFacility
RincondelDiabloMWDRecycledWaterProgram(NonͲLRP)
SanDiegoWildAnimalPark
SouthBayWaterReclamationProject

LOCAL PROJECTS

280
321
350
470
500
500
565
1,500
2,500

1992
2001
1992
2006
1997
1997
1999
1997
2008

5,000

1975




320



1991


280


2005


200
400
640
650
850
960
1,200
1,788
5,000
7,500
11,000
680
1,020
308
750

1992
1999
2000
2004
1998
2000
1990
2003
2005
2005
1998
1997
1997
1997
2009

1,000
1,000

2009
2009

100
65
235
350
500
3,426
168
1,520

2005
1998
2003
1996
1997
2006
1997
2006
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ValleyCenterͲLowerMoosaCanyon
ValleyCenterMWDͲWoodsValleyRanch
WhisperingPalms
WhisperingPalms
ThreeValleysMunicipalWaterDistrict
CityofIndustryRegionalRecycledWaterProjectͲSuburban(7%)
CityofIndustryRegionalRecycledWaterProjectͲRowland
CityofIndustryRegionalRecycledWaterProjectͲWalnutValley
PomonaReclamationProject
PomonaReclamationProjectͲCalͲPolyPomona
RowlandReclamationProject
Fairway,GrandCrossing,Industry&LycomingWellsintoReclamation
System
WalnutValleyReclamationProject
CityofTorrance
EdwardC.LittleWaterRecyclingFacility(ELWRF)TreatmentFacility,
PhaseIͲIV
UpperSanGabrielValleyMunicipalWaterDistrict
DirectReuseProjectPhaseIIA
CityofIndustryRegionalRecycledWaterProjectͲSuburban(93%)
DirectReuse,PhaseI
DirectReuse,PhaseIIAExpansion/RosemeadExtensionProject
DirectReuse,PhaseIIBͲIndustry(Package2)
DirectReuse,PhaseIIBͲIndustry(Package3)
DirectReuse,PhaseIIBͲIndustry(Package4)
LosAngelesCountySanitationDistrictProjects
Norman'sNursery
WestBasinMunicipalWaterDistrict
WestBasinWaterRecyclingPhaseVExpansionProject
EdwardC.LittleWaterRecyclingFacility(ELWRF)TreatmentFacility,
PhaseIͲIV
EdwardC.LittleWaterRecyclingFacility(ELWRF)TreatmentFacility,
PhaseIͲIV
WesternMunicipalWaterDistrictofRiversideCounty
ElsinoreValley(Wildomar)RecycledWaterSystemͲPhaseIProject
CityofCoronaReclaimedWaterDistributionSystem
ElsinoreValley/HorseThiefReclamation
ElsinoreValley/RailroadCanyonReclamation
MarchAirReserveBaseReclamationProject
RanchoCaliforniaReclamation

 

A.5-4

493
84
179
269


1974
2005
1997
1997


228
1,536
2,531
9,320
1,500
2,000

2012
2012
2008
1975
1997
1997

1,184
2,550

1997
1985




7,800



1995


2,258
3,032
1,000
720
360
310
210
4,375
100


2006
2011
2003
2012
2012
2012
2012
1985
1997


8,000

2013

10,500

1995

25,556

1995




300
16,800
560
1,050
896
4,950



2013
1968
1997
1997
1997
1997



LOCAL PROJECTS

Ultimate
Yield/Capacity
(AcreͲFeet)

UnderConstructionProjects
CityofGlendale
GlendalePublicWorksYard
CityofLosAngeles
SouthGriffithParkRecycledWaterProject
HarborIndustrialRecycledWaterProject
NorthAtwater,ChevyChasePark,LosFelizWaterRecyclingProject
MunicipalWaterDistrictofOrangeCounty
SanClementeWaterReclamationProjectExpansion
SanDiegoCountyWaterAuthority
OlivenhainNorthwestQuadrantRecycledWaterProject,PhaseB
ValleyCenterMWDͲWoodValleyWaterRecyclingFacilityPhaseII
Expansion
EscondidoRegionalReclaimedWaterProject(EasterlyAgDistribution&
MFROwithMainsandBrine)/Primary
WesternMunicipalWaterDistrictofRiversideCounty
MarchAirReserveBaseReclamationProjectExpansion
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2016


370
9,300
50


2017
2015
2015


1,000


2017


300

2016

196

2020

1,258

2019
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2012

Ultimate
Yield/Capacity
(AcreͲFeet)

Online
Date




7,880



2018


3,314
33,630
2,492


2016
2022
2019


130
600
10,000


AdvancedPlanning(EIR/EISCertified)Projects
CalleguasMunicipalWaterDistrict
VCWWDNo.8RecycledWaterDistributionSystem
CentralBasinMunicipalWaterDistrict
WestSanGabrielRecycledWaterExpansionProject
EastLosAngelesRecycledWaterExpansionProject
 





FullDesign&AppropriatedFundsProjects
CityofLosAngeles
TerminalIslandExpansionProject
SanDiegoCountyWaterAuthority
EncinaBasinWaterReclamationProgramͲPhaseIII
CityofSanDiegoPUREWaterͲPhase1NorthCity
EscondidoRegionalReclaimedWaterProject(HARRFUpgrades)/Primary
UpperSanGabrielValleyMunicipalWaterDistrict
DirectReuse,FutureExtensionsoftheRecycledWaterProgram
DirectReuse,PhaseIͲRoseHillsExpansion
IndirectReuseReplenishmentProject(IRRP)
WesternMunicipalWaterDistrictofRiversideCounty
ElsinoreValley/Tuscany,PhaseIA

Online
Date

2016
2016
2018


1,225

2017

Ultimate
Yield/Capacity
(AcreͲFeet)

Online
Date




1,250



2020


500
1,000

2018
2021
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FoothillMunicipalWaterDistrict
RecycledWaterScalpingPlant
InlandEmpireUtilitiesAgency
IEUARegionalRecycledWaterDistributionSystem/IEUARegional
RecycledWaterDistributionSystem(NonͲLRP)
CityofLongBeach
LongBeachReclamationProjectExpansion,PhaseIIBoeing/DouglasPark
CityofLosAngeles
DowntownWaterRecyclingProject
SepulvedaBasinWaterRecyclingProjectPhaseIVExpansion
MunicipalWaterDistrictofOrangeCounty
SMWDChiquitaDevelopmentofNonͲDomesticWaterSystemExpansionI
SMWDChiquitaDevelopmentofNonͲDomesticWaterSystemExpansionII
CityofPasadena
PasadenaNonͲPotableWaterProject
SanDiegoCountyWaterAuthority
EscondidoRegionalPotableReuseProject
LiveOakWRF
NorthDistrictRecycledWaterSystem
WesternMunicipalWaterDistrictofRiversideCounty
ElsinoreValley/Summerly




A.5-6

2018


20,000


2020


450


2020


2,350
250


2020
2017


3,360
5,600


2018
2018


3,056


2019


5,000
42
1,200


FeasibilityProjects
CityofAnaheim
OCWDGroundwaterReplenishmentSystemͲAnaheimResortand
PlatinumTriangle
CalleguasMunicipalWaterDistrict
OxnardAdvancedWaterPurificationFacilityPh.2
EasternMunicipalWaterDistrict
EMWDIndirectPotableReuse(IPR)
RanchoIndirectPotableReuse
LasVirgenesMunicipalWaterDistrict
WoodlandHillsGolfCourseExtension
CityofLosAngeles
SanPedroWaterfrontWaterRecyclingProject
WaterRecyclingSmallPipelineExtensionProjects
WoodlandHillsWaterRecyclingProject
TillmanGroundwaterReplenishmentSystem
LosAngelesGreenbeltProjectExtension
LAZooWaterRecyclingProject
LAXCoolingTowers
ElysianParkTank&PumpingStationWaterRecyclingProject
GarberStreetTankWaterRecyclingProject


300

2025
2020
2020


1,380

2020

Ultimate
Yield/Capacity
(AcreͲFeet)

Online
Date




1,100



2017


5,000


2020


15,000
9,070


2020
2020


324


2018


100
1,000
290
30,000
250
85
240
400
500

2022
2020
2019
2022
2018
2020
2021
2022
2018
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MunicipalWaterDistrictofOrangeCounty
SouthCoastWDJ.B.LathamAWTJointproject
SanDiegoCountyWaterAuthority
OceansideIPRProject
OlivenhainJointRWTransmissionProjectwithSFIDandOMWD
OtayWDͲNorthDistrictRecycledWaterSystem
PadreDamPhase1EastCounty,2.2mgdPotableReuse
PadreDamPhase1EastCounty,T22Expansionfrom2to6mgd
PadreDamPhase2EastCounty,11.6mgdPotableReuse
SantaMariaWaterReclamationProject
SantaFeIDEasternServiceAreaRecycledWaterProject
SantaFeIDWesternServiceAreaRecycledWaterSystemExpansion
Project
UpperSanGabrielValleyMunicipalWaterDistrict
MillerCoorsDirectReuseandGroundwaterRechargeProject
WestBasinMunicipalWaterDistrict
CarsonRegionalWaterRecyclingFacility(CRWRF)PhaseIIIExpansion
ProjectͲBPExpansion
WesternMunicipalWaterDistrictofRiversideCounty
RanchoCaliforniaReclamationExpansion/demineralizationWesternAG
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2020


2,500
1,200
4,400
2,464
1,008
12,992
3,000
689

2020
2020
2025
2019
2019
2022
2020
2025

111


2020


1,000


2020


2,100


ConceptualProjects
CityofBurbank
Directpotablereuseofrecycledwater
FoothillMunicipalWaterDistrict
VerdugoBasinProject
CityofLosAngeles
NaturalAdvancedTreatmentConcept
EncinoReservoirRecycledWaterStorageConcept
LAWestsideTitle22
HarborAreaWaterRecyclingExpansionandStorage
MunicipalWaterDistrictofOrangeCounty
IRWDMichelsonReclamationProjectExpansion,PhaseII
OCWDGroundwaterReplenishmentSystemSpreadingProject,PhaseIII
LBCWDLagunaCanyonRecyclingProject
ElToroWDRecycling/ElToroRecycledWaterSystemExpansionII
SanDiegoCountyWaterAuthority
CityofSanDiegoPUREWaterͲPhase2CentralArea
CityofSanDiegoPUREWaterͲPhase3SouthBay
LakeTurnerNonͲPotableDistributionSystem
LakesideRiverviewWellFieldGroundwaterRecovery


7,841

2018


13,800

2018

Ultimate
Yield/Capacity
(AcreͲFeet)

Online
Date




4,000



2025


560


2020


19,000
1,550
5,500
12,220


2025
2025
2030
2022


2,300
30,000
200
225


2025
2025
2025
2025


42,598
16,815
440
500

2035
2035
2025
2020
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OlivenhainWanketReservoirRWConversion
SantaFeIDAdvancedWaterPurificationProject
ValleyCenterMWDͲWelkWRF
ValleyCenterMWDͲLilacRanchWRF
LowerMoosaCanyonWRFͲAWTUpgrade
ValleyCenterMWDͲWoodsValleyRanchWRFPhase3Expansion
CityofTorrance
JointWaterPollutionControlPlant(JWPCP)
UpperSanGabrielValleyMunicipalWaterDistrict
DirectReuse,PhaseIIͲSatelliteTreatmentPlant
WesternMunicipalWaterDistrictofRiversideCounty
CityofRiversideRecycledWaterProgram
CityofRiversideRecycledWaterProgramExpansion
CityofRiversideRecycledWaterProgramExpansion
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200
1,100
84
140
280
179


2020
2030
2025
2020
2020
2020


5,000


2020


500


2020


2,270
19,130
20,000

2025
2025
2025

LOCAL PROJECTS

Table A.5-2
Groundwater Recovery Projects
Ultimate
Yield/Capacity
(AcreͲFeet)

ExistingProjects
CityofBeverlyHills
BeverlyHillsDesalterProject
CityofBurbank
BurbankOperableUnit/LockheedValleyPlant
CalleguasMunicipalWaterDistrict
RoundMountainWaterTreatmentPlant
TapoCanyonWaterTreatmentPlant
CentralBasinMunicipalWaterDistrict
WaterQualityProtectionProject
EasternMunicipalWaterDistrict
MenifeeBasinDesalterProject
PerrisDesalter
FoothillMunicipalWaterDistrict
GlenwoodNitrateWaterReclamationProject
CityofGlendale
SanFernandoWellsBasinͲGlendaleOperableUnits
VerdugoBasinWellsA&B
InlandEmpireUtilitiesAgency
ChinoBasinDesalinationProgram,PhaseI/InlandEmpire
MunicipalWaterDistrictofOrangeCounty
CapistranoBeachDesalterProject
TustinDesalterProject(17thSt.)
SanJuanBasinDesalterProject
IRWDWells21&22
IrvineDesalterProject
ColoredWaterTreatmentFacilityProject
IRWDDATSProject
TustinMainStreetNitrate
Well28
SanDiegoCountyWaterAuthority
LowerSweetwaterRiverBasinGroundwaterDemineralizationProject,
PhaseI
OceansideDesalterProject/Oceanside(MissionBasin)Desalter
ExpansionProject
SanVicente&ElCapitanSeepageRecovery

 

LOCAL PROJECTS



Online
Date


3,120


2003


11,000


1996


1,000
1,445


2013
2010


5,807


2004


4,032
4,500


2002
2006


150


2003


8,469
2,750


2001
1997


17,500


2000


1,560
3,840
5,760
6,400
6,700
11,300
8,300
2,000
4,300


2007
1996
2004
2013
2007
2001
2001
1997
1997


3,600

2000

7,800
500

2003
2015
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ThreeValleysMunicipalWaterDistrict
CalͲPolyPomonaWaterTreatmentPlant
PomonaWell#37–HarrisonWellGroundwaterTreatmentProject
CityofPomonaVOCPlant
PomonaWell#37–HarrisonWellGroundwaterTreatmentProject
(NonͲLRP)
CityofTorrance
MadronaDesalinationFacility(GoldsworthyDesalter)
WesternMunicipalWaterDistrictofRiversideCounty
TemescalBasinDesaltingFacilityProject
ChinoBasinDesalinationProgram,PhaseI/Western
TemescalBasinDesaltingFacilityProject(NonͲLRP)
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2011




2002


10,000
17,500
5,600

2001
2000
2001

Ultimate
Yield/Capacity
(AcreͲFeet)

Online
Date




2,000



2018


500


2016


5,200

2017

Ultimate
Yield/Capacity
(AcreͲFeet)

Online
Date




2,250
4,000



2018
2020


400


AdvancedPlanning(EIR/EISCertified)Projects
CalleguasMunicipalWaterDistrict
NorthPleasantValleyDesalter
CityofLosAngeles
TujungaWellTreatment
MunicipalWaterDistrictofOrangeCounty
SJCSanJuanDesalterProjectExpansion
TustinLegacyWell#1

1,200
2,880

FullDesign&AppropriatedFundsProjects
EasternMunicipalWaterDistrict
BrackishWells94,95,and96
PerrisDesalterII
SanDiegoCountyWaterAuthority
RanchodelReyWellDesalination
CityofTorrance
MadronaDesalter(Goldsworthy)Expansion

2013
2006
1997



UnderConstructionProjects
EasternMunicipalWaterDistrict
MorenoValleyGroundwaterDevelopmentProgram
CityofGlendale
VerdugoBasinRockhavenWell
SanDiegoCountyWaterAuthority
LowerSweetwaterDesalter,PhaseII


250
1,000
4,678

2025


2,400

2017

Ultimate
Yield/Capacity
(AcreͲFeet)

Online
Date




7,300



2020


24,000


2020


2,000
2,200

2020
2020

LOCAL PROJECTS

FeasibilityProjects
CityofBeverlyHills
GroundwaterDevelopment
CalleguasMunicipalWaterDistrict
Moorpark/SouthLasPosasDesalterPhase1
WestSimiDesalter(District8)
EasternMunicipalWaterDistrict
PerrisGroundwaterDevelopment(WellandPipeline)
MunicipalWaterDistrictofOrangeCounty
IRWDWells51,52&53Potable(NonͲexempt)
CityofSanMarino
SanMarinoGWRProject
SanDiegoCountyWaterAuthority
MiddleSweetwaterRiverBasinGroundwaterWellSystem(OtayWD)
MissionValleyBrackishGroundwaterRecoveryProject(CityofSan
Diego)
OceansideMissionBasinDesalterExpansion/SeawaterRecoveryand
Treatment
OtayMesaLot7WellDesalination(OtayWD)
SanDiegoFormation/DiamondBIDPilotProductionWell
SanPaqualBrackishGroundwaterRecoveryProject(CityofSanDiego)
SweetwaterAuthority/OtayWDSanDiegoFormationRecovery

ConceptualProjects
CityofBeverlyHills
ShallowGroundwaterDevelopment
CalleguasMunicipalWaterDistrict
CamrosaSantaRosaBasinDesalter
MunicipalWaterDistrictofOrangeCounty
LBCWDGroundwaterFacility
MesaColoredWaterTreatmentFacilityProject,PhaseII
SouthCoastWDCapistranoBeachDesalterExpansion
SanDiegoCountyWaterAuthority
SanDieguitoRiverBasinBrackishGWRecoveryandTreatment
WesternMunicipalWaterDistrictofRiversideCounty
ArlingtonBasinGroundwaterDesalterProjectExpansion
ArlingtonBasinGroundwaterDesalterProjectExpansionAdvanced
BrineTreatment
ArlingtonBasinGroundwaterDesalterProjectExpansionBiological
Denitrification
LOCAL PROJECTS

Ultimate
Yield/Capacity
(AcreͲFeet)

Online
Date

2,000

2023

5,000
2,800

2020
2025

1,000

2018

2,400

2020

2,500

2018

1,500

2025

1,680

2025

5,600
400
1,600
1,619
3,900

2025
2025
2025
2020
2025

Ultimate
Yield/Capacity
(AcreͲFeet)

Online
Date

500

2020

1,000

2022

2,025
5,650
1,200

2025
2018
2025

1,500

2025

2,000

2020

1,900

2020

4,100

2020
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Table A.5-3
Seawater Desalination Projects

ExistingProjects
SanDiegoCountyWaterAuthority
CarlsbadSeawaterDesalinationProject

AdvancedPlanning(EIR/EISCertified)Projects
MunicipalWaterDistrictofOrangeCounty
HuntingtonBeachSeawaterDesalinationProject

FeasibilityProjects
SanDiegoCountyWaterAuthority
RosaritoBeachSeawaterDesalinationFeasibilityStudy(OtayWD)
WestBasinMunicipalWaterDistrict
WestBasinSeawaterDesalinationProject

ConceptualProjects
MunicipalWaterDistrictofOrangeCounty
SouthOrange(DanaPoint)CoastalOceanDesalinationProject
SanDiegoCountyWaterAuthority
CampPendletonSeawaterDesalinationProject
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Ultimate
Yield/Capacity
(AcreͲFeet) OnlineDate
56,000

2015

Ultimate
Yield/Capacity
(AcreͲFeet) OnlineDate
56,000

2017

Ultimate
Yield/Capacity
(AcreͲFeet) OnlineDate
28,000

2025

22,400

2022

Ultimate
Yield/Capacity
(AcreͲFeet) OnlineDate
16,800

2020

56,000

2035

LOCAL PROJECTS
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Appendix 6
CONSERVATION ESTIMATES AND WATER SAVINGS FROM
CODES, STANDARDS, AND ORDINANCES

Background
Unlike traditional water supplies, which can be directly measured, conservation reduces water
demand in ways that are quantified indirectly. Demand is reduced through changes in
consumer behavior and savings from water-efficient fixtures. There are numerous approaches
for estimating and projecting conservation savings, and many of them are utility-specific to
meet the unique needs of different water agencies. Metropolitan estimates savings from the
extensive existing conservation programs that it funds, as well as savings produced by plumbing
codes. Metropolitan also incorporates the savings due to the impacts of price on consumers in
its demand forecasts.
These conservation savings estimates are incorporated into
Metropolitan’s long-term planning such as the Integrated Water Resources Plan (IRP) and
included in its Urban Water Management Plan (UWMP).
Conservation savings are commonly estimated from a base-year water-use profile. Beginning
with the 1996 IRP, Metropolitan identified 1980 as the base year for estimating conservation
because it marked the effective date of a new plumbing code in California requiring toilets in
new construction to be rated at 3.5 gallons per flush or less. Between 1980 and 1990, the
Metropolitan service area saved an estimated 250 TAF per year as the result of this 1980
plumbing code and unrelated water rate increases. Within Metropolitan’s planning framework,
these savings are referred to as “pre-1990 savings.” Metropolitan’s conservation accounting
combines pre-1990 savings and estimates of more recently achieved savings from the following
sources of conservation:
•

Active Conservation – Water saved directly as a result of conservation programs by water
agencies, including implementation of Best Management Practices by the California
Urban Water Conservation Council (CUWCC). Active conservation is unlikely to occur
without agency action.

•

Code-Based Conservation – Water saved as a result of changes in water efficiency
requirements for plumbing fixtures in plumbing codes. Sometimes referred to as “passive
conservation,” this form of conservation would occur as a matter for course without any
additional action from water agencies.

•

Price-Effect Conservation – Water saved by retail customers attributable to the effect of
changes in the real (inflation-adjusted) price of water. Because water has a positive price
elasticity of demand, increases in water price will decrease the quantity demanded.

Metropolitan’s Conservation Estimate
In September 19, 2014, Governor Brown signed SB 1420 (Wolk, D-Davis), which added
Section 10631(e)(4) to the Water Code. This Section provides that “water use projections may
display and account for the water savings estimated to result from adopted codes, standards,
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ordinances, or transportation and land use plans” if that information is available and
applicable to an urban water supplier.
Metropolitan’s conservation estimate involves a comprehensive representation of
Metropolitan’s active conservation activities, which utilizes a combination of: (1)
fixture/program savings rates based on CUWCC reports and other sources, and (2) a
measurement of code-based plumbing code conservation from a 1990 base year. In addition,
the price-effect savings is also calculated using Metropolitan’s MWD-EDM, a statistical model
used for forecasting retail water demands. Potential savings from public outreach and
education programs are not included in Metropolitan’s conservation estimate.
Distinguishing between active, code-based, and price-effect conservation can be complex
when, for example, active programs for fixtures are concurrent with conservation-related
plumbing codes. Metropolitan’s conservation estimate combines active, code-based, and
price-effect conservation savings using methods that avoid double counting. Currently, there
are 74 devices and programs accounted for in estimating active conservation. These devices
are aggregated into residential, landscape, commercial, industrial, and institutional sectors.
There are eight fixtures tied to Code-based conservation estimate. Metropolitan’s conservation
estimate is developed in cooperation with its 26 member agencies and is categorized into:


Single-family residential (SFR),



Multi-family residential (MFR), and



Commercial, industrial, and institutional (CII).

Active Conservation
The estimated savings from active conservation take into account programs administered by
Metropolitan and its member agencies since 1990. The savings are calculated by combining
counts of active program activity – numbers of devices and/or program implementations – with
device-related savings factors. The factors include:


Savings per device/implementation



Device life expressed in years



Decay rate expressed as percent decay per year

Device savings estimates are determined by key assumptions described above. Devices may
be represented more than once due to different implementation methods or savings factors.
Assumptions are periodically reviewed to ensure they represent the best savings estimates
available. Device savings are limited by decay rates, or device life, but not both at the same
time. For example, a residential high-efficiency toilet (HET) saves about 38 gallons per day over
a lifetime of 20 years with no assumed decay rate.
Code-Based Conservation
Code-Based conservation accounts for water saved as a result of changes in water efficiency
requirements for plumbing fixtures in plumbing codes. Plumbing code conservation is the
impact of plumbing codes and other ordinances on water demand. Metropolitan’s CodeBased conservation estimate represents plumbing code conservation with demographicallydriven stock models. The stock models are device- or fixture- specific and are based on the
same demographic data used in Metropolitan’s retail demand projection. Each stock model
tracks the stocks and flows of conserving and non-conserving water devices, allowing it to
estimate the impacts of plumbing codes on device saturation and overall savings.
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The Metropolitan’s Code-Based conservation estimate accounts for the following:


New Construction: Water fixtures installed due to new construction are assumed to be in
compliance with the plumbing codes in effect when the new construction occurs. For
instance, a house built in 1997 would meet the efficiency standards set by California’s
1992 plumbing code. Therefore, new construction is assumed to result in measurable
savings from 1990, which is the baseline for conservation savings calculations. Estimates
and projections of the number of fixtures added through new housing units and offices
are based on growth in housing units or employment.



Natural Replacement: Natural replacement accounts for the savings that accrue when
fixtures are replaced with more efficient models due to remodeling, failure, or other
reasons.
Metropolitan’s savings estimate represents this effect with a “natural
replacement rate” that is expressed as a percentage of existing fixtures that are
replaced in a given year. Natural replacement rates vary by device and are linked to
the expected life of the device. Devices with short lifespans will be replaced more
frequently and thus have higher natural replacement rates. A simple percentage is
used to account for this natural turn-over in non-conserving fixtures because it is difficult
to back-calculate the age of the fixtures in pre-1990 construction.



Fixtures Up for Renewal: As water-conserving fixtures reach their useful lives and
become defective or inefficient, they may be replaced with water conserving fixtures
due to plumbing codes. The water savings from the device is then considered
“renewed” savings, which is tracked in Metropolitan’s savings estimate. For example, a
fixture that was installed through an active conservation program provides water
savings that otherwise would not have been realized without plumbing codes.
However, subsequent adoption of efficient plumbing codes means that when the fixture
reaches the end of its life, it will be replaced by the same or more water-efficient model.

Stock Models
The number of efficient fixtures for each stock model is the sum of fixtures from active programs,
new construction, natural replacement, and fixtures up for renewal. Table A.6-1 below shows
the fixtures and devices that are assigned stock models based on existing plumbing codes.

Table A.6-1
Stock Models
Residential
Toilets
Showerheads
Faucet Aerators
Washing Machines

CII
Toilets
Urinals
Pre-Rinse Spray Heads
Washing Machines

The Stock Models generate separate annual estimates of devices and fixtures for tracking
active conservation savings, while also accounting for the impacts of active programs on the
overall device saturation rate. As a result, increased levels of active conservation lead to lower
levels of plumbing code conservation. This helps avoid double counting in Metropolitan’s
conservation savings estimate.
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Plumbing Code Assumptions
Plumbing code savings are determined by the device-specific assumptions used in the stock
models, presented in Table A.6-2. The stock models are driven by projections of housing and
employment consistent with the demand projections. Initial device counts and growth in the
number of devices are determined by the demographics combined with the following
assumptions:


Devices per Household or Per Employee: This factor represents the average number of
devices per household or per employee and is multiplied by the demographic
projections to develop estimates of total number of devices or “stock.” Devices per
household and employee can vary by agency and change over time.



Plumbing Code Compliance Rate: The plumbing code compliance rate is expressed as
a percent and serves two purposes: (1) it indicates the presence of a plumbing code in
a specific year, and (2) it determines the overall compliance rate with the plumbing
code. This allows plumbing code effects to be phased in over several years.



Natural Replacement Rate: This represents the rate at which existing non-conserving
devices are converted to conserving devices due to remodeling or device failure. It has
a strong impact on the saturation rate of devices that existed prior to plumbing codes,
such as pre-1992 toilets.



Device Life: The stock models also account for device life for water-efficient devices
installed after 1990. This allows the stock model to track devices installed through active
conservation as they reach the end of their life and are replaced due to plumbing
codes. The stock models use the same device life specified in the savings assumptions.

Table A.6-2
Plumbing Code Assumptions

Stock Model
Res. Toilets
Res. Shower Heads
Res. Aerators
Res. Washing Machine
CII Toilets
CII Urinals
CII Pre-Rinse Spray Heads
CII Washing Machine

Device per
Household/
Employee
2
1.8
3.5
0.74
0.27*
0.06
0.0055*
0.0073*

Compliance
Rate
99%
95%
90%
100%
100%
100%
95%
100%

Natural
Replacement
Rate
2%
10%
33%
6.7%
2%
4%
16.7%
5%

Plumbing
Code Year
1992/2014
1992
1992
2007
1992/2014
1992
2006
2007

* Varies over time and by agency (based on CUWCC BMPs savings factors)

These assumptions are derived from CUWCC conservation reports, American Water Works
Association Research Foundation’s 1999 end use study, Metropolitan’s Orange County
Saturation Study, and other sources. In the residential sector, devices per household combine
single family and multifamily trends.
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Model Water Efficient Landscape Ordinance
The California Water Commission adopted an updated Model Water Efficient Landscape
Ordinance (MWELO) on July 15, 2015. The MWELO promotes efficient landscapes in new
developments and retrofitted landscapes. The MWELO increases water efficiency standards for
new and retrofitted landscapes through more efficient irrigation systems, greywater usage,
onsite storm water capture, and by limiting the portion of landscapes that can be covered in
turf. Local agencies had until December 1, 2015 to adopt the MWELO or to adopt a Local
Ordinance which must be at least as effective in conserving water as MWELO. Local agencies
working together to develop a Regional Ordinance had until February 1, 2016 to adopt, but
they are still subject to the December 2015 reporting requirements.
Local agencies were
required to report on the implementation and enforcement of local ordinances by
December 31, 2015.
Metropolitan’s modeling of code-based conservation includes a calculation of savings that
would result from 50 percent of new households having efficient outdoor water use consistent
with MWELO. The 50 percent compliance rate for new households is a conservative estimate
based on an assessment of the efficacy of the current MWELO ordinance.
Metropolitan’s 2015 IRP Update includes a regional target for additional conservation
development. This target is based on estimates calculated from the potential savings that
could result from increasing MWELO compliance from 50 percent to 100 percent of new
households, and on the potential savings that could result from one percent per year of all
existing households reducing outdoor water use in a manner consistent with MWELO. Because
MWELO does not apply to existing households, it is anticipated that achieving the equivalent
MWELO efficient water savings will require a combination of approaches that can target
reductions in outdoor water use.
Price Savings Assumptions
Price-effect savings are calculated by comparing MWD-EDM demand projections with price
increases to demand projections with constant 1990 water rates. The difference is the priceeffect savings measured from a 1990 base. Price-effect savings increase as prices rise over
time; they also increase as the household and employment base grow. A price increase
applied to 1,000 households will generate more water savings than the same price increase
applied to 500 households.
Un-metered Water Use Savings
A final category of savings tracked by Metropolitan is a product of other conservation efforts.
MWD-EDM projects un-metered water use as a fixed percentage of total retail M&I demand.
As conservation savings lowers residential and CII demands, it lowers un-metered use by the
same percent. For instance, if conservation reduces M&I demands by 10 percent in 2020
(compared to demands before conservation), un-metered water use is also reduced
10 percent. This reduction is based on the assumption that un-metered use varies according to
overall demand and that reducing overall use also reduces un-metered use. The reduction in
un-metered water use is captured in the MWD-EDM model and included as a conservation
source.
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The total passive savings are shown in Table A.6-3 below.

Table A.6-3
Passive Savings1
(Acre-feet)
Total
1

2010

2015

2020

2025

2030

2035

2040

701,000

765,000

846,000

931,000

1,016,000

1,097,000

1,180,000

Passive savings are accounted for in water use projections in Section 2.
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0HWURSROLWDQ IROORZHG WKH $PHULFDQ :DWHU :RUNV $VVRFLDWLRQ $::$  :DWHU $XGLW
PHWKRGRORJ\WRWUDFNDOOVRXUFHVRIZDWHUDQGXVHVRIZDWHUZLWKLQLWVV\VWHP7KH$::$$XGLW
PHWKRGRORJ\ TXDQWLILHV UHDO DQG DSSDUHQW ZDWHU V\VWHP ORVVHV LQ DQ DJHQF\·V GLVWULEXWLRQ
V\VWHP  6HFWLRQ  H  $  RI WKH &DOLIRUQLD :DWHU &RGH UHTXLUHV WKDW WKH  8UEDQ
:DWHU0DQDJHPHQW3ODQTXDQWLI\GLVWULEXWLRQV\VWHPZDWHUORVVHVIRUWKHPRVWUHFHQWPRQWK
SHULRGDYDLODEOH
)RUWKHGLVWULEXWLRQV\VWHPZDWHUORVVHVDVVHVVPHQW0HWURSROLWDQLVLQFOXGLQJLWVZDWHUEDODQFH
DXGLWIRUFDOHQGDU\HDUVDQGDVSUHVHQWHGLQWDEOHV$DQG$UHVSHFWLYHO\,Q
DGGLWLRQ WKLV DSSHQGL[ DOVR LQFOXGHV D PHPRUDQGXP HQWLWOHG ´0HWURSROLWDQ :DWHU 'LVWULFW ²
:DWHU%DODQFH9DOLGDWLRQ &RPSRQHQW$QDO\VLV)HDVLELOLW\6WXG\µGDWHG-DQXDU\7KLV
PHPRUDQGXP GLVFXVVHV WKH ZDWHU EDODQFH DVVHVVPHQW IRU \HDU   7KH  DQG 
DVVHVVPHQWV ZHUH XSGDWHG XVLQJ WKH PHWKRGV DQG ZRUNVKHHWV GHYHORSHG LQ WKH 
DVVHVVPHQW DQG UHVXOWV ZHUH VXEPLWWHG DV SDUW RI 0HWURSROLWDQ·V &8:&& ILOLQJV LQFOXGHG LQ
$SSHQGL[
,Q DGGLWLRQ WR WKH GLVWULEXWLRQ V\VWHP ORVVHV GHVFULEHG LQ WKH $::$ WDEOHV 0HWURSROLWDQ
HVWLPDWHV WKDW  7$) ZDV ORVW IURP UHVHUYRLU HYDSRUDWLRQ RFFXUULQJ LQ /DNH 0DWKHZV /DNH
6NLQQHUDQG'LDPRQG9DOOH\/DNHGXULQJFDOHQGDU\HDU
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Table A.7-1
Metropolitan’s Distribution
System Water Loss (AF)
Calendar Year 2014
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$

Table A.7-2
Metropolitan’s Distribution
System Water Loss (AF)
Calendar Year 2013
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AWWA WLCC Free Water Audit Software: Reporting Worksheet
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Water Audit Report for: Metropolitan Water District
Reporting Year:
2012
1/2012 - 12/2012
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<< Enter grading in column 'E'

WATER SUPPLIED
Volume from own sources:
Master meter error adjustment (enter positive value):
Water imported:
Water exported:

10

891,434.200 acre-ft/yr
acre-ft/yr

n/a

acre-ft/yr
acre-ft/yr

n/a
n/a

WATER SUPPLIED:

891,434.200 acre-ft/yr
.

%#$"* 
(*"%)-+#'!(),#('
-,,('+%(/

AUTHORIZED CONSUMPTION
Billed metered:
Billed unmetered:
Unbilled metered:
Unbilled unmetered:

10
n/a
n/a
4

AUTHORIZED CONSUMPTION:

886,370.100
0.000
0.000
891.430

acre-ft/yr
acre-ft/yr
acre-ft/yr

Pcnt:
1.25%

acre-ft/yr

+-,,('+,(+%,
)*',!( /,*+-))%#

.%-

887,261.530 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption)

Value:
891.430

4,172.670 acre-ft/yr

Apparent Losses
Unauthorized consumption:

2

0.000 acre-ft/yr

Customer metering inaccuracies:
Systematic data handling errors:

8

2,215.930 acre-ft/yr
0.000 acre-ft/yr

9

Pcnt:
0.25%

Value:
0.000

0.25%

2,215.930
"((+,"#+(),#(',(
',*)*',!( 
#%%&,*
('+-&),#('"#+#+
 -%,.%-

Systematic data handling errors are likely, please enter a non-zero value; otherwise grade = 5
Apparent Losses:

2,215.930

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses:

1,956.740 acre-ft/yr

WATER LOSSES:

4,172.670 acre-ft/yr

NON-REVENUE WATER:

5,064.100 acre-ft/yr

NON-REVENUE WATER
= Total Water Loss + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA
Length of mains:
Number of active AND inactive service connections:
Connection density:
Average length of customer service line:

10

10

527.4 miles
296
1 conn./mile main
0.0 ft

Average operating pressure:

9

261.6 psi

10

(pipe length between curbstop and customer
meter or property boundary)

COST DATA
Total annual cost of operating water system:

8

Customer retail unit cost (applied to Apparent Losses):
Variable production cost (applied to Real Losses):

9
8

$1,800,000,000 $/Year
$2.44 $/1000 gallons (US)
$560.00 $/acre-ft

PERFORMANCE INDICATORS
Financial Indicators
Non-revenue water as percent by volume of Water Supplied:
Non-revenue water as percent by cost of operating system:
Annual cost of Apparent Losses:
Annual cost of Real Losses:

0.6%
0.2%
$1,761,836
$1,095,774

Operational Efficiency Indicators
Apparent Losses per service connection per day:

6683.29 gallons/connection/day

Real Losses per service connection per day*:
Real Losses per length of main per day*:

N/A gallons/connection/day
3,312.22 gallons/mile/day

Real Losses per service connection per day per psi pressure:

gallons/connection/day/psi

Unavoidable Annual Real Losses (UARL):

849.09 acre-feet/year

From Above, Real Losses = Current Annual Real Losses (CARL):

1,956.74 acre-feet/year

Infrastructure Leakage Index (ILI) [CARL/UARL]:

2.30

* only the most applicable of these two indicators will be calculated

WATER AUDIT DATA VALIDITY SCORE:

*** YOUR SCORE IS: 84 out of 100 ***
A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

PRIORITY AREAS FOR ATTENTION:
Based on the information provided, audit accuracy can be improved by addressing the following components:
#)($&.$#')"%($#
-'("((#!#&&$&'

$&"$&#$&"($#! &($'( &#(&,+$& '(

 )'($"&"(&##)&'

,*(++(',*(%(&&#,,

)(*,#'!(*$+",
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RECENT CUWCC FILINGS

RECENT CUWCC FILINGS

A.8-3

A.8-4

RECENT CUWCC FILINGS

RECENT CUWCC FILINGS
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A.8-6

RECENT CUWCC FILINGS

RECENT CUWCC FILINGS

A.8-7

A.8-8

RECENT CUWCC FILINGS

RECENT CUWCC FILINGS

A.8-9

A.8-10

RECENT CUWCC FILINGS

RECENT CUWCC FILINGS

A.8-11

A.8-12

RECENT CUWCC FILINGS

RECENT CUWCC FILINGS
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A.8-14

RECENT CUWCC FILINGS

RECENT CUWCC FILINGS
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RECENT CUWCC FILINGS

RECENT CUWCC FILINGS
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RECENT CUWCC FILINGS

RECENT CUWCC FILINGS
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A.8-20

RECENT CUWCC FILINGS

RECENT CUWCC FILINGS
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RECENT CUWCC FILINGS
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METROPOLITAN’S ENERGY INTENSITY CALCULATIONS,
INCLUDING CONVEYANCE AND DISTRIBUTION
GENERATION

Introduction
The Metropolitan Water District of Southern California is a wholesale water agency that
distributes water to its 26 Member Agencies. These agencies receive treated and untreated
water through Metropolitan’s 830 miles of interconnected pipelines. There are over 400 service
connections to the 26 Member Agencies located throughout Metropolitan’s 5200 square mile
service area.
Water-Related Energy Use in California
Water supply by its nature is energy intensive, and it is widely reported that California’s “Water
Sector” uses 19 percent of the state’s electricity and 32 percent of the state’s natural gas not
used for power generation. However, these facts are often misinterpreted by attributing the
entire water-related energy use to urban water agencies such Metropolitan and the
Department of Water Resources.
The original source for these figures is the California Energy Commission’s 2005 “California’s
Water – Energy Relationship” report (CEC-700-2005-011-SF, Nov. 2005), which analyzed waterrelated energy use data for 2001. Based on the information in the report, approximately
3 percent of the electrical use is associated with urban water agency conveyance, treatment,
and distribution. Of the remaining 16 percent, 0.8 percent is attributed to wastewater
treatment, 4.2 percent is associated with agricultural use, and 11 percent is due to urban end
uses – including the heating and cooling of water by customers. For non-power plant natural
gas, over 99 percent of use is attributed to urban end uses, while 0.14 percent is used for urban
water supply. Table A.9-1 presents the water related energy use in California and is adapted
from the 2005 CEC report.
The 3 percent of electricity associated with urban water supply represents the “embedded
energy” in water, whereas the 11 percent of electricity and 31 percent of natural gas attributed
to end uses represent a direct use of energy by consumers.
This distinction is essential for state policy issues currently under consideration related to energy
use and GHG emissions in the water sector. When the results from the CEC study are
compared to California’s overall GHG emissions from all sectors, it becomes clear that the
greatest potential for reducing water-related GHG emissions lies with consumer end uses.
Figure A-9.1 shows that while the water sector contributes about 6.8 percent of the State’s
measured GHG emissions, water utilities contribute just 0.6% of the total. By comparison, water
end uses – again, including the heating and cooling of water – account for 5.1 percent.

METROPOLITAN’S ENERGY INTENSITY CALCULATIONS,
INCLUDING CONVEYANCE AND DISTRIBUTION GENERATION

A.9-1

Table A.9-1
Water Related Energy Use in California
Electricity
(Gigawatt-hour)

Natural Gas
(Million Therms)

Urban Water Supply

7,554

19

Waste Water Treatment

2,012

27

Urban End Users

27,887

4,220

Agricultural Total

10,560

18

Total Water Sector Use

48,013

4,284

250,494

13,571

Urban Water Supply

3.0%

0.1%

Waste Water Treatment

0.8%

0.2%

Urban End Users

11.1%

31.1%

Agricultural Total

4.2%

0.1%

19.2%

31.6%

Total California Use

Total Water Sector Use

Energy has always been a key factor in the development of California’s water supply
infrastructure. Most water projects in the state are designed to minimize energy use and
maximize energy recovery. In response to California’s GHG emission goals, Metropolitan and
many other water utilities are proactively taking steps to reduce water-related energy use. This
includes increasing energy recovery in conveyance and distribution systems, developing
renewable energy projects, performing energy studies, auditing facility energy usage, and
other related actions. Additionally, the conservation programs administered by Metropolitan
and the member agencies save embedded energy, as well as the energy associated with
consumer end uses.

A.9-2
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Voluntary Energy Use Reporting
SB 1036 (Pavley 2014) added Section 10631.2 to the Water Code, which states that water
agencies may voluntarily provide information on estimated energy usage in their Urban Water
Management Plans. This Appendix explains how Metropolitan will provide that information.
Due to the mixing of water supplies before and after treatment, and the large number of
service connections, Metropolitan will provide system-wide Energy Intensity values. In addition,
it should be noted that as water supply, water quality, and operational conditions change,
including Member Agencies’ demands, the annual values for energy use and energy intensity
will vary from year to year.
Metropolitan’s Energy Intensity for the water it provides to its Member Agencies is broken down
into the following functions:


Source



Conveyance



Treatment



Distribution



Storage

Source
The water Metropolitan receives comes from two sources; (1) the California Department of
Water Resources’ (DWR) State Water Project (SWP), and (2) the Colorado River. The water flows
naturally into these sources and does not require energy for extraction or diversion. Therefore,
there is no energy used to extract or divert water from these sources.
METROPOLITAN’S ENERGY INTENSITY CALCULATIONS,
INCLUDING CONVEYANCE AND DISTRIBUTION GENERATION

A.9-3

Conveyance
7R HVWLPDWH WKH DPRXQW RI HQHUJ\ XVHG WR FRQYH\ ZDWHU VXSSOLHV WR 0HWURSROLWDQ·V ZDWHU
WUHDWPHQW SODQWV DQG GLVWULEXWLRQ V\VWHP WKH HQHUJ\ UHTXLUHPHQWV IURP WKH WZR FRQYH\DQFH
V\VWHPVVXSSO\LQJ0HWURSROLWDQ·VZDWHUKDYHEHHQFRPELQHGDORQJZLWKWKHYROXPHRIZDWHU
GHOLYHUHGLQWRDVLQJOHZHLJKWHGHQHUJ\LQWHQVLW\YDOXHIRUFRQYH\DQFH$VWKHEOHQGRIZDWHU
IURPWKH6:3DQGWKH&RORUDGR5LYHUFKDQJHVHDFK\HDUGXHWRDYDLODELOLW\ZDWHUTXDOLW\DQG
GHPDQGVWKHWRWDOHQHUJ\FRQVXPSWLRQDQGHQHUJ\LQWHQVLW\IRUWKHFRQYH\DQFHIXQFWLRQYDU\
\HDUWR\HDU
State Water Project
0HWURSROLWDQLVDFRQWUDFWRUIRUZDWHUIURP':5·V6:37KH6:3XVHVDFRPELQDWLRQRIQDWXUDO
DQG PDQPDGH V\VWHPV WR PRYH ZDWHU IURP /DNH 2URYLOOH RQ WKH )HDWKHU 5LYHU LQ QRUWKHUQ
&DOLIRUQLD WKURXJK WKH 6DFUDPHQWR6DQ -RDTXLQ 5LYHU 'HOWD 'HOWD  DQG LQWR WKH &DOLIRUQLD
$TXHGXFW IRU GHOLYHU\ WR FHQWUDO DQG VRXWKHUQ &DOLIRUQLD ':5 FRQYH\V ZDWHU WKURXJK WKH
&DOLIRUQLD $TXHGXFW XVLQJ D VHULHV RI SXPSV DQG K\GUR JHQHUDWRUV  0HWURSROLWDQ UHFHLYHV
ZDWHUIURP':5WKURXJKWKH:HVW%UDQFKRIWKH&DOLIRUQLD$TXHGXFWDW&DVWDLF/DNHDQGIURP
WKH(DVW%UDQFKRIWKH&DOLIRUQLD$TXHGXFWDWVHYHUDOORFDWLRQVLQ6DQ%HUQDUGLQRDQG5LYHUVLGH
&RXQWLHV
7KH &DOLIRUQLD $TXHGXFW·V QHW(QHUJ\,QWHQVLW\ IRUWKH ZDWHU UHFHLYHG IURPWKH :HVW %UDQFK LV
N:K$)DQGIRUWKH(DVWEUDQFKLWLVN:K$)7KHVHYDOXHVDUHWKHQRPLQDOSXPSLQJ
UHTXLUHPHQWV RI WKH 6:3 SXPSV %DQNV 'RV $PLJRV %XHQD 9LVWD :KHHOHU 5LGJH :LQG *DS
(GPRQVWRQ2VRDQG3HDU%ORVVRP OHVVWKHQRPLQDOJHQHUDWLRQYDOXHVIURPWKH:HVWDQG(DVW
%UDQFKUHFRYHU\JHQHUDWLQJSODQWV :DUQH&DVWDLF$ODPR0RMDYHDQG'HYLO&DQ\RQ 7KHVH
YDOXHVGRQRWLQFRUSRUDWHDQ\SXPSLQJRUJHQHUDWLQJDWWKH6DQ/XLV*LDQHOOL3ODQW
7KH6:3DOVRSURGXFHVSRZHUDWLWV+\DWW7KHUPDOLWRFRPSOH[ +7& QHDU/DNH2URYLOOHDQGWKH
)HDWKHU5LYHULQQRUWKHUQ&DOLIRUQLD':5UHOHDVHVZDWHUIURP/DNH2URYLOOHWKDWIORZVWKURXJK
WKH +7& K\GUR JHQHUDWRUV DQG SURGXFHV SRZHU IRU WKH 6:3  *LYHQ ZDWHU RSHUDWLRQV LQ WKH
'HOWDDQGLQWHUDFWLRQVEHWZHHQWKH&HQWUDO9DOOH\3URMHFWDQGWKH6:3WKHUHLVQRWDGLUHFWOLQN
IURP +7& SRZHU JHQHUDWLRQ DQG 6:3 GHOLYHULHV KRZHYHU WKH FRQWUDFWRUV IRU 6WDWH 3URMHFW
ZDWHU LQFOXGLQJ 0HWURSROLWDQ SD\ IRU WKH +7& EDVHG RQ WKHLU VKDUH RI WKH 6:3·V 9DULDEOH
2SHUDWLRQ0DLQWHQDQFH3RZHUDQG5HSODFHPHQW 203 5 &RPSRQHQWRIWKH7UDQVSRUWDWLRQ
&KDUJH   7R GHWHUPLQH WKH EHQHILW 0HWURSROLWDQ UHFHLYHV IURP WKH +7& JHQHUDWLRQ LQ
FDOFXODWLQJWKH(QHUJ\,QWHQVLW\RI6:3FRQYH\DQFHWKLVVDPH203 5VKDUH SHUFHQWDJH KDV
EHHQ XVHG ZLWK WKH WRWDO JHQHUDWLRQ IURP WKH +7&  )URP  WKURXJK  0HWURSROLWDQ·V
VKDUHRIWKH+7&FRVWVKDVUDQJHGIURPWR$PXOWL\HDUDYHUDJHSHUFHQWDJHKDV
EHHQXVHGWRUHGXFHWKH\HDUWR\HDUYRODWLOLW\RIWKLVIDFWRU
7KH 6:3 FRQWUDFW KDV VSHFLILF SURYLVLRQV RQ KRZ DQG ZKHQ WR DFFRXQW IRU YDULRXV ZDWHU
GHOLYHULHVDQGWKHDVVRFLDWHGFRVWV7KLVZLOOUHVXOWLQGLIIHUHQFHVEHWZHHQWKH6:3ELOOLQJYDOXHV
DQGWKHDPRXQWRIZDWHUGHOLYHUHGWR0HWURSROLWDQIURPWKH6:3
Colorado River
0HWURSROLWDQ FRQYH\V ZDWHU IURP WKH &RORUDGR 5LYHU WKURXJK LWV &RORUDGR 5LYHU $TXHGXFW
&5$ 7KHZDWHULVSXPSHGWKURXJKILYHSXPSLQJSODQWVWRUHDFK0HWURSROLWDQ·VVHUYLFHDUHD
7KHQRPLQDO(QHUJ\,QWHQVLW\RIZDWHUFRQYH\HGWKURXJKWKH&5$LVN:K$)
7KHUHDUHQRUHFRYHU\JHQHUDWLQJSODQWVDORQJWKH&5$KRZHYHUWKHZDWHUWKDW0HWURSROLWDQ
SXPSVIURPWKH&RORUDGR5LYHUKDVEHHQUHOHDVHGIURP/DNH0HDGWKURXJKWKH+RRYHU'DP
JHQHUDWRUV  0HWURSROLWDQ UHFHLYHV  RI WKH HQHUJ\ SURGXFHG DW +RRYHU  7KLV HQHUJ\ LV
$
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XVHG H[FOXVLYHO\ WR SRZHU WKH &5$ SXPSV  7KH SURGXFWLRQ UDWH N:K$)  LV GHSHQGHQW RQ
VHYHUDO IDFWRUV LQFOXGLQJ WKH HOHYDWLRQ RI /DNH 0HDG  7KH 86%5 XSGDWHV WKLV YDOXH PRQWKO\
0HWURSROLWDQKDVXVHGLWVVKDUHRIWKHHQHUJ\SURGXFHGDW+RRYHUIURPLWVZDWHUUHOHDVHVLQWKH
FDOFXODWLRQRIWKH&5$FRQYH\DQFHHQHUJ\UHTXLUHPHQW7KLVFDOFXODWLRQXWLOL]HVWKHYROXPHRI
ZDWHUGHOLYHUHGLQWR0HWURSROLWDQ·VVHUYLFHWHUULWRU\
&RQYH\DQFH7RWDO

&RQYH\DQFH7RWDO

(QHUJ\XVHG

N:K

:DWHU'HOLYHUHG

$)

(QHUJ\,QWHQVLW\

N:K$)

(QHUJ\XVHG

N:K

:DWHU'HOLYHUHG

$)

(QHUJ\,QWHQVLW\

N:K$)

Treatment
0HWURSROLWDQKDVILYHWUHDWPHQWSODQWVWRSURYLGHSRWDEOHZDWHUWRLWV0HPEHU$JHQFLHV7KH
HVWLPDWHGDPRXQWRIHQHUJ\XVHGWRWUHDWZDWHUVXSSOLHVKDVEHHQFDOFXODWHGE\GLYLGLQJWKH
DQQXDODPRXQWRIHQHUJ\FRQVXPHGDWWKHSODQWVLWHVE\WKHDPRXQWRIZDWHUWUHDWHG
7UHDWPHQW7RWDO

7UHDWPHQW7RWDO

(QHUJ\XVHG 

N:K

:DWHU7UHDWHG

$)

(QHUJ\,QWHQVLW\

N:K$)

(QHUJ\XVHG 

N:K

:DWHU7UHDWHG

$)

(QHUJ\,QWHQVLW\

N:K$)

Distribution
'XH WR WKH KLJK HOHYDWLRQ DW ZKLFK 0HWURSROLWDQ UHFHLYHV ZDWHU IURP WKH 6:3 DQG &5$ YHU\
OLWWOH SXPSLQJ DQG HOHFWULFLW\ XVH  LV QHHGHG WR GLVWULEXWH WUHDWHG DQG XQWUHDWHG ZDWHU WR LWV
0HPEHU $JHQFLHV  ,QVWHDG JUDYLW\ QRW HOHFWULFLW\ LV SULPDULO\ XVHG WR GHOLYHU ZDWHU VXSSOLHV
WKURXJK0HWURSROLWDQ·VGLVWULEXWLRQV\VWHP
,Q DGGLWLRQ 0HWURSROLWDQ KDV  UHFRYHU\ K\GURHOHFWULF JHQHUDWLQJ SODQWV LQ LWV GLVWULEXWLRQ
V\VWHP WKDW SURGXFH JUHDWHU DPRXQWV RI SRZHU WKDQ LV FRQVXPHG IURP GLVWULEXWLRQ SXPSLQJ
7KHVHJHQHUDWRUVDUHRQGLVWULEXWLRQSLSHOLQHVORFDWHGWKURXJKRXW0HWURSROLWDQ·VVHUYLFHDUHD
7KH JHQHUDWRUV SURGXFH HOHFWULFLW\ IURP WKH ZDWHU IORZLQJ WKURXJK WKH SLSHOLQHV  :LWKRXW WKH
K\GURJHQHUDWRUVWKHHQHUJ\LQWKHZDWHUZRXOGEHUHGXFHGDWIDFLOLWLHVFDOOHGSUHVVXUHFRQWURO
VWUXFWXUHV DQG WKH SRWHQWLDO IRU JUHHQKRXVH JDV IUHH HOHFWULFLW\ ORVW  7KH HQHUJ\ XVHG LQ WKH
SXPSLQJ SODQWV DQG SURGXFHG E\ WKH JHQHUDWRUV KDV EHHQ QHWWHGZLWKWKHUHVXOWGLYLGHGE\
WKHZDWHUGHOLYHUHGWRWKH0HPEHU$JHQFLHVWRFDOFXODWHWKHGLVWULEXWLRQ(QHUJ\,QWHQVLW\
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2013 Distribution Total:

2014 Distribution Total:

Energy used

-239,069,895 kWh (net generation)

Water Delivered

1,959,867

Energy Intensity

-122 kWh/AF

Energy used

-118,895,649 kWh (net generation)

Water Delivered

2,015,911 AF

Energy Intensity

-59 kWh/AF

Storage
Metropolitan does not use any energy for its internal storage programs. Water is delivered by
gravity flow. External water storage and recovery is managed by other parties and is often
transacted through exchange arrangements. Any water delivered to Metropolitan from
storage programs would be accounted for in the conveyance deliveries. Therefore, there is no
energy used for placing water into storage.
Metropolitan’s Annual Energy and Energy Intensity
Energy and Energy Intensity values are provided for each of the non-zero functions listed
above: Conveyance; Treatment; and Distribution. As noted previously, these values vary from
year to year due to operational changes and differences in source use due to changes in
water supply availability and other factors. An estimated overall Energy Intensity is provided for
untreated water deliveries and treated water deliveries.
2013
Estimated Delivered Untreated Water Energy Intensity:

1,742 kWh/AF

Estimated Delivered Treated Water Energy Intensity:

1,786 kWh/AF

2014
Estimated Delivered Untreated Water Energy Intensity:

1,892 kWh/AF

Estimated Delivered Treated Water Energy Intensity:

1,938 kWh/AF

Water Energy Tables
Provided in Tables A.9-2 and A.9-3 are the Water Energy Tables for CY 2013 and 2014 using the
Water Supply Process Approach in Table O-1A from the 2015 UWMP Guidebook Appendix O.

A.9-6

METROPOLITAN’S ENERGY INTENSITY CALCULATIONS,
INCLUDING CONVEYANCE AND DISTRIBUTION GENERATION
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UrbanWaterWholesaleSupplies
IncludesSWPEmbeddedEnergyandNonͲConsequentialGeneration
WaterManagementProcess
Treatment
Distribution
Total
Conveyance1
Ͳ
1,945,801
1,072,870
1,959,867
Ͳ
3,627,553,292
46,914,223
Ͳ239,069,895
Ͳ
1,864
44
Ͳ122
1,786
1,742

2
2

Ͳ
Ͳ
Ͳ

2
2

Ͳ
Ͳ
Ͳ

NonͲConsequential
Hydro
Net

SeeabovesectiononVoluntaryEnergyReporting.

Narative

Data Quality Narative
1
IncludesSWPdeliveriesof973,943AFat2,780,057,816kWhs
2
ConveyanceaccountsforhydropowergenergationfromHyattThermalitoComplexat976,000,000kWhs,andHooverDamgenerationat119,770,224
kWhs

Metropolitangenerated2,239,621kWhatitsSkinnertreatmentplantsolarfacilityinCY2013.

Non Hydropower Self Generated Energy

Extract
Storage
Volume(AF)
Ͳ
Ͳ
Ͳ
Energy(kWh)
Ͳ
Ͳ
Ͳ
EnergyIntensity
TreatedEnergyIntensity(kWh/AF)
UntreatedEnergyIntensity(kWh/AF)

ReportingDate:
CY2013

Table A.9-2 (Table O-1A for Year 2013): Water Supply Process Approach
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SeeabovesectiononVoluntaryEnergyReporting.

Narative

Data Quality Narative
3
IncludesSWPdeliveriesof607,344AFat1,683,268,784kWhs
4
ConveyanceaccountsforhydropowergenergationfromHyattThermalitoComplexat423,752,000kWhs,andHooverDamgenerationat132,339,396
kWhs

Metropolitangenerated2,330,246kWhatitsSkinnertreatmentplantsolarfacilityinCY2014.

Non Hydropower Self Generated Energy

UrbanWaterWholesaler:
MWDOperationalControl(IncludesSWPEmbeddedEnergyandNonͲConsequentialGeneration)
WaterManagementProcess
NonͲConsequential
Extract
Storage
Treatment
Distribution
Total
Conveyance3
Hydro
Net
4
4
Ͳ
Volume(AF)
Ͳ
Ͳ
1,768,121
1,016,046
2,015,911
4
4
Ͳ
Ͳ
Energy(kWh)
Ͳ
3,448,714,628
46,695,775
Ͳ118,895,649
Ͳ
Ͳ
Ͳ
Ͳ
Ͳ
EnergyIntensity
1,951
46
Ͳ59
Ͳ
Ͳ
TreatedEnergyIntensity(kWh/AF)
1,938
Ͳ
Ͳ
1,892
UntreatedEnergyIntensity(kWh/AF)

ReportingDate:
CY2014

Table A.9-3 (Table O-1A for Year 2014): Water Supply Process Approach
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Appendix 10
DWR’s STANDARDIZED TABLES

In fulfillment of CA Water Code § 10621(d) and § 10644(a)(1) and (2), Metropolitan’s Final 2015
UWMP was electronically submitted to the State of California through DWR’s the WUE data
website https://wuedata.water.ca.gov/secure/ in June 2016. This appendix contains the
mandatory DWR tables that were uploaded to the WUE data website.
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CHAPTER 1
Section 1
RULES AND REGULATIONS
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CHAPTER HISTORY
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Amended July 14, 2005
Amended April 19, 2006
Amended June 11, 2009
Amended February 11, 2010
Amended November 10, 2010
Amended March 8, 2012
Amended May 17, 2012
Amended July 9, 2015

The current Rules and Regulations governing water system facilities and
service for the Rancho California Water District are enclosed.
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RULES AND REGULATIONS FOR WATER SERVICE
General

Water service shall be furnished to customers only in accordance with these
Rules and Regulations set forth herein, or as otherwise authorized by the Board of
Directors.
1.1.2

Definitions

Agency Agreement. “Agency Agreement” is a recorded document that
assigns the water management of the property groundwater resource to the
Rancho California Water District for the benefit of all District customers.
Applicant. "Applicant" means any person, firm, or corporation who applies
for water service.
Board. "Board" means the Board of Directors of Rancho California Water
District.
Capacity Fee. "Capacity Fee" means the fee charged by the District, as
determined by the Board from time to time, to pay the applicant's share of the total
cost of existing and future water facilities, which are necessary to serve the
applicant's property.
Customer. "Customer" means any person, firm, corporation, association, or
agency who uses or is entitled to use water from the District's system.
Customer Service Valve. "Customer Service Valve" means the turn
on/turn off valve located on the discharge side of the meter.
District. "District" means the Rancho California Water District and/or the
staff thereof.
District Engineer. “District Engineer” is the Chief Engineer for the Rancho
California Water District.
District Water System. “District Water System” means all facilities owned
and operated by the District for the purpose of providing water service to
Customers.
Drop In Meter. "Drop In Meter" means the meter to be installed where the
service connection lateral is in place and angle stop locked.
EDU. "EDU" means equivalent dwelling unit and represents the average
water demand placed on the system by a family of four people (approximately 600
gallons per day, per dwelling unit).

Rancho California Water District
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General Manager. "General Manager" means the General Manager of the
Rancho California Water District or his agent, representative, or inspector.
HCF. "HCF" means 100 cubic feet or 748 gallons of water.
May. "May" is permissive.
MWD. "MWD" means Metropolitan Water District of Southern California.
Non-Potable Water. "Non-potable Water" means water furnished the
customer that has not been treated for human consumption in conformance with
State of California, Department of Public Health, Division of Drinking Water and
Environmental Management Drinking Water Standards.
Person. "Person" means an individual, firm, partnership, corporation,
governmental agency, its or their heirs, executors, administrator, assigns, officers,
or agents.
Potable Water. "Potable Water" means water furnished the customer that
is pure, wholesome, and does not endanger the lives or health of human beings
and which conforms to Sections 3, 4, 5, and 6 of the United States Public Health
Service Drinking Water Standards, Latest Edition.
PR.
"PR" means pressure regulator; the pressure regulator valve
automatically reduces a higher inlet pressure to a steady lower downstream
pressure regardless of changing flow rate and/or varying inlet pressure.
Property Owner. "Property Owner" means the holder of legal title to real
property.
RP. "RP" means reduced pressure principle. This is a District-approved
backflow preventer device that protects the potable water distribution system
against the hazards of contamination due to a cross-connection.
Remote Meter. "Remote Meter" or "remotely" means that the permanent
location of the meter is not at the property line of or on the parcel that is being
served.
Service Connection. "Service Connection" means all valving, piping, and
appurtenances, including an appropriate meter (unless otherwise specifically
specified), required to extend water service from a District waterline to and through
the customer service valve located downstream (on the applicant's side) of the
meter and backflow device, if applicable.
Shall. "Shall" is mandatory.
Rancho California Water District

Administrative Code
Rev. 07/2015

Pt. III, Ch. 1, Section 1

Rules and Regulations Water System Facilities and Service

Page 4 of 34

Temporary/Remote Meter. "Temporary/Remote" means that the eventual
permanent location of the meter will be at the property line or on the parcel to be
served, but is temporarily installed on a remote basis.
Unit of Water. "Unit of water" means 100 cubic feet or 748 gallons of water.
Water Agency. "Water Agency" means and includes public agencies,
public utilities, and mutual water companies.
1.1.3

Severability

If any section, subsection, sentence, clause, or phrase of these Rules and
Regulations is for any reason held to be invalid or unconstitutional, such decision
shall not affect the remaining portions of the Rules and Regulations.
The Board of Directors of the District hereby declares that it would have
passed said Rules and Regulations by section, subsection, sentence, clause, or
phrase thereof irrespective of the fact that any one or more sections, subsections,
sentences, clauses, or phrases be declared invalid or unconstitutional.
1.1.4

Promulgation and
Requirements

Enforcement

of

Water

Service

The District shall promulgate, prescribe, and enforce such water service
requirements as may be necessary or convenient for the protection, control and/or
water service connection sold, supplied, delivered, distributed, and/or maintained
pursuant to the said Rules and Regulations.
Each and every condition and requirement with respect to the use,
connection, disconnection, reconnection, and/or discontinuance of water, water
service, and/or water service connections provided for by, and set forth in, the
Rules and Regulations shall apply with equal force and effect to any failure or
refusal of any person or corporation, public or private, to comply with any such
water service requirements.
There shall be no deviation from these Rules and Regulations except upon
express authorization by the General Manager or his designated representative.
1.1.5

Discontinuance of Service for Violation of Rules and
Regulations

Any violation of these Rules and Regulations shall be cause for the Board to
apply such penalties as may be provided for by law or to take any other action that
the Board deems appropriate, including the discontinuance of water service.
Rancho California Water District
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A customer shall be entitled to a reasonable notice of the intent of said
District to discontinue service for noncompliance with, or violation or infraction of,
any such Rule and Regulation and to a reasonable opportunity to comply therewith
or to cease the violation or infraction thereof.
Provided however, that no such notice or opportunity to comply with, or
cease a violation or infraction of, any Rule and Regulation need be given in those
instances in which the noncompliance, violation, or infraction by the customer has
created, is creating, or is likely to create on the customer's premises and/or in the
water supply system of said District, conditions dangerous and detrimental to
property (including crops), public health, safety, and welfare.
Customers who cause the District to disconnect the water supply through
their noncompliance with these Rules and Regulations shall be held liable for all
costs incurred. Said charges shall be estimated and paid prior to the resumption of
service. This deposit is subject to additional billing or refund to reflect the actual
completed cost.
SECTION 1.2
1.2.1

DISTRICT WATER SYSTEMS
Control and Operation of Systems

The District Water System shall be under the management and control of
the General Manager. No person, other than an employee or agent of the District,
shall have any right to operate any part of a District water distribution system. Any
person who tampers or interferes with any part or component of said system, or
causes or permits any act of tampering or interfering with the system, shall be liable
for any injury or damage caused thereby or resulting therefrom and subject to
appropriate criminal penalties.
1.2.2

Installation or Removal of Meters

Water meters are part of the District Water System. Installation, relocation,
or removal of water meters, and connection to and disconnection from the District
Water System, shall be made only by District employees or its agents.
1.2.3

Shutting-Off Water Supply for Emergency Repairs or for
Changes, Etc., in or Affecting the Distribution System

The District reserves the right, at any and all times, to shut off the water for
the repairing, extending, or altering, etc., of water mains, the repairing and placing
of the appurtenances, the repairing and renewing of water service connections, or
the changing and testing of water meters or backflow prevention devices, etc.
When the water supply is to be shut off for any of the above reasons, the
Rancho California Water District
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District will make a reasonable effort to deliver a notice of the shut-off to the
customer or to some responsible interested person on the premises, but it does not
assume any liability for the failure of the customer to receive or to understand such
notice. The District will not be responsible for the maintenance of pressure, nor for
the continuity of water supply, and customers dependent upon a continuous water
supply should provide adequate storage for emergencies.
Customers having water heaters or any other devices requiring a continuous
water supply should take all necessary steps to prevent damage to or the causing
of injury by such devices as a result of an interruption of the water supply.
1.2.4

Inspection of Customer Premises

In accordance with California Water Code Section 35404, authorized District
personnel may enter for the purposes of the District upon any land. Authorized
District personnel will use its best efforts to notify the property owner prior to entry
and to access the property at reasonable hours to inspect the District Water System
or to determine whether the customer is complying with the rules, regulations, and
ordinances of the District concerning taking, using, or wasting water.
1.2.5

Protection of Health

The District reserves the right to treat any and all water served through the
District Water System with such chemicals and processes, at such time and in such
amounts as it deems proper to safeguard public health.
SECTION 1.3
1.3.1

NON-RESPONSIBILITY OF DISTRICT
Interruptions of Water Service

District does not guarantee continuous delivery of water on demand. From
time to time, it may be necessary for the District to shut off the flow of water in any
portion of the District Water System. Except in emergencies, such interruptions will
not be made without attempt to provide prior notice to the customers involved.
District shall not assume any responsibility for loss or damages that may occur due
to interruption of water service.
1.3.2

Privately-Owned Waterlines

A. The customer's water system begins at the discharge side of the
customer service valve. The District installs and maintains the water
line, valves, and meter up to and including the customer service
valve. All labor and material for connection to the customer service
valve is the sole responsibility of the customer.
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B. The District assumes no responsibility for the delivery of water
through privately-owned pipelines or systems, nor shall it assume any
responsibility for damages resulting from the operation of any such
system even though water may be received from a District water
distribution system.
1.3.3

Water Pressure Regulation

A. Customer Responsibility. The
District
shall
assume
no
responsibility for water pressure regulation within a customer's
service area. The customer shall be responsible for providing
adequate safeguard measures for the customer's water system
wherever pressure regulation is necessary.
B. Requirement for Installation in New Construction. Customers making
application for water service for new construction for residential,
commercial, or industrial use shall be required to install the
appropriate pressure regulation device required to conform to local
building codes.
1.3.4

Cross-Connection And Backflow Devices

A. State Regulations for Cross-Connection. Pursuant to the California
Department
of
Public
Health
Regulations
Relating to
Cross-Connection (Calif. Adm. Code, Title 17 - Public Health), the
District has adopted Ordinance No. 2009-10-1 for the purpose of
safeguarding drinking water supplies by preventing backflow into
public water systems. The term "cross-connection" means any
unprotected connection between any part of the District Water
System and any other source or system containing water or
substance that is not or cannot be approved as safe, wholesome, and
potable for human consumption.
B. Customer Responsibility to Prevent Cross-Connection. Customers
are prohibited from making or allowing any cross-connection that
could permit a backflow of water or other substance into the District
Water System. Water service shall not be furnished unless the
customer has installed, at the customer's expense, a Districtapproved protective device. Those customers making application for
water service and whose service situation is identified in Ordinance
No. 2009-10-1 to require the installation of a suitable backflow
prevention device must install said device before service will be
furnished. The protective device and its installation must be approved
by the District. After installation, the District will initially inspect and
test the protective device for proper operation and maintenance;
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however, thereafter the testing, operation, maintenance, annual
certification, and repair shall be the customer's responsibility.
C. Siphon-Breaker Device for Sprinkling Systems. Each customer,
using water from the District Water System for lawn or garden
sprinkling systems, is required to install a siphon-breaker device on
such lawn or garden sprinkling systems to prevent a backflow of
water into the District Water System.
1.3.5

Water Service for Steam Boilers

Customers using District water to supply steam boilers are required to
provide adequate storage of water for boiler use for a minimum period of 12 hours.
1.3.6

Electrical Ground Connections

The connection of electrical ground wire to water pipes is prohibited. The
District shall assume no responsibility for any loss or damage resulting from such a
connection.
SECTION 1.4
1.4.1

PROHIBITED PRACTICES
Unauthorized Service

A. No customer may use or permit the use of water:
1.

For any property other than that described in the application
for service.

2.

For any property outside of the boundaries of an improvement
district.

3.

For property outside the boundaries of the District.

B. Water service shall not be supplied to more than one parcel of land
through one meter except where contiguous parcels, as identified by
the County Tax Assessor, are owned by the same person or entity.
The District has discretion to require each parcel to have an individual
meter pursuant to these rules and regulations, even where
contiguous parcels are owned by the same person or entity.
1.4.2

Leaks or Waste of Water

In accordance with District Ordinance Nos. 91-2-1 and 2015-6-1, no
customer shall knowingly permit leaks or other wastes of water.
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In the event of a leak where a customer is unaware of such activity, the
District shall make allowance for an adjustment to the water bill. The customer
will be responsible to pay for water that is registered on the meter resulting from
the leak; however, the customer will be eligible for a credit of Tier penalties due
to leak activities. A maximum of three billing cycles will be approved for
adjustment. The District shall review the account to determine the probable time
that the leak occurred in order to decide whether one, two, or three billing cycles
qualify for the adjustment. A water leak adjustment will be considered if the
customer has not received a previous water leak adjustment within the last 48
months.
Before an adjustment is granted, it is the responsibility of the customer to
provide the District with documentation regarding the repair(s) of such water leak
or water waste being submitted for adjustment. The documentation must include
photographs and any invoices associated with the repair.
A water leak billing adjustment will be approved only for a leak that is
outside the customer’s direct control and will not be approved for private
plumbing corrective measures that should be employed as a routine matter of
sound water conservation practice. A burst underground pipeline would be an
example of a situation that would typically be eligible for a leak adjustment credit.
Examples of situations not eligible include leaking toilets, dripping faucets, burst
hoses, unattended nozzles, or repetitive leaks within the customer’s water
system indicative of a need for comprehensive plumbing repair.
1.4.3

Resale of Water

No customer may resell any portion of the water furnished by the District
except as may be permitted under Section 1.4.5 of this Code.
1.4.4

Fire Hydrants or Other District Facilities

A. No person may withdraw water from any fire hydrant, blow-off valve,
or other connection to the facilities of this District, unless an
agreement has been entered into with the District for such
withdrawal. Such agreement shall provide that all withdrawals shall
be made through a meter, as required per Section 1.5.3.D.
B. The provisions of Paragraph A shall not apply to withdrawals of water
made from fire hydrants or other facilities for fire department
purposes or to withdrawals made by other governmental agencies
with prior District approval.
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Prohibition of Multiple Services For One Meter

No service connection shall be used to provide water service to the property
of another owner or to supply the property of the same owner located across a
public street from the property being legally served in accordance with these rules
and regulations.
1.4.6

Drilling of Private Well

The District manages the groundwater resources within its boundaries for
the benefit of all lands within the District with an executed Agency Agreement and
in accordance with the terms of any applicable agreement, i.e, Annexation
Agreements, etc. The drilling of wells is prohibited unless the property owner
enters into a private well agreement (see Section 1.5.5).
SECTION 1.5
1.5.1

TYPES OF WATER SERVICE
Service Area

Water service shall be furnished by the District only to property located
within the District. Water service to property located outside the District may be
furnished only upon prior approval of the Board of Directors, and in conformance
with the District’s Expanded Service Area Policy. Water service provided by the
District may be restricted per the requirements of the District’s Water Shortage
Contingency Plan.
1.5.2

Water Rates, Charges, And Fees

Water service furnished by the District shall be under the classes of service
and at the rates, charges, and fees as described in the District's Customer Guide to
Rates & Charges. The Board reserves the right to change the schedule of water
rates and other charges periodically or at any time.
1.5.2.1

Waiving of Fees for Service

In order to ensure that the costs for special services (which are provided to
and/or benefit specific customers) are not charged to all water customers, the
District has established a Fee for Service Policy. Under the Fee for Service Policy,
the costs of providing the service or services are charged to the customer
benefiting from or receiving the specific service or services on a fee or deposit
basis.
All fees including, but not limited to, Account Set-up Fees, Turn-on Fees,
Delinquent Turn-on Fees, Door Hanger Fees, Returned Check Fees, and Cut Lock
Fees, etc. cannot be waived per the District’s Fee for Service Policy and California
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Constitution article XIII C, section 1(e) requirements. All such fees shall not exceed
the estimated reasonable cost of providing the service for which the fee is imposed.
A customer may request to have a fee removed from his or her account
once every two (2) years.
1.5.3

Types Of Water Service

A. Municipal and Industrial.
This type of service generally serves
domestic, business, and recreational facilities. Service is provided to
property owners. In the event a property is leased to a water user,
the property owner shall guarantee payment of water charges.
B. Agricultural. To qualify for this type of service, the customer must
use the water for "Agricultural Purposes," which is defined as the
growing or raising of agricultural products in conformity with
recognized practices of husbandry, for the purpose of commerce,
trade, industry, or for feeding of fowl or livestock. Such products to
be grown or raised on a parcel of land having an area of not less than
one acre utilized exclusively therefore. In addition, the applicant must
also satisfy the following two (2) conditions:
1.

Applicant is the owner, or agent thereof, of the premises upon
which the District is requested to furnish service.

2.

Applicant must complete an Agricultural Certification Form
demonstrating compliance with RCWD and the District’s
current Agricultural program requirements.

C. Fire Protection Systems. This type of service is available to
residential and commercial/industrial properties that require on-site
fire suppression systems within their buildings or on the premises.
Fire Protection Systems service will include the additional following
conditions:
1.

The automatic fire sprinkler service control valve shall be left
closed and sealed until a written order to turn on the water is
received from the owner/customer (after the water is turned
on, the District shall not be liable for damages of any kind
whatsoever that may occur on or to the premises served by
reason of the installation, maintenance, or use of such service
connection, or because of fluctuation of pressure, or
interruption of water supply).

2.

Dedicated fire protection system(s) shall be a closed system
with no other outlets other than the on-site fire protection
devices (sprinklers, fire hydrants, etc.).
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3.

Fire protection systems service to one- and two-family
residential properties shall incorporate a (single) fully-metered
water service lateral to each residential unit to supply both the
fire protection system (i.e. automatic fire sprinkler) and
domestic water system (combined).

4.

At the sole discretion of the District, fire protection systems
service to multiple-family residential and commercial/industrial
properties shall incorporate partially-metered water service
lateral(s) to supply the fire protection system only (with
separate fully-metered water service laterals for the domestic
water system), or fully-metered water service lateral(s) to
supply both the fire protection system and domestic water
system (combined).

5.

An approved backflow prevention device shall be installed and
maintained by the owner/customer, in accordance with the
District’s latest Cross-Connection Control Program Ordinance
(backflow prevention devices for fire protection systems shall
be UL, FM, and USC approved).

6.

For partially-metered fire protection system service lateral(s),
the backflow prevention device shall be of the ‘detector
assembly’ type (i.e. with factory-installed detector meter), and
all applicable rates and charges shall be applied to such
detector meter service accounts.

7.

If water is used through a partially-metered fire protection
systems service lateral for any purpose other than to
extinguish a fire, or other related purpose, the District reserves
the right to: 1) modify the water service to be fully-metered, at
the owner’s/customer’s expense, 2) charge all appropriate
penalties, rates, and charges, and/or 3) discontinue service.

D. Temporary Service (from Fire Hydrants).
Water may, upon
application, be procured from fire hydrants for purposes other than
the extinguishing of fires in the manner prescribed herein. The District
reserves the right to require the use of non-potable water for nonpotable purposes.
1.

Stationary. Water will be provided through a water meter set
and locked to the fire hydrant by the District. Applicant will
provide location and meter shall remain at said location until
applicant, or his agent, requests a relocation and pays
appropriate fees.
Unauthorized relocation of meter by
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applicant or agent will result in additional penalties, as listed in
the Customer Guide to Rates & Charges; and
2.

Construction water accounts will be subject to conditions
herein described. When water is to be so procured from a fire
hydrant, the applicant shall sign an application for a fire
hydrant meter wherein the applicant accepts full responsibility
for custody and care of the metering equipment. In addition, a
deposit must be paid, which will be refunded upon return of
the meter in the same condition as issued or applied to final
billing. Upon such payment by the applicant, the District will
prepare a Fire Hydrant Water Use Application and Permit,
which shall, among other things, provide for the following:
(i)
The standard terms and conditions under which
such water service shall be available;
(ii)
The special terms and conditions under which
such water service shall be available;
(iii)
Specify a rental charge based upon the size of
the meter;
(iv)
Specify the rate to be charged for water
consumption through such temporary fire hydrant
connection;
(v)
Provide that the applicant shall assume
responsibility and pay for all charges for water
consumption through said temporary service
connection, and further provide for establishment of
credit satisfactory to the District;
(vi)
Provide that the applicant shall assume
responsibility and pay for any and all damage to District
facilities that may occur due to the applicant's use of
said temporary connection;
(vii) Provide that applicant shall assume financial
responsibility and legal liability for personal and real
property damage resulting from the applicant's use of
said temporary connection;
(viii) Provide that applicant shall comply with all
applicable District, city, county, state, and federal
regulations relating to the installation of approved
backflow prevention, air vacuum devices, approved
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double check valve devices, or other cross-connection
controls.
3.

1.5.4

Hydrant meters may be authorized for emergency use or
temporary periods not to exceed sixty (60) days for purposes
other than construction. Water service provided by the District
from hydrant meters may be restricted per the requirements of
the District’s Water Shortage Contingency Plan. All water
delivered will be charged the construction water rate in effect
at the time and the customer shall comply with all other
provisions of Section 1.5.3.D above.
Discontinued and Inactive Water Service

The monthly billing for water service will continue whether or not water is
consumed on the property. If the customer decides to either temporarily or
permanently interrupt service, an application must be made for one of the following
service types:
A.

Inactive Service (Vacant Account):
This is a temporary
interruption of service for residential customers (usually for a
minimal amount of time, up to thirty (30) calendar days) as the
property changes ownership.

B.

Seasonal Shut-Off Service: This service is provided to those
customers who do not require water for a period of time in excess
of thirty (30) calendar days. Upon request for this service, the
angle stop is locked off by the District. The customer must
maintain a current account balance during the period of time that
the service is in this category and must pay the turn-on fee when
active service is requested. The monthly capacity charge is billed
at 50 percent of the regular charge.

C.

Vacant Long Term Service: This service is available to those
customers who do not need water at this time but will utilize the
water meter in the future. To accommodate this situation, the
property owner completes an application and the meter is then
removed at no charge. The service lateral is locked off but left
installed to the property. The monthly capacity charge ceases. At
such time in the future when water is required, an application for
the reinstallation of the water meter may be submitted, along with
the appropriate drop-in meter fee. No additional capacity charge
will be levied.

D.

Discontinued Service:
This service is available to those
customers no longer requiring water service. This is considered a
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permanent discontinuance of service. Upon application for this
type of service, District personnel physically remove the meter
and service lateral. The owner requesting the removal must
complete and sign the Application for Discontinuance and is
required to deposit an amount in effect at the time to cover the
cost of the removal. This amount is a deposit only; should the
actual costs exceed the deposit, the customer will be billed the
difference. Likewise, should the actual costs be less than the
deposit, the customer will be refunded the difference.
1.5.5

Private Well Agreement

A.

Background. District policy prohibits the construction of, or water
production from, privately-developed and -owned water wells.
Private wells may interfere with the District's groundwater
management and conjunctive use program. Private wells may
also jeopardize the continued viability of the subterranean water
resources underlying the District; however, the District also
recognizes that certain conditions may develop or exist that would
precipitate a deviation from said policies. Therefore, the following
private well classes are available:

B.

Class 1 Private Well.
1. After application by owner for permission to drill a private well,
the District may approve such application, conditioned as
follows:

C.

a)

Permanent water supply and service is not available at
the time an application for water service is made.

b)

Owner agrees to all conditions outlined in the private
well agreement for Class 1 wells.

c)

Owner abandons well when permanent water supply
and service is available from District.

d)

Owner is responsible for all costs associated with the
agreement.

Class 2 Private Well.
1. After application by owner for permission to drill a private well,
the District may approve such application, conditioned as
follows:
a)
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time an application for water service is made and
property is covered by an Agency Agreement.
Approval of Class 2 agreements is generally only
granted for properties that overlie perched water basins
that the District does not actively manage.

SECTION 1.6
1.6.1

b)

The term of the private well agreement is for 10 years
and renewal is subject to approval by the District, which
shall not be unreasonably withheld.

c)

Owner agrees to all conditions outlined in the private
well agreement for Class 2 wells.

METER READING, BILLING, AND COLLECTION
General

Each customer receiving service under application therefore assumes all
responsibility and liability for charges incurred under the Rules and Regulations of
the District until said customer notifies the District to discontinue such service.
District is not responsible for errors unless such notification is in writing.
1.6.2

Reading Of Meters

Meters shall be read periodically at a date established by the General
Manager to permit the computation, preparation, and mailing of bills as soon
thereafter as practicable.
Meters are read each time a meter is "turned-on" or "turned-off" and when
an application is made for water service under a new account.
All charges for other services shall be paid on presentation of a statement
for such service. Charges for connection or reconnection of service shall be paid
before service will be connected or reconnected.
Bills for different classes of water service shall be based upon meter
readings at intervals, which may be changed from time to time. All service
accounts are due and payable upon receipt and shall be delinquent if not paid
within thirty (30) days after the date of the statement. For the convenience of
customers, bills may be paid at the District office during regular business hours
(8:00 a.m. to 5:00 p.m., Monday through Friday, excluding holidays). Accounts not
paid within the thirty (30) days will be mailed a delinquent and turn-off notice, and a
one-time penalty of $10 or 10 percent, whichever is greater, will be added. Also, a
1½ percent per month interest charge will apply thirty (30) days after initial billing. If
still unpaid forty (40) days after the initial billing, water service may be discontinued.
When water service has been discontinued, collection procedures may be started.
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Fifty-five (55) days after the initial billing, a complaint may be filed in the applicable
court.
The 1½ percent per month charge will be effective thirty (30) days after the
initial billing but will not be assessed unless the bill remains unpaid after sixty (60)
days. If the customer pays within the sixty (60) day period, the only charge will be
the $10 or 10 percent penalty, whichever is greater, on those charges that are past
due thirty (30) days. Charges that remain unpaid after sixty (60) days from initial
billing will have the 10 percent penalty assessed and the interest accrued on the
balance forward. Once an account becomes delinquent and water service has
been discontinued, full payment, including a turn-on charge, must be made to
restore service.
1.6.2.1

Tender of Payment for Services

The District accepts cash, checks, money orders, electronic payments,
credit card or debit card payments in satisfaction of obligations for services.
Second party checks are not accepted.
x
Customers paying with debit cards or checks will not be permitted to
receive cash back.
x
Only cash, money order, cashier’s check, credit card, or debit card
payments will be accepted to restore an account that has been
interrupted for non-payment.
x
If a bill has been paid by a check, EasyPay, credit card, or debit card
and the payment is returned by the bank or credit card company as
unpaid, a “Returned Item” fee, to be established from time to time by
the Board of Directors, will be applied to the account. The bill must
immediately be paid by cash, money order, cashier’s check, credit
card, or debit card or service will be interrupted for nonpayment. A
deposit may also be required. Any such deposit shall be paid in the
form of cash, money order, cashier’s check, credit card, or debit card.
1.6.2.2

Delinquent Accounts

Delinquent accounts that have had water service discontinued twice within a
12-month period are required to place a deposit equal to one (1) month's billing,
based on the yearly average for that parcel or dwelling, to restore service. This will
be termed a reestablishment of credit deposit. This deposit will be refunded after
one year of satisfactory payment history.
Collections
Any water and/or sewer account that has been voluntarily or involuntarily
closed and has a balance remaining past the due date of the closing bill will
be sent to an authorized collection agency for the purpose of collecting the
outstanding balance.
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Eligible Accounts: All debt owed to the District is eligible for placement
with an authorized collections agency without prior notice from the
District to the party responsible for the debt.
Suit: All unpaid fees and charges, interest and penalties herein
provided may be collected by means of a civil suit. If judgment is
rendered in the District’s favor, the District shall be entitled to the
payment of its attorney’s fees and court costs incurred in the lawsuit.

Interest: The District may recover a reasonable rate of interest for any
outstanding balances, from the due date of the balance until paid in full. The
District shall be entitled to collection charges for any outstanding balance.
Transfer of Delinquent Balances to Active Accounts
When a District customer has a closed account with a delinquent balance
still owed, the District shall transfer the delinquent balance to the customer’s
active account. The transferred balance will be subject to the District’s
standard Billing and Collections policies.
Accounts Requiring Property Owner Maintenance
In accordance with California Water Code Section 35482, RCWD may
require the property owner to maintain an account in his/her name if a tenant
of the property owner who has received services from the District at the
property owner’s parcel of property has two (2) or more bad debt issues
within the past five (5) years. Bad debt issues include, but are not limited to,
unpaid accounts, late fees, returned checks, and other outstanding charges
relating to services provided to the parcel of property.
A.

B.

C.

Property Transfer: If such a parcel of property is sold or otherwise
transferred or conveyed, the current property owner is required to
maintain the account in his or her name even if the bad debt issue(s)
occurred while the property was owned by another person or entity.
Satisfaction of Previous Bad Debt: The required amount of time the
property owner must maintain the account can be eliminated if the
property owner satisfies all outstanding bad debt issues relating to his
or her parcel property for the past five (5) years, including any
appropriate interest, collection fees, and/or penalties. Payments must
be made by cash, money order, cashier’s check, credit card, or debit
card. No checks, other than a cashier’s check, will be accepted.
Accounts Recently Closed or Interrupted Due to Non-Payment of
Service: A Property owner shall be required to maintain the account in
his or her name in cases where at least one bad debt issue has
occurred and the most recent account has been closed due to nonpayment, or in the case of a new tenant establishing service, if the
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account is currently interrupted due to non-payment. The property
owner must maintain the account until the most recent account balance
has been paid in full.
o The property owner may choose to pay the balance of the most
recent account in order to eliminate this requirement.
o The property owner must pay the balance using cash, money order,
cashier’s check, credit card, or debt card. No checks, other than a
cashier’s check, will be accepted.
Transferring from Owner to Tenant Responsibility: A property owner
must contact the District to verify and request the eligibility of
transferring the account in the name of a tenant once all requirements
of this policy have been satisfied.

Each property owner shall be liable to the District for any delinquent unpaid
charge of the District, including any interest and/or penalties thereon,
incurred by a tenant, licensee, or agent of such property owner in connection
with any service furnished by the District to or for use on the property
owner’s parcel of property, or for any facility to provide such service to the
property owner’s parcel of property. In accordance with the provisions of
Water Code Sections 36729, the amount of such charge, and any interest
and/or penalty, may become a lien upon all real property in Riverside County
owned by the property owner or afterwards, and before the lien expires,
acquired by him or her.
Additional services for existing accounts and additional accounts for new
premises will not be activated for any customer that currently has an account
in any stage of delinquency. All delinquencies must be brought current,
including interest and penalties, before additional services will be added to a
premise or before a customer is allowed to begin service at an additional
premise or transfer their existing service to another premise.
Bankruptcies
Upon receipt of Notice of Bankruptcy, the prior balance owing on an
account, including any and all usage up to the date the bankruptcy is filed,
will be considered uncollectible. The District will require a deposit equal to
one (1) month's billing based upon the yearly average for that parcel or
dwelling to continue service. Said deposit is to be paid within sixty (60) days
of receipt of the Notice of Bankruptcy. This deposit will remain with the
District until the account is closed.
1.6.2.3

Filing of Liens for Unpaid Charges

For those accounts which remain unpaid for 60 days, the amount of the
unpaid charges, plus interest and penalties, will be secured by the District by filing
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for record in the office of the county recorder of any county, a lien specifying the
amount of such charges and the name and address of the person(s) liable
therefore. Customers shall be notified in writing prior to the filing of the certificate
by the District, in accordance with legal requirements. The lien shall continue for
ten (10) years from the date of the filing of the certificate unless sooner released or
otherwise discharged. The lien may be extended within the ten-year period by filing
a new certificate with the county recorder, which extension shall continue for
another ten years unless sooner released or otherwise discharged.
1.6.3

Partial Billing

Partial billing resulting from a change in billing dates or change of customer
may be adjusted by prorating the charge for water and demand charge under the
appropriate rate schedule based on the number of days in the applicable billing
period.
1.6.3.1

Offsets

The District may offset any charge, fee, or other indebtedness due or owing
by a customer to the District against any deposit, payment, credit or other advance
made by the customer.
1.6.4

Disputed Bills

Whenever the accuracy of any bill for water service is questioned, the
District will cause an investigation to be made, including, if requested, a meter test
in accordance with Section 1.7.18 of these Rules and Regulations. Bills found to
be in error shall be adjusted.
1.6.5

Non-Registering Meter

When a meter is found not to be registering, the charge for water will be
based on historical usage for the same period.
A.

B.

C.

Adjustment for Meter Errors – Fast Meters. If a meter tested at the
request of a customer is found to be fast, the excess of charges for
the time service was rendered to the customer requesting the test, or
for a period of six (6) months, whichever is less, shall be refunded to
the customer.
Adjustment for Meter Errors – Slow Meters. If a meter tested at the
request of a customer is found to be slow, the District may bill the
customer for the period, not exceeding six (6) months that the meter
was in use.
Non-Registering or Misread Meters. If a meter is found not be
registering water use, the customer will be charged an estimated
amount based upon the customer’s historical water use, meter use,
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or other comparable means of estimation, taking into consideration
(but not limited to) the weather, landscape factors, etc., with the
overriding intent to be fair and equitable for the period not exceeding
six (6) months, that the meter was in use.
1.6.6

Service To Subsequent Customers

After capacity fees and meter installation fees have been paid to establish
water service to a certain parcel of land, the same class of service will be made
available to subsequent customers occupying that land without payment of further
capacity fees or meter installation fees. Additional fees may be charged for
account set-up or deposits required for service or change in use of property, as
provided elsewhere in this Code.
1.6.7

Inaccessible Meter

Accessibility to the meter is the responsibility of the customer. When a meter
is covered or otherwise inaccessible, the District will notify the customer in writing of
the corrective action required. If the customer does not correct the inaccessibility
within the specified time, the District will make the corrections at customer expense.
During the period of inaccessibility, the District may estimate water
consumption and render an estimated bill. Adjustment to the consumption will
occur at the next regular meter reading cycle.
SECTION 1.7
1.7.1

WATER SERVICE APPLICATION
Requirement of Application for Service

Applications for service are made by completing the appropriate portions, as
determined by the District, of the District's standard "Application for Service," the
District's standard "Agency Agreement," and payment of appropriate fees as
described in the Customer Guide to Rates & Charges. The application shall specify
the size of the service connection desired, the property to be served, and the
purpose for which the water is to be used. The applicant shall be given a meter
location stake and it shall be the applicant's responsibility for the placement of said
stake to identify the desired location of the meter, or the meter location(s) will be
identified on the District-approved plans. All service connections will be on
permanent District facilities and installed at a location pursuant to Section 1.7.15
and Section 1.7.16, as applicable. All (off-site) water facilities required to provide
service to the new service connection shall be required to be constructed, accepted
by the District, and a Notice of Completion filed, prior to acceptance by the District
of the water service application. When the proper application for water service has
been filed, a service connection is installed, the meter set, and water turned on, the
charge for water service shall then begin. When water service is not immediately
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required after installation of the meter, the customer may desire to apply for an
Inactive Service, per Section 1.5.4. If a new water service moratorium is enacted
per the District’s Water Shortage Contingency Plan, no new water services will be
provided by the District unless the applicant has a signed, paid, and completed
application for service prior to the effective date of the new water moratorium and
the installation of the new water service shall be completed within sixty (60)
calendar days of the signed application for service.
1.7.2

Applicant’s Responsibility for Information Furnished

Each applicant shall be fully responsible for all information furnished in
completing said "Application for Service," and, in the event of any error, omission,
or misrepresentation, applicant would be responsible for additional service
connection installation expense. The involved applicant shall be required to pay for
such additional costs as a prerequisite for receiving water service through the
subject service connection.
1.7.3

Restoration of Inactive Service

Any customer taking possession of premises where the water supply has
been shut off must make a proper application to the District to have the water
supply turned on. In the event water is delivered through the installation without the
customer first having made such an application, he/she will be held liable for all
charges for the water service rendered, the amount thereof to be determined either
by the meter reading or on the basis of the estimated consumption for the length of
time, and/or estimated length of time service was received by the customer without
proper application.
1.7.4

Consent

A water service agreement must be signed and returned to the District. If
agreement is not signed, applicant is subject to discontinuance of service. All
applicants for service connection or for water service shall be required to accept
and consent to such conditions of pressure and service as may from time to time
exist, under the current operating practice prevailing on the distribution system of
the District, at the location of the service connection and to hold the District
harmless from, or on account of, any damage caused by pressure or interruptions.
1.7.5

Angle Stop

Every service connection is equipped with an angle stop valve on the inlet
side of the meter. The angle stops are for the exclusive use of the District in
controlling the use of the water through the service connection and/or meter. If said
angle stop should be damaged or worn out through use by a customer to an extent
requiring replacement or repair, the District shall charge a customer for such
replacement and/or repair.
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Customer Responsibility

The District assumes no responsibility for maintenance and operation of
customer's water system beyond the customer service valve. The customer
assumes all liability and responsibility of every kind to the end that the District shall
be kept whole and harmless at all times of any claim resulting from matters
involving quantities, quality, time or occasion of delivery, or any other phase of the
maintenance, operation, and service of the customer's water system.
The District recommends that for convenience and safety, the water system
on the customer's premises should be equipped with a valve placed at some known
accessible location between the meter and the building.
1.7.7

Meter Enhancements

Any customer desiring to make any improvements or changes requiring
cutting, refitting, raising, lowering, or relocating service connections shall make an
application to the District. Upon approval by the District, a deposit will be required
prior to the work, which shall be accomplished by District personnel. Should the
deposit be in excess of the actual cost, the difference shall be refunded. Should
the cost exceed the deposit, the additional amount due becomes payable in full
within 30 days of the billing.
1.7.8

Minimum Pressure

The District will provide a minimum of 20 psi residual pressure at the meter.
When a customer's property is situated above the hydraulic gradeline at the meter,
the customer, by signing the application for service agrees to construct and
maintain booster pump facilities if he or she desires to serve subject property. The
design of booster facilities will be the responsibility of the customer and will be
approved by the District Engineer and must include components that preclude
exceeding the meter capacity or damaging the booster pump.
1.7.9

Transfer of Property Ownership or Billing

It shall be the existing customer's responsibility to inform the District when
title to property is changed, tenancy has changed, or a change in billing name or
address has occurred. A fee for setting up the new account will appear on the first
month's billing.
1.7.10

Type and Size of Water Meter

The type and size of the meter required for water service shall be as
provided in this section and the District’s Water System Facility Requirements and
Design Guidelines. No service connection shall be used to provide water service to
property of another owner or to supply the property of the same owner located
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across a public street from the property being legally served, in accordance with
these Rules and Regulations.
A.

Service for Residential Units.
1. One- or Two-Family Residential Dwelling Units
a) The minimum water meter size for a one- and two-family residential unit shall be a full port 3/4" meter. Residential units having
combined fire protection and domestic systems, pursuant to
Section 1.5.3.C, may require a larger water meter, in accordance
with applicable state and local codes and regulations.
b) Each one- or two-family residential unit, or other building
development occupying a legal lot or parcel of land, shall utilize an
individual water service lateral/connection to provide water service
to each residential unit or lot/parcel of land.
2. Multiple-Family Residential Dwelling Units
a) The size of water meter required for service to multiple dwelling
units shall be as approved by the District Engineer. Multiple units
shall be served by a master meter, unless otherwise specified by
the District.
Meter sizing is as follows:
Area/Acreage

Maximum Size

-Up to 5.6 acres 1”
5.7 - 8.3 acres 1-½”
8.4 - 17.8 acres 2”
Meter sizing by acreage is necessary so the District may design its
distribution system to meet the expected demands based on
historical water usage for the zoned area.
Should a customer or his agent feel that the maximum size meter is
not adequate for the residence requirements, said customer or agent
will submit a copy of the county-approved plumbing plans, floor plans,
or other specific flow requirements, for District staff review.
B.

Service for Commercial or Industrial Purposes.
In the event that the authorized use of the larger meter is no longer
justified by the specific use of the parcel, customer will be required to
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downsize, in accordance with Section 1.7.19.B.
1. The size of water meter required for commercial or industrial
purposes shall be as determined by the District Engineer. Unless
otherwise authorized under paragraph B.2, the maximum size of
meter required for commercial or industrial service shall be 2".
2. If a customer makes a request for a meter greater than the maximum
2" required under B.1, the customer shall provide information,
satisfactory to the District, that the commercial or industrial service
requires a larger meter. As a condition for use of a larger meter, the
customer shall make the request in writing on a District form, which
shall be a part of the customer's permanent application for service.
C.

Service For Ag-Domestic. Application for Ag-Domestic Service
connections shall be limited to a maximum size of 2”.

D.

All Other Types of Service.
1. The size of meter required for all services other than paragraphs A
and B above shall be as determined by the District Engineer.

E.

Construction Water (Fire Hydrant Meter).
1. Hydrant meters are available as indicated in the Customer Guide to
Rates & Charges.
2. The requirements of Section 1.7.21 apply to placement and
relocation of this type of meter service.

1.7.11

Limited Charges for Subsequent Customers

After a meter has been installed for a customer and all fees and charges
have been paid pursuant to Section 1.7.1, water service may be furnished to a
subsequent customer through the meter installed without payment of further
charges, except for the set-up fee for transferred accounts, payment of delinquent
charges for service, or other deposits that may be required by this Code.
1.7.12

Requirement of Individual Meters

In accordance with California Water Code Section 535 or when, in the
opinion of the District Engineer, it would be in the best interest of the District to
require individual meters to accurately measure water use or to quantify water
usage by type of application, rather than a single or master meter, for water service
to a customer, the District Engineer shall be authorized to require individual meters
for such service.
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Use of Submeters for Resale or Distribution of Water

Upon written approval of the General Manager, owners or operators of
mobile home parks, apartments, condominium complexes, industrial complexes,
and land used for agricultural purposes may resell water furnished by the District
under the conditions contained herein. Prior to any such resale, the owner or
operator shall file a written application with the District requesting authority to make
the resale, and the application shall certify: (i) that individual submeters shall be
installed for each person to whom the water is to be resold; (ii) that charges for the
water resold will not exceed the charges made by the District for water furnished
through the master meter serving the property; and (iii) that no extra charge will be
made for individual submeters, installation, maintenance, billing, or administrative
costs.
1.7.14
Meter Service for Lot Splits
In the event that a subdivision of land occurs, the existing service connection
shall be considered by the District as being the service connection for the lot on
which the meter physically resides. For the remaining parcels, new service
connections must be arranged for in accordance with these Rules and Regulations.
Multiple service connections that do not meet the size and full criteria must be
either downsized or an application filed for new meter service.
1.7.15

Meter Locations

Except as stated in Sections 1.7.16 and 1.7.17, meters must front the
property for which they serve and are installed as close to the ‘staked’ location, or
as designed/depicted on District-approved plans, adjacent to the property line
and/or within a dedicated easement or public right-of-way, subject to District
approval.
1.7.16

Remote Meters

Remote meters shall be granted only when the District determines that: (i) a
line extension for fire flow or looping is not required, and (ii) all parcels are
subdivided to their smallest size, as determined by District Engineer (by Riverside
County Zoning Standards). Under no circumstances shall more than three (3)
parcels receive remote meter service within an area requiring a future line
extension or as determined by District Engineer. Remote water meters will be
installed in as close to the ‘staked’ location, or as designed/depicted on Districtapproved plans within a dedicated easement or public right-of-way, subject to
District approval. Acquisition of easement(s) that encompass the private service
line between the water meter and the applicant’s property, as well as the installation
of the private service line from the meter to the applicant’s parcel are the
responsibility of the applicant/property owner. Applicant must also provide to the
District a copy of a recorded Easement Grant Deed that is dedicated to the
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applicant/owner of the property being served.
Remote water meters are documented by recordation with the County of Riverside
giving notice of the remote water meter condition and holding the District harmless
for the private service line between the meter and the applicant's parcel.
1.7.17

Temporary Remote Meters

Temporary remote meter installations are no longer allowed.
temporary remote meter services must meet the following conditions:
x

Existing

Customer deposits the appropriate fee/deposit to complete a
secondary facility waterline extension cost estimate.
Field verification confirms less than three temporary remote meters at
the location.
Payment of meter installation deposit, capacity fee, meter relocation
fee, and property's proportionate share of future waterline, as
indicated in the cost estimate.

x
x

Temporary remote water meters are located within a dedicated easement or
public right-of-way, subject to District approval. Acquisition of easement(s) that
encompass the private service line between the water meter and the applicant’s
property, as well as the installation of the private service line from the meter to the
applicant’s parcel are the responsibility of the applicant/property owner. Applicant
must also provide to the District a copy of a recorded Easement Grant Deed that is
dedicated to the applicant/owner of the property being served. Any customer piping
or appurtenances that result from relocation of a temporary meter are at customer's
expense.
Temporary remote water meters are documented by recordation with the
County of Riverside giving notice of the temporary or remote condition and holding
the District harmless as to the service line from the meter to the applicant’s parcel.
1.7.18

Meter Testing, Repair, and Replacement

A.

Initial Test. Prior to installation, each meter will be tested by
the manufacturer or by the District.

B.

Small Meter Testing and Repair.
Testing - Meters 2” and Smaller: Meters will only be tested at
the discretion of the District if the meter is suspected of being
inaccurate.
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Repair: During the testing process, all meters will be
thoroughly inspected for excessive wear; if excessive wear is
found, the meter will be replaced. In addition, all inaccurate
meters will be replaced.
C.

Large Meter Testing and Repair.
Testing - 3” to 4” Meters: Meters with usage over 10,000
HCF per year will be tested by the District annually; meters
with usage of less than 10,000 HCF and greater than 5,000
HCF per year will be tested by the District biennially; and
meters with usage of less than 5,000 HCF per year will be
tested by the District every five (5) years. In addition, if any
meter register is suspected of being inaccurate, the meter will
be tested by the District.
Testing - Meters Larger Than 4”: All active meters larger than
4” will be tested by the District on an annual basis. In addition,
if any meter register is suspected of being inaccurate, the
meter will be tested by the District.
Repair: During the testing process, all meters will be
thoroughly inspected for excessive wear; if excessive wear is
found, the meter will be rebuilt or replaced, at the discretion of
the District. For meters sized 3” and above, inaccurate meters
will be rebuilt or replaced, at the discretion of the District.

D.

Meter Testing At Customer's Request. A customer may, by
giving not less than one week's notice, request the District to
test the meter serving the customer's premises. The District
will require the customer to deposit the current fee to cover
cost of the test, as indicated in the Customer Guide to Rates &
Charges.
The deposit will be returned if the meter is found to register
more than a 3 percent error in favor of the District. The
customer will be notified not less than two days in advance of
the time and place of the test. A customer shall have the right
to be present or to be represented by a designated person. A
written report, giving the results of the test will be given to the
customer within fourteen (14) days after completion of the test.
When, upon testing, a meter is found to be registering more
than 3 percent fast under manufacturer’s design-rated
capacity, the District will refund to the customer the full amount
of the overcharge based on corrected meter readings for the
period not exceeding six (6) months that the meter was in use
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by the customer.
E.

Meter Replacement Criteria.
¾” through 2” Meters: All meters will be replaced every 15
years, or when consumption exceeds 100,000 HCF, or when
not testing within District specifications.
3” Meters and Larger: All meters will be evaluated during the
testing process and repaired or replaced, at the discretion of
the District.

1.7.19

Meter Downsizing

A.

Voluntary.
Customers may request the downsizing of their
meters by making an application on the District's standard
form. The cost for this service is on an actual cost basis.
Customers will normally place a deposit before work starts.
Capacity fees are not required on downsizing, nor are capacity
fees refundable. Customer will be required to reconnect his
own waterline. When a parcel of land is subdivided, and the
meter size exceeds the allowable size for any of the resulting
parcels, the capacity fee is not refunded but credited equally to
only the parcels requesting service at that time. If the
remaining parcels apply for service later on, the full amount of
capacity fee will be paid.

B.

Involuntary. If the size of the parcel(s) receiving water
service does not qualify for the current size of meter, the
District reserves the right to involuntarily decrease the size of
meter. The District will make every attempt to notify the
customer in advance and schedule the work. However, if after
thirty (30) days, no action has been taken by the customer, the
work will be scheduled and completed as stated. The
customer will be required to reconnect his own waterline.

1.7.20

Exchange of Meters

If, after payment of a capacity fee, a customer desires to make a change in
water service that would require a water meter of a larger size than that previously
paid for, or if the District determines that the customer's parcel size or type of future
use warrants a meter of a larger size, the customer shall be required to pay the
difference between the amount of the capacity fee then in effect for the larger size
meter and the amount of capacity fee paid for the previous service. If the change in
water service requested would require a meter of a smaller size, no refund shall be
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due or payable for connection or meter fees previously paid. The customer will be
required to reconnect his own waterline.
1.7.21

Relocation of Meters

Upon application to and with prior District approval, water meters may be
relocated at the request of the owner from one location to another location on the
same parcel owned by the customer upon payment of an amount indicated in the
Customer Guide to Rates & Charges.
1.7.22

Removal of Meters

A.

Abandonment of Service. The District may remove any
water meter where the customer has abandoned water service
through that meter.

B.

Permanent Removal of Meters for Agricultural or Irrigation
Service. When service is no longer required, meters for
agricultural and irrigation service may be removed upon the
request of a lessee who paid the capacity and installation
charge (or upon request of the owner if the lease has expired)
or upon the request of the owner if the fees were paid by the
owner.

1.7.23
A.

SECTION 1.8
1.8.1

Sanitary Sewer Service
For those areas where sanitary sewer service is also
provided, customers will be required to make application for
sewer service at the same time as water service and be
required to make payment of all applicable sewer charges
prior to receiving water service.
CAPACITY FEES FOR WATER SERVICE
Schedule of Capacity Fees

A.

Basis for Determination.
A capacity fee shall be paid by the
customer prior to a connection to the District's water system
for potable water service to a specified parcel of land or
address. The capacity fee shall be in the amount set forth in
the District's Customer Guide to Rates & Charges and shall be
in addition to District charges for installation of water meters,
pipes, and fittings necessary for the connection to the District
system. The capacity fee is based on the demand that could
be placed on the District water system by reason of the
connection.
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B.

Amount of Capacity Fee. The amount of capacity fee to be
paid for water service shall be based on rated capacity of the
meter and the geographical location (Rancho or Santa Rosa
Division). Capacity fees for each meter size are as published
in the Customer Guide to Rates & Charges.

C.

Requirement of an Approved Map.
An application for
purchase of connection for water service for land to be
developed within the District will be accepted only if a map has
been filed and approved for a subdivision or parcel map development. An approved map shall mean a recorded final map, a
recorded parcel map, a tentative subdivision map, or a special
use permit that has been approved by the county or by a city,
where applicable.

1.8.2

Credit for Fees Previously Paid

If, after payment of a capacity fee for agricultural water service or landscape
irrigation service, a customer desires to discontinue that service and to develop or
use the land for purposes other than that for which the service was initially obtained, the customer shall be entitled to a credit toward the payment of water
capacity fees required for the new development or use of the land. The credit shall
be in the amount of the capacity fee previously paid; provided, however, no refund
shall be due or payable for any portion of a capacity fee previously paid.
1.8.3

Removal of Meter at Request of Customer

If, after payment of a capacity fee, a request is made by a customer for the
removal of a water meter from service and if thereafter a request is made for the
installation of a water meter at the same location, a capacity fee shall be due and
payable in accordance with the rate then in effect for such meter, less a credit
for the amount of the capacity fee previously paid; provided, however, no refund
shall be due or payable for any portion of a capacity fee previously paid.
1.8.4

Removal of Meter for
Subsequent Reinstallation

Delinquent

Payment

and

If, after payment of a capacity fee, a customer becomes delinquent in the
payment of water charges or system charges and such delinquency continues after
written notice from the District, as provided for elsewhere in this Code, the District
may, at its discretion, remove the customer's water meter. If after removal of the
meter, water service is subsequently requested by the same owner for the same
address or location, service will be resumed only upon payment of the following:
A.
All charges that were delinquent at the time of removal of the
meter.
B.

The amount of increase in capacity fees, if any, between the
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date of removal of the meter and the date service was
resumed.
C.

The District's then current charges for meter installation of the
size to be installed for the resumption of service.

SECTION 1.9

INSTALLATION OF LATERALS, METERS, AND FLOW
CONTROL DEVICES

1.9.1

Installation Types
A.

Drop In.
Installation that requires only a meter and
customer shutoff; lateral, connection to main, shutoff, and
meter box have already been installed.

B.

Full. All components of the service from the water main will
be installed.

1.9.2

Pressure Regulation
A.

1.9.3

District will require the installation of a pressure regulator
(ahead of the water meter) when incoming system pressure
exceeds 150 psi to protect meter and service equipment.
Where required, District-owned pressure regulators will be
set at a maximum downstream pressure of 150 psi for all
meter sizes.
Installation Charge

A.

Upon completion of the application for service, the District will
classify the request for service into one of the following:
Drop-In Meter; or
Drop-in Meter plus PR; or
Drop-in Meter plus RP; or
Drop-in Meter plus PR & RP; or
Full Installation; or
Full Installation plus PR; or
Full Installation plus RP; or
Full Installation plus PR & RP.

B.

The charge for such classification will be in accordance with
"New Service Installation" listed in the District's Customer
Guide to Rates & Charges. The charge is collected on a
deposit basis. If actual cost is less than the deposit amount, a
refund check is issued for the difference. Otherwise, an
invoice will be sent for the amount incurred over deposit.
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UNMETERED WATER SERVICE
Definition of Unmetered Service

A.

This is water service furnished to a customer pursuant to an
application for such service without payment of capacity fees
required under Section 1.5 of this Code for permanent water
service.

B.

The District recognizes that a temporary connection for
pressurizing homes is necessary by developers during
construction (for example: drywall installation phase).
Therefore, the service category of unmetered construction
water is available (this service is available for a maximum of
six months only).

C.

The service is available for construction use only. The service
is not to be used for landscaping or any domestic/commercial
use. Unauthorized use is subject to the conditions, as established in California Penal Code Section 498, and immediate
discontinuance of water service.

D.

This service may be restricted per the requirements of the
District’s Water Shortage Contingency Plan.

E.

Temporary service by means of a "jumper" between District
lateral and customer line is strictly prohibited.

1.10.2

Procedure
A.

Prior to connection by the builder, the District will verify the
following:
(1)

In-tract water system has been successfully tested and
sterilized, in accordance with the District’s Water
System Facility Requirements and Design Guidelines.

(2)

Service laterals have been installed with an extra length
extending a minimum of two feet above ultimate grade.

(3)

A stake with minimum dimensions of four feet
will be installed to mark the location of the
lateral and provide for temporary mounting
extended service lateral, with double check
for the protection of the existing system.
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At such time as the developer has completed all utility
installations and established final grade to the satisfaction of
the District, the temporary connection will be removed, the
delivery of water discontinued completely, and the service will
be completed in accordance with the District standard
specifications.
Rates for Unmetered Service

A.

Payment for unmetered water service shall be in accordance
with rates and charges set forth in the Customer Guide to
Rates & Charges.

The Board of Directors authorizes the General Manager, or their designee,
to review and approve exceptions to policies within this section for cases that
demonstrate the need for special arrangements.
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Rancho California Water District
42135 Winchester Road
Temecula, CA 92590 (951) 296-6900

Message from the Board of Directors
Since the District’s formation in 1977, the Rancho California Water District (RCWD/District) has remained
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viability of the community.
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RCWD Water Shortage Contingency Plan
Section 1: Purpose and Principles of Plan
1.1

Water Code Sections 10632 and 10826

The Rancho California Water District (RCWD/District) has developed a Water Shortage
Contingency Plan (WSC Plan) in accordance with California Water Code Section 10632.
Section 10632 states that water agencies must develop an urban watershortage
contingency plan in the event of drought, water supply reductions, failure of a water
distribution system, other emergencies, or regulatory statutes, rules, regulations or policies
reducing water supplies by state and federal agencies with jurisdiction over the District. The
contingency plan must demonstrate the ability of an agency to meet demands under a
supply shortage of up to 50 percent. Emphasis is placed on protection of public health,
sanitation, fire protection, and the general public welfare.
The District has also developed the WSC Plan in accordance with Water Code Section
10826. Section 10826 requires “water shortage allocation policies” to be included an
Agricultural Water Management Plan (AWMP). The District’s AWMP, adopted in December
2012, includes reference to the District’s WSC Plan and associated agricultural water
shortage allocation policies.
As such, this WSC Plan adopts regulations and restrictions on outdoor water use
through Water Shortage Stage 4 and on indoor water use in Water Shortage Stage 5, including
domestic (residential), commercial/institutional/industrial, landscape, parks and golf courses,
and agriculture. Recycled water users may be exempt from some restrictions in this WSC
Plan, depending on the availability of recycled water.

1.2

MWD Water Surplus and Drought Management Plan

The District currently receives approximately 65 percent of its total water supply (treated
and untreated) from the Metropolitan Water District of Southern California (MWD). This
imported water is delivered through water connections of the Eastern Municipal Water
District (EMWD) and Western Municipal Water District of Riverside County (WMWD). Both
EMWD and WMWD are member agencies of MWD, and, therefore, the District is subject
to MWD’s plans and policies during a water shortage.
To deal with periods of water surplus and drought, MWD developed its Water Surplus
and Drought Management Plan (WSDM Plan). MWD strategically manages water in times
of surplus to ensure there is an adequate supply during a shortage. The WSDM Plan
defines surplus and shortage conditions as follows:
Surplus: Supplies are sufficient to allow MWD to meet full service demands, make
deliveries to all interruptible programs, and deliver water to regional and local facilities
for storage.1
Shortage: Supplies are sufficient to allow MWD to meet full service demands and
make partial or full deliveries to interruptible programs, sometimes using stored water
1

Since adopting its WSDM Plan, MWD has phased out the interruptible Interim Agricultural Water Program and
has discontinued its interruptible water replenishment rate class; however, the language of the WSDM Plan still
refers to “interruptible programs”.
1
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and voluntary water transfers.
Severe Shortage: Supplies are insufficient to meet full service demands and MWD is
required to make withdrawals from storage, call on its water transfers, and possibly call
for extraordinary drought conservation.
Extreme Shortage: Supplies are insufficient to meet full service demands and MWD
is required to allocate its available imported supplies to its member agencies.
The following actions represent MWD’s plan for dealing with supply shortages in the
general order they would be implemented:
1. Draw on stored water in Diamond Valley Lake
2. Draw on out-of-region groundwater storage
3. Reduce/suspend discounted long-term groundwater and surface storage
replenishment deliveries
4. Draw on contractual groundwater storage programs within the region
5. Draw on State Water Project terminus reservoir storage
6. Call for extraordinary drought conservation and public education
7. Call on water transfer options contracts and purchase transfers on the spot market
8. Allocate MWD’s firm imported supplies to its member agencies

1.3

MWD Water Supply Allocation Plan

In the event that MWD would implement all eight actions of its WSDM Plan listed above,
MWD would then begin to allocate its firm imported water supplies to its member agencies.
In February 2008, MWD approved its Water Supply Allocation Plan (WSAP). The WSAP
serves as the current policy for allocating water supplied to MWD’s member agencies in
times of declared water shortages with the goal of reducing the quantity of water used within
MWD’s service area to conserve supply. The WSAP includes specific formulas for calculating
MWD supply allocations to each member agency and also includes implementation elements
needed for administering water supply allocations. The WSAP allocates supplies based on
the needs of the water agencies throughout the service area.
In December 2014, MWD made adjustments to its WSAP to address the current
unprecedented drought conditions and water needs within the MWD service area. The
adjustments include: (1) update the Base Period of consumptive demands from Calendar
Years 2004-2006 to Fiscal Years Ending 2013 and 2014; (2) update the Conservation
Demand Hardening Credit to a method based on member agency per capita water use
(gallons per capita per day [GPCD]) reductions with considerations for the early enforcement
of mandatory conservation ordinances and requirements; (3) add a separate allocation for
drought-impacted groundwater basins; and (4) replace the current WSAP Penalty Rates with
an Allocation Surcharge based on marginal costs of water conservation programs.
The District will work with EMWD and WMWD to determine its allocation of available MWD
imported supply during shortages. Further, the District will effectively manage imported water
purchases and when Allocation Surcharges are imposed on the District for exceeding
allocations as a result of customers exceeding their water budgets during times when MWD
implements its WSAP. Such excessive water use is a violation of the water shortage stages of
this WSC Plan and is subject to MWD’s Allocation Surcharge allocated to customers based on a
pro-rata share. This action is further described in Section 4.2.

2
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1.4

Principles of District’s Water Shortage Contingency Plan

The overall principle of the District’s WSC Plan is to reliably meet water demands
during shortages caused by droughts, supply reductions, and emergency conditions.
The WSC Plan recognizes the following priorities for potable water:





Public safety, health and welfare
Economic sustainability
Quality of life for the District’s customers
Statutory and regulatory requirements

The potable water use regulated and/or prohibited under this WSC Plan is considered to be
non essential use. Continued use of such water during times of water shortage or other
emergency supply conditions are deemed to constitute a waste of water and will be
subject to appropriate A llocation Surcharges, monetary assessments and fines as
described in Section 4 of this WSC Plan.
In the event that the reduction in water sales as a result of implementation of the WSC
Plan negatively impacts the coverage of the District’s fixed costs obligations, the District
will utilize its drought reserves to offset revenue losses from the reduced sales (see
Section 5 of this WSC Plan).

1.5

Public Notice and Coordination with Other Water Agencies

The District will periodically provide the public with information about the WSC Plan,
including its implementation. Such information will include, but not be limited to, stages
of action, restrictions on water use, water budget reductions, water-saving tips, and
potential A llocation Surcharges, monetary assessments and fines for noncompliance of
prohibited activities for water conservation, water use efficiency, and failure to achieve water
budget reductions defined in the WSC Plan and the Water Conservation Policy.
Local media outlets the District may use include the following:
Media Source
City of Temecula Channel 3
The Press Enterprise
The Union Tribune
The Patch
Valley News

Media Type
Television
Newspaper & Online
Newspaper & Online
Online
Newspaper

In addition, the District will strive to coordinate implementation of its WSC Plan with
MWD, EMWD, and WMWD. This will be necessary to ensure efficient regional water
management during periods of water supply shortage.

3
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Section 2: Authorization and Application of WSC Plan
2.1

Authorization of WSC Plan

The water shortage contingency measures of this WSC Plan shall apply to all persons,
customers, and property using water provided by the District. The terms “persons” and
“customers” used in this WSC Plan include individuals, home and property owners,
corporations, businesses, agencies, associations, and all other legal entities.
A declaration of a water shortage condition as outlined below shall become effective
immediately, and shall be made by public announcement and published in a newspaper
of general circulation.
While Stage 1 Water Supply Watch measures remain in effect at all times, there are three
basic conditions which can trigger the declaration of further Water Shortage Stages of the
WSC Plan. At the time a water shortage condition is identified, the General Manager shall
recommend the appropriate Shortage Stage and corresponding water budget decrease based
on an analysis of current and available water supplies and anticipated demands. Except as
provided below, the Board shall consider and adopt a resolution declaring the appropriate
Shortage Stage and measures to be implemented thereto.
Condition No. 1: Long- and Short-Term Water Supply Deficiencies
The District’s General Manager shall request the Board of Directors (Board) to
authorize and implement provisions of the WSC Plan when the demand for District
water is anticipated to be in excess of District’s available water supply. The request
shall be made at a regular or special meeting of the Board where findings will dictate
the necessity, if any, to implement the measures of the WSC Plan. The Board will
have the authority to adopt a resolution to initiate or terminate the appropriate
shortage stage and any of the measures described in the WSC Plan.
Condition No. 2: Immediate Emergency Water Shortage Response
An immediate emergency water shortageis defined as an unexpected or catastrophic
event including, but not limited to, a regional power outage, earthquake or other
disaster, or major other event that prevents or interrupts adequate water to be
delivered to customers. By adopting this WSC Plan, the Board authorizes the
General Manager to declare the extent of the immediate water shortage
emergency and to indicate which measures of the WSC Plan are needed.
Condition No. 3: Emergency Declaration of State or Federal Agency
Upon the declaration of a water shortage emergency by resolution or other
appropriate authoritative process of a state or federal agency with jurisdiction over the
District, the District shall respond to the requirements set forth in the governing
statutes, rules, regulations, or documents.

5
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2.2

Criteria for Water Shortage Stages

The District will continue to monitor water demands and supplies on a regular basis and
shall determine when conditions warrant initiation or termination of each shortage stage
and water conservation measures to be implemented thereto of the WSC Plan as follows:
Stage 1 – Water Supply Watch Criteria: The term Water Watch acknowledges that
while near term regional supply and storage conditions may from time to time improve due
to wet weather, there are continued long term challenges that warrant continued wise and
efficient use of water. These include ongoing regulatory restrictions on pumping from the
Bay-Delta region for the State Water Project, which makes up a significant portion of
RCWD’s imported water supply. In addition, our mediterranean climate and average rainfall
of 14 inches in our service area make ongoing efficient water use imperative.
RCWD and other retail water agencies in California have been mandated by the State to
work with customers to achieve a 20 percent reduction in per capita water use by the year
2020. Under Stage 1 conditions, customers are requested to continue to use water
efficiently, maximize recycled water use, practice sensible voluntary water conservation and
take advantage of the District’s indoor and outdoor water conservation incentive programs to
eliminate water waste. It should also be noted that water waste is in violation of California
Law and District’s Water Conservation Policy at any Stage.
.
Stage 2 – Water Supply Alert Criteria: There is a probability that the District may not be
able to meet all of the water demands of its customers. This may correlate to MWD’s WSDM
Plan stage of “Shortage” and the MWD WSAP’sRegional Shortage Levels 1 through 2, may
mean local groundwater levels are lower than normal, or the District is mandated by a state
or federal regulatory agency with jurisdiction over the District to reduce water use. Imported
water supply shortages for the District are expected. Additional voluntary water use
reduction measures will be called upon during this stage. Some nonessential outdoor wateruse restrictions in the residential, commercial, and agricultural sectors may be implemented.
Stage 3 – Water Supply Warning Criteria: Water supply shortages (local or imported)
for the District are expected to continue and possibly worsen, or the District is mandated by
a state or federal regulatory agency with jurisdiction over the District to reduce water use.
This may correlate to MWD’s WSDM Plan stage of “Severe Shortage” and the MWD
WSAP’s Regional Shortage Levels 3 through 4. Some restrictions on certain non-essential
outdoor residential, commercial, agricultural, and landscape water use will be implemented.
The District will work to achieve an appropriate balance of water budget decreases to
Domestic and Landscape customers as water shortages increase. A llocation
Surcharges, monetary assessments and/or fines for non-compliance of such restrictions
will be imposed.
Stage 4 – Extreme Water Supply Warning Criteria: Water supply shortages (local or
imported) are expected to worsen, or the District is mandated by a state or federal regulatory
agency with jurisdiction over the District to reduce water use. This may correlate to MWD’s
WSDM Plan stage of “Extreme Shortage” and the MWD WSAP’s Regional Shortage Levels
5 through 6. If Stage 4 is the result of an extended drought and has been triggered by
Condition No. 1 of Section 2 of this WSC Plan, the District will explore increased incentives
for implementation of demand management measures that will have immediate and
substantial impacts on water demands. More severe restrictions on non-essential outdoor
water use will be implemented. The District will work to achieve an appropriate balance of
water budget decreases to all customer classes including Domestic, Landscape, CII, and
6
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Agricultural customers as water shortages increase. Significant Allocation Surcharges,
monetary assessments and/or fines for non-compliance of such restrictions will be
imposed.
Stage 5 – Water Supply Emergency Criteria: Water supply shortages (local or imported)
are expected to worsen, or the District is mandated by a state or federal regulatory agency
with jurisdiction over the District to reduce water use. This may correlate to MWD’s WSDM
Plan stage of “Extreme Shortage” and the MWD WSAP’s Regional Shortage Levels 7
through 10 or may be as a result of an emergency situation resulting in the inability of the
District’s water distribution system to deliver all of the District’s supply. Restrictions on all
non-essential outdoor and indoor water use will also be implemented. The District will work
to achieve an appropriate balance of water budget decreases to all customer classes as
water shortages increase. Allocation Surcharges, monetary assessments and/or fines for
non-compliance of such restrictions will be imposed.

7
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Section 3: Supply Shortage Contingency Measures
Section 3 presents the shortage contingency measures the District may impose during
each Shortage Stage
for
its
domestic (household/residential), landscape,
commercial/institutional/industrial (CII), agricultural and agricultural/domestic or other mixed
use (residential/commercial) customers. Recycled water customers that use recycled water for
outdoor irrigation are subject to the terms and conditions of their Recycled Water User
Agreement and the District’s On-Site Recycled Water Irrigation Systems Manual (Section 3.5).
Through timely communication, using various local media outlets, the District will provide
updates regarding supply conditions and WSC Plan Stages. The District is not responsible
for any customer issues that may arise from the implementation of the WSC Plan or
adjustment in timing of the WSC Plan’s Stages.
The following presents a summary of the Shortage Stages and the associated water budget
reductions that may be imposed. Further details of each Shortage Stage water
conservation/water use reduction measures are presented on the following pages.
Water Shortage Stages and Water Budget Reductions
% Water Budget Reduction
Water Shortage Stage
Stage 1: Water Supply Watch
Stage 2: Water Supply Alert
Stage 3: Water Supply Warning – Mandatory
Water Waste Reduction
3a – No budget reduction
3b – Tier 3 budget reductions
3c – Tier 3 budget reductions
Stage 4: Extreme Water Supply Warning –
Mandatory Outdoor Water Reduction
4a – Tier 2 and Tier 1 budget reductions
4b – Tier 2 and Tier 1 budget reductions
4c – Tier 2 and Tier 1 budget reductions
Stage 5: Water Supply Emergency – Mandatory
Outdoor and Indoor Water Reduction
5a – Tier 1 budget reductions
5b – Tier 1 budget reductions
5c – Tier 1 budget reductions
1

Single Family and Multi-Family residential
Commercial, industrial and Institutional
3
Agricultural
2

9

Domestic1

Customer Type
CII2

AG3

None
None

None
None

None
None

None

None
None
None

None
None
None

Tier 3 - 50%
Tier 3 - 100%
Tier 2 - 10-49%
Tier 2 - 50-99%
Tier 2 - 100%

Tier 1 - 10%
Tier 1 - 20%
Tier 1 - 45%

Tier 1 - 10%
Tier 1 - 20%
Tier 1 - 45%

Tier 1 - 10%
Tier 1 - 30%
Tier 1 - 50%

Tier 1 - 55%
Tier 1 - 60%
Tier 1 - 70%

Tier 1 - 55%
Tier 1 - 60%
Tier 1 - 70%

RCWD Water Shortage Contingency Plan

3.1

Stage 1: Water Supply Watch

Under Stage 1 conditions, customers are requested to continue to use water efficiently,
maximize recycled water use, practice sensible voluntary water conservation and take
advantage of the District’s indoor and outdoor water conservation incentive programs to
eliminate water waste. Water waste violates California Law and the District’s Water
Conservation Policy at this and any other Shortage Stage.
In order to comply with requirements of state legislation and Water Conservation Best
Management Practices, it shall be a violation of the District’s Water Conservation Policy at any
time to make, cause, or permit the use of water for residential, commercial, industrial,
agricultural, institutional/governmental, or any other purpose in a manner constituting water
waste.
All Customer Classes
Customers shall abide by the following water conservation requirements at all times in all
water Shortage Stages:
1. Refrain from hosing down driveways and other hard surfaces, except for health or
sanitary reasons.
2. Repair faucets, toilets, pipes and other potential sources of water leaks.
3. Irrigate landscape only between 6 p.m. and 9 a.m. Customers with weather- based
irrigation controllers are exempt from this requirement. This provision does not apply
when:
a. Manually watering during the establishment period of a new landscape;
b. Supervised spot watering is done to address landscape issues;
c. Temperatures are predicted to fall below freezing;
d. Testing/repairing an irrigation system;
e. Using drip and point-to-point irrigation systems; and
f. A longer watering window is needed due to system constraints.
4. Adjust and operate all landscape irrigation systems in a manner that will maximize
irrigation efficiency and avoid over watering or watering of hardscape and resulting
runoff.
5. Prevent excessively irrigating any lawn or landscape area that would cause the sheeting
of water to flow; eliminate water runoff from lawns or landscape areas into any gutters,
streets, or alleys.
6. Do not use decorative fountains unless they are equipped with a re-circulating system.
7. When Installing plumbing fixtures, use low-flow devices, except for those that require
high-flow fixtures for health and/or sanitary reasons. Where possible, install pool and spa
covers to minimize water loss due to evaporation during non-operating days.
8. Do not allow water to run while washing vehicles, including autos, trucks, trailers, motor
homes, boats or others. Use a hose with an automatic shutoff valve to avoid runoff into
gutters, streets or alleys. Use a hose equipped with an automatic shutoff valve or
other device that causes it to cease dispensing water immediately when not in use.
9. When installing new landscaping, refer to the Water Use Classification of Landscape
Species (WUCOLS). Plant low-water California Friendly® Landscapes. Non-functional
turf areas are not recommended. Turf lined channels are only permitted when justified by
environmental regulations.
10. Refrain from watering during rain, or high winds by turning off irrigation timers.
10
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All existing and future District customers in violation of these water conservation requirements,
consistent with Section 2 General Provisions of the District’s Water Conservation Policy, or with
excessive runoff that would cause water to flow from property into any gutters, streets, or alleys
are subject to fines. Fines are detailed in Section 4 and in the Water Conservation Policy in
Appendix A.
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3.2

Stage 2: Water Supply Alert
 Stage 1 water conservation requirements remain in effect for all customer classes
 Additional voluntary water use reduction measures for all customer classes
 No Allocation Surcharges or mandatory restrictions are imposed

All Customer Classes
Additional voluntary water use reduction measures are requested of all customer
classes as follows:
Outdoor Voluntary Water Use Reduction Measures
1. Eliminate
sprinkler
overspray
from
driveways
and
sidewalks.
Divide
irrigation runtimes into multiple cycles to eliminate runoff water that leaves the
landscaped area.
2. Install a self-adjusting “Smart” irrigation controller. Ensure the controller
has a manual mode that will allow compliance with higher stages of this
WSC Plan.
3. Tune-up your irrigation system by checking for and repairing leaks and
damaged sprinklers.
4. Use a broom instead of a hose to clean driveways, sidewalks and other hardscape
surfaces, except for California Department of Health Services prescribed health or
sanitary reasons.
5. Install pool and spa covers to minimize evaporative water loss.
6. CII and Landscape customers, including but not limited to, parks, school grounds,
highway medians, commercial landscaping, and golf courses are restricted to irrigation
applications between 6 p.m. and 9 a.m. These irrigators are advised to adjust automatic
irrigation timers according to changing weather patterns and landscape requirements.
a. Customers irrigating with recycled water will be exempt from watering restrictions
imposed, provided signage on the site conforms to recycled water use requirements
and is clearly visible.
b. Customers that can demonstrate the use of an active “Smart” irrigation controller that
is currently on the Irrigation Association’s Smart Water Application Technology
approved irrigation controller list will be exempt from the watering restrictions
imposed in Stages 2 through 4.
Indoor Voluntary Water Use Reduction Measures
7. Wash only full loads of laundry and/or dishes.
8. Shorten showers and turn off faucets while brushing teeth or shaving.
The District recognizes the importance of agriculture to the local economy and strives to help
sustain the economic viability of the agricultural industry within its service area through
implementation of a variety of water use efficiency measures. The District recognizes
agricultural properties as commercial enterprises; therefore, this WSC Plan regards agricultural
water users similarly to commercial water users. For farms/agricultural users with homes on the
property, the WSC Plan regards these agricultural accounts as commercial water users with
some residential/domestic use.

12
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Agricultural Customers
The following voluntary water use reduction measures are requested of all agricultural
customers:
9. When possible, irrigate crops during the cooler nighttime hours to minimize
evaporative water loss.
10. Tune-up agricultural irrigation systems by checking for and repairing leaks and
damaged sprinklers/drippers.
11. Eliminate sprinkler overspray from driveways, access roads, etc.
12. Install a soil moisture monitoring device such as a tensiometer or a capacitance probe.
Use these devices to decide how often to irrigate.
13. Use weather data and/or an irrigation scheduling calculator to determine irrigation
runtimes. This information can be found on various websites.
To assist customers in complying with the voluntary water use reduction measures, enhanced
outreach and customer support and communication programs will be implemented.
No A llocation Surcharges or monetary assessments (see Section 4) or mandatory
restrictions will be imposed during Stage 2. All existing and future District customers in
violation of the Stage 1 water conservation requirements in effect at all times, consistent with
Section 2 General Provisions of the District’s Water Conservation Policy, or with excessive
runoff that would cause water to flow from property into any gutters, streets, or alleys are
subject to fines. Fines are detailed in Section 4 and in the Water Conservation Policy in
Appendix A.
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3.3

Stage 3: Water Supply Warning – Mandatory Water Waste Reduction
 Stage 1 water conservation requirements remain in effect for all customer classes.
 Rolling water budgets are suspended
 Decreases in Tier 3 inefficient use water budgets are imposed for Domestic and
Dedicated Landscape customers
 Stage 2 indoor voluntary water use reduction measures remain in effect
 Mandatory outdoor water use reduction measures for all customer classes
 Variances for specific activities are suspended
 Fines for non-compliance are imposed

The General Manager shall recommend the appropriate Shortage Stage and corresponding
water budget decrease based on an analysis of current available water supplies and anticipated
demands. The Board shall consider and may adopt appropriate water budget reductions.
Stage 3a: Rolling water budgets 2 are suspended; No variances or adjustments will be approved
for filling swimming pools, establishing or expanding landscape area, leaks not
repaired within 48 hours, and existing outdoor water budgets.
Stage 3b: Domestic and Landscape Tier 3 water budgets are decreased by 50%.
Stage 3c: Domestic and Landscape Tier 3 water budgets are decreased by 100%.
All Customer Classes
Stage 3 mandatory outdoor water use reduction measures for all customer classes
are as follows:
Outdoor Mandatory Water Use Reduction Measures
1. Irrigate lawns and landscape only between 6:00 p.m. and 9:00 a.m. Customers
with weather-based irrigation controllers are exempt from this restriction.
2. No application of potable water to outdoor landscapes (turf and ornamental
landscapes) during a rainfall event and up to 48 hours after measurable rainfall.
Measureable rainfall for the region is defined as greater than or equal to 0.5 inches.
3. Do not allow irrigation water to leave the landscaped area.
4. If new landscaping is installed, landscaping meeting the specifications of
California Friendly® landscaping, as defined by the Metropolitan Water District
of Southern California Be Water Wise Program 3, is recommended and must comply
with the local Water Efficient Landscape Design Standards Ordinance.
5. Use a broom instead of a hose to clean driveways, sidewalks and other hardscape
surfaces, except for California Department of Health Services prescribed health or
sanitary reasons.
6. Eliminate sprinkler overspray from driveways and sidewalks. Divide irrigation
runtimes into multiple cycles to eliminate runoff water that leaves the landscaped
area.
2

A Rolling Water Budget allows customers who pay for water in higher, inefficient tiers in one month to receive a
credit on their water bill in a future month when they are more efficient than their water budget based on a monthly
year-to-date comparison of water budget to actual use. Water budgets reset and start over on July 1 of each year.
3
California Friendly® means native and water efficient landscape or gardens; accomplishes water efficiency
without sacrificing beauty. See the California Friendly® Garden Guide at Bewaterwise.com
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7. Tune-up irrigation system by checking for and repairing leaks and damaged
sprinklers.
8. Do not allow hoses to run while washing motor vehicles (including autos, trucks,
trailers, motor homes, boats or others). Use a hose equipped with an automatic
shutoff valve or other device that causes it to cease dispensing water immediately
when not in use.
It is recommended that all customers install self-adjusting “Smart” irrigation controllers and
ensure the controller has a manual mode to allow compliance with higher Shortage
Stages.
Commercial, Institutional, and Industrial Customers
Stage 3 mandatory water use reduction measures for all CII customers are as follows:
9. CII and Landscape customers are advised to adjust automatic irrigation timers according
to changing weather patterns and landscape requirements.
a. Customers irrigating with recycled water will be exempt from watering restrictions
imposed, provided signage on the site conforms to recycled water use requirements
and is clearly visible.
b. Customers that can demonstrate the use of an active “Smart” irrigation controller that
is currently on the Irrigation Association’s Smart Water Application Technology
approved irrigation controller list will be exempt from the watering restrictions
imposed in Stages 2 through 4.
c. Exceptions may be granted as necessary to provide for the health and welfare of the
community, pursuant to state and federal regulations, e.g., dust control.
10. Commercial car wash operators will work to ensure most of the water used is captured
and reaches the municipal wastewater system so that it can be recycled for reuse in
community landscapes. Car wash operators shall work with the District to distribute
discount coupons or other incentives to discourage the washing of vehicles in private
driveways.
11. No CII entity shall allow the use of its premises for charity or fundraising car washes.
12. Drinking water shall not be served other than upon request in eating or drinking
establishments, including but not limited to restaurants, hotels, cafes, cafeterias, bars, or
other public places where food and drink are served and/or purchased.
13. Operators of hotels and motels shall provide guests with the option of choosing not to
have towels and linens laundered daily. The hotel or motel shall prominently display
notice of this option in each bathroom using clear and easily understood language.
Agricultural Customers
Stage 3 mandatory water use reduction measures for all agricultural customers are
as follows:
14. When possible, irrigate crops during the cooler nighttime hours to minimize
evaporative water loss.
15. Tune-up agricultural irrigation systems by checking for and repairing leaks and
damaged sprinklers/drippers.
16. If a new crop, in addition to that already planted, is installed, it must be done in
accordance with industry-accepted irrigation best management practices (i.e., the
system must contain pressure compensation and regulation devices) to guarantee
excellent distribution uniformity.
17. Do not allow irrigation water to leave the planted crop area.
15
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The following voluntary water use reduction measures remain in effect for all
agricultural customers for irrigation efficiency:
1. Install a soil moisture monitoring device such as a tensiometer or a capacitance probe.
Use these devices to decide how often to irrigate.
2. Use weather data and/or an irrigation scheduling calculator to determine irrigation
runtimes. This information can be found on various websites.
Fines for non-compliance will be imposed for flagrant or repeat violations, in additiona l to
A llocation Surcharges or other monetary assessments for excessive use (see Section 4). All
existing and future District customers in violation of the Stage 1 water conservation
requirements in effect at all times, consistent with Section 2 General Provisions of the District’s
Water Conservation Policy, or with excessive runoff that would cause water to flow from
property into any gutters, streets, or alleys, are subject to fines. Fines are detailed in Section 4
and in the Water Conservation Policy in Appendix A.
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3.4

Stage 4: Extreme Water Supply Warning – Mandatory Outdoor Water
Reduction










Stage 1 water conservation requirements remain in effect for all customer classes
Stage 2 and 3 mandatory water use reduction measures remain in effect for all customer
classes
Stage 2 Indoor voluntary water use reduction measures remain in effect
Stage 3 Agricultural voluntary water use reduction measures remain in effect
Rolling budgets remain suspended
Decreases in Tier 2 efficient use water budgets for Domestic and Dedicated Landscape
customers and in Tier 1 efficient use water budgets for Agriculture and CII customers are
imposed
Variances for health and safety only
No new water meters allowed, except for health and safety, unless water demand is
offset to a net zero increase
Fines for non-compliance are imposed, in addition to Allocation Surcharges or other
monetary assessments for excessive use

The General Manager shall recommend the appropriate Shortage Stage and corresponding
water budget decrease based on analysis of current available water supplies and anticipated
demands. Where a range of water budget reduction is shown, the General Manager shall
recommend the appropriate water budget reduction in that Stage. The Board shall consider and
may adopt appropriate water budget reductions.
Domestic and Landscape
Stage 4a: Tier 2 water budgets are decreased by 10% to 49%
Stage 4b: Tier 2 water budgets are decreased by 50% to 99%
Stage 4c: Tier 2 water budgets are decreased by 100%
Agricultural and CII
Stage 4a: Tier 1 water budgets are decreased by 10%
Stage 4b: Tier 1 water budgets are decreased by 20%
Stage 4c: Tier 1 water budgets are decreased by 45%.

All Customer Classes
Stage 4 additional mandatory water use reduction measures for all customer classes
are as follows:
1. Washing of personal vehicles at home (including autos, trucks, trailers, motor
homes, boats or others) is prohibited.
2. No water for decorative fountains may be used, even if it has a recirculating system.
3. The District recommends the installation of pool and spa covers to minimize evaporative
water loss.
4. Upon the declaration of a water shortage emergency, no new water meters allowed,
except for health and safety, unless water demand is offset to a net zero increase.
Achieving net zero water increase is when potable water use of proposed development
is no greater than current demand within the District’s service area prior to installation
17
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of the new meters. The District will separately develop a “Net Zero Water Increase
Program.” The objective of the Program shall be to provide a means to continue
sustainable growth during continuing water shortage conditions.
It is recommended that all customers install self-adjusting “Smart” irrigation controllers and
ensure the controller has a manual mode to allow compliance with higher Shortage Stages.
Commercial, Institutional, and Industrial and Agricultural Customers
Stage 4 additional mandatory water use reduction measures for all CII and
Agricultural customers are as follows:
5. Recycled water customers must comply with requirements listed in Section 3.6.
6. No new hydrant-construction or temporary construction meter permits will be issued by
the District.
Fines for non-compliance will be imposed for flagrant or repeat violations, in addition to
allocation surcharges or other monetary assessments for excessive use (see Section 4). All
existing and future District customers in violation of the water conservation requirements in
effect at all times, consistent with Section 2 General Provisions of the District’s Water
Conservation Policy, or with excessive runoff that would cause water to flow from property into
any gutters, streets, or alleys are subject to fines. Fines are detailed in Section 4 and in the
Water Conservation Policy in Appendix A.
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3.5

Stage 5: Water Supply Emergency – Mandatory Outdoor and Indoor Water
Reduction

 Stage 1 water conservation requirements remain in effect for all customer classes.
 Stages 2, 3 and 4 mandatory water use reduction measures remain in effect for all
customer classes
 Stage 3 Agricultural voluntary water use reduction measures remain in effect
 Additional mandatory water use reduction measures for all customer classes
 Rolling budgets are suspended
 Decreases in Tier 1 efficient use water budgets for Domestic and Dedicated
Landscape customers and further reductions in Tier 1 efficient use water budgets for
Agriculture and CII customers are imposed
 Variances for health and safety only
 The District recommends the installation of pool and spa covers to minimize evaporative
water loss.
 No new water meters allowed, except for health and safety
 Fines for non-compliance are imposed
The General Manager shall recommend the appropriate Shortage Stage and corresponding
water budget decrease based on analysis of current available water supplies and anticipated
demands. The Board shall consider and may adopt appropriate water budget reductions.
Domestic and Landscape
Stage 5a: Tier 1 water budgets are decreased by 10%
Stage 5b: Tier 1 water budgets are decreased by 30%
Stage 5c: Tier 1 water budgets are decreased by 50%
Agricultural and CII
Stage 5a: Tier 1 water budgets are decreased by 55%
Stage 5b: Tier 1 water budgets are decreased by 60%
Stage 5c: Tier 1 water budgets are decreased by 70%
All Customer Classes
Stage 5 additional mandatory measures for all customers are as follows:
Outdoor Mandatory Water Use Reduction Measures
1. No irrigation of lawns, landscapes and/or ornamental gardens. Vegetable gardens
under 5,000 square feet in area grown for personal consumption are exempt.
2. Recycled water customers must comply with Section 3.5.
3. Water for refilling recreational swimming pools and spas is prohibited.
4. No replacement water may be provided for ponds or lakes. Aeration equipment
should be managed in such a way as to eliminate evaporative loss of water.
5. Turn off all decorative fountains, even if it has a recycling (recirculating) system, and
consider using any remaining water to irrigate landscape. Make sure to empty
completely so standing water does not attract insects.
6. Limit use of misting devices.
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Indoor Mandatory Water Use Reduction Measures
7. Wash only full loads of laundry and/or dishes.
8. Fix leaky faucets, toilets, showerheads, pipes and other water plumbing immediately.
9. Shorten showers and turn off faucets while brushing teeth or shaving.
Commercial, Institutional, and Industrial Customers
Stage 5 additional mandatory water use reduction measures for all CII customers are
as follows:
10. No water for commercial car washes.
11. All hydrant construction and temporary construction meter permits
rescinded by the District.
12. No planting of new landscaping (seed, sod, or other plant materials).

will

be

Agricultural Customers
Stage 5 additional mandatory water use reduction measures for all Agricultural
customers are as follows:
13. All hydrant construction and temporary construction meter permits will be rescinded
by the District.
14. No planting of crop acreage in addition to existing acreage.
Fines for non-compliance will be imposed for flagrant or repeat violations, in addition to
allocation surcharges or other monetary assessments for excessive use (see Section 4). All
existing and future District customers in violation of the water conservation requirements in
effect at all times, consistent with Section 2 General Provisions of the District’s Water
Conservation Policy, or with excessive runoff that would cause water to flow from property into
any gutters, streets, or alleys are subject to fines. Fines are detailed in Section 4 and in the
Water Conservation Policy in Appendix A.
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3.6

Recycled Water Customers

District water customers that use recycled water for outdoor irrigation are subject to the terms
and conditions of their Recycled Water User Agreement with the District, which includes specific
provisions for:




Watering windows (time of day)
Runoff control
Quantity of use, including applicable conservation or other restrictions

Applicable regulations, guidelines, and requirements have been established by the District to
protect public health and safety and to ensure compliance with all State and Federal rules and
regulations pertaining to the on-site use of recycled water. Non-compliance with any applicable
regulations and requirements may result in termination of water service and/or or fines.
Recycled water customers may also reference the District’s On-Site Recycled Water Irrigation
Systems Manual (2009), available at www.ranchowater.com under Engineering Documents.
The Manual includes a list of “Do’s and Don’ts”, which include the following:
The following mandatory measures will be imposed at all times, in addition to terms and
conditions of each Recycled Water User Agreement:
DO’s
1) Install and maintain signs at all points of entry (pedestrian and vehicular); signs must
conform to the Recycled Water User Agreement requirements and be clearly visible;
2) Install and maintain labels and tags on recycled and potable water systems;
3) Operate irrigation system:
a. Between 9 p.m. and 6 a.m. if automatically controlled (unless other restrictions
apply),
b. At other times if manually controlled and supervised (by a dedicated site supervisor)
to make sure that recycled water doesn’t come in contact with the public,
c. At any time if use site is restricted to the general public;
4) Use quick couplers instead of hose bibs;
5) Immediately contact the District if any of the followed has occurred:
a. A recycled water line break, spill or off-site discharge of recycled water,
b. A violation of water recycling requirements,
c. A cross-connection between the recycled and potable water systems; and
6) Educate/train site workers on safe use and restrictions of recycled water.
DON’Ts
1) Don’t drink recycled water;
2) Don’t use recycled water to wash hands or any other part of the body;
3) Don’t remove recycled water identification signs, tags or labels;
4) Don’t cross-connect two dissimilar water systems (recycled to potable);
5) Don’t allow recycled water to contact drinking fountains or eating areas;
6) Don’t allow recycled water to pond or puddle;
7) Don’t allow recycled to runoff the use site property by either overspray or over watering;
8) Don’t use recycled water on an unapproved site;
9) Don’t put hose bibs on recycled water systems;
10) Don’t use the same equipment on both recycled water and domestic water systems (for
example, quick couplers, tools, etc.); and
11) Don’t modify any water system without prior approval of the District.
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Section 4: Enforcement and Variances
Measures called for in the stages of the District’s WSC Plan will be primarily enforced
through fines, Allocation Surcharges, and monetary assessments. In extreme cases,
certain types of outdoor water service may be discontinued until the emergency
situation is over.

4.1

Fines

The District’s Water Conservation Policy (Policy) (Appendix A) declares that because of the
prevailing conditions in the State, it is necessary and appropriate for the District to adopt,
implement and enforce a water conservation program to ensure sufficient water for human
consumption, sanitation, and fire protection. The District further finds that waste or
unreasonable use or unreasonable method of use of water shall be prevented and that
water conservation practices shall be encouraged at all times.
Water Waste Provisions
The Policy establishes general provisions of conservation and water use efficiency that are in
effect at all times. These general provisions are consistent with the WSC Plan and
include the following:
1. Refrain from hosing down driveways and other hard surfaces, except for health and
sanitary reasons.
2. Repair faucets, toilets, pipes and other potential sources of water leaks.
3. Irrigate landscape only between 6 p.m. and 9 a.m.
4. Adjust and operate all landscape irrigation systems in a manner that will maximize
irrigation efficiency and avoid over watering or watering of hardscape and resulting
runoff.
5. Prevent excessively irrigating any lawn or landscape area that would cause the
sheeting of water to flow; eliminate water runoff from lawns or landscape areas into
any gutters, streets, or alleys.
6. Do not use decorative fountains unless they are equipped with a recirculating
system.
7. When installing plumbing fixtures, use low-flow devices, except for those that require
high-flow fixtures for health and/or sanitary reasons.
8. Where possible, install pool and spa covers to minimize water loss due to
evaporation during non-operating days.
9. Do not allow water to run while washing vehicles. Use a hose with an automatic
shutoff valve to avoid runoff into gutters, streets or alleys.

It is important to note that conservation measures in addition to these general provisions are
required to be taken by customers as part of higher WSC Plan Stages.
Enforcement
Water users who violate of any of the general provisions or additional measures required as
part of the applicable WSC Plan Stage are subject to the enforcement of this Water
Conservation Policy.
Violations which are related to the malfunction of water conveying hardware or devices are
subject to the following enforcement:
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a. For a first violation, the District shall issue a written notice of fact of such violation to
the customer. The customer shall then be allowed a period of 10 days following
issuance of the written notice to correct the violation described therein before a
second violation will be issued.
b. For a second violation, the District shall issue a written notice of fact of such
violation to the customer. The customer shall then be allowed a period of 10 days
following issuance of the written notice to correct the violation described therein
before a third violation will be issued.
c. For a third violation, the District shall issue a written notice of fact of such violation to
the customer when a second violation has not been corrected within a period of 10
days following issuance of the second violation notice. A fine in the amount of
$50.00 shall be added to the customer’s water bill upon issuance of a third
violation. The customer shall be allowed a period of 5 days following issuance of
the written notice to correct the third violation before a fourth violation will be
issued.
d. For a fourth violation the District shall issue a written notice of fact of such violation
to the customer when a third violation has not been corrected within a period of 5
days following issuance of the third violation notice. A fine in the amount of
$100.00 shall be added to the customer’s water bill upon issuance of a fourth
violation. The customer shall be allowed 5 days following issuance of the written
notice to correct the fourth violation before a fifth violation will be issued.
e. For a fifth violation the District shall issue a written notice of fact of such violation to
the customer when a fourth violation has not been corrected within a period of 5
days following issuance of the fourth violation notice. A fine in the amount of
$200.00 shall be added to the customer’s water bill upon issuance of a fourth
violation. The customer shall be allowed 5 days following issuance of the written
notice to correct the fifth violation before a sixth violation will be issued.
f.

For a sixth violation, the District shall issue a written notice of fact of such violation
to the customer when the fifth violation has not been corrected within a period of 5
days following issuance of the fifth violation notice. A fine of $500.00 per day shall
be added to the customer’s water bill following the issuance of the sixth violation
notice until the violation is corrected.

Violations that are not related to the malfunction of water conveying hardware or devices, but
are related to actions taken by a water user including, but not limited to, hosing down
driveways, are subject to the same enforcement procedures outlined above with the exception
that the expected timeframe for correction of the violation is immediate.
Customers shall pay all water bills and fines in accordance with the due dates stated on their
bills. An Appeals Process is offered to customers that disagree with the fines assessed. If
the appeal is upheld in favor of the customer, appropriate monies will be refunded. Details of
the Appeals Process are included in the Policy (Appendix A).

4.2

Allocation Surcharges and Monetary Assessments

Allocation Surcharges may be imposed if customers exceed their water budgets during times of
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water shortage (local or import) or when MWD implements its Water Supply Allocation Plan4.
Such excessive water use is a violation of the water shortage stages of this WSC Plan and is
subject to an Allocation Surcharge. Any Allocation Surcharge will represent MWD Allocation
Surcharge imposed on the District for exceeding its allocations. The total MWD Allocation
Surcharge would be allocated to customers who exceed their efficient water budget.
a) Domestic (Single Family), Multi-Family, and Landscape
For Water Shortage Stages 3, 4 and 5 of the WSC Plan, domestic, multi-family and
landscape customers may have their water budgets reduced to coincide with available
local and imported supply. For example, if MWD implements a reduction of any level,
RCWD will determine the appropriate water budget reduction to be imposed, if any,
based on the Water Shortage Stage declared. Based on the rate structure for domestic,
multi-family, and landscape customers, they may therefore be charged Tier 2 or Tier 3
rates sooner than before. If these customers exceed their water budgets and begin
paying Tier 2 or Tier 3 rates, they may also have to pay Allocation Surcharges. Any
Allocation Surcharge will represent the MWD Allocation Surcharge imposed on the
4

MWD developed its Water Supply Allocation Plan (WSAP) in 2008 in consideration of guidelines established in
its Water Surplus and Drought Management (WSDM) Plan (1999), with the objective of creating an equitable
needs-based allocation in times of declared water shortages. MWD updated its WSAP in December 2014 to revise
its base period of consumptive demand, account for conservation demand hardening and drought-impacted
groundwater basins, and replace the Penalty Rates with Allocation Surcharges. The WSAP seeks to balance the
impacts of a shortage at the retail level while maintaining equity on the wholesale level for shortages of MWD
supplies.
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District (the total MWD Allocation Surcharge would be allocated to customers based on
a pro-rata share). All Allocation Surcharges collected will be used for additional
administration of the WSC Plan, to pay MWD for Allocation Surcharges assessed to the
District, to implement additional demand management measures during an extended
water shortage, as well as to replenish the Drought Cash Reserve for the District (see
Section 5).
b) Commercial, Institutional, Industrial (CII) and Agricultural Customers
For Water Shortage Stages 4 and 5 of the WSC Plan, commercial, institutional, industrial
and agricultural customers may have their water budgets reduced to coincide with
available local and imported supply. For example if MWD implements a reduction of any
level, RCWD will determine the appropriate water budget reduction to be imposed, if
any, based on the Water Shortage Stage declared. Based on the rate structure for CII
and agricultural customers, they may therefore be charged Tier 2 rates sooner than
before. If these customers exceed their water budgets and begin paying Tier 2 rates,
they may also have to pay Allocation Surcharges. Any Allocation Surcharge will
represent MWD Allocation Surcharges imposed on the District (the total MWD Allocation
Surcharge would be allocated to customers based on a pro-rata share). All Allocation
Surcharges collected will be used for additional administration of the WSC Plan, to pay
MWD for Allocation Surcharges assessed to the District, to implement additional
demand management measures during an extended water shortage as well as to
replenish the Drought Cash Reserve for the District (see Section 5).
In addition to Allocation Surcharges, monetary assessments may be imposed if customers
exceed their water budgets during times of water shortage (local or imported).

4.3

Variances

The District may, in writing, grant a temporary variance from any fines, Allocation
Surcharges and monetary assessments, or restrictions imposed by the WSC Plan if it is
determined that failure to grant such variance would cause an emergency condition adversely
affecting the health, sanitation, or fire protection for the public or the person requesting such
variance, and under the following conditions, which are consistent with Section 5 of the District’s
Water Conservation Policy (see Appendix A):.
1. Compliance with the WSC Plan cannot be technically accomplished during the duration
of a water supply shortage or other condition for which the WSC Plan Shortage Stage is
in effect.
2. Alternative methods or technology used as part of a District-sanctioned trial or test study
can be implemented which will achieve the same level of reduction in water use.
3. Doctor-approved health circumstances, illness or injury will be considered on a case-bycase basis.
4. No variances will be issued, beginning in Shortage Stage 3a of the WSC Plan, for filling
swimming pools, establishing or expanding a landscape area, leaks not repaired within
48 hours, and existing outdoor water budgets.
5. Variances will be considered for health and safety issues only in Shortage Stages 4 and
5.
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A written variance shall be accepted by the District, and may be denied at the sole discretion of
the District.
All variances must be requested in writing anytime after WSC
implementation. The following information must be provided:
1.
2.
3.
4.
5.
6.
7.

Plan’s

staged

Name, contact phone number, service address and customer account number of
petitioner;
Purpose of water use (e.g., domestic, commercial, agriculture);
Specific provision(s) of the WSC Plan from which the petitioner is requesting
relief;
Detailed statement as to how the provision of the WSC Plan adversely affects
the petitioner or what damage or harm will occur;
Description of the relief requested;
Period of time for which the variance is sought; and
Any alternative water use restrictions (e.g., indoor use) that the petitioner is
taking or proposes to take to meet the intent of the WSC Plan.

27

RCWD Water Shortage Contingency Plan

Section 5: Revenue and Rate Impacts
Currently, the District has a Cash Reserve Policy to deal with risk. One element of that reserve
policy is a Drought Reserve. The Drought Reserve takes into account changes in the District’s
water supply operational costs and the reduced revenues from lower water sales. This reserve
will be used to minimize any potential rate impacts caused by the implementation of the
District’s WSC Plan.
Any Allocation Surcharges, monetary assessments and fines collected through non-compliance
of the WSC Plan will be partially used to replenish this Drought Reserve, implement additional
demand management measures during an extended water shortage, contribute to increased
administration costs, and pay for any MWD Allocation Surcharges assessed to the District.
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Section 6: District’s Emergency Actions
The Water Code Section 10632 requires actions to be undertaken by the urban water
supplier to prepare for, and implement during, a catastrophic interruption of water supplies
including, but not limited to, a regional power outage, an earthquake, or other disaster.
The District operates in an area where the probability of an earthquake is high. Depending on
the severity, an earthquake may damage the water system. The District’s Emergency
Response Plan provides a framework for an organized response to an earthquake
emergency. The primary objectives of the WSC Plan are to maintain the functionality of the
water distribution system, assess the system and if necessary make rapid repair to any
damage, and prevent any further damage. The District’s response to an earthquake will
be directed by the General Manager.
The following are the District Response Phases in the event of an Earthquake:
Phase I –
Phase II –
Phase III –
Phase IV –
Phase V –

Inspection: A rapid inspection to determine injuries and any damage
which might affect the distribution system.
Report Back: Emergency communications flow: additional inspection
procedures.
Repair: Coordination of maintenance forces.
Management Procedures: Key Management responsibilities for the
emergency.
Operating/Maintenance/Engineering: Outlines procedures for division
staff.

Prior to Phase I inspections, system operators and inspectors report to the Emergency
Operations Center to receive assigned inspection routes. The Emergency Operations Center
creates a communications hub for the District to efficiently manage their available resources.
For example, personnel inspecting Vail Dam, wastewater treatment facilities, and wells receive
their assignments from and report their findings to the Emergency Operations Center. The
Emergency Response Plan contains 10 areas that are inspected with driving directions for
specific inspection routes. If inspections reveal damage to any of the areas, the necessary
repairs are made. Communications are ongoing at all phases of the response to an earthquake.
The District has primary and secondary radio systems to insure communications will be
available during an emergency. The Emergency Response Plan also includes an analysis of the
potential of an electrical power outage. The District depends on electricity to boost water to
higher elevations via pumping stations, although some wells use natural gas as their energy
source. In an emergency situation involving a power outage, the District will utilize emergency
generators to provide customers with a reliable source of water.
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Section 7: Definitions for WSC Plan
1. Acre-foot: a uniform volume of water that will cover one acre (43,560 square feet) to
a depth of 1 foot (approximately 325,851 gallons).
2. Aesthetic water use: water use for ornamental or decorative purposes including,
but not limited to, fountains, reflecting pools and water gardens.
3. Agricultural water use: water used for the irrigation and maintenance of both
permanent and non-permanent agricultural crops including, but not limited to,
avocado, citrus, wine grapes, corn and other products for human consumption or the
generation of feed for livestock.
4. AG/DOM: agricultural properties that also function as a place of residence (i.e.,
contain a home and decorative landscaping).
5. Allocation Surcharges: a Metropolitan Water District of Southern California (MWD)
surcharge to disincentivize its member agencies from exceeing their supply allocations
under the MWD Water Supply Allocation Plan. The Allocation Surchage is charged over
and above the water rates for the use of the water.
6. Beneficial water use:
the efficient use of water resources for agriculture,
commercial, domestic, habitat, industrial or recreation purposes.
7. Billing Unit: the unit amount of water used to apply water rates for the purposes
of calculating commodity charges for the customer water usage; equal to 100 cubic
feet or 748 gallons of water.
8. California Friendly® landscaping:
defined by Metropolitan Water District of
Southern California Be Water Wise Program as a landscape that features low-water
using plants, state-of-the-art irrigation and controllers, sustainable landscaping
techniques, and maintenance plan. Specific guidelines can be found at
www.bewaterwise.com.
9. CIMIS:
California Irrigation Management
information at wwwcimis.water.ca.gov .

Information

System;

additional

10. Commercial/Institutiona/Industrial (CII) water use: generally defined as water used in
businesses producing goods and providing services, or in and school, hospital and
government facilities.
11. Conservation: those practices, techniques, and technologies that reduce the
consumption of water, reduce the loss or waste of water, improve the efficiency in the
use of water or increase the recycling and reuse of water so that a supply is
conserved and made available for future or alternative uses.
12. Conservation Demand Hardening: occurs at the retail water use level as consumers
implement more conservation savings devices and programs. Agencies whose
customers have implemented conservation savings devices and programs have “harder”
demands than those that have not.
13. Demand management:
water-efficiency measures, practices or incentives
implemented by the District to reduce or change the pattern of customer water
demand.
14. District: Rancho California Water District.
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15. Domestic (household) water use: water used for outdoor landscape irrigation or
recreation and indoor personal needs such as drinking, bathing, heating, cooking,
sanitation, or for general cleaning.
16. Drought: an extended period of below-normal precipitation that can result in
water-supply shortages, increased water demand, or both.
17. EMWD: Eastern Municipal Water District.
18. Evapotranspiration (ET): water lost from the surface of soils and plants through
evaporation and transpiration, respectively.
19. Evapotranspiration (ET) rate: the quantity of water transpired from plant tissues and
evaporated from the surface of surrounding soil, expressed as a depth of water in
inches or feet; where the ET rate is affected by temperature, solar radiation, humidity,
wind and soil moisture.
20. Hardscape: asphalt, concrete, masonry or wood surfaced areas including streets,
parking lots, sidewalks, driveways, patios, and decks.
21. Irrigation: the application of water to soil to meet the water needs of crops, turf,
shrubbery, gardens, or wildlife food and habitat not satisfied by rainfall.
22. Landscape irrigation use: water used for the irrigation and maintenance of
landscaped areas, whether publicly or privately owned, including residential and
commercial lawns, gardens, golf courses, parks, rights-of-way and medians.
23. Monetary assessments: to recover fines imposed on the District by state and federal
agencies for mandatory water shortage actions not achieved, and for drought-related
costs incurred for measures implemented by the District, such as outreach and new
water reduction programs to encourage compliance to achieve the WSC Plan objectives.
24. MWD: Metropolitan Water District of Southern California.
25. Non-permanent crop: agricultural commodity produced from plants that are
removed following harvest and must be replanted to reproduce.
26. Non-essential water use: water uses that are not essential nor required for the
protection of public, health, safety, and welfare, including:
a. Irrigation of landscape areas, including parks, athletic fields, and golf
courses, except otherwise provided under this WSC Plan;
b. Use of water to wash any motor vehicle, motorbike, boat, trailer, airplane or
other equipment or vehicle;
c. Use of water to wash down any sidewalks, walkways, driveways, parking lots,
tennis courts, or other hard-surfaced areas, unless required by the California
Department of Health Services for health and sanitary reasons;
d. Use of water to wash down buildings or structures for purposes other than
immediate fire protection or hazardous substance remediation;
e. Flushing gutters or permitting water to run or accumulate in any gutter, swale or
street;
f. Use of water to fill, refill, or add to any indoor or outdoor swimming pools or
Jacuzzi-type pools used solely for recreational purposes;
g. Use of water in a fountain or pond for aesthetic or scenic purposes except where
necessary to support aquatic life; and
h. Use of water from hydrants for construction purposes or any other purposes
other than fire fighting.
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27. Non-potable water: water not suitable for drinking; which may be recycled water or
imported raw water, or a blend of the two.
28. Permanent crop:
harvest.

agricultural commodity produced from plants that remain following

29. Potable water: water suitable for drinking.
30. Raw water: untreated imported water.
31. Recycled water:
municipal wastewater that has been treated to meet all
applicable federal, state and local standards for use in approved applications,
including, but not limited to, agricultural and landscape irrigation. Recycled water is
not for human consumption.
32. Runoff: Irrigation water (agriculture and landscape) which is not absorbed by the
soil to which it is applied and flows from the planted area.
33. Water use reduction: the reduction of water used for any purpose.
34. WSAP: MWD’s Water Supply Allocation Plan.
35. Water waste: the use of water that results in water flowing into any gutter, street,
sidewalk, swale, or storm drain in a steady stream of flow during the course of a
period of five or more continuous minutes or the use of water that results in water
pooling in a public street, sidewalk, right-of-way or easement, or water applied to a
landscape or agricultural crop in excess of the commonly accepted ET adjustment
factor or crop-coefficient.
36. WMWD: Western Municipal Water District.
37. WSC Plan: Water Shortage Contingency Plan.
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Appendix A
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Section 1. Findings and Declaration of Policy
The Rancho California Water District (District) finds and determines that because of the prevailing
conditions in the State it is necessary and appropriate for the District to adopt, implement, and
enforce a Water Conservation Policy to ensure sufficient water for human consumption, sanitation,
and fire protection. The District further finds the waste or unreasonable use, or unreasonable method
of use of water shall be prevented and that water conservation practices shall be encouraged at all
times.
In times of drought or water supply cutbacks, provisions of this Policy may be modified in accordance
with State of California Regulations, the Metropolitan Water District of Southern California’s Water
Surplus and Drought Management and Water Supply Action Plans, as well as Rancho California
Water District’s Water Shortage Contingency Plan (WSC Plan). This Policy is in effect at all times and
defers updates and implementation strategies, regarding water conditions and supplies to the WSC
Plan for timely communications and media outreach when stage alerts are executed.
Section 2.General Provisions
In order to comply with requirements of state legislation and Best Management Practices, it shall be a
violation of this Policy at any time to make, cause, or permit the use of water for residential,
commercial, industrial, agricultural, governmental, or any other purpose in a manner constituting
waste. Customers shall abide by all requirements outlined in the applicable Shortage Stage of the
WSC Plan including, but not limited to the following requirements at all times:
1. Refrain from hosing down driveways and other hard surfaces, except for health or sanitary
reasons.
2. Repair faucets, toilets, pipes and other potential sources of water leaks.
3. Irrigate landscape only between 6 p.m. and 9 a.m. This provision does not apply when:
a.
b.
c.
d.
e.
f.

Manually watering during the establishment period of a new landscape;
Supervised spot watering is done to address landscape issues;
Temperatures are predicted to fall below freezing;
Testing/repairing an irrigation system;
Using drip and point-to-point irrigation systems; and
A longer watering window is needed due to system constants.

4. Adjust and operate all landscape irrigation systems in a mannerthat will maximize irrigation
efficiency and avoid over watering or watering of hardscape and the resulting runoff.
5. Prevent excessively irrigating any lawn or landscape area that would cause the sheeting of
water to flow; eliminate water runoff from lawns or landscape areas into any gutters, streets, or
alleys.
6. Do not use decorative fountains unless they are equipped with a re-circulating system.
7. When installing plumbing fixtures, use low-flow devices, except for those that require
high-flow fixtures for health and/or sanitary reasons. Where possible, install
Revised 3/12/2015

pool and spa covers to minimize water loss due to evaporation during non-operating days.
8. Do not allow water to run while washing vehicles. Use a hose with an automatic shutoff
valve to avoid runoff into gutters, streets or alleys.
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9.

When installing new landscaping, refer to the Water Use Classification of
Landscape Species (WUCOLS). Plant low-water California Friendly® Landscapes. Nonfunctional turf areas are not recommended. Turf lined channels are only permitted when
justified by environmental regulations.

10. Refrain from watering during rain, or high winds by turning off irrigation timer.
Section 3.

Administrative Fines

All persons in violation of Section 2 General Provisions of this Policy or with excessive runoff
that causes water to flow from property into any gutters, streets, or alleys are subject to the following:
g.

For a first violation, the District shall issue a written notice of fact of such violation to the
customer. The customer shall then be allowed a period of 10 days following issuance of the
written notice to correct the violation described therein before a second violation will be issued.
h. For a second violation, the District shall issue a written notice of fact of such violation to the
customer. The customer shall then be allowed a period of 10 days following issuance of the
written notice to correct the violation described therein before a third violation will be issued.
i. For a third violation, the District shall issue a written notice of fact of such violation to the
customer when a second violation has not been corrected within a period of 10 days following
issuance of the second violation notice. A fine in the amount of $50.00 shall be added to the
customer’s water bill upon issuance of a third violation. The customer shall be allowed a period
of 5 days following issuance of the written notice to correct the third violation before a fourth
violation will be issued.
j. For a fourth violation the District shall issue a written notice of fact of such violation to the
customer when a third violation has not been corrected within a period of 5 days following
issuance of the third violation notice. A fine in the amount of $100.00 shall be added to the
customer’s water bill upon issuance of a fourth violation. The customer shall be allowed 5 days
following issuance of the written notice to correct the fourth violation before a fifth violation will
be issued.
k. For a fifth violation the District shall issue a written notice of fact of such violation to the customer
when a fourth violation has not been corrected within a period of 5 days following issuance of
the fourth violation notice. A fine in the amount of $200.00 shall be added to the customer’s
water bill upon issuance of a fourth violation. The customer shall be allowed 5 days following
issuance of the written notice to correct the fifth violation before a sixth violation will be issued.
l.

For a sixth violation, the District shall issue a written notice of fact of such violation to the
customer when the fifth violation has not been corrected within a period of 5 days following
issuance of the fifth violation notice. A fine of $500.00 per day shall be added to the customer’s
water bill following the issuance of the sixth violation notice until the violation is corrected.

Customers shall pay all water bills and fines in accordance with the due dates on their water
bills. An Appeals Process is offered to customers that disagree with fines outlined in this section of
the Policy. If the appeal is upheld in favor of the customer, appropriate monies will be refunded.
Details of the appeals process are included in Section 4 of this Policy.
Revised 6/11/15
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The District shall use the revenues derived from the implementation of this section of the
Policy for water use efficiency programs and rebates.
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Section 4.Appeals Process
Any customer may appeal the imposition of fines of this Policy, by filing a written request
with the District Planning Department for an appeals hearing. The District must receive the
request within 30 days of the fine notice. A request for a hearing shall set forth, in detail, all
facts supporting the request.
The District’s Planning Department shall, within 15 days of receiving a request for an appeal
hearing provide written notice to the customer of the hearing date, time, and place. The
hearing date shall not be more than 30 days from the mailing of such notice by certified mail,
unless a later date is agreed to by the customer.
At the hearing, a Planning Department representative will represent the District. The
customer will have the opportunity to present information supporting his or her position
concerning the required irrigation evaluation or penalty charges. After the hearing, the
Planning Department shall deliver a written report to the General Manager setting forth
findings of fact, conclusions, and a recommendation on whether to uphold, modify, or
reverse the original fines. Upon receipt of the written report, the General Manager shall
issue his decision within 15 calendar days of the hearing. The written decision of the
General Manager shall be sent to the customer by certified mail. The General Manager’s
decision shall be final on the 16th day after it is mailed, unless a request for a hearing is
filed with the Board of Directors no later than 5:00 p.m. on the 15th day following such
mailing.
Any customer may appeal a decision made by the General Manager, prior to the date that
the General Manager's order becomes final, by filing a written request for a hearing with the
Board of Directors. The request for the Board of Directors’ hearing shall set forth in detail all
the issues in dispute and all facts supporting the request. No later than 30 days after
receipt of the request for a hearing, the Board of Directors shall either set the matter for a
hearing, or deny the request for the hearing. Whether to grant or deny a request for a
hearing on an appeal to the General Manager’s decision shall be within the sole discretion
of the Board of Directors.
If required, a hearing shall be held by the Board of Directors within 30 days of the date the
request for a hearing was granted, unless a later date is agreed to by the customer and the
Board of Directors. The Board of Directors shall make a determination whether to uphold,
modify, or reverse the General Manager’s decision. The order of the Board of Directors
shall be final upon its adoption. The written decision and order of the Board of Directors
shall be sent to the customer by certified mail within 15 days after the close of the hearing.
If the matter is not heard within the required time, due to actions or inactions of the
customer or the Board of Director’s decision to deny the request for the hearing, the
General Manager's decision shall be final.
Section 5.Variance Conditions
A variance may be issued by the District, in writing, to grant a temporary variance for water
uses otherwise prohibited under this Policy if it is determined that failure to grant such
variance would cause an emergency condition adversely affecting the health, sanitation, or
fire protection for the public or the person requesting such variance, and under the
following conditions:
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1. Compliance with this Policy cannot be technically accomplished during the duration
of a water supply shortage or other condition for which the Policy is in effect.
2. Alternative methods or technology used as part of District sanctioned trial or test
study can be implemented which will achieve the same level of reduction in water
use.
3. Doctor-approved health circumstances, illness or injury will be considered on a
case-by-case basis.
4. No variances will be issued, beginning in Shortage Stage 3a of the WSCP, for filling
swimming pools, establishing or expanding a landscape area, leaks not repaired
within 48 hours, and existing outdoor water budgets.
5. Variances will be considered for health and safety issues only in Shortage Stages 4
and 5.
A written variance shall be accepted by the Planning Department, and may be denied at
the sole discretion of the District.
Section 6. Technical Assistance
The District will provide technical assistance to customers who wish to improve water use
efficiency. This technical assistance includes the provision of materials a customer can use to
perform a self-assessment (See Exhibit “A”) and a “Water Use Efficiency Evaluation” (See
Exhibit “B”) conducted by the District. Customers may request these services by contacting
the District directly. Receiving technical assistance from the District does not preclude
customers from any fines assessed for violations.
Section 7.Definitions of Terms
Appellant - means the customer appealing a decision of the District for relief from the
requirements of this Policy.
Appeal Process - refers to a set of procedures allowing an appellant the opportunity to
present facts and details, supporting his or her position concerning fines of this policy.
Best Management Practices – defines the best and most proven water conservation
methods for urban water users in California.
Board of Directors - means the Board of Directors of the Rancho California Water District.
California Friendly® Landscapes – refers to landscape that features low-water using
plants, state-of-the-art irrigation and controllers, sustainable landscaping techniques/
maintenance plan.
Customer - means any person, firm, partnership, association, corporation, or local political
entity using water obtained from the water system of Rancho California Water District.
Evaluation Check List – will differ between the residential customer and the commercial
customer. The appropriate Evaluation Check List will be provided by District to the
customer for the purpose of evaluating the cause of water waste.
Revised 6/11/15
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District – refers to Rancho California Water District.
Excessive Runoff - over irrigation of landscaped areas, leaks, or any other type of action
that would cause water to flow into any gutter, streets, or alleys.
Non-Functional Turf Areas – (not recommended) a landscape turf area used for aesthetic
purposes.
Variance Conditions – refers to a conflict requesting a temporary variation for water use.
Waste - means any unreasonable or non-beneficial use of water, or any unreasonable
method of use of water, including, but not limited to, the specific uses prohibited and
restricted by this policy as hereinafter set forth.
Water Use Classification of Landscape Species (WUCOLS) – is a guide to help
landscape professionals identify irrigation water needs of landscape species. It can be
used either for the selection of species or to assist in developing irrigation schedules. It is
not intended to be used as a required or approved list by RCWD for selection of plant
species – the WUCOLS guide is provided by District upon request.
Water Use Efficiency Evaluation Report – is a standard of site data collections to
efficiently evaluate the performance of an irrigation system.
In times of drought or water supply cutbacks, provisions of this Policy may be modified in
accordance with the Metropolitan Water District of Southern California’s Water Surplus and
Drought Management Plan and/or Water Supply Allocation Plan, as well as Rancho
California Water District’s Water Shortage Contingency Plan, or action taken by the Board
of Directors.
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Exhibit “A” Evaluation Check List

RESIDENTIAL
NAME:_

PHONE NUMBER:_

ADDRESS:_
ACCOUNT NUMBER:_
TOTAL LANDSCAPED AREA IN SQUARE FEET:
SYSTEM ON A TIMER:

YES

NO BRAND OF TIMER

TIME OF DAY IRRIGATION RUNS (S):

A.M

P.M.

NUMBER OF TIMES PER DAY:_
NUMBER OF DAYS PER WEEK SYSTEM RUNS:
CURRENT W ATERING SCHEDULE
VALVE

TYPE OF
SPRINKLER’S

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

RUN TIME
PER DAY

TURF /
SHRUBS

LOCATION

DATE:_
CUSTOMER SIGNATURE:
Please send copy of the report to:
Bill Stephens
Rancho California Water District
PO Box 9017
Temecula, Ca. 92589-9017
Revised 6/11/15
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COMMERCIAL

Exhibit “A.1” Evaluation Check List

Site Name:

Date:

Inspected by:

Page#

Water Meter #:
Controller
Identification
Station Number:
Plant Material Type
Sprinkler Type
Observed Problems:
Valve Malfunctions
Low Pressure
High Pressure
Titled Sprinklers
Spray Deflection
Sunken Sprinklers
Plugged Equipment
Arc Misalignment
Low Sprinkler
Drainage
Leaky Seals or
Fittings
Lateral or Drip Line
Leaks
Missing or Broken
Heads
Slow Drainage or
Ponding
Compaction / Thatch /
Roof
Notes and Comments:
Please send copy of the report to:

Revised 6/11/15
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Rancho California Water District
PO Box 9017
Temecula, Ca. 92589-9017
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Exhibit “B” Water Use Efficiency Evaluation Report

Water Use Efficiency Evaluation Report
Irrigation Controller Data
Controller A «brand name and model»
Controller A has «number of » stations with «number» start times and irrigates «number» days a
week. The irrigation system has «add features, rain switch ect. » During the evaluation it was
noted «give turf distribution uniformity and precipitation rate » «add any special comments »
Controller B «brand name and model»
Controller B has «number of » stations with «number » start times and irrigates «number » days a
week. The irrigation system has «add features, rain switch ect. » During the evaluation it was
noted «give turf distribution uniformity and precipitation rate » «add any special comments ».
The irrigation system is managed by «name of person » «company name, address and phone # »
Soil Survey
A «# of inches »inch soil core sample was extracted and evaluated. The moisture reading content
indicates « indicate saturated, wet or dry »soil, with a root zone depth of «# of inches » inches.
Elementary analyses indicate that «add any additional information ». The soil is of various
combinations; «give %»% sand, «give %» % silt and «give %» % clay. The soil texture is «indicate
soil texture» soil, with an intake rate of «give inches» in/hr.
Landscape Assessment
The total landscaped area was measured and is approximately «show square feet» sq. ft. «show
square feet» sq. ft is considered functional turf ( a landscaped turf area that serves as a surface
for such purposes as playing a sport or gathering for group activities) and «show square feet» sq.
ft. non-functional turf ( used for aesthetic purposes) which includes trees, shrubs and ground
cover. The turfs general appearance is in «indicate good, fair or poor» condition.

Revised 6/11/15

11

RCWD Water Conservation Policy

Field Observations
Listed are items that require attention and once corrected will help improve water efficiency
(copy as needed)
CONTROLLER

Station # 1
Valve run time;
Sq. ft. of functional turf;
Sq. ft. of non-functional turf;
Type of sprinklers;
Observations;

Station # 2
Valve run time;
Sq. ft. of functional turf;
Sq. ft. of non-functional turf;
Type of sprinklers;
Observations;

Station # 3
Valve run time;
Sq. ft. of functional turf;
Sq. ft. of non-functional turf;
Type of sprinklers;
Observations;

Station # 4
Valve run time;
Sq. ft. of functional turf;
Sq. ft. of non-functional turf;
Type of sprinklers;
Observations;

Station # 5
Valve run time;
Sq. ft. of functional turf;
Sq. ft. of non-functional turf;
Type of sprinklers;
Observations;

Station # 6
Valve run time;
Sq. ft. of functional turf;
Sq. ft. of non-functional turf;
Type of sprinklers;
Observations;

Revised 6/11/15
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CODES
Codes are to be used to identify problems and should be noted in station observations
code 1

Hydrozoning; valves not separated by plant water requirements, grass and shrubs
not recommended on same valve.

code 2

Functional turf.

code 3

Non-functional turf.

code 4

Valve malfunctioning; over 30 seconds to close, need to rebuild or replace.

code 5

Missing sprinkler; causing flooding, loss of water and low pressure.

code 6

Broken sprinkler; causing flooding, loss of water and low pressure.

code 7
cleaned.

Plugged equipment; system needs to be flushed, sprinkler nozzles and filters

code 8

Leaky sprinkler seals; water spraying out of the side of the sprinkler casing.

code 9

Spray deflection; grass blocking spray pattern, add riser and cut grass around
sprinklers.

code 10

Spray deflection; shrubs blocking spray pattern, add riser and cut shrubs.

code 11

Sprinkler spacing irregular; spacing of sprinklers not consistent with design layout.

code 12

Tilted sprinklers; sprinklers not parallel to the soil, causing poor coverage and
erosion.

code 13

Sunken sprinklers; sprinklers not popping up above foliage, compressed or need
to add riser.

code 14

Arc misalignment; over spray, sprinkler spray arc needs adjusted by set screw on
sprinkler head.

code 15

Mixed nozzles; sprinkler nozzles should be matched.

code 16

Mixed sprinklers; a common practice to replace broken sprinklers with whatever
is handy, this does not make for a uniform distribution system.

code 17

High pressure; misting at sprinkler head, adjust by turning down valve, adjusting
set screw and check nozzle size.

Revised 6/11/15
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Cont.
code 18

Low pressure; sprinklers not popping up. Check for line break, or too many
sprinkler on one line.

code 19

Too many sprinklers; it appears that too many sprinklers are being runoff of one
valve.

code 20

Over spray; sprinklers are over spraying onto hardscape and wasting water,
potential hazard.

code 19

Adjustments; poor coverage, sprinklers should reach head-to head coverage
(100%) to the next sprinkler, need to adjust.

code 21

Broken pipe; causing flooding, erosion and unsafe conditions.

code 22

Low head drainage; install a check valve on the lowest sprinkler head.

code 23

Brown spots; poor coverage do to

code 24

Water stains on asphalt and side walk, runoff due to over watering or over spray
of sprinklers. Over watering can cause root rot and any fertilizer to be washed
pass the root zone.

code 25

Convert spray system to drip. This conversion can save up to 75% of water use.

code 26

Drip emitters plugged; clean Y filters every 6 months. Replace plugged emitters.

code 27

Add wood chip mulch to exposed soil around plants. This will help to conserve
water by holding in moisture and aid in weed control, add about 3"

code 28

Sprinkler(s) not oscillating

Please send copy of the report to:
Bill Stephens
Rancho California Water District
PO Box 9017
Temecula, Ca. 92589-9017
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Executive Summary
In 2009, the State of California adopted the Recycled Water Policy that requires Salt and Nutrient
Management Plans be developed to manage salts, nutrients, and other significant chemical compounds on
a watershed- or basin-wide basis. The plans are intended to help streamline permitting of new recycled
water projects while ensuring compliance with water quality objectives and protection of beneficial uses.
Development of this Salt and Nutrient Management Plan has been led by the Rancho California Water
District (RCWD) for the Temecula Valley Groundwater Basin (Study Area; see Figure ES-1) to address
the protection of beneficial uses of groundwater and meeting the overall water supply needs of the region.
Beyond the state regulations, the local water purveyors, including RCWD, Eastern Municipal Water
District (EMWD), Elsinore Valley Municipal Water District (EVMWD, and Western Municipal Water
District (WMWD), place a high value on water quality. Groundwater is an important component for
providing a high-quality, affordable, reliable water supply for the Study Area. The water purveyors are
integrating this Salt and Nutrient Management Plan into their overall water management strategies,
allowing for appropriate monitoring, prevention, and planning to manage salts and nutrients in the basin
and contributing to sustainable groundwater use in the Study Area.

ES-1

Regulatory Background

The Salt and Nutrient Management Plan (Plan) is developed to help meet the Water Quality Objectives
defined within the Water Quality Control Plan for the San Diego Basin (California Regional Water
Quality Control Board, San Diego Region, 1994). The Water Quality Objectives are defined for
Hydrologic Areas (HAs) and Hydrologic Sub Areas (HSAs) as shown in Figure ES-2. Relevant
groundwater objectives are summarized in Table ES-1 based on information in the Basin Plan (California
Regional Water Quality Control Board, San Diego Region, 1994). To accommodate the variability in
objectives within the Pauba and Wolf HSAs defined in footnotes b and c in Table ES-1, this Salt and
Nutrient Management Plan designates Lower Pauba and Lower Wolf as the downstream areas with TDS
objectives in the Pauba Aquifer of 750 mg/l, while Upper Pauba and Upper Wolf are designated as the
upstream areas with TDS objectives in the Pauba Aquifer of 500 mg/l (see Figure ES-3).
For this Salt and Nutrient Management Plan, TDS and nitrate are selected for analyzing and managing
salts and nutrients, respectively based on:
x
x
x
x
x

The importance of anthropogenic (human) sources and the potential for management
The potential for nonattainment of Basin Plan Objectives
The availability of data
Stakeholder input
Consistency with the Recycled Water Policy and other Salt and Nutrient Management Plans

ES-2

Stakeholder Process

At the onset of this planning process, two distinct stakeholder groups were established to guide
development of the Salt and Nutrient Management Plan, the Technical Working Group and the broader
stakeholder group. Information on the two groups is shown in Table ES-2. The stakeholder process
allowed for input on the data, approach, and results of the Plan.
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Figure ES-1 Study Area
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Figure ES-2 Extent of the Study Area and Location of Basin Plan-Defined Hydrologic Areas and Hydrologic Sub-Areas
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Figure ES-3 Basin Plan-Defined Hydrologic Areas and Hydrologic Sub-Areas and Delineation of the Upper and Lower portions of
the Pauba and Wolf HSAs
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Table ES-1 Groundwater Basin Plan Objectives for Areas within the Temecula Valley Basin

Manganese

MBAS

Boron

Odor

Turbidity
(NTU)

Color (Units)

Fluoride

a

0.5

0.75

a

none

5

15

1.0

10

0.3

0.05

0.5

0.75

none

5

15

1.0

10

0.3

0.05

0.5

0.75

none

5

15

1.0

300

a

300

a

60

10

500

250

250

60

250

250

60

750

Sulfate

Chloride

Nitrate
(as NO3)

0.05

%Sodium

0.3a

a

TDS

Area
Murrieta HA
French HSA
Murrieta HSA
Wildomar HSA
Auld HA
Bachelor Mountain HSA
Gertrudis HSA
Pechanga HA
Pauba HSA
Wolf HSA

Iron

Constituent (mg/l or as noted)

a

b,c

750
500

HA: Hydrologic Area
HSA: Hydrologic Sub-Area
a) The recommended plan would allow for measurable degradation of groundwater in this basin to permit continued agricultural land
use. Point sources, however, would be controlled to achieve effluent quality corresponding to the tabulated numerical values. In
future years, demineralization may be used to treat groundwater to the desired quality prior to use.
b) These objectives apply to groundwater within 250 feet of the surface for the most downstream 4,200 acres of the Pauba HSA
(2.51) which drain directly to the most downstream 2.7 mile segment of Temecula Creek. Excluded from this area are all lands
upgradient from a point 0.5 miles east of the intersection of Butterfield Stage Road and Highway 79.
c) These objectives apply to groundwater within 250 feet of the surface for the most downstream 2,800 acres of the Wolf HSA (2.52)
including those portions of the HSA which drain directly to the most downstream 1.5 mile segment of Pechanga Creek. Excluded
from this area are all lands of HSA 2.52 which are upgradient of the intersection of Pala Road and Via Eduardo.

Table ES-2 Initial Stakeholder Groups Established
Technical Working Group
Group Composition

Responsibilities

Meeting Schedule
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•

•
•
•
•

Stakeholder Group

Local agencies that
contribute technical
information necessary for
plan development

•

Provide technical input
Respond to data requests
Attend workshops
Conference calls as-needed
to tie with development and
review of major deliverables
and follow-up from
workshops

•
•

Representatives of local
agriculture
Recycled water users
Private well owners
Environmental groups
Public and other interested
parties
Participate in workshops
Provide high-level review

•

Four workshops

•
•
•
•
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Recycled Water and Storm Water Goals

Consistent with the Recycled Water Policy, recycled water goals are established to guide the technical
analysis of the Salt and Nutrient Management Plan with the intent of characterizing long-term
concentrations based on that level of use. Goals are based on direct communication with stakeholders and
are established at two levels: a lower level of usage termed Goal Level 1 and a higher level of usage
termed Goal Level 2. Analyzing recycled water use at these two levels provides information to help
guide future decision making processes to balance the need for water quantity, water quality, and
affordable water supplies. Table ES-3 presents the two goal levels for recycled water use in the Study
Area.
Table ES-3 Goals for Recycled Water Use within the Study Area, by 2035 (AFY)
User
EMWD
EVMWD

RCWD

Goal Level 1

Goal Level 2

No anticipated change in near-term retail deliveries
135 AFY of additional future use
for irrigation of turfgrass

750 AFY of additional future use
for irrigation of turfgrass

250 AFY of additional future use
for irrigation of turfgrass
Continuation of existing use, but
demineralized to 500 mg/l TDS
Additional 4,000 AFY of Indirect
Potable Reuse at 250 mg/l TDS
and 31 mg/l nitrate (as NO3)

Storm water goals are not developed as part of this effort, as storm water projects are being advanced
through the development of the Upper Santa Margarita Watershed Integrated Regional Water
Management Plan (IRWMP) and through the MS4 (Municipal Separate Storm Sewer Systems) permit.
These and related efforts are expected to result in additional development of storm water capture projects
and the implementation of additional storm water best management practices. While these efforts and
others are continuing in the Basin, the benefit of recharge of storm water (which is likely low in TDS) is
not included in the groundwater quality analyses in this plan due to uncertainties in the projected quantity
of storm water recharge at this time. Not including storm water in the groundwater quality trend analysis
at this point is a conservative approach as storm water would likely decrease TDS and nitrate
concentrations in the Basin. Future updates to the Plan may consider these efforts as they continue to be
planned, designed, and implemented.

ES-4

Technical Analysis

The technical analysis included characterization of existing water quality, salt and nutrient loading to the
Study Area, and water quality trends under long-term operation at four different levels:
x Existing land and water use,
x Future land and water use,
x Future land and water use with Goal Level 1 recycled water use, and
x Future land and water use with Goal Level 2 recycled water use.
Analysis of existing water quality was developed based on the past five years of historical data at
individual wells. The average concentrations at these wells were used to define areas of similar
concentration, which were then averaged over each hydrologic subarea, weighted by the depth of the
aquifer, to develop an average concentration for planning purposes.
Analysis of the salt and nutrient loading to the Basin was based on previous groundwater water quality
modeling in the Study Area for the proposed Temecula Valley Wine Country Community Plan, updated
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to include the latest available data and refined details on percolation from irrigation of turfgrass, citrus,
and vineyards.
Long-term water quality trends were analyzed with two methods. A modeling approach utilized the
Murrieta-Temecula Surface and Groundwater Model (Groundwater Model) and a mass-balance
spreadsheet model to simulate concentrations over a 20-year period based on the loading parameters and
groundwater flow conditions. Given uncertainties in the analysis, particularly a tendency for such models
to under-predict the amount of time required to see changes in concentration, an analysis of long-term
historical data was also performed to investigate long-term historical trends that could be expected to
continue into the future.

ES-5

Results

The results of the Salt and Nutrient Management Plan are projections of TDS and nitrate (as NO3)
concentrations and summaries of the trends in historical data (Tables ES-4 – ES-7). These concentrations
and trends are developed for each HSA and for both the shallower Pauba Aquifer and deeper Temecula
Aquifer. Results are provided for current conditions, 20-year projections at different land and water use
conditions, and summaries of the trends in historical data. Due to uncertainty inherent in analysis of
groundwater data, the numeric results are rounded and presented as ranges.
Existing Land and Water Use Conditions
As shown in Tables ES-4 and ES-5, 20-year simulations under existing land and water use conditions
project increasing TDS concentrations in the Pauba Aquifer. The existing land and water use simulations
also project that TDS and nitrate concentrations in the Temecula Aquifer will remain relatively stable, as
shown in Tables ES-6 and ES-7. Within the Pauba Aquifer, TDS concentrations are projected as
increasing by approximately 50 to 150 mg/l in all HSAs except Upper Pauba. No significant change in
water quality is projected in the Upper Pauba area due to the significant volume of artificial recharge in
this area, which tends to keep concentrations close to those of the recharged water.
TDS concentrations in the Temecula aquifer under existing land use and load conditions are projected as
remaining near current concentrations, with half of the HSAs projected as showing no significant change
and the remaining half showing TDS increases of approximately 50 mg/l.
Nitrate concentrations are projected as remaining near current values or slightly increasing under existing
land use and load conditions. In the Pauba Aquifer, nitrate (as NO3) concentrations are projected as
increasing in the Gertrudis (2.5 mg/l increase) and Murrieta HSAs (1.5 mg/l increase), while Pauba
Aquifer nitrate concentrations are projected as remaining near current values in the Wildomar and French
HSAs. Groundwater nitrate concentrations in the Pauba HSA are projected to decrease if existing land
use and load conditions are maintained as a result of flushing out historical nitrate loads deposited in the
1970s-1980s.
Nitrate concentrations within the Temecula Aquifer are projected as remaining close (within
approximately 0.5 mg/l) to current concentrations.
Future Land and Water Use Conditions
The 20-year projection of future land and water use conditions includes results in similar, but smaller,
incremental changes, compared to the 20-year projection of existing land and water use conditions. TDS
concentrations in the Pauba Aquifer increase in all HSAs except for the Upper Pauba HSA. TDS
concentrations in the Temecula Aquifer are generally stable for all HSAs. Nitrate concentrations are
stable except for a slight increase in the Pauba HSA in both aquifers.
Recycled Water Goal Levels 1 and 2 are projected as having minimal influence on groundwater quality.
Recycled water uses associated with Goal Level 1 are projected to result in similar groundwater TDS and
nitrate concentrations in all aquifers and HSAs, except for a small projected increase in TDS
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concentrations in the Murrieta HSA in the Pauba Aquifer. Recycled water uses associated with Goal
Level 2 are projected to result in decreased groundwater TDS concentrations in the Pauba Aquifer for
both the Upper Pauba and Lower Pauba HSAs, while groundwater nitrate concentrations are projected to
increase in the Pauba Aquifer Pauba HSA and Temecula Aquifer Wolf HSA. These groundwater quality
changes are projected as a result of Goal Level 2 involving increased use of purified recycled water as a
source of groundwater recharge. The purified recycled water would improve TDS concentrations
compared to existing groundwater quality in the Pauba Aquifer, but would result in slightly higher nitrate
concentrations than the existing groundwater quality.
Table ES-4 Long-Term TDS Concentrations from Groundwater Quality Trend Analysis, Pauba
Aquifer

Hydrologic
Subarea

Current
Conditions
(mg/l)

20-year*
Projection
under
Existing
Land and
Water Use
Conditions

20-year*
Projection
under
Future
Land and
Water Use
Conditions

20-year*
Projection
under
Future
Land and
Water Use
Conditions
– with
Goal Level
1

20-year*
Projection
under Future
Land and
Water Use
Conditions –
with Goal
Level 2

Long –
Term
Trend
Based on
Historical
Data

500 Zone
Gertrudis

400 – 600

550 - 750

650 – 850

650 – 850

650 – 850

stable**

Pauba,
Upper

450 – 650

450 – 650

450 – 650

450 – 650

400 – 600

stable

Wolf, Upper

400 – 600

450 – 650

600 – 800

600 – 800

600 – 800

stable

Wildomar

400 – 600

450 – 650

500 – 700

500 – 700

500 – 700

stable

French

400 – 600

450 – 650

500 – 700

500 – 700

500 – 700

stable

Murrieta

400 – 600

500 – 700

550 – 750

600 – 800

550 – 750

stable

Pauba,
Lower

400 – 600

550 – 750

600 – 800

600 – 800

550 – 750

stable

Wolf, Lower

400 – 600

500 – 700

600 – 800

600 – 800

600 – 800

stable

750 Zone

* 20-years represents time simulated using the model. Actual time required for impacts to be seen throughout the aquifer is uncertain and likely
longer.
** Inspection of historical data from 1993-2013 showed no noticeable HSA-wide upward or downward trend based on Mann-Kendall analysis
and visual inspection. Mann-Kendell analysis is a groundwater trend analysis tool to determine if the values of a random variable generally
increase or decrease over a period of time in statistical terms (Helsel and Hirsch, 1992). Parametric or non-parametric statistical tests can be used
to decide whether there is a statistically significant trend.
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Table ES-5 Long-Term Nitrate (as NO3) Concentrations from Groundwater Quality Trend Analysis,
Pauba Aquifer

Hydrologic
Subarea

Current
Conditions
(mg/l)

20-year*
Projection
under
Existing
Land and
Water Use
Conditions

20-year*
Projection
under
Future
Land and
Water Use
Conditions

20-year*
Projection
under
Future
Land and
Water Use
Conditions
– with
Goal Level
1

20-year*
Projection
under Future
Land and
Water Use
Conditions –
with Goal
Level 2

Long –
Term
Trend
Based on
Historical
Data

Gertrudis

5.5 – 7.5

8 – 10

8 – 10

8 – 10

8 – 10

stable**

Pauba

7–9

5.5 – 7.5

6–8

6–8

8 – 10

stable

Wolf

9 – 11

9 – 11

9 – 11

9 – 11

9 – 11

stable

Wildomar

5-7

5–7

5–7

5–7

5–7

stable

French

5–7

5–7

5–7

5–7

5–7

stable

Murrieta

6-8

7.5 – 9.5

7.5 – 9.5

7.5 – 9.5

7.5 – 9.5

stable

* 20-years represents time simulated using the model. Actual time required for impacts to be seen throughout the aquifer is uncertain and likely
longer.
** Inspection of historical data from 1993-2013 showed no noticeable HSA-wide upward or downward trend based on Mann-Kendall analysis
and visual inspection.

Table ES-6 Long-Term TDS Concentrations from Groundwater Quality Trend Analysis, Temecula
Aquifer

Hydrologic
Subarea

Current
Conditions
(mg/l)

20-year*
Projection
under
Existing
Land and
Water Use
Conditions

20-year*
Projection
under
Future
Land and
Water Use
Conditions

20-year*
Projection
under
Future
Land and
Water Use
Conditions
– with
Goal Level
1

20-year*
Projection
under Future
Land and
Water Use
Conditions –
with Goal
Level 2

Long –
Term
Trend
Based on
Historical
Data

500 Zone
Gertrudis

250 – 450

300 – 500

300 – 500

300 – 500

300 – 500

stable**

Pauba

300 – 500

300 – 500

300 – 500

300 – 500

300 – 500

stable

Wolf

300 – 500

300 – 500

300 – 500

300 – 500

300 – 500

stable

Wildomar

250 – 450

300 – 500

300 – 500

300 – 500

300 – 500

stable

French

250 – 450

300 – 500

300 – 500

300 – 500

300 – 500

stable

Murrieta

300 – 500

300 – 500

300 – 500

300 – 500

300 – 500

stable

750 Zone

* 20-years represents time simulated using the model. Actual time required for impacts to be seen throughout the aquifer is uncertain and likely
longer.
** Inspection of historical data from 1993-2013 showed no noticeable HSA-wide upward or downward trend based on Mann-Kendall analysis
and visual inspection.
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Table ES-7 Long-Term Nitrate (as NO3) Concentrations from Groundwater Quality Trend Analysis,
Temecula Aquifer

Hydrologic
Subarea

Current
Conditions
(mg/l)

20-year*
Projection
under
Existing
Land and
Water Use
Conditions

20-year*
Projection
under
Future
Land and
Water Use
Conditions

20-year*
Projection
under
Future
Land and
Water Use
Conditions
– with
Goal Level
1

20-year*
Projection
under Future
Land and
Water Use
Conditions –
with Goal
Level 2

Long –
Term
Trend
Based on
Historical
Data

Gertrudis

3–5

2.5 – 4.5

2.5 – 4.5

2.5 – 4.5

2.5 – 4.5

stable**

Pauba

3–5

2.5 – 4.5

3–5

3–5

3–5

stable

Wolf

4.5 – 6.5

4.5 – 6.5

4.5 – 6.5

4.5 – 6.5

5–7

stable

Wildomar

1–3

1.5 – 3.5

1.5 – 3.5

1.5 – 3.5

1.5 – 3.5

stable

French

2.5 – 4.5

2.5 – 4.5

2.5 – 4.5

2.5 – 4.5

2.5 – 4.5

stable

Murrieta

3–5

2.5 – 4.5

2.5 – 4.5

2.5 – 4.5

2.5 – 4.5

stable

* 20-years represents time simulated using the model. Actual time required for impacts to be seen throughout the aquifer is uncertain and likely
longer.
** Inspection of historical data from 1993-2013 showed no noticeable HSA-wide upward or downward trend based on Mann-Kendall analysis
and visual inspection.
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Conclusions and Implementation

The results of the Salt and Nutrient Management Plan show that groundwater quality in the Study Area is
generally good, but that ongoing use at current or future levels of land and water use could result in
concentrations exceeding Basin Plan Objectives over time. There is uncertainty as to when Basin Plan
Objectives may be exceeded, due to uncertainties in modeling inputs and in the models themselves. While
the modeling analysis showed increasing concentrations in many cases, historical data shows stable
trends. It may be that complexities in the aquifer system and land and water use regime result in slower
changes in concentration in the Pauba and Temecula Aquifers. The approach to nitrate and salt
management recognizes the potential for increases in salt and nutrient concentration, but also recognizes
that the historical trends indicate that these increases may occur farther in the future than indicated by the
modeling, if at all.
Conclusions are summarized below based on the water quality analysis, loading analysis, and overall
Basin Plan compliance.
WATER QUALITY ANALYSIS CONCLUSIONS
x

Basin Plan groundwater TDS objectives are 750 mg/l in most downstream portions of the study
area and 500 mg/l in most upstream portions. RCWD produces groundwater from both areas.
Volume-averaged groundwater TDS concentrations in RCWD wells during the past decade have
averaged approximately 480 mg/l, demonstrating that study area groundwaters largely comply
with Basin Plan groundwater quality objectives for total dissolved solids (TDS). Groundwater
TDS concentrations in some wells, however, are observed to periodically exceed Basin Plan TDS
objective values, particularly in shallower wells or wells located in geographic areas where good
quality recharge is minimal.

x

More than 40 years of RCWD groundwater quality data demonstrate a gradual historic trend of
increasing TDS concentrations in many areas, with the most recent 20 years of data showing
generally stable conditions. Water quality in the upper Pauba Valley has benefitted from
RCWD's program of recharging Vail Lake and imported water into this area. This program has
stabilized groundwater TDS concentrations during the past two decades in this area, mitigated
effects of local salt loads, and enhanced groundwater quality and availability during periods of
drought or limited natural recharge.

x

The Basin Plan establishes a nitrate objective of 10 mg/l (as NO3) throughout the Study Area.
Nitrate concentrations in many RCWD wells (particularly in the lower Murrieta and Pauba
Valleys) do not comply with the Basin Plan nitrate objective value, although groundwater nitrate
concentrations in the study area are typically far below the California Department of Public
Health nitrate drinking water standard of 45 mg/l (as NO3). In general, groundwater nitrate
concentrations are highest in and downstream from areas where septic tanks are most prolific.

SALT AND NUTRIENT LOAD CONCLUSIONS
x

Salt load analysis indicates that the leaching fraction of turf grass irrigation water represents the
dominant salt load within the region. Salt loads attributed to agriculture are relatively minor.
RCWD recycled water supplies contain higher TDS concentrations than potable water supplies,
but recycled water impacts on groundwater quality have largely been mitigated by RCWD's longstanding policy of limiting recycled water use to watersheds basins which have a 750 mg/l Basin
Plan TDS objective.

x

Septic tank TDS concentrations exceed Basin Plan objectives throughout the study area, but TDS
impacts from residential septic tanks appear to be minimal, as typical residential lots are large
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enough to allow for dilution by sufficient good-quality natural recharge. Large-volume (greater
than 1200 gpd) and industrial-commercial septic tank discharges (regardless of volume),
however, represent a localized threat to Basin Plan compliance.
x

Nitrate load analysis indicates that septic tank discharges and turf grass fertilization represent the
dominant sources (over 60 percent) of nitrate loads to the study area.

BASIN PLAN COMPLIANCE CONCLUSIONS
x

Existing Basin Plan groundwater quality objectives are protective of beneficial uses, and no
modification of Basin Plan TDS or nitrate objectives is warranted as a result of this Salt and
Nutrient Management Plan.

x

Computer groundwater model results indicate that the long-term trend of gradual increases in
TDS concentrations will continue unless salt management strategies are implemented. An
exception to this is in the upper Pauba Valley, where RCWD's Vail Lake and imported water
recharge operation is projected to maintain existing TDS concentrations and dampen out effects
of local salt and nutrient loads.

x

Modeling results indicate that groundwater quality improvements can be realized if RCWD were
to implement either recycled water or potable water demineralization and associated brine export.
Modeling results indicate that implementing such demineralization could help offset historical
degradation and help initiate a trend of gradual groundwater quality improvement.

x

Because of projected non-compliance with existing Basin Plan nitrate standards and other water
quality impacts associated with large-volume (greater than 1200 gpd) and industrial/commercial
septic tank discharges (regardless of volume), development of a Local Area Management Plan is
warranted to ensure compliance of septic tank discharges with Basin Plan groundwater quality
objectives.

RECOMMENDED IMPLEMENATION PLAN
As lead agency for development of this Plan, RCWD will continue to manage Plan implementation
measures and Plan updates. Plan implementation will include monitoring, prevention, and planning
activities. Table ES-8 summarizes the recommended action plan to protect RCWD's groundwater
resources and enhance compliance with Basin Plan groundwater quality objectives.
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Table ES-8 Recommended Implementation Actions
Management
Category

Monitoring
and
Evaluation

Action
Category

Recommended Actions

Ongoing
Actions

•
•

Continue RCWD groundwater quality monitoring program
Continue annual groundwater production projections and modeling to
assess basin behavior

Near-Term
Planned
Actions

•

Continue efforts with U.S. Geological Survey to research groundwater
aquifer behavior and quality

•

Coordinate with storm water agencies to increase knowledge of
proposed storm water compliance projects/operations and their
effects on salt/nutrient loads to groundwater
Incorporate proposed storm water projects/operations and associated
salt/nutrient loads into the groundwater quality model and evaluate
water quality impacts

Additional
Coordination
and
Evaluation

•

•
Ongoing
Actions
•

Prevention

Near-Term
Planned
Actions
Public
Education
Opportunities
Improve
Institutional
Control

Facilities
Planning

•

Coordinate with County of Riverside and Regional Boards to develop
Local Area Management Plan (LAMP) that ensures compliance of
Onsite Wastewater Treatment Systems with Basin Plan groundwater
quality objectives for TDS and nitrate

•

Consider program to educate the public on impacts associated with
the use of self-generating water softeners
Consider program to educate the public on proper wastewater
disposal practices to minimize wastewater salinity

•

•

Continue with development and approval of AB 3030 Groundwater
Management Plan

•

Continue evaluation of opportunities to expand RCWD’s VDC
groundwater recharge/recovery efforts
Continue to evaluate opportunities for groundwater quality
improvement through groundwater or recycled water
demineralization, potable reuse, and/or brine export

•

Planning
•
Groundwater
Protection
Policy
Coordination

•
•
•
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Continue to coordinate with EMWD and regional stakeholders to
support implementation of sewer service within the urbanized areas
or commercial/industrial areas
Continue RCWD's ongoing water conservation program

Coordinate with storm water co-permittees to assess opportunities for
water quality improvements through storm water capture
Coordinate with land use agencies to assess low-impact development
opportunities
Coordinate with local agencies to assess mutual opportunities for
brine export
Coordinate with local water agencies to support Metropolitan efforts
to meet imported water quality goals
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In 2009, the State of California adopted the Recycled Water Policy (Policy) which requires that Salt and
Nutrient Management Plans be developed to manage salts, nutrients, and other significant chemical
compounds on a watershed- or basin-wide basis. The Policy specifies that plans are to be developed in a
cooperative and collaborative manner among water and wastewater agencies and other salt and nutrient
stakeholders. The plans are intended to help streamline permitting of new recycled water projects while
ensuring compliance with water quality objectives and protection of beneficial uses.
Rancho California Water District (RCWD) has led the development of this Salt and Nutrient Management
Plan (Plan) for the Temecula Valley Basin (Study Area; see Figure 1-1 and Section 1.2) to address the
protection of beneficial uses of groundwater and to assist in meeting the long-term water supply needs of
the region. Plan development was guided by the Proposed Guidelines, Salinity/Nutrient Management
Planning in the San Diego Region (9) (Welch, 2010). This document lists the Plan Area as a “Tier A”
basin, which is a high priority basin defined based on storage volumes; yields; water quality
considerations; municipal water supply use and potential use; degree of available information; and
similarities in salinity and nutrient load issues.
While the Study Area is that shown in Figure 1-1, the analysis includes areas within the Upper Santa
Margarita River Watershed but outside the Study Area through incorporation of the impacts of water
inflow to the Temecula Valley Groundwater Basin (Basin), both at the surface (rivers and streams) and
through the subsurface (groundwater). In this way, watershed impacts on the groundwater basin are
captured. Figure 1-2 shows the extent of the Santa Margarita Watershed.
This Plan is presented in eight chapters, as follows:
x
x
x
x
x
x
x
x

Chapter 1 introduces the Plan
Chapter 2 summarizes the existing groundwater salt and nutrient conditions in the Study Area
Chapter 3 presents the methodology and results of salt and nutrient loading analyses
Chapter 4 describes recycled water and storm water goals, and water management strategies
Chapter 5 presents the methodology and results of the groundwater quality trend analysis
Chapter 6 describes the process for implementing the Plan
Chapter 7 provides conclusions
Chapter 8 lists references
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Figure 1-1 Location of Study Area
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Figure 1-2 Santa Margarita Watershed
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1.1 Purpose Statement
The purposes of this Plan are to:
x

Identify and quantify salt and nutrient loads to groundwater within the Study Area

x

Evaluate how existing and future projected salt and nutrient loads may influence groundwater quality

x

Determine if existing and projected groundwater quality can support designated beneficial uses

x

Identify and evaluate potential strategies or management practices that could improve groundwater
quality

x

Determine if existing Water Quality Control Plan for the San Diego Basin (Basin Plan) groundwater
quality objectives are achievable and appropriate

x

Identify required or recommended Basin Plan modifications (if applicable)

x

Identify any strategies required for achieving Basin Plan compliance (if applicable)

x

Identify future monitoring or evaluations required to assess the effects of salt and nutrient loads on
groundwater quality and the effectiveness of groundwater quality improvement strategies

The Plan includes analysis of existing land uses and practices as well as potential future impacts such as
future land and water use conditions and the future usage of recycled water. This document is developed
to meet the state-mandated requirements of the Recycled Water Policy and to guide decision-making
processes to protect the long-term quality of the groundwater supply in the Temecula Valley Basin.

1.2 Study Area
The Study Area, shown in Figure 1-1, was selected to meet the purpose of the Plan by incorporating the
best available information on the extent of the Temecula Valley Groundwater Basin and the available
tools for analyzing salt and nutrient impacts. These sources include the following:
x

Groundwater basin boundaries:
o

The California Department of Water Resources’ (DWR) definition of the extent of the
Temecula Valley Groundwater Basin, through Bulletin 118, California’s Groundwater
(2003)

o

The boundaries defined by the Surface and Ground Water Model of the Murrieta –
Temecula Ground Water Basin (GEOSCIENCE, 2003)

x

Watershed boundaries: The boundaries defined by the Regional Water Quality Control Board-San
Diego in the Water Quality Control Plan for the San Diego Basin (Basin Plan) (California
Regional Water Quality Control Board, San Diego Region, 1994)

x

Vertical stratification of the groundwater basin: Layering defined by the Surface and Ground
Water Model of the Murrieta – Temecula Ground Water Basin (GEOSCIENCE, 2003)

The extent of the Temecula Valley Groundwater Basin, as defined by DWR Bulletin 118 along with the
extent of the Surface and Ground Water Model of the Murrieta – Temecula Ground Water Basin are
shown in Figure 1-3. The extent of groundwater model is based on extensive geologic review and study
and is considered more detailed and appropriate for use in this study. Areas outside the extent of the
groundwater model but within the DWR-defined Temecula Valley Groundwater Basin generally have
unconsolidated sediments that are shallow and are not significantly utilized as a water supply source.
The Basin Plan-defined Hydrologic Areas (HA) and Hydrologic Sub-Areas (HSA) along with the extent
of the Surface and Ground Water Model of the Murrieta – Temecula Ground Water Basin are shown in
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Figure 1-4. The HAs and HSAs are used to identify the Basin Plan-defined Water Quality Objectives
within the groundwater basin as well as to identify the watershed that contributes to surface and
groundwater inflows to the basin. To accommodate the variability in objectives within the Pauba and
Wolf HSAs defined in footnotes b and c in Table 1-1, this Plan designates Lower Pauba and Lower Wolf
as the downstream areas with TDS objectives in the Pauba Aquifer of 750 mg/l, while Upper Pauba and
Upper Wolf are designated as the upstream areas with TDS objectives in the Pauba Aquifer of 500 mg/l
(see Figure ES-3). While the Study Area is that shown in Figure 1-4, the analysis includes areas within
the watershed (see Figure 1-2) but outside the study area through incorporation of the impacts of water
inflow to the basin, both at the surface (rivers and streams) and through the subsurface (groundwater). In
this way, watershed impacts on the groundwater basin are studied.
In addition to the areal extent of the Study Area, there is a vertical component. The analysis within the
study area is split vertically into the shallow Pauba Aquifer and the deeper Temecula Aquifer. This split
is based on the layering developed in the Surface and Ground Water Model of the Murrieta – Temecula
Ground Water Basin, which included three layers: the Temecula, Pauba, and a layer of shallow alluvium.
The shallow alluvium is not included in this study due to a lack of monitoring data and minimal
groundwater production from within this layer.
Based on the above resources, the Study Area is defined as the extent of the Surface and Ground Water
Model of the Murrieta – Temecula Ground Water Basin, with two layers vertically, the shallower Pauba
Aquifer and the deeper Temecula Aquifer.
Other studies of salts and nutrients have been previously conducted in the Study Area, including:
x

Temecula Valley Wine Country, Groundwater Basin Assimilative Capacity (Rancho California
Water District, 2012), which provided an assessment of the ability of local groundwater basins to
accept salinity and nutrient loads from proposed Temecula Valley Wine Country development
without causing exceedance of Basin Plan Groundwater Quality Objectives

x

Rancho California Water District, Regional Reclaimed Water Use Report of Waste Discharge
(NBS/LOWRY Engineers and Planners, Inc., 1992), which evaluated proposed use of recycled
water within RCWD to assess impacts to existing water quality and beneficial uses.

1.3 Regulatory Background
The regulatory requirements for Salt and Nutrient Management Plans are contained in the Recycled Water
Policy, which is developed based on Resolution 68-16 and the Basin Plan. A summary is provided
below.
1.3.1 Resolution 68-16
Resolution 68-16, the Statement of Policy with Respect to Maintaining High Quality Waters in California,
was adopted by the State Water Resources Control Board (State Water Board) in 1968. The policy is the
driving force behind the analysis and planning required of Salt and Nutrient Management Plans. This
policy has two primary parts:
1) Whenever the existing quality of water is better than the quality established in policies as of the
date on which such policies become effective, such existing high quality will be maintained until it
has been demonstrated to the State that any change will be consistent with maximum benefit to
the people of the State, will not unreasonably affect present and anticipated beneficial use of such
water and will not result in water quality less than that prescribed in the policies.
Any activity which produces or may produce a waste or increased volume or concentration of
waste and which discharges or proposes to discharge to existing high quality waters will be
required to meet waste discharge requirements which will result in the best practicable treatment
or control of the discharge necessary to assure that (a) a pollution or nuisance will not occur and
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Figure 1-3 Extent of the Study Area, Temecula Valley Groundwater Basin, and the Surface and Ground Water
Model of the Murrieta-Temecula Ground Water Basin
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Figure 1-4 Extent of the Study Area and Location of Basin Plan-Defined Hydrologic Areas and Hydrologic Sub-Areas
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Figure 1-5 Basin Plan-Defined Hydrologic Areas and Hydrologic Sub-Areas and Delineation of the Upper and Lower
portions of the Pauba and Wolf Hydrologic Sub-Areas
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(b) the highest water quality consistent with maximum benefit to the people of the State will
be maintained. (State Water Board, 1968)
This resolution is termed the Antidegradation Policy as it requires that existing high water quality be
maintained to the maximum extent possible and is incorporated into all Regional Water Quality Control
Plans.
1.3.2 Regional Water Quality Control Plan
Regional Water Quality Control Plans (Basin Plans) are developed by each California Regional Water
Quality Control Board in accordance with requirements set forth in the State of California Porter-Cologne
Water Quality Act and the federal Clean Water Act. The Basin Plans address the protection of beneficial
uses, establish water quality objectives to protect the beneficial uses, and develop implementation plans to
achieve the water quality objectives.
The Basin Plan for the Temecula Valley Basin is the Water Quality Control Plan for the San Diego Basin
(California Regional Water Quality Control Board, San Diego Region, 1994). The Basin Plan covers an
area of greater extent than the Study Area, shown in Figure 1-6, and provides the water quality objectives
that will serve as thresholds for the goals and implementation measures developed in this Plan.
The Basin Plan establishes the following existing Beneficial Uses for groundwater within the Basin Plan
boundaries:
x
x
x
x

Municipal and Domestic Supply
Agricultural Supply
Industrial Service Supply
Industrial Process Supply

These designated beneficial uses are the basis for the designation of Water Quality Objectives within the
Basin Plan. The Water Quality Objectives are defined for HAs and HSAs as shown in Figure 1-4.
Relevant groundwater objectives are summarized in Table 1-1 based on information in the Basin Plan
(California Regional Water Quality Control Board, San Diego Region, 1994).
1.3.3 Recycled Water Policy
The Recycled Water Policy (Policy) was adopted by the State Water Board in 2009 and amended in 2013.
The purpose of the Policy is to increase the use of recycled water from municipal wastewater sources that
meets the definition in Water Code Section 13050(n), in a manner that implements state and federal water
quality laws. When used in compliance with the Policy, Title 22 of the California Code of Regulations,
and all applicable state and federal water quality laws, the State Water Board finds that recycled water is
safe for the approved uses, and strongly supports recycled water as a safe alternative to potable water for
such approved use (State Water Board, 2013).
The Policy requires that Salt and Nutrient Management Plans be completed and proposed to the Regional
Water Board within five years from the date of the Policy. It also discusses the basic requirements of the
salt and nutrient management plans; landscape irrigation; recycled water groundwater recharge projects;
antidegradation; emerging constituents/chemicals of emerging concern; and incentives for the use of
recycled water.
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Figure 1-6 Basin Plan Area in Relation to Study Area
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Table 1-1 Groundwater Basin Plan Objectives for Areas within the Temecula Valley Basin

Manganese

MBAS

Boron

Odor

Turbidity (NTU)

Color (Units)

Fluoride

a

0.5

0.75

a

none

5

15

1.0

10

0.3

0.05

0.5

0.75

none

5

15

1.0

10

0.3

0.05

0.5

0.75

none

5

15

1.0

300

a

300

a

60

10

500

250

250

60

250

250

60

750

Sulfate

Chloride

Nitrate
(as NO3)

0.05

%Sodium

0.3a

a

TDS

Area
Murrieta HA
French HSA
Murrieta HSA
Wildomar HSA
Auld HA
Bachelor Mountain HSA
Gertrudis HSA
Pechanga HA
Pauba HSA
Wolf HSA

Iron

Constituent (mg/l or as noted)

a

b,c

750
500

HA: Hydrologic Area
HSA: Hydrologic Sub-Area
a)

The recommended plan would allow for measurable degradation of groundwater in this basin to permit continued
agricultural land use. Point sources, however, would be controlled to achieve effluent quality corresponding to the
tabulated numerical values. In future years, demineralization may be used to treat groundwater to the desired quality
prior to use.

b)

These objectives apply to groundwater within 250 feet of the surface for the most downstream 4,200 acres of the
Pauba HAS (2.51) which drain directly to the most downstream 2.7 mile segment of Temecula Creek. Excluded from
this area are all lands upgradient from a point 0.5 miles east of the intersection of Butterfield Stage Road and
Highway 79.

c)

These objectives apply to groundwater within 250 feet of the surface for the most downstream 2,800 acres of the
Wolf HSA (2.52) including those portions of the HSA which drain directly to the most downstream 1.5 mile segment
of Pechanga Creek. Excluded from this area are all lands of HSA 2.52 which are upgradient of the intersection of
Pala Road and Via Eduardo.

(California Regional Water Quality Control Board, San Diego Region, 1994)

1.4 Stakeholder Process
A comprehensive stakeholder process was utilized to develop the Plan. The process incorporated the
public outreach infrastructure developed as part of the Upper Santa Margarita Watershed Integrated
Regional Water Management (IRWM) Program. Lists of stakeholders from the IRWM Program were
utilized to reach a broad base of potentially interested parties and IRWM Program meetings were used to
encourage participation in the Plan effort as well.
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1.4.1 Stakeholder Members
At the onset of this planning process, two distinct stakeholder groups were established, the Technical
Working Group (TWG) and the broader stakeholder group. Information on the two groups is shown in
Table 1-2.
Table 1-2 Initial Stakeholder Groups Established
Technical Working Group
Group Composition

Responsibilities

Meeting Schedule

•

•
•
•
•

Stakeholder Group

Local and regional agencies
that contribute technical
information necessary for
plan development

•

Provide technical input
Respond to data requests
Attend workshops
Conference calls as-needed
to tie with development and
review of major deliverables
and follow-up from
workshops

•
•

Representatives of local
agriculture
Recycled water users
Private well owners
Environmental groups
Public and other interested
parties
Participate in workshops
Provide high-level review

•

Four workshops

•
•
•
•

While open to all interested parties, a broad range of stakeholders were invited to attend each of the four
SNMP stakeholder meetings. Invitations were sent to the stakeholder list for the Upper Santa Margarita
Watershed IRWM Planning Region. This stakeholder list includes more than 180 people that represent a
broad section of the stakeholder community in the region. Representatives from local, state and federal
agencies invited included such agencies and organizations as the County of Riverside, Riverside County
Farm Bureau, retail and wholesale water districts, cities, Indian tribes, non-profit organizations, Santa
Margarita River Watershed Watermaster, San Diego Regional Water Quality Control Board, California
Department of Water Resources, California Department of Fish and Wildlife, U.S. Fish and Wildlife
Service, U.S. Bureau of Reclamation, and Marine Corps Camp Pendleton. The following lists the
organizations invited to the Plan Stakeholder meetings:
x
x
x
x
x
x
x
x
x
x

Anza Groundwater Association
Anza Valley Municipal Advisory Council
Anza Water Companies
Anza Water Conservation Association
Anza-Aguanga Citizens for Water Rights
Burnett Group
Cahuilla Band of Indians
California Chaparral Institute
California Department of Fish and Wildlife
California Department of Water Resources
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x
x
x
x
x
x
x
x
x
x

California Trout
Carollo Engineers
Center for Public Deliberation
Citizens for Quality of Life - Murrieta
City of Menifee
City of Murrieta
City of San Diego
City of Temecula
City of Wildomar
County of Riverside
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x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

County of Riverside, Dept. of
Environmental Health
County of Riverside, Transportation Land
Management Agency
Dangermond Group
Eastern Municipal Water District
EcoLayers, Inc.
Elsinore Valley Municipal Water District
Elsinore/Murrieta/Anza Resource
Conservation District
Fallbrook Public Utilities District
Geoscience Support Services, Inc.
High Country Garden Club
Individual citizens
Integrated Planning and Management, Inc.
Kennedy Communications, DACs
League of Women's Voters
Michael Welch Consulting Engineer
Mission Resource Conservation District
Mountain Communities of Resilience
NOAA National Marine Fisheries Service
NOAA Restoration Center
Oak Haven Association
Orange County Watersheds Program
Overland Realty
Pauma & Yuima Band of Mission Indians
Pechanga Band of Luiseno Indians
Property Owners Assn. of Riverside
County
Ramona Band of Cahuilla Indians
Rancho California Water District
Rimrock
Riverside County Farm Bureau
Riverside County Flood Control and Water
Conservation District
Riverside County Parks and Open Space
District
Riverside Land Conservancy
RMC Water and Environment
Rural Communities United
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x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

Rural Community Assistance Corporation
San Diego County
San Diego County Water Authority
San Diego Regional Water Quality Control
Board
San Diego State University/Santa
Margarita Ecol. Reserve
Santa Margarita River Watershed Group
Santa Margarita River Watershed
Watermaster
South Coast Resource Conservation and
Development Council
The High Country Conservancy
Trout Unlimited
U.C. San Bernardino
U.S. Army Corps of Engineers
U.S. Bureau of Indian Affairs
U.S. Bureau of Land Management
U.S. Bureau of Reclamation
U.S. Dept. of Agriculture, Natural
Resources Conservation Service
U.S. Fish and Wildlife Service
U.S. Forest Service, Cleveland National
Forest, Trabuco District
U.S. Geological Survey
U.S. Marine Corps Base Camp Pendleton
Upper Santa Margarita Irrigated Lands
Group
Western Municipal Water District
Western Riverside County Regional
Conservation Authority
Wildomar Multi-Use Trails
Wilson Creek Farms
Wine Country Planning Committee
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Richard Williamson,
Rancho California Water District

Denise Landstedt,
Rancho California Water District
Pam Nelson,
Sierra Club
John Odermatt,
San Diego Regional Water Quality
Control Board
Fisayo Osibodu,
San Diego Regional Water Quality
Control Board
Jason Uhley,
Riverside County Flood Control and
Water Conservation District
Bob Wheeler,
Anza Water Conservation Association

Jayne Joy,
Eastern Municipal Water District

Terrilee Hammet,
Wine Country Homeowner

Stakeholders
Warren Back,
Rancho California Water District
Charles Binder,
Santa Margarita River Watershed
Watermaster
Susan Clay,
Public Citizen

Aldo Licitra,
City of Temecula
Fakhri Manghi,
Western Municipal Water District
John Odermatt,
San Diego Regional Water Quality
Control Board
Fisayo Osibodu,
San Diego Regional Water Quality
Control Board
Barry Pulver,
San Diego Regional Water Quality
Control Board
Richard Williamson,
Rancho California Water District

Aldo Licitra,
City of Temecula
Mary Ann Miller,
Citizens for Quality of Life – Murrieta
Pam Nelson,
Sierra Club
John Odermatt,
San Diego Regional Water Quality
Control Board
Fisayo Osibodu,
San Diego Regional Water Quality
Control Board
Howard Pippen,
San Diego County Resident

Alfred Javier,
Eastern Municipal Water District
Khalique Khan,
Marine Corps Camp Pendleton
Denise Landstedt,
Rancho California Water District

Jesus Gastelum,
Elsinore Municipal Water District

Lease Cleland,
Elsinore Valley Municipal Water District

Art Diaz,
Riverside County Flood Control and
Water Conservation District
Bennett Drake,
Rancho California Water District
Board Member
Merl Johnson,
Anza Groundwater Association
Khalique Khan,
U.S. Marine Corps Camp Pendleton
Denise Landstedt,
Rancho California Water District

Roxy Carter,
California Trout

Leasa Cleland,
Elsinore Valley Municipal Water District

September 11, 2013
Stakeholders
Christopher Allen,
U.S. Fish and Wildlife Service
Warren Back,
Rancho California Water District

Stakeholders
Warren Back,
Rancho California Water District
Susan Clay,
Public Citizen

May 29, 2013

Table 1-3 Stakeholder Meeting Participants
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Denise Landstedt,
Rancho California Water District
Aldo Licitra,
City of Temecula
Robert Vasquez,
Riverside County Flood Control and
Water Conservation District
Bob Wheeler,
Anza Water Conservation
Association
Richard Williamson,
Rancho California Water District

Khalique Khan,
Marine Corps Camp Pendleton

Stakeholders
Warren Back,
Rancho California Water District
Charles Binder,
Santa Margarita River Watershed
Watermaster
Art Diaz,
Riverside County Flood Control and
Water Conservation District
Jayne Joy,
Eastern Municipal Water District

December 11, 2013

Introduction
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Consultants
Jim Blanke,
RMC Water and Environment
Scott Lynch,
RMC Water and Environment
Michael Welch,
Michael Welch Consulting Services

Stakeholders

February 27, 2013
Stakeholders
Jason Uhley,
Riverside County Flood Control and
Water Conservation District
Dale West,
City of Temecula
Bob Wheeler,
Anza Water Conservation Association
Richard Williamson,
Rancho California Water District
Consultants
Jim Blanke,
RMC Water and Environment
Scott Lynch,
RMC Water and Environment
Michael Welch,
Michael Welch Consulting Services
Joe Kingsbury,
GEOSCIENCE Support Services, Inc.
Consultants
Jim Blanke,
RMC Water and Environment
Scott Lynch,
RMC Water and Environment
Michael Welch,
Michael Welch Consulting Services
Johnson Yeh,
GEOSCIENCE Support Services, Inc.

Stakeholders

Table 1-3 Stakeholder Meeting Participants (cont.)
May 29, 2013
September 11, 2013
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Consultants
Jim Blanke,
RMC Water and Environment
Scott Goldman,
RMC Water and Environment
Scott Lynch,
RMC Water and Environment
Michael Welch,
Michael Welch Consulting Services

Stakeholders

December 11, 2013
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1.4.2 Technical Working Group (TWG)
A TWG was formed to bring together agency staff, regulators, and consultants to discuss technical details
underlying the development of the Plan. The TWG met four times, prior to each of the stakeholder
workshops, to review and refine the approach and materials for presentation. Suggested refinements by
the TWG to the technical work were incorporated into the analysis prior to the stakeholder workshops.
The TWG was comprised of:
x Local Agency Representatives
o Rancho California Water District
o Eastern Municipal Water District
o Elsinore Valley Municipal Water District
o Riverside County Flood Control and Water Conservation District
o Santa Margarita River Watermaster
x RWQCB Representatives
x Consultants
o RMC Water and Environment
o GEOSCIENCE Support Services
o Michael Welch Consulting Services
1.4.3 Stakeholder Workshops
Four stakeholder workshops were held in 2013. Workshop content is outlined below.
Workshop 1
Workshop 1 was held at 1:30 pm on February 27, 2013 at the RCWD Office – Board Room. The meeting
utilized PowerPoint slides to facilitate discussion, and provided an overview of the drivers for Plan
development, proposed Plan process, and source identification. Workshop 1 also included discussions of
selecting the constituents (i.e., which salts, nutrients, or other components should be analyzed and
monitored) for the study and on the potential to utilize the groundwater model to quantitatively project
future concentrations in the basin. Slides were presented by RCWD’s consultant team, Scott Lynch and
Jim Blanke of RMC Water and Environment (RMC). The presentation included:
x
x
x
x
x
x

Introductions
Background on the Recycled Water Policy
Salt and Nutrient Management Plan requirements
Approach for Plan development
Overview of Groundwater Basin Characteristics
Next steps and future workshop schedule

Workshop 2
Workshop 2 was held at 1:30 pm on May 29, 2013 at the RCWD Office - Board Room. The meeting
utilized PowerPoint slides to facilitate discussion, and provided an overview of project status, including
approach to characterize current basin concentrations, preliminary loading assumptions, and the
feasibility of utilizing the groundwater model to project future basin concentrations. Slides were presented
by RCWD’s consultant team, Scott Lynch and Jim Blanke of RMC. The presentation included:
x
x
x
x

Introduction and background
Project status
Updated project approach and technical analysis, including
o Quantification of current conditions
o Quantification of loading
Next steps and future workshop schedule
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Workshop 3
Workshop 3 was held at 1:30 pm on September 11, 2013 at the RCWD Office - Board Room. The
meeting utilized PowerPoint slides to facilitate discussion, and provided an overview of project progress,
including progress on the characterization of current basin concentrations; refined loading results based
on research and calls with agricultural and turfgrass experts to help draw distinctions between loading
from turfgrass, citrus, and vineyards; and discussion of goals for recycled water and storm water. Slides
were presented by RCWD’s consultant team, Scott Lynch and Jim Blanke of RMC. The presentation
included:
x
x
x
x
x
x

Introductions and project background
Project status
Technical analysis
o Review existing water quality
o Refined loading analysis and findings
Discussion on the proposed recycled water and storm water goals
Discussion on monitoring needs
Implementation measures discussion

Stakeholders provided input on the technical analysis and goals.
Workshop 4
Workshop 4 was held at 1:00 pm on December 11, 2013 at the RCWD - Board Room. The meeting
utilized PowerPoint slides to facilitate discussion, and provided an overview of the results of the
groundwater trend analysis and the timeline to complete the Plan. Slides were presented by RCWD’s
consultant team, Scott Lynch and Jim Blanke of RMC. The presentation included:
x
x
x

Introductions and project background
Groundwater quality trend analysis results
Schedule for the development and review of the draft Plan

1.5 Water Needs
Existing water needs include water for urban and agricultural uses. In the Temecula Valley Groundwater
Basin, urban users are concentrated in the cities of Temecula, Murrieta, and Wildomar. Agricultural users
and rural residential users are located on the periphery of these urban areas. Water users utilize
groundwater, imported water, and recycled water to meet their water needs. Groundwater is an important
component for urban, rural, and agricultural users.
As shown in RCWD’s 2010 UWMP (2011), groundwater supplies are projected to continue to be an
important component of water supplies in the future. The Temecula Valley Basin is projected to have
increasing water demands as populations grow; RCWD projects increases in water usage in the future,
with relatively stable groundwater use.
The groundwater resource is valued as a low-cost supply that also provides supply flexibility with regards
to risks from drought and earthquakes. Maintenance of good quality groundwater that can meet beneficial
uses without expensive treatment is important to meeting future needs at a fair price for all users.
Implementation of this Plan is a key step toward meeting these future needs.
Groundwater within the Study Area is pumped almost entirely by local water purveyors: RCWD and
Western Municipal Water District (WMWD). Agricultural and landscape uses within the area are
typically supplied potable water from RCWD, WMWD, Eastern Municipal Water District (EMWD), or
Elsinore Valley Municipal Water District (EVMWD). The service area and production wells of the water
purveyors within the Study Area are shown in Figure 1-7. Additionally, the Pechanga Band of Luiseño
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Mission Indians utilize both groundwater from the Wolf HSA and recycled water for their water supply
needs, pursuant to the December 21, 2006 Groundwater Management Agreement between RCWD and the
Pechanga Band and other agreements. Users within the basin represent a diverse range of geography and
interests, including urban residential, rural residential, agriculture, commercial, and industrial areas.

1.6 Groundwater Management within the Basin
Groundwater in the Temecula Valley Basin is managed by the local water purveyors, with additional
water resources management by the Santa Margarita River Watershed Watermaster Steering Committee
and a court-appointed Watermaster. The Watermaster administers and enforces the provisions of the
1966 Final Judgment and Decree and subsequent orders entered by the U.S. District Court. The Santa
Margarita River Watershed Watermaster Steering Committee was appointed by the Court to assist the
Watermaster and the Court in facilitating the ongoing litigation and administration of the Fallbrook Case.
The following section describes groundwater management using information contained in the RCWD
2010 UWMP (Rancho California Water District, 2011). In addition to these groundwater management
activities, the local water purveyors continue to improve knowledge of the groundwater resource through
monitoring and other activities.
Groundwater in the Murrieta-Temecula Basin has been governed under court jurisdiction since 1928, as
part of the Santa Margarita River Watershed system. In 1940, a Stipulated Judgment (1940 Judgment)
was issued directing the use and allocation of groundwater in the region. Although considered an
adjudicated basin, specific water rights have not been assigned. In 1963, a Final Judgment and Decree
was issued further defining the use of groundwater in the region, and in April 1966, a Modified Final
Judgment and Decree (Fallbrook Case) was entered incorporating interlocutory judgments and the 1940
Stipulated Judgment. Additional actions for water use include Application No. 11518 for Appropriation
Permit 7032, which was filed in 1946 and issued on February 18, 1948, and subsequently amended on
July 28, 1971 and April 22, 2009 by the State Water Resources Control Board.
These judgments were followed by years of disputes by multiple parties, including the federal
government (U.S. Marine Corps Camp Pendleton), over water use in the watershed basins, claiming the
judgments did not fully meet the needs of the parties for effective water management. Finally, after many
years, a settlement agreement, “Cooperative Water Resource Management Agreement between Camp
Pendleton and Rancho California Water District,” was reached and executed in March 2002. The 1940
Judgment and the 1966 Final Judgment and Decree entered in the Fallbrook Case continue to establish the
rights of all parties and Cooperative Water Resource Management Agreement (CWRMA) was
incorporated into the Judgment in the Fallbrook Case pursuant to agreement by RCWD and Camp
Pendleton “…to manage the water resources in a practical way that will meet the needs of the parties
[RCWD and Camp Pendleton], consistent with the essential rights and obligations of the 1940 Judgment
and Judgment in the Fallbrook Case, while avoiding potential conflicts over disputed provisions,” so long
as CWRMA is in effect and being complied with.
Further, in December 2006, a “Groundwater Management Agreement between Rancho California Water
District and the Pechanga Band of Luiseño Mission Indians” was executed to govern the management of
groundwater pumping from the Wolf Valley Groundwater Basin in a manner not to exceed the safe yield
that protects groundwater resources in the Wolf Valley Groundwater Basin for present and future uses.

March 2014

1-18

March 2014

Figure 1-7 Service Areas of Water Purveyors and Location of Wells

Temecula Valley Basin Salt and Nutrient Management Plan

1-19

Introduction

Temecula Valley Basin Salt and Nutrient Management Plan

Introduction

To further manage water in the region, a Watermaster was assigned by the court to oversee all uses within
the Santa Margarita River Watershed, which includes three groundwater basins: the Santa Margarita
Groundwater Basin, the Cahuilla Valley Groundwater Basin, and the Murrieta-Temecula Groundwater
Basin. The Watermaster prepares the Santa Margarita River Watershed Annual Watermaster Report,
providing annual reporting of water conditions in the watershed, but does not manage the groundwater
basins. The Annual Watermaster Report, prepared pursuant to the U.S. District Court Order, March 13,
1989, includes information on surface and subsurface water, imports and exports, water rights, water
production and use, threats to water supply, water quality, review of agreements, and Watermaster fiveyear projection of activities. The Court has retained jurisdiction over all surface flows of the Santa
Margarita River Watershed and all underground waters determined by the Court to be subsurface flow of
streams or creeks or which is determined by the Court to add to, support or contribute to the Santa
Margarita River stream system. Groundwaters that do not support the Santa Margarita River stream
system are outside the Court jurisdiction.
The following documents may be used as additional resources on the management of the MurrietaTemecula Basin:
1. Santa Margarita River Watershed Annual Watermaster Reports, Watermaster Santa Margarita
River Watershed, Water Years 1989 through 2012.
2. Recommended Ground Water Production, Fiscal Year July 1, 2011 through June 30, 2012,
Rancho California Water District, January 14, 2011
3. Permit for Diversion and Use of Water, Amended Permit 7032, Temecula Creek/Santa
Margarita River for use in Vail Lake and District M&I by Rancho California Water District,
April 22, 2009 and 1946 Application to Appropriate Unappropriated Water.
4. Groundwater Management Agreement, Rancho California and Pechanga Band of Luiseño
Mission Indians, December 21, 2006
5. Cooperative Water Resource Management Agreement between Camp Pendleton and Rancho
California Water District, March 2002
1.6.1 Integrated Regional Water Management Plan
Integrated Regional Water Management (IRWM) is a relatively new initiative, aimed at developing longterm water supply reliability, improving water quality, and protecting natural resources. The Statewide
IRWM Program is supported by bond funding provided by DWR to fund competitive grants for projects
that improve water resources management.
The Upper Santa Margarita Watershed (USMW) IRWM Program began in 2006 as an interdisciplinary
effort by water retailers, wastewater agencies, storm water and flood managers, watershed groups, the
business community, tribes, agriculture, and non-profit stakeholders to improve water resources planning
in the Upper Santa Margarita Watershed IRWM Planning Region (Region). In 2007, the Region
published its first IRWM Plan and received confirmation by DWR through its Regional Acceptance
Process (RAP). In August 2011, the Region was awarded $2.167 million from the DWR IRWM
Implementation Grant Program to support a suite of three high-priority water management projects, and
in February 2014, the Region was awarded another $1.03 million from DWR to support an additional
suite of three high-priority water management projects. In August 2011, the Region was awarded
$777,050 to fund a comprehensive update of its 2007 IRWM Plan.
The USMW Region IRWM Plan Update will be complete in May 2014, which will comply with DWR's
2012 IRWM Program Guidelines, improve the content, and make the region eligible for future rounds of
grant funding. The 2014 IRWM Plan Update has allowed regional stakeholders to revisit the Plan goals,
objectives and priorities in light of changes that have occurred since 2007. Like the 2007 IRWM Plan, the
2014 IRWM Plan provides a mechanism for: 1) coordinating, refining and integrating existing planning
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efforts within a comprehensive, regional context; 2) identifying specific regional and watershed-based
priorities for implementation projects; and 3) providing funding support for the plans, programs, projects
and priorities of existing agencies and stakeholders.
1.6.2 Murrieta-Temecula Basin Groundwater Management Plan
Rancho California Water District is developing the Temecula Valley Basin Groundwater Management
Plan, covering the area identified as Groundwater Basin Number 9-05 in DWR’s Bulletin 118. RCWD,
WMWD, the Pechanga Band of Luiseño Mission Indians, private land owners with groundwater pumping
rights, and others currently manage the Temecula Valley Basin under judgments, permits, and agreements
through cooperation with multiple agencies. Development of an AB 3030-compliant Groundwater
Management Plan would organize these documents into one formally-adopted plan to manage the Basin
for its safe production and water quality. The Groundwater Management Plan will be developed with the
agreement of the Watermaster of the Santa Margarita River Watershed, pursuant to California Water
Code Section 10750.2.
1.6.3 Murrieta-Temecula Groundwater Flow Model
A key groundwater management tool for the Study Area is the Murrieta-Temecula Surface and
Groundwater Model (Groundwater Model). This model was developed between 1995 and 2001 by
GEOSCIENCE Support Services, Inc. (GEOSCIENCE) in cooperation with the United States Geological
Survey (USGS), RCWD, the United States Marine Corps – Camp Pendleton Base (Camp Pendleton),
Stetson Engineers, Inc., and the Santa Margarita River Watershed Watermaster. The model has been
applied numerous times, including a groundwater quality study of a proposed Temecula Valley Wine
Country Community Plan that evaluated the potential impacts on groundwater quality, specifically
relating to TDS and nitrate (GEOSCIENCE, 2012). The model continues to be refined, updated, and
applied.
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2.1 Basin Description
The Temecula Valley Groundwater Basin is likely the most studied groundwater basin in the RWQCB
San Diego Region. The southern Riverside County is within the RWQCB San Diego Region’s
jurisdiction. Numerous production wells owned and operated by the water purveyors and hydrogeologic
investigations by the water purveyors, state and federal agencies, and academic researchers have provided
information on the groundwater system. While extensive, these data have their limits. There are limited
data in areas with lower-yielding aquifers due to aquifer thicknesses or aquifer materials. There are also
limited data in the shallow alluvial aquifer, closest to the land surface. However, the data-rich areas of
the basin are from the groundwater production zones, which represent the most important portion of the
basin from a water supply standpoint.
As previously discussed in Section 1.2, the Study Area is a portion of the Temecula Valley Groundwater
Basin, as defined by DWR. The Temecula Valley Groundwater Basin underlies several valleys in
southwestern Riverside County and a portion of northern San Diego County. Murrieta, Temecula, Pauba,
Long, and Lancaster Valleys are largest of the valleys overlying this basin. The Basin is bounded by
nonwater-bearing crystalline rocks of the Peninsular Ranges. The overlying valleys are drained mainly by
Wilson, Temecula, Murrieta, Warm Springs, and Pechanga Creeks to the Santa Margarita River, which
flows west out of Temecula Valley. The Pechanga Indian Reservation overlies some of the southwestern
part of the Basin. Average annual precipitation ranges from 7 to 15 inches. The DWR-defined basin,
surrounding basins, and the Study Area are shown in Figure 2-1. (California Department of Water
Resources, 2003).
2.1.1 Basin Characteristics
GEOSCIENCE (2003) provided a description of basin characteristics for the Study Area. Quaternary
alluvium, which is estimated to be more than 2,500 feet thick, is the water-bearing material. Well yields
generally range to 300 gallons per minute (gpm) in the northwestern part of the Study Area, but reach
1,750 gpm for wells in Pauba Valley. Groundwater is generally unconfined, but is confined in the
Temecula Aquifer and near some faults that cut the basin.
Holocene alluvial deposits consist of unconsolidated gravel, sand, silt, and clay that are generally about
100 to 125 feet thick, but reach 200 feet thick. The Pleistocene age Temecula Arkose, an alluvial deposit
composed of arkosic sand with some marl, tuff, and silt, is at least 1,400 feet thick. Groundwater is also
extracted from weathered bedrock and from fractured rocks beneath the basin.
The Lancaster, Aguanga, and Agua Caliente faults and several strands of the Elsinore fault zone cross the
basin and may affect groundwater movement. The Wildomar fault is a groundwater barrier that produces
differences in water level and pressure in the northwestern part of the Basin. Murrieta Hot Springs lie
along an unnamed fault indicating that the fault affects subsurface flow.
A basemap and associated cross sections are shown in Figures 2-2 and 2-3. The cross sections show the
vertical extent of the younger alluvium, Pauba Aquifer, Temecula Aquifer, and basement complex
(bedrock). Additional details on basin geology can be found in Volume II - Geology and Hydrology Surface and Ground Water Model of the Murrieta-Temecula Ground Water Basin, California
(GEOSCIENCE, 2003).
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Figure 2-1 Temecula Valley Groundwater Basin and Nearby Groundwater Basins
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Figure 2-2 Groundwater Basin Basemap and Location of Cross Sections

Source: GEOSCIENCE, 2003
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Figure 2-3 Cross Sections

Source: GEOSCIENCE, 2003
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2.1.2 Flow Patterns and Water Budget
Flow patterns and water budgets are important in the understanding of how groundwater with elevated
TDS or nitrate concentrations (see Section 2.2.1 for a discussion on constituents) could move through the
groundwater system. The most complete picture of groundwater flow patterns and water budgets available
is provided by the Groundwater Model, which contains calibrated values of the sources of inflows and
outflows from the Basin and between the HSAs.
The Existing Conditions Baseline from the Groundwater Model is used to develop the flow pattern and
water budget information. The Existing Conditions Baseline includes land use and water use that reflect
existing conditions. This existing conditions level of land and water use is then simulated over historical
hydrology (precipitation and streamflow conditions) from 1984-2003.
Within the Pauba Aquifer under existing conditions, groundwater flow is generally toward the Lower
Wolf or French HSAs, as shown in Figure 2-4. This movement is likely indicative of the natural
topographic gradients toward the lowest point where the Santa Margarita River exits the Basin at the
Temecula Gorge in the Lower Wolf HSA and of the groundwater pumping and artificial recharge
activities, which moves groundwater toward the groundwater wells and away from recharge areas.
Within the Temecula Aquifer under existing conditions, groundwater flow is generally toward the
Murrieta and French HSAs, as shown in Figure 2-5. This movement is likely indicative of the
groundwater pumping and artificial recharge activities, which moves groundwater toward the
groundwater wells and away from recharge areas.
Also important for salt and nutrient management is the overall groundwater budget for the Basin. Table
2-4 shows the basinwide groundwater budget, based on the simulated Existing Conditions Baseline from
the Groundwater Model. Of importance to the salt and nutrient study is the amount of inflows and
outflows to the Basin. Approximately 41,000 acre-feet per year (AFY) of inflows reach the aquifer,
carrying varying loads of salts and nutrients depending on the source. There are approximately 44,000
AFY of outflows from the Basin in the form of groundwater pumping (95%), stream discharge (5%)1, and
evapotranspiration (< 1%). From a nutrient standpoint, these three mechanisms can remove nutrients as
the water is utilized by plants or discharged to surface water courses. From a salt standpoint, only stream
discharge removes salt from the system, as there is essentially no removal of salts from use of the pumped
water or from evapotranspiration. However, the majority of stream discharges in the Study Area is a
result of artificial recharge activities and is likely not true discharges of basin groundwater to surface
water courses.

1

From a surface water standpoint, the 2,000 AFY of discharge to streams is small compared to the overall average
annual flow of the Santa Margarita River at the Temecula Gorge, 18,000 AFY during the model simulation period,
which includes the hydrology of 1984-2003. Additionally, model simulations indicate about half of this discharge
occurs in the Upper Pauba HSA and is associated with artificial recharge activities (i.e., some of the recharged water
results in discharge to Temecula Creek) and would likely have TDS and nitrate concentrations similar to the
recharged imported and Vail Lake water.
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Table 2-4 Basinwide Average Annual Groundwater Budget, Simulated Existing Conditions
Component

Simulated Average
Annual Flow
(AFY)

Inflow
Precipitation

1,600

Streams

12,000

Artificial Recharge, Imported Water

16,000

Irrigation
Septic Systems
Mountain Front Runoff
Total Simulated Inflow

8,100
590
3,200
41,000

Outflow
Groundwater Pumping
Stream Discharge
Evapotranspiration

42,000
2,000
390

Total Simulated Outflow

44,000

Simulated Change in Storage

-3,000

Notes: Values are based on the simulated Existing Conditions Baseline from the Groundwater
Model which includes land use and water use that reflect existing conditions. This
existing conditions level of land and water use is simulated over historical hydrology
(precipitation and streamflow conditions) from 1984-2003.
Values are rounded to two significant figures
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Figure 2-4 Groundwater Flow Patterns, Pauba Aquifer, Existing Conditions
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Figure 2-5 Groundwater Flow Patterns, Temecula Aquifer, Existing Conditions
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2.2 Existing Groundwater Quality for Salt and Nutrient Analysis
2.2.1 Constituents
TDS and nitrate were selected for analyzing and managing salts and nutrients, respectively, in the Study
Area. Available groundwater quality data from the records of RCWD, WMWD, and the USGS were
collected and reviewed to establish the most appropriate constituents. Constituents considered included
nitrate, TDS, chloride, fluoride, magnesium, sulfate, and percent sodium. Nitrate and TDS are typically
utilized in Salt and Nutrient Management Plans. Of the others, chloride and boron in particular were
looked at closely due to stakeholder interest. Chloride and the other ions are part of the TDS value, which
is a total of the dissolved salts. Additionally, a correlation is seen in wells such that areas with higher
TDS concentrations tend to have higher chloride concentrations. Potential management measures would
be similar for controlling chloride concentrations as they are for controlling TDS concentrations. While
variable across the Basin, boron concentrations were found to be stable based on the past five (5) years of
groundwater data, with an average concentration within RCWD’s wells of 0.327 mg/l and concentrations
are low in imported supplies, approximately 0.134 mg/l averaged over the latest 5 years of data. These
values are lower than the Notification Level2 for boron for drinking water (1.0 mg/l) (California
Department of Public Health, 2010) and are lower than boron tolerance levels for sensitive crops such as
oranges and grapes (0.5 to 0.75 mg/l) (Ayers & Westcot, 1994). Given these factors, utilizing TDS as the
parameter for analyzing and monitoring salt concentration was considered appropriate, and chloride and
boron were dropped from consideration.
TDS and nitrate are selected for analyzing and managing salts and nutrients, respectively, in the Study
Area, based on:
x
x
x
x
x

The importance of anthropogenic (human) sources and the potential for management
The potential for nonattainment of Basin Plan Objectives
The availability of data
Stakeholder input
Consistency with the Recycled Water Policy and other Salt and Nutrient Management Plans

A discussion of the TDS and nitrate and the relevant drinking water standards are provided in the
following subsections.
Total Dissolved Solids
TDS concentrations can be compared to the Secondary Maximum Contaminant Levels (SMCLs) for TDS
and to the Basin Plan Objectives discussed in Section 1.3.2. SMCLs are established based on non-healthrelated aesthetic qualities of appearance, taste, and odor. These secondary standards are enforceable in
California for community systems. The SMCLs for TDS are provided at three levels:
x

Recommended: 500 mg/l (Constituent concentrations lower than the Recommended contaminant
level are desirable for a higher degree of consumer acceptance.)

x

Upper: 1,000 mg/l (Constituent concentrations ranging to the Upper contaminant level are
acceptable if it is neither reasonable nor feasible to provide more suitable waters.)

x

Short Term: 1,500 mg/l (Constituent concentrations ranging to the Short Term contaminant level
are acceptable only for existing community water systems on a temporary basis pending
construction of treatment facilities or development of acceptable new water sources.) (CCR Title
22 Division 4 Chapter 15 Article 16 §64449)

2

Notification Levels are health-based advisory levels established by the California Department of Public Health for
chemicals in drinking water that lack maximum contaminant levels (MCLs).
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The Basin Plan Objectives, range from 500 mg/l to 750 mg/l, as outlined previously in Table 1-1.
Nitrate
The nitrate concentrations can be compared to the Maximum Contaminant Level (MCL) for nitrate (as
NO3), 45 mg/l (CCR Title 22 Division 4 Chapter 15 Article 4 §64431), and to the Basin Plan Objectives
discussed in Section 1.3.2, 10 mg/l. The MCL is set by CDPH as close as technically and economically
feasible to its Public Health Goal (also 45 mg/l for nitrate (as NO3), which is established by the Office of
Environmental Health Hazard Assessment as the concentration in drinking water that does not pose any
significant risk to health, as derived from a human health assessment (California Department of Public
Health, 2011). The Basin Plan Objective is defined as “the limits or levels of water quality constituents or
characteristics which are established for the reasonable protection of beneficial uses of water or the
prevention of nuisance within a specific area” (California Water Code §13050(h)) and is currently set at
10 mg/l nitrate (as NO3). There are existing discussions on modification of the Basin Plan Objective to be
the same as the MCL.
2.2.2 Characterization of Existing Water Quality
Characterization of existing water quality is important to both compare against Basin Plan Objectives and
to set a baseline for comparison of future concentrations and analysis of trends. Existing concentrations
are projected for both TDS and nitrate in both the shallower Pauba Aquifer and Deeper Temecula
Aquifer.
Figure 2-6 and Figure 2-7 present maps of average concentration within the Pauba Aquifer of samples
over the period 2008-2012 for TDS and nitrate, respectively. Similarly for the Temecula Aquifer, Figure
2-8 and Figure 2-9 present maps of average concentration over the same period for TDS and nitrate,
respectively. Average concentrations at the wells are shown through individual dots, and zones of similar
concentration are developed based on the available data points. The zones of similar concentrations are
utilized due to insufficient data to develop a detailed contour map of regional concentrations. Ranges of
concentrations are shown due to variability at each well and due to uncertainties inherent in interpolating
between groundwater data. The maps generally show TDS concentrations near the Basin Plan Objective
for TDS in the Pauba Aquifer, with concentrations generally lower than those thresholds for TDS in the
Temecula aquifer and for nitrate in both aquifers. The maps also show the spatial variability in the
concentrations and the increased data density near the most productive portions of the aquifer system
where the municipal supply wells are sited.
A range for the average groundwater concentration for each HSA was developed by applying depth
weighted averaging to the concentration maps. Using aquifer geometry in the Groundwater Model, the
concentrations were weighted based on the thickness of the saturated aquifer at that location. The
weighted values were then averaged to develop the range of average groundwater concentration. In this
way, concentrations at areas with thicker aquifer materials are weighted more heavily than areas with
thinner aquifer materials, resulting in an average that is more reflective of the concentration of the total
volume of water. The average concentrations are shown in Table 2-5.
While much of the information presented in this Plan represent spatially-averaged values based on the
hydrologic subareas, variability within each of those subareas will result in some wells exhibiting higher
concentrations than the average and some areas exhibiting lower concentrations that the average. In many
cases, discrete sample results from wells that exceed the objectives also had earlier or later samples
showing results within the objective.
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Figure 2-6 TDS Concentrations at Wells and Zones of Similar Concentrations,
Pauba Aquifer, 2008-2012
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Figure 2-7 Nitrate (as NO3) Concentrations at Wells and Zones of Similar Concentrations,
Pauba Aquifer, 2008-2012

Temecula Valley Basin Salt and Nutrient Management Plan

March 2014

2-13

Basin Characterization and Groundwater Quality

Figure 2-8 TDS Concentrations at Wells and Zones of Similar Concentrations,
Temecula Aquifer, 2008-2012
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Figure 2-9 Nitrate (as NO3) Concentrations at Wells and Zones of Similar Concentrations,
Temecula Aquifer, 2008-2012
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Table 2-5 Averaged Concentrations within Each Hydrologic Subarea,
2008-2012, Temecula Aquifer
Average Concentration (mg/l)
Hydrologic
Subarea
Gertrudis
Pauba
Wolf
Wildomar

Pauba Aquifer
TDS
400 - 600
Upper: 450 - 650
Lower: 450 - 650
Upper: 400 - 600
Lower: 400 - 600
400 - 600

Temecula Aquifer
Nitrate
(as NO3)
5.5 – 7.5

250 – 450

Nitrate
(as NO3)
3-5

7–9

300 – 500

2.5 – 4.5

9 – 11

300 – 500

4.5 – 6.5

5–7

250 – 450

1–3

TDS

French

400 - 600

5–7

250 – 450

2.5 – 4.5

Murrieta

300 – 500

6-8

300 – 500

3–5

Note: values can be compared to the Basin Plan Objectives:
Nitrate (as NO3): 10 mg/l
TDS, Pauba Aquifer: 500 mg/l for Gertrudis, Upper Pauba, and Upper Wolf; 750 mg/l for Wildomar, French, Murrieta, Lower Pauba, and Lower
Wolf
TDS, Temecula Aquifer: 500 mg/l for Gertrudis, Pauba, and Wolf; 750 mg/l for Wildomar, French, and Murrieta

2.3 Historical Groundwater Quality Trends
Water quality data from RCWD and Western were used to show trends in water quality. Available
electronic data, covering 1991 – 2013, was compiled and plotted. The Mann-Kendall test3 was used to
identify the presence of significant trends. The test is commonly used to identify trends in environmental
data (U.S. Environmental Protection Agency, 2009). The trends and Mann-Kendall results show that
concentrations are generally stable for both TDS and nitrate in both the Pauba and Temecula Aquifers, as
shown in the following figures which display the concentrations over time at wells with the charts color
coded by the presence of a trend as indicated by the Mann-Kendall test.
x

Figure 2-10 - TDS concentrations in the Pauba Aquifer

x

Figure 2-11 - nitrate concentrations in the Pauba Aquifer

x

Figure 2-12 and Figure 2-13 - TDS concentrations in the Temecula Aquifer

x

Figure 2-14 and Figure 2-15 - nitrate concentrations in the Temecula Aquifer

The data suggest that concentrations of TDS and nitrate within the study area are generally stable, with no
regionally consistent increasing or decreasing trends, for both the Pauba and Temecula aquifers over the
past 23 years.

3

Mann-Kendell analysis is a groundwater trend analysis tool to determine if the values of a random variable generally increase or decrease over
a period of time in statistical terms (Helsel and Hirsch, 1992). Parametric or non-parametric statistical tests can be used to decide whether there is
a statistically significant trend.
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Figure 2-10 Historical Trends in TDS Concentrations at Selected Wells in the Pauba Aquifer
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Figure 2-11 Historical Trends in Nitrate (as NO3) Concentrations at Selected Wells in the Pauba Aquifer
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Figure 2-12 Historical Trends in TDS Concentrations at Selected Wells in the Temecula Aquifer (1 of 2)
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Figure 2-13 Historical Trends in TDS Concentrations at Selected Wells in the Temecula Aquifer (2 of 2)

2-19

Basin Characterization and Groundwater Quality

March 2014

Temecula Valley Basin Salt and Nutrient Management Plan

Figure 2-14 Historical Trends in Nitrate (as NO3) Concentrations at Selected Wells in the Temecula Aquifer (1 of 2)
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Figure 2-15 Historical Trends in Nitrate (as NO3) Concentrations at Selected Wells in the Temecula Aquifer (2 of 2)
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2.4 Variability of Groundwater Levels and Quality with Depth
As discussed above, the most abundant source of water quality data in the Basin is from municipal
groundwater production wells. These wells are designed to maximize water production and water quality.
From an ambient monitoring standpoint, this presents several challenges. First, groundwater production
wells typically utilize long screened intervals, that is, they intake water from a large vertical portion of the
aquifer. The result of these long screened intervals is averaging of water quality over what may be
multiple vertically-stratified water bearing zones in the subsurface.
To address the limitations of utilizing municipal production wells, groundwater level and groundwater
quality data from multiple-depth monitoring wells recently installed by the USGS were analyzed. The
USGS has completed 4 of a planned 11 multiple-depth monitoring wells having multiple piezometers at
selected depths to sample discrete locations vertically in the Study Area. The four wells completed to
date are all located within the Pauba Valley (see Figure 2-16). The wells with their multiple piezometers
are shown in cross sections with groundwater level (July 15, 2013), and average groundwater quality data
(average of 2006 - 2011) for each depth. Data for the VDC Recharge Basin Well was not available at the
time of analysis.
The water level and water quality data show differences in conditions with depth. At Pala Park, average
nitrate concentrations are 12 mg/l in upper portion of the aquifer, but non-detect in the deeper wells. TDS
concentrations in the Pala Park well are similar at the different depths. The Temecula Creek well also
shows higher nitrate and TDS concentrations in the upper portion of the aquifer. Interestingly, Wolf
Valley shows a different situation with the deeper well having higher nitrate and TDS concentrations than
the shallower well. Additional monitoring and detailed analysis will likely provide additional information
on the migration of water through this portion of the aquifer system.
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Figure 2-16 Location of USGS Multiple-Depth Monitoring Wells
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Figure 2-17 TDS and Nitrate Concentration in USGS Multiple-Depth Monitoring Wells
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An analysis of salt and nutrient loading occurring due to surface activities is presented to identify sources
of salt and nutrients, the linkage of those sources with the drinking water aquifer, and the mass of salts
and nutrients loaded to the drinking water aquifer from those sources.
Salt and nutrient loading from surface activities to the Study Area groundwater basin is due to numerous
sources, including:
x

Irrigation water (imported water, groundwater, and recycled water);

x

Agricultural inputs (fertilizer and amendments);

x

Artificial recharge (imported water and Vail Lake water); and

x

Human waste (septic systems).

The salt and nutrient loads from sewered indoor urban use are assumed to be primarily routed to the
municipal wastewater system for recycling or discharge rather than to groundwater. Other sources of salts
and nutrients, such as atmospheric loading, are not considered a significant contributing source of salts
and nutrients or are incidentally captured in the analysis.
This chapter of the Plan describes how the salt and nutrient loads are projected and incorporated in the
Murrieta-Temecula Surface and Groundwater Model. The salt and nutrient loads developed in this chapter
are simulated in the Murrieta-Temecula Surface and Groundwater Model to perform the groundwater
quality trend analysis, as described in Chapter 5.

3.1 Methodology
The existing Murrieta-Temecula Surface and Groundwater Model was used as the basis for the salt and
nutrient analysis in this Plan. An introduction to the model was provided in Section 1.6.3. This section
provides more detail on the salt and nutrient loading inputs into the model and how those inputs were
refined through the development of this Plan.
3.1.1 Input Data
The Murrieta-Temecula Surface and Groundwater Model was utilized in 2012 to simulate water quality
conditions in the Basin to support the proposed Temecula Valley Wine Country Community Plan. With
regards to salt and nutrient loading, the Wine Country effort included definition of concentrations for
inflows and outflows. These concentrations were refined along with the initial concentrations (described
in Section 2.2.2). Various updates and refinements made to the model to meet the needs of the Plan effort
included:
x

A more detailed breakdown of percolation from irrigation in order to distinguish between
characteristics of different crops and urban landscapes

x

Refined or confirmed concentration for inflow components based on the latest available 5-year
period of data

The Groundwater Model was then used to simulate changes in water quality over time. The information
provided below summarizes these model inputs, based on information contained in Temecula Valley Wine
Country – Water Quality Modeling (GEOSCIENCE, 2012) and in the refinements made as part of this
effort.
Inflow concentrations for the Murrieta-Temecula Surface and Groundwater Model are from the following
categories:
x

Upper Valle de los Caballos (UVDC) artificial recharge
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o From Vail Lake
o From Metropolitan Water District of Southern California (MWD) imported water
Percolation
o From irrigation by recycled water
o From irrigation by potable water
 Urban landscaping
 Citrus
 Vineyards
 Other uses
o From septic tanks
Percolation from precipitation
Recharge from mountain front runoff
Streambed percolation

Details on these categories are provided below.
Artificial Recharge
Loading from artificial recharge at the UVDC ponds (see Figure 3-1) is based on the concentration and
volume of the source water. The concentration for imported water used for artificial recharge at the
UVDC was 480 mg/l for TDS and 1.2 mg/l for nitrate (as NO3) based on the past 5 years of source water
quality data from MWD’s Skinner Plant. The concentration for Vail Lake water used for artificial
recharge at the UVDC was 620 mg/l for TDS and 0.44 mg/l for nitrate (as NO3) based on Vail Lake
monitoring data provided by RCWD. Recharge volumes are based on available data from RCWD.
Also shown on Figure 3-1 is the area covered by the Wine Country Community Plan. This plan expands
the present boundaries of the Wine Country, addresses land use issues, and sets development standards
specifically tailored for wineries, equestrian uses and residential development. Resulting development
will include septic systems in many areas (see Section 5.1.2) and consideration is needed for the
continued operation of the UVDC ponds to augment water supplies.
Percolation from Potable Water
The analysis for percolation input into the groundwater model was based on land use and concentrations
for recharge occurring at those land uses.
Land use data was obtained from the 2008 Southern California Association of Governments (SCAG)
parcel dataset. This dataset contains several hundred discrete land use categories. These categories are
consolidated into the following land use groups:
x
x
x
x
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Urban residential
Farmsteads
Urban commercial and
industrial
Urban commercial and
industrial, low
impervious surface

x
x
x

Vacant
Urban landscape
Non-irrigated
agriculture

x
x
x

Vineyards and
Orchards
Nurseries
Horses
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The spatial distribution of land uses is shown in Figure 3-2. These land uses generally have the following
agronomic uses: turfgrass, citrus, or vineyards. Based on these uses, each land use group is assigned
characteristics including:
x
x
x
x
x
x

Applied water;
Percent irrigated;
Applied nitrogen;
Used nitrogen;
Leachable nitrogen; and
Applied TDS.

Source Water

The water quality for source water varies depending on the water purveyor. Potable water is provided by
RCWD, EMWD, and WMWD; recycled water is provided by RCWD and EMWD.
RCWD utilizes a blend of groundwater and imported water for its supply. The TDS concentrations
average 480 mg/l for imported water and 468 mg/l for well water. The nitrate (as NO 3) concentrations
average 1.2 mg/l for nitrate (as NO3) for imported water and 7.9 mg/l for well water, based on water
quality data from MWD’s Robert A. Skinner Treatment Plant (Skinner Plan) and well data from RCWD’s
Consumer Confidence Report. Based on groundwater providing 50% of RCWD’s supply (including
imported water recharging the groundwater aquifer) and imported water providing 45% (with recycled
water providing the balance), the overall average concentrations for the system are 470 mg/l TDS and 4.7
mg/l nitrate (as NO3)
EMWD provides imported water to areas of its retail service area within the Study Area from the Skinner
Plant for water supply. Thus, delivered water quality is the same as from the Skinner Plant: 480 mg/l for
TDS and 1.2 mg/l for nitrate (as NO3) as provided by RCWD.
WMWD utilizes a blend of groundwater and imported water from MWD’s Skinner Plant for its retail
service area within the Study Area. WMWD’s annual Water Quality Report includes average delivered
water quality information for their Murrieta Division. These average concentrations are 412 mg/l TDS
and non-detectable for nitrate (as NO3) (assumed 0.44 mg/l for computational purposes).
Local water purveyors have a limited ability to control or influence the quality of the imported water
supply, and yet changes in this supply can have an impact on the loading in the basin, particularly with
regards to salt. For reference, Figure 3-3 shows the historical TDS concentrations for the imported water
supplies, based on data from MWD’s Skinner Plant. The TDS concentrations in the imported water
varied from 260 mg/l to 640 mg/l during the 2001-2013 time period. This variability will impact shortterm salt loads, although long-term averages will be less impacted by variability on a shorter time scale,
and the use of 480 mg/l TDS is appropriate for use within the model in evaluating long-term groundwater
quality trends in the basin.
Table 3-6 provides a summary of the source water concentrations; service areas of the water purveyors
are shown in Figure 3-4.
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Figure 3-2 Existing Land Use
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Figure 3-3 Historical TDS Concentrations, Imported Water

Table 3-6 Water Quality Parameters for Loading Model Potable Water Sources
Source

TDS (mg/l)

Nitrate (as NO3)
(mg/l)

RCWD (imported water and groundwater)

470

4.7

EMWD (imported water)

480

1.2

Western (groundwater)

412

ND*

* Non-detectable, assumed 0.44 mg/l for computational purposes
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Crop Contributions

Different crops have different water and nutrient requirements. The primary crops in the study area are
wine grapes (vineyards) and citrus, as well as turfgrass for urban landscape. Average applied water and
load factors that reflect the variability in soil, hydrologic, and user conditions (as documented in
Appendix A) were developed to assist in characterizing the volume and concentration of water that
ultimately reaches the aquifer system. While it is understood that different growers or property owners
will irrigate and fertilize differently, the values developed are considered an appropriate approximation of
regional averages. The values developed include volume of applied water, volume of leachate water
(volume of water that leaves the root zone and recharged the aquifer), nitrogen application (total
application, including nitrogen contained in the irrigation water), and nutrient uptake (percent of applied
nitrogen that is consumed by the plant). These values are summarized in Table 3-7 and presented in
detail in Appendix A.
Table 3-7 Landscape and Agriculture Loading Inputs
Input

Vineyards

Turfgrass

Applied Water (in/year)

56 – 62*

Leachate Water (in/year)

16 – 22*

Nitrogen Application (lbs N/acre-year)
Nutrient Uptake (%)

Citrus

22

40

3.5

6

200

35

125

80

70

70

* Values are variable depending on source water. The remaining values in the table vary as well, but variation is negligable.
See Appendix A for additional detail.

Percolation from Recycled Water
Recycled water is used for irrigation purposes in the Study Area and is provided by two separate
treatment plants. Water quality from the Santa Rosa Water Reclamation Facility averages 710 mg/l TDS
and 31 mg/l nitrate (as NO3) over the past 5 years, based on data from RCWD. Water quality from the
Temecula Valley Regional Water Reclamation Facility averages 690 mg/l TDS and 42 mg/l nitrate (as
NO3) over the past 5 years, based on data from EMWD. These values are shown in Table 3-8.
Table 3-8 Water Quality Parameters for Loading Model Recycled Water Sources
Source

TDS (mg/L)

Nitrate (as NO3)
(mg/L)

RCWD (Santa Rosa Water Reclamation
Facility)

710

31

EMWD (Temecula Valley Regional Water
Reclamation Facility)

690

42

In 2012, RCWD provided approximately 3,400 AF of recycled water within the Study Area (additional
recycled water was provided by RCWD just outside the Study Area). EMWD was the source of a portion
of this water that was delivered by RCWD and also provided a small quantity of recycled water in the
northern portion of the Study Area. The location of the recycled water use is shown in Figure 3-4.
In addition to the areas served with recycled water shown in Figure 3-4, there are additional areas just
outside of the Study Area that include additional recycled water use. Notable areas include the French
Valley area to the north of the study area in the French HSAs. The potential impact to the groundwater
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basin from these areas is incorporated into the analysis through groundwater flow into the basin across
basin boundaries.
Recycled water is currently applied to turfgrass; there is no application to wine grapes or citrus. EMWD
and RCWD recycled water contains higher TDS and nitrate concentrations than potable water sources.
The higher TDS concentrations result in a greater need for leaching to avoid salt buildup in the soil. This
results in somewhat higher water application and thus somewhat higher salt loading. The higher nitrate
concentrations, however, have a limited impact as these concentrations remain below the nutrient needs of
the turfgrass. With proper fertilization that recognizes the reduced need for nitrate application, the total
nitrate loading will be similar to a potable source. Additional detail can be found in Appendix A.
Septic
For percolation from septic systems (also known as Onsite Wastewater Treatment Systems or OWTSs),
the TDS concentration was assumed to be the source water concentration plus an urban increment of 225
mg/l, then adjusted by a factor of 1.11 for percolation efficiency effect (i.e., 1.11 = 1 / 0.9). For example,
if the source TDS concentration of the septic system is 470 mg/l and the recharge efficiency is 90%, the
TDS concentration of percolation from domestic septic system flow would be calculated as 772 mg/l (i.e.,
772 = (470 + 225) x (1 /0.9)). Nitrate concentrations are developed based on the source water
concentration plus an incremental increase of 133 mg/l (30 mg/l Nitrate as N) adjusted by a factor of 1.11
for percolation efficiency effect. For example, if the source nitrate concentration of the septic system is
1.2 mg/l, the nitrate concentration of percolation from domestic septic system flow would be calculated as
149 mg/l (i.e., 772 = (1.2 + 133) x (1 /0.9)). Total average flow from the septic system reaching the
aquifer is represented as 200 gallons per day per system. These values are summarized in Table 3-9.
Information documenting which parcels have septic systems or details on those systems was not
available. Assumptions on the location of septic systems were developed separately for two areas: the
area served by EVMWD and the remainder of the Study Area. For the area served by EVMWD, a septic
system is assumed to be located at parcels identified by EVMWD as having water service but no sewer
service. For the remainder of the service area, a septic system is assumed to be located at developed
residential and commercial properties not within the area sewered by EMWD, RCWD, or WMWD. The
locations of parcels assumed to have septic systems are shown in Figure 3-5.
In addition to the areas served with septic systems shown in Figure 3-5, there are additional areas just
outside of the Study Area that include additional septic systems. Notable areas include the Glen Oaks
area to the northeast of the study area in the Gertrudis and Upper Pauba HSAs. The potential impact to
the groundwater basin from these areas is incorporated into the analysis through groundwater flow into
the basin across basin boundaries.
Table 3-9 Water Quality Parameters for Septic Systems
Input

a

Flow (gpd/system)

200

Nitrate (as NO3) Concentration (mg/l)

150

TDS Concentration (mg/l)

March 2014

Value
b

710 – 780

c

a.

Source: Rancho California Water District, 2012

b.

Values are variable depending on source water. Value is the potable water
concentration plus an increment of 133 mg/l nitrate as NO3 (30 mg/l nitrate as N)
divided by 0.9 to account for evaporative losses. Formula is adapted from
GEOSCIENCE (2012).

c.

Values are variable depending on source water. Value is the potable water
concentration plus an increment of 225 mg/l TDS divided by 0.9 to account for
evaporative losses. Formula is adapted from GEOSCIENCE (2012).
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Mountain Front and Areal Recharge
The TDS concentration for areal recharge (i.e. deep percolation of precipitation) was assumed to be 100
mg/l. While TDS concentrations in precipitation are near zero, infiltrating precipitation is known to leach
salts from the soil as it travels downward. The 100 mg/l TDS concentration within infiltrating
precipitation is consistent with calibration results achieved during development of the Groundwater
Model. Although the nitrate concentration of precipitation is near zero, to account for nitrate pick-up as
precipitation infiltrates through surface soils, a nitrate concentration of 9 mg/l (as NO3) was assumed for
areal recharge precipitation infiltration. This 9 mg/l assumption is consistent with prior Groundwater
Model efforts. Mountain front recharge is assumed to have the same concentrations. These values and
assumptions are unchanged from the previous applications of the Groundwater Model (GEOSCIENCE,
2013).
Streambed Recharge
Streambed recharge is divided into two separate sources, (1) Vail Lake and (2) local streamflow and
storm water. Recharge from Vail Lake water is assumed to have the same concentrations as Vail Lake
itself: 620 mg/l for TDS and 0.44 mg/l for nitrate (as NO3) based on data from RCWD. Some recharge
occurs as a result of more local recharge and likely has lower concentrations; for these local sources
concentrations are based on wintertime storm water sampling by Riverside County Flood Control and
Water Conservation District, which indicates an average of approximately 350 mg/l for TDS and 4.4 mg/l
for nitrate (as NO3).
3.1.2 Modeling
With the updated initial concentration and inflow concentrations, the model was then run with the refined
values under existing land and water use conditions
The results of these simulations are used to project the long term impact of existing loading.
Additionally, the results are used as a platform to characterize the impacts of loading under future
conditions, with a different land use and water supply mix, and under the recycled water and storm water
goals discussed in the next chapter.
Projection of the impacts of future loading is performed outside of the Groundwater Model, utilizing a
separate spreadsheet-based mass balance model, as the Groundwater Model does not currently contain the
capability to model future conditions. Future loading simulation and the impacts of the goals are
described in Chapter 5.

3.2 Loading Analysis Summary
Based on the loading parameters and methodology described above, the loading model is used to develop
TDS and nitrate loading rates across the basin.
Table 3-10 and Table 3-11 summarize the overall contribution of each land use group to total TDS and
nitrate loading, respectively. This is shown graphically along with the breakdown of percolation by
irrigation by crop type in Figure 3-6 and Figure 3-7 for TDS and nitrate, respectively.
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Table 3-10 Average Annual Mass Loading of TDS, Existing Land and Water Use Conditions
TDS
Mass
(tons)

Loading Source

Average TDS
Concentration
(mg/l)

Volume
(AFY)

Percolation – Irrigation

19,000

1,700

8,100

Artificial Recharge – Imported Water

10,000

16,000

8,700

480
a
350
b
620

Percolation – Septic Systems

620

770

590

Mountain Front Recharge

430

100

3,200

Percolation - Precipitation

220

100

1,600

Percolation – Streams

12,000

Note: Substitution of 3,400 AFY of recycled water for potable water adds 440 tons of TDS per year
a: Concentration of stream percolation from local, small streams
b: Concentration of stream percolation originating in Vail Lake

Other
Citrus
Vines

Turfgrass

Percola
Percolation Irrigation

Percolation Streams

Artificial
Recharge Imported
Water

Figure 3-6 Distribution of Average Annual Mass Loading of TDS, Including Breakdown of
Percolation – Irrigation, Existing Land and Water Use Conditions
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Table 3-11 Average Annual Nitrate (as NO3) Loading, Existing Land and Water Use Conditions
Nitrate
(as NO3)
Mass
(tons)

Average
Nitrate (as
NO3)
Concentration
(mg/l)

Volume
(AFY)

Percolation – Septic Systems

120

150

590

Percolation – Irrigation

110

9.9

8,100

Mountain Front Recharge

38

8.9

3,200

Artificial Recharge – Imported Water

25

16,000

Percolation – Streams

22

1.2
a
0.4
b
4.4

Percolation - Precipitation

20

8.9

1,600

Loading Source

12,000

Note: Substitution of 3,400 AFY of recycled water for potable water has a negligible impact on nitrate concentrations due to
application at or below agronomic rates
a: Concentration of stream percolation from local, small streams
b: Concentration of stream percolation originating in Vail Lake

Artificial
Recharge Imported
Mountain
Other
Water
Front
Recharge

Percolation Irrigation
Citrus
Vines

Percolation Septic
Turfgrass

Figure 3-7 Distribution of Average Annual Mass Loading of Nitrate (as NO3), Including Breakdown
of Percolation – Applied Water, Existing Land and Water Use Conditions
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4.1 Goals
The Recycled Water Policy requires the identification of recycled water and storm water recharge goals.
These goals are intended to assist in meeting statewide goals for recycled water and storm water use and
to allow for regional analysis of potential benefits and impacts from these goals. The following presents
the goals developed for recycled water use and storm water activities in the Study Area. The goals are
developed to allow for the analysis of potential benefits and impacts in the Groundwater Quality Trend
Analysis developed in Chapter 5.
4.1.1 Recycled Water Goals
The water purveyors, consistent with the Recycled Water Policy, wish to increase recycled water usage to
provide an additional reliable water source and to continue to avoid discharging wastewater flows.
RCWD operates a non-potable (recycled) water system, which includes 64 miles of pipelines, four
reservoirs, six pump stations, four seasonal storage ponds, and total system storage of eight million
gallons. Recycled water is delivered for irrigation through RCWD’s recycled water supply system and
multi-zone transmission piping network. The recycled water supply is from two tertiary facilities:
x

EMWD: Temecula Valley Regional Water Reclamation Facility, a tertiary treatment facility
located at 42565 Avenida Alvarado in Temecula with a design capacity of 18 million gallons per
day (mgd).

x

RCWD: Santa Rosa Water Reclamation Facility, a tertiary treatment facility located at 26266
Washington Avenue in Murrieta, with a design capacity of 5 mgd.

Recycled water from the Temecula Valley Regional Water Reclamation Facility is delivered to RCWD
under agreement with EMWD (Rancho California Water District, 2011) for purposes of augmenting
RCWD’s Santa Rosa Water Reclamation Facility recycled water deliveries to its retail customers.
EMWD also delivers TVRWRF recycled water for retail service to a small number of parcels in the
northern portion of the Study Area. Areas currently receiving recycled water are shown in Figure 5-1.
Recycled water goals were developed on the basis of communication with stakeholders, existing and
projected wastewater supplies, existing water use commitments, and prior recycled water use studies
conducted by RCWD and EMWD. Recycled water goals are established at two levels: a lower level of
usage termed Goal Level 1 and a higher level of usage termed Goal Level 2. Analyzing recycled water
use at these two levels provides information to help guide future decision making processes to balance the
need for water quantity, water quality, and affordable water supplies. Table 4-12 presents the two goal
levels for recycled water use in the Basin. The goals are incorporated into the groundwater quality trend
analysis described in Chapter 5.
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Table 4-12 Goals for Recycled Water Use within the Study Area, by 2035 (AFY)
User

Goal Level 1

Goal Level 2

EMWD

No anticipated change in near-term retail deliveries

EVMWD

135 AFY of additional
future use for irrigation
of turfgrass

RCWD

750 AFY of additional
future use for irrigation
of turfgrass

250 AFY of additional
future use for irrigation of
turfgrass
Continuation of existing
use, but demineralized to
500 mg/l TDS
Additional 4,000 AFY of
Indirect Potable Reuse
(IPR) at 250 mg/l TDS
and 31 mg/l nitrate (as
NO3)

4.1.2 Storm Water Goals
Flood control and storm water management within the Study Area is overseen by the Riverside County
Flood Control and Water Conservation District (RCFC&WCD). RCWD is also responsible for
conserving and reclaiming storm water for beneficial use. Increasing recharge of storm water can
potentially help augment groundwater supplies as well as improve groundwater quality. Studies in nearby
Los Angeles has shown that storm water has low concentrations of most constituents of concern and
groundwater near areas of storm water capture shows no evidence of groundwater quality degradation
(Los Angeles and San Gabriel Rivers Watershed Council, 2010). Local sampling by RCFC&WCD also
shows low concentration in storm water, outside of very low-flow conditions.
Storm water goals are not developed as part of this effort, as storm water projects are being advanced
through the development of the USMW IRWM Plan and through the MS4 (Municipal Separate Storm
Sewer Systems) permit. These and related efforts are expected to result in additional development of
storm water capture projects and the implementation of additional best management practices. While
these efforts and others are continuing in the Basin, the benefit of recharge of storm water (which is likely
low in TDS) is not included in the groundwater quality analyses in this plan due to uncertainties in the
projected quantity of storm water recharge at this time. Not including storm water in the groundwater
quality trend analysis at this point is a conservative approach as storm water would likely decrease TDS
and nitrate concentrations in the Basin. Future updates to the Plan may consider these efforts as they
continue to be planned, designed, and implemented.

4.2 Water Management Strategies
The water purveyors in the study area have a commitment towards water quality protection. The benefits
that are accrued from the presence and utilization of high-quality groundwater are significant, including
cost, operational flexibility, and benefits that extend statewide, through increased dependence on local
supplies resulting in decreased imported water demand.
RCWD’s customers pay less for water due to the use of groundwater supplies than others in Southern
California. These groundwater supplies have a significantly lower cost than imported water supplies from
the San Francisco Bay/Sacramento-San Joaquin Delta (Bay-Delta) through the State Water Project or the
Colorado River through the Colorado River Aqueduct. The high quality of the groundwater also avoids
the cost of treatment by RCWD, such as demineralization, or by the homeowner, such as water softeners.
The high quality groundwater further reduces salt concentrations in sewage, making recycled water usage
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more feasible. Groundwater supplies provide operational flexibility and improved reliability as water
managers can conjunctively manage the groundwater resource with imported and recycled water supplies
to balance the overall cost, available, and quality of the water to meet local needs. This is of particular
importance given the seismic and regulatory risks of future imports from the State Water Project. Finally,
the reduced usage of imported water has statewide benefits from reduced stress on the over-allocated
State Water Project.
4.2.1 Comprehensive Groundwater Management
This Plan is a component of a broad base of groundwater management actions within the Study Area,
including the development of the Groundwater Management Plan, a Groundwater Protection Policy,
implementation of the Groundwater Optimal Management Study, compliance with the state’s OWTS
policy, and continued education of stakeholders and public on water quality and health of the basin.
The Groundwater Management Plan effort is being led voluntarily by RCWD to meet the requirements of
California Water Code 10750 et seq. The Groundwater Management Plan is being developed through a
stakeholder process and will include the following components to create a robust groundwater
management program complementary to the existing adjudication:
x

Basin management objectives,

x

Monitoring and management of groundwater levels,

x

Monitoring of inelastic land surface subsidence,

x

Monitoring protocols,

x

Groundwater quality,

x

Surface flows and quality,

x

Map of the groundwater basin and the area subject to requirements of groundwater management,
and

x

Approach to work cooperatively with public entities within the watershed and overlying the
groundwater basin.

The RCWD Board of Directors adopted a Groundwater Protection Policy on December 12, 2013 that
affirms the District's commitment to protecting the availability and quality of RCWD's groundwater
resources through coordination with regulators and stakeholders to:
x

Promote compliance with groundwater quality objectives established by the RWQCB,

x

Implement or encourage programs or management strategies that protect groundwater quality,

x

Encourage water use practices that are consistent with water quality protection,

x

Ensure that new development within the RCWD service area incorporates appropriate water
quality protection measures, and

x

Develop and implement a Local Area Management Plan (LAMP) as provided for in the State
Water Resources Control Board OWTS Policy to ensure that septic tank discharges are consistent
with maintaining compliance with RWQCB groundwater quality objectives for salinity and
nitrate.

In accordance with this Policy, RCWD is coordinating with the County of Riverside and Applicable
RWQCBs (San Diego Region and Colorado River Region) in the implementation of the State of
California OWTS policy. The Regional Boards are currently evaluating how the OWTS policy may affect
onsite wastewater system approvals within RCWD's service area. Water quality studies, including this
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Plan, have stated the importance of evaluating water quality impacts associated with discharges from
OWTS's. Coordination among RCWD, the County of Riverside, and the Regional Boards will be required
to address RCWD's water quality protection needs in the development and implementation of a LAMP.
Education and outreach is an important component of water management. RCWD and the other
stakeholders provide information via web sites, bill inserts, public service announcements, attendance at
community events, workshops, and other avenues for outreach. This includes providing information on
the water supply system, water conservation, water quality, and access to reports, data, and documents.
4.2.2 Continual Improvement in Data and Analysis
Ongoing monitoring programs and continuing hydrogeologic study and data collection efforts will
provide additional information on which to assess groundwater quality, groundwater quality protection
needs, and the effectiveness of implemented management strategies. These ongoing of continuing
programs include:
x

Continuation of RCWD's ongoing program for monitoring the quality of groundwater in RCWD's
production and monitoring wells,

x

Continuation of RCWD's ongoing program for monitoring piezometric levels in monitoring and
production wells,

x

Implementation of supplemental monitoring through RCWD's agreement with USGS for the
installation of monitoring wells capable of evaluating water quality and piezometric levels from
different aquifer depths at the same location,

x

Continuation of ongoing monitoring of imported water quality, and

x

Continuation of RCWD's ongoing monitoring of water quality within the RCWD water
distribution system.

4.2.3 Coordination with Other Entities
Numerous local, state, and federal entities have a role in groundwater management. By coordinating with
these agencies, efforts can become more efficient and more effective. Other programs include:
x

Storm water capture programs – coordination with RCFC&WCD

x

Septic system programs – Coordination with RWQCB and Riverside County

x

Low Impact Development (LID) – Coordination with Riverside County

x

Monitoring programs – Coordination with USGS (Groundwater Ambient Monitoring and
Assessment - GAMA) and DWR (California Statewide Groundwater Ambient Monitoring –
CASGEM)

x

Other groundwater management plans/requirements

4.2.4 Salinity Management Strategies
Specific to salinity management, RCWD will continue to monitor salinity concentrations through analysis
of groundwater samples. The monitoring results will be analyzed by looking for changes in regional
trends. Regional trends over the past 20 years show stable TDS concentration in the Study Area. Should
those trends begin to turn upward, additional management strategies will be considered.
Historical groundwater quality data from the past 50 years indicate that gradual increases in groundwater
TDS concentrations have occurred both within the Pauba and Temecula Aquifers during the first 30 years
of that period and that TDS concentrations are largely stable over the past 20 years. The groundwater
quality trend analyses presented in Chapter 5 project that these gradual increases may continue under both
existing and projected load conditions. Currently, streamflow exiting the Basin represents the only
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significant mechanism for removing salt from the Basin, and groundwater discharges to the streams is
very limited. To lessen or reverse the historic and projected trend of gradual increases in groundwater
TDS concentrations, some form of additional salt export will be required. Such salt export may include
water or recycled water demineralization and associated ocean disposal of brine.
The timing and need for such salt export is currently unknown, as recent data trends are relatively stable
(see Section 2.3) and water quality improvement effects associated with storm water recharge cannot
currently be quantified. Additional monitoring (see Section 4.2.2) in conjunction with ongoing storm
water compliance efforts will allow for better understanding of groundwater quality trends and the
potential need for implementation of an engineered salt export program. Storm water recharge, in
particular, may beneficially influence groundwater quality, as storm water recharge can provide a high
quality inflow to the groundwater system that can help lower concentrations of salts. Stakeholders will
work with Riverside County to implement storm water recharge projects, including implementation of
LID techniques.
4.2.5 Nutrient Management Strategies
Specific to nutrient management, RCWD will continue to monitor nitrate concentrations through analysis
of groundwater samples. The monitoring results will be analyzed by looking for changes in regional
trends. Current regional trends show stable nitrate concentration in the Study Area. Should those trends
begin to turn upward, additional management strategies will be considered.
Unlike salts discussed above, there is removal of nutrients when applied to the landscape and nutrients are
not necessarily subject to the same accumulation over time. However, groundwater quality trend analysis
in Chapter 5 shows an increase over time for some hydrologic subareas, some of which may exceed the
Basin Plan Objective. That objective of 10 mg/l nitrate (as NO3), however, is well below the MCL and
the Public Health Goal4 of 45 mg/l. The RWQCB is currently considering modifying the Basin Plan
Objective to 45 mg/l, which would result in compliance for the hydrologic subareas for nitrate.
Septic systems are a significant source of nitrate to the groundwater system. Proper management of
septic systems is needed to protect water quality at local supply wells. It is recognized that a centralized
collection system provides best method and flexibility to manage nitrogen from wastewater. With that in
mind, stakeholders will seek to sewer areas in the Basin where feasible. For areas that remain on septic
systems, stakeholders will work within the OWTS policy and the development of the LAMPs to minimize
impacts from septic systems on the groundwater system through implementation to protect groundwater
quality at specific locations.
Increased recharge of storm water and maintaining recharge even when urbanizing is important to nutrient
management. With proper design, storm water recharge can provide a high quality inflow to the
groundwater system that can help lower concentrations of nutrients. Stakeholders will work with
Riverside County and other local land use entities to implement storm water recharge projects, including
implementation of LID techniques.

4

Public Health Goals (PHGs) are established by the California Office of Environmental Health Hazard Assessment
and is the concentrations of contaminants at which adverse health effects would not be expected to occur, even over
a lifetime of exposure. The PHGs are used to develop Maximum Contaminant Levels, which take into account not
only chemicals' health risks but also factors such as their detectability and treatability, as well as costs of treatment.
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The groundwater quality trend analysis is performed to assist in meeting the requirements of Resolution
68-16, the Basin Plan, and the Recycled Water Policy. These documents are described in Section 1.3.

5.1 Approach
The approach to analyzing groundwater quality trends in the Basin is designed to utilize historical water
quality trends together with simulation results using the Murrieta-Temecula Groundwater Flow Model
and a spreadsheet-based mass balance model. These three resources are used together to gain an
understanding of potential changes in groundwater quality.
Historical water quality data is based on the full period of record of electronic water quality data from
RCWD and WMWD at the time of writing, 1993 – 2013. The water quality simulations using the
Groundwater Model and the mass-balance model were run for 20 years. Twenty years was deemed an
appropriate length of time as it allows sufficient time to see trends in the data, but is not so long that
uncertainties in parameters could compound to the point where results would not be sufficiently reliable.
5.1.1 Approach to Existing Groundwater Quality Trends
Considerable time lapses may occur between the time salt and nutrient loads are applied and the effects
on groundwater quality are observed. As a result of this time lapse, land and water use practices in effect
today may not influence groundwater quality until well into the future. The calibrated Groundwater
Model is used together with the loading analysis and existing groundwater quality data to assess how
continuation of existing land and water use practices may affect future groundwater quality.
The model simulates the change in groundwater quality over time as a result of loading from existing or
future land and water uses. However, there is uncertainty in the simulation due to the assumptions
required to develop loading values. There is also uncertainty inherent in the Groundwater Model, despite
a robust and regionally-accepted calibration process for groundwater flow. Finally, groundwater flow
models that are not purpose-built for groundwater quality simulation often can overestimate the speed
with which constituents can enter the aquifer system due to assumptions of vertical mixing across model
layers, lack of simulation of the unsaturated zone and the time required to move through that distance, and
the use of averaged stratigraphy that can remove the impact of smaller clay lenses that can slow the
movement of water. Although these potential issues are noted, the Groundwater Model is a wellcalibrated tool for groundwater flow simulation, the loading assumptions were vetted through the
stakeholder process described in Section 1.4, and this application of the Groundwater Model is considered
a rigorous method to assist in meeting the technical needs of this Plan.
The recent historical groundwater quality trend data provides important information as it is representative
of the actual conditions at the wells. These analytical results are not subject to the assumptions that are
involved in the loading analysis and the application of the groundwater model. However, groundwater
flow paths are such that the data may represent water that was recharged decades or longer ago, and may
not be representative of groundwater recharge resulting from existing or recent land and water use
practices.
The Groundwater Model and the groundwater quality data are used in tandem to realize the strengths of
both: the Groundwater Model’s ability to simulate long-term impacts of existing land uses and the
groundwater quality data’s ability to show actual water quality data from the aquifer.
5.1.2 Approach to Future Groundwater Quality Trends
After the calibrated Groundwater Model has been used to simulate land use-based water, salt, and nutrient
loads, these values can be applied to future land uses to evaluate projected groundwater quality trends.
Trends in groundwater quality resulting from long-term land and water use at a future level of
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development are analyzed with a spreadsheet-based mass-balance model. This mass-balance approach is
utilized to provide flexibility in analysis while maintaining the technical rigor of the Groundwater Model.
Output from the Groundwater Model is used in the mass-balance model on an annual basis for the 20-year
simulation period, including all inflows and outflows to the Study Area as well as flows between aquifers
and flows between hydrologic sub areas. The same concentrations for these flows are used in the massbalance model as in the Groundwater Model. The mass-balance model calculates the concentrations on a
year-by-year basis by calculating the mass entering the Basin, the mass leaving the Basin, and the change
in groundwater volume in the Basin. These calculations are performed once per year, resulting in
concentrations for each year as well as the final concentration at year 20.
The impacts of future land use changes are incorporated into the mass-balance model. An analysis was
performed to identify the changes in loading conditions in the Basin. Loading based on land use and
loading based on septic use were assumed to change as a result of future land and water use conditions.
Land use changes were characterized by analyzing the difference between current land use and future
land use. Changes in septic systems were developed based on existing planning documents. These
values were incorporated into the mass-balance model as altered mass of nitrate and TDS as well as
altered volumes of water recharged. The mass-balance model was then run with the future changes in
place for the full 20-year simulation period.
Future Land Use Changes
The impact of future land use changes was characterized by calculating, on a hydrologic subarea basis,
the change in acreage of different land use types from existing conditions to general plan build-out. Data
from the SCAG parcel dataset was used. These datasets contains several hundred discrete land use
categories. These categories are consolidated into the following land use groups:
x
x
x
x

Urban residential
Farmsteads
Urban commercial and
industrial
Urban commercial and
industrial, low
impervious surface

x
x
x

Vacant
Urban landscape
Non-irrigated
agriculture

x
x
x

Vineyards and
Orchards
Nurseries
Horses

The spatial distribution of existing land uses is shown in Figure 5-1. Future land use is shown in Figure
5-2 and is based on a SCAG dataset showing general plan build-out conditions, but modified to reflect the
current residential designation for development in a portion of the Wine Country in the northeastern
portion of the Study Area, as provided by RCWD.
Analysis of these datasets showed a shift from vacant or open space land uses toward urban or irrigated
agricultural land uses (Table 5-13).
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Table 5-13 Projected Change in Land Use Classification, Existing Conditions to Future Conditions
Existing
1
Conditions Area
(acres)

Future Conditions
Area (Acres)

Urban Residential

12,100

17,100

Rural Residential

3,400

9,900

Irrigated Agriculture

1,900

4,800

Urban Commercial and
Industrial

5,000

10,200

Urban Landscape

1,500

2,900

Open Space / Vacant

25,200

3,900

Classification

2

1 Based on 2008 land use conditions
2 Based on general plan build-out using plans available in 2008
Source: SCAG, 2009

As previously discussed, each land use group is assigned characteristics including:
x
x
x
x
x
x

Applied water;
Percent irrigated;
Applied nitrogen;
Used nitrogen;
Leachable nitrogen; and
Applied TDS.

These characteristics result in a loading mass and recharge volume for each land use classification. The
change in acreage and the per-acre change in mass and volume were incorporated into the mass-balance
model in the appropriate hydrologic subareas to simulate the groundwater quality trends under future land
use conditions.
Future Septic Changes
Future changes in septic systems can be attributed to two causes: installation of new septic systems
generally associated with new development away from existing sewer infrastructure and new hookups to
sewer systems and resulting retirement of existing septic tanks.
There are several areas where new septic systems are anticipated. Infill development in existing
communities served by septic systems is expected to add additional systems. This includes the
Meadowview area (50 additional systems), the Los Ranchitos area (60 additional systems), the upper
portions of the Upper Wolf hydrologic subarea (110 additional systems), and the Wine Country (570
additional systems).
Sewer systems are planned to be extended into portions of the Wine Country. This expansion will allow
for new development in those areas to receive sanitary sewer pipeline systems for service rather than
dispose of sewer with onsite septic (i.e., wastewater treatment) systems and will allow for existing septic
systems, over time, to convert to using the sanitary sewer pipeline system. The number of existing onsite
septic systems that would hook up to the new sewer pipeline systems and cease using the onsite septic
systems was developed based on the number of onsite septic systems in the planned sewered area and
applying an assumption that 50% of those existing onsite septic systems would convert by build-out. For
the Wine County area, this results in a gross decrease of 130 onsite septic systems. There would,
however, be a projected net increase of 440 onsite septic systems for the Wine County area due to
development of areas that would be approved for onsite septic systems.
March 2014

5-5

Temecula Valley Basin Salt and Nutrient Management Plan

Groundwater Quality Trend Analysis

The locations discussed for changes in septic systems are shown in Figure 5-3 and the projected new and
removed septic systems are shown in Table 5-14.
These net increases in septic usage result in a loading mass and recharge volume for each septic system.
The change in mass and volume was incorporated into the mass-balance model in the appropriate
hydrologic subarea to simulate groundwater quality trends under future land use conditions.
Table 5-14 Projected Change in Septic Systems, Existing Conditions to Future Conditions
Area

New
Septic Systems

Removed
Septic Systems

Net Change in
Septic Systems

Los Ranchitos Area

60

60

Meadowview Area

50

50

Upper Wolf Area

110

110

Wine County Area

570

130

440

5.1.3 Approach to Future with Goals Groundwater Quality Trends
The analysis of the potential benefits or impacts associated with the two levels of recycled water goals are
developed utilizing the future conditions mass-balance model. For increases in recycled water use for
irrigation of turfgrass, the marginal increase in mass loading of TDS is incorporated based on a change
from potable water to recycled water. For demineralization of existing recycled water supplies, the
marginal reduction in mass loading is subtracted for the appropriate area. For new nonpotable reuse, the
total additional volume and mass of TDS and nitrate is incorporated into the model in the Upper Pauba
HSA.
5.1.4 Approach for Addressing Data Limitations and Variability
Given the above-noted data limitations, hydrologic variability, site-specific and depth-specific variability,
salt and nutrient load uncertainties, and other variables, it is not appropriate to attempt to characterize
groundwater quality within a sub-basin using a single concentration value. Instead, to accurately
represent the above limitations and variables, projected groundwater quality concentrations within each
sub-basin of the Study Area are expressed in terms of probable concentration ranges. The groundwater
quality concentration ranges express an "upper" projected concentration and a "lower" projected
concentration that encompass the probable water quality concentrations values that are projected to occur
over time within each given sub-basin. This approach is consistent existing "probabilistic" approach
utilized within the Basin Plan where groundwater quality objectives are expressed in terms of "objectives
not to be exceeded more than 10 percent of the time".
While significant data are available in the Basin, the complexity of the aquifer system is such that data are
not sufficient for providing precise projections of future groundwater concentrations. This is not unique
to the Temecula Valley Basin, but is typical of the uncertainties associated with management of regional
groundwater quality. Reflective of these uncertainties, the results in the Plan are nuanced and are closely
tied to ongoing monitoring to allow for refinements in the technical understanding and in the overall
management of the groundwater basin.
Additionally, Salt and Nutrient Management Plans, such as this Plan, are developed to look at salts and
nutrients entering the groundwater basin at a regional-scale and not to look at localized issues including
identification of individual parcels with higher loading values. Relative loading is assessed at a fine-scale
given data availability, but management measures identified in this report are applicable for particular
hydrologic subareas or broad loading categories, not at an individual parcel scale. The average values
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utilized for land-use based loading are appropriate for regional analyses, but cannot be applied to
individual parcels given the wide variability in water use and agronomic practices at the parcel level.
There is also a focus on managing salinity and nutrients in groundwater, not addressing impacts to surface
waters from these constituents, except where due to interaction with groundwater. Impacts to surface
waters are handled through other regulations, such as National Pollutant Discharge Elimination System
(NPDES) permitting, Waste Discharge Requirements, Total Maximum Daily Loads (TMDLs), and
others.
As noted above, the dataset used for analyzing existing water quality and degradation potential is based
on available information. One limitation of available data is that monitoring data is typically from longscreened production wells which average concentration across multiple aquifer zones. Details on depthspecific concentrations will be improved in the future as data is collected from the monitoring wells being
installed by the USGS, which is discussed further in Section 2.3 (USGS, 2013).

5.2 Existing Water Quality
As discussed in Section 2.2, TDS and nitrate concentration data are compiled as part of this study. The
average concentration at each well from 2008-2012 are used to develop TDS and nitrate concentrations
across the Basin, as shown in Figure 2-6 through 2-9. To develop a statistic of average TDS and nitrate
concentrations for each hydrologic subarea, the concentrations are spatially averaged weighted by depth
to develop a single TDS and a single nitrate concentration indicative of current conditions, as shown in
Table 5-15. A range of values is presented to help identify the uncertainties associated with developing
regional averages based on available groundwater quality data. These values can be compared to the
Basin Plan’s Water Quality Objectives to assess if there is assimilative capacity, represented by the
difference between the Water Quality Objectives and the existing water quality.
As shown in Table 5-15, the degree of available TDS assimilative capacity is projected to vary
significantly within the Study Area’s Hydrologic Subareas. In general, TDS assimilative capacity is
available within most hydrologic areas and aquifers for which 750 mg/l Basin Plan TDS objectives are
established. As also shown in the table, basins or aquifers with 500 mg/l Basin Plan TDS objectives
attain the Basin Plan TDS objectives in some locations and depths with no TDS assimilative capacity
exists in other depths or locations. Thus, while the volume-based average TDS concentration in RCWD
groundwater supplies is approximately 470 mg/l (see Section 3.1.1), groundwater TDS concentrations
may vary (depending on hydrologic conditions, depth, and well location) above and below the 500 mg/l
Basin Plan TDS objective.
For nitrate, all hydrologic subareas are likely to have assimilative capacity with the exception of nitrate in
the Wolf hydrologic subarea, which is uncertain as the concentration range spans the objective.
As noted, salt imports associated with imported water supplies represent a significant component within
the overall Study Area salt balance. As a result, variations in TDS concentrations in the imported supply
(see Figure 3-3) can influence regional groundwater quality. Sustained periods where imported water
TDS concentrations exceed 500 mg/l may result in reduced groundwater quality, while sustained periods
where imported water TDS concentrations are less than 500 mg/l may result in groundwater quality
improvement.
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Table 5-15 Probable Range of Average Concentrations within Each Hydrologic Subarea,
2008-2012
Average Concentration (mg/l)
Hydrologic
Subarea

Pauba Aquifer
TDS
400 - 600
Upper: 450 - 650
Lower: 400 - 600
Upper: 400 - 600
Lower: 400 - 600
400 - 600

Gertrudis
Pauba
Wolf
Wildomar

Temecula Aquifer
Nitrate
(as NO3)
5.5 – 7.5

250 – 450

Nitrate
(as NO3)
3-5

7–9

300 – 500

3-5

9 – 11

300 – 500

4.5 – 6.5

5–7

250 – 450

1–3

TDS

French

400 - 600

5–7

250 – 450

2.5 – 4.5

Murrieta

400 – 600

6-8

300 – 500

3–5

Note: values can be compared to the Basin Plan Objectives:
Nitrate (as NO3): 10 mg/l
TDS, Pauba Aquifer: 500 mg/l for Gertrudis, Upper Pauba, and Upper Wolf; 750 mg/l for Wildomar, French, Murrieta, Lower Pauba, and Lower
Wolf
TDS, Temecula Aquifer: 500 mg/l for Gertrudis, Pauba, and Wolf; 750 mg/l for Wildomar, French, and Murrieta

5.3 Projected Groundwater Quality Trends
The analysis of groundwater quality trends is performed to provide projections of probable groundwater
quality trends for:
x

Historical groundwater quality

x

Existing and future land and water use
o

Existing land and water use

o

Future land and water use

o

Future land and water use with Goal Level 1

o

Future land and water use with Goal Level 2

5.3.1 Historical
Water quality data from RCWD and WMWD were used to show trends in water quality. Available
electronic data was compiled and plotted. The Mann-Kendall test was used to identify the presence of
significant trends. The test is commonly used to identify trends in environmental data (U.S.
Environmental Protection Agency, 2009).
x

Figure 5-4: TDS concentration in the Pauba Aquifer

x

Figure 5-5: Nitrate (as NO3) concentration in the Pauba Aquifer

x

Figure 5-6 and Figure 5-7: TDS concentration in the Temecula Aquifer

x

Figure 5-8 and Figure 5-9: Nitrate (as NO3) concentration in the Temecula Aquifer

The visual trends and Mann-Kendall results show that concentrations are generally stable for both TDS
and nitrate in both the Pauba and Temecula Aquifers over the past 13 years.
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5.3.2 Existing and Future Land and Water Use
As discussed in Section 5.1, the Groundwater Model and the mass-loading model were used to
characterize TDS and nitrate concentrations in the HSAs over a 20-year time period. The results are
presented in a series of tables, each showing the concentrations for the four different conditions, plus
current conditions for reference:
x

20-year projection under existing land and water use conditions

x

20-year projection under future land and water use conditions

x

20-year projection under future land and water use conditions with Goal Level 1

x

20-year projection under future land and water use conditions with Goal Level 2

The tables are presented for the different aquifer and constituent combinations:
x

Table 5-16: TDS concentration in the Pauba Aquifer

x

Table 5-17: Nitrate (as NO3) concentration in the Pauba Aquifer

x

Table 5-18: TDS concentration in the Temecula Aquifer

x

Table 5-19: Nitrate (as NO3) concentration in the Temecula Aquifer

The values are developed to be consistent across the different analysis platforms, as both trends and
values are important to this analysis. The current conditions are developed based on depth-weighted
averaging of well data using the past five years of historical data, as described in Section 2.2.2. The 20year projection under existing land and water use conditions is developed based on the Groundwater
Model simulated change concentrations at the end of the 20-year simulation period. The remaining three
conditions are all based on future land and water use and all utilized the mass-balance model. The change
in concentrations developed based on the mass loading model, compared to the change in concentrations
from the mass loading model for the existing conditions were added to the value for the 20-year
projection under existing land and water use conditions to develop the projection for each of these three
conditions. As previously discussed, results are provided as ranges for a "probabilistic" approach to
account for the uncertainties in these values.
Existing Land and Water Use Conditions
As shown in Tables 5-4 and 5-5, 20-year simulations under existing land and water use conditions project
increasing TDS concentrations in the Pauba Aquifer. The existing land and water use simulations also
project that TDS and nitrate concentrations in the Temecula Aquifer will remain relatively stable. Within
the Pauba Aquifer, TDS concentrations are projected as increasing by approximately 50 to 150 mg/l in all
HSAs except Upper Pauba HSA near the UVDC Recharge/Recovery Facility of the RCWD. No
significant change in water quality is projected in the Upper Pauba area due to the significant volume of
artificial recharge in this area which tends to keep concentrations close to those of the recharged water.
TDS concentrations in the Temecula Aquifer under existing land use and load conditions are projected as
remaining near current concentrations, with half of the HSAs projected as showing no significant change
and the remaining half showing TDS increases of approximately 50 mg/l.
Nitrate concentrations are projected as remaining near current values or slightly increasing under existing
land use and load conditions. In the Pauba Aquifer, nitrate (as NO3) concentrations are projected as
increasing in the Gertrudis (2.5 mg/l increase) and Murrieta HSA (1.5 mg/l increase), while Pauba
Aquifer nitrate concentrations are projected as remaining near current values in the Wildomar and French
basins. Groundwater nitrate concentrations in the Pauba HSA are projected to decrease if existing land
use and load conditions are maintained as a result of flushing out historical nitrate loads deposited in the
1970s-1980s.
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Nitrate concentrations within the Temecula Aquifer are projected as remaining close (within
approximately 0.5 mg/l) to current concentrations.
Future Land and Water Use Conditions
The 20-year projection of future land and water use conditions includes results in similar, but smaller,
incremental changes, compared to the 20-year projection of existing land and water use conditions. TDS
concentrations in the Pauba Aquifer increase in all HSAs except for the Upper Pauba HSA. TDS
concentrations in the Temecula Aquifer are generally stable for all HSA. Nitrate concentrations are stable
except for a slight increase in the Pauba HSA in both aquifers.
Recycled Water Goal Levels 1 and 2 are projected as having minimal influence on groundwater quality.
Recycled water uses associated with Goal Level 1 are projected to result in similar groundwater TDS and
nitrate concentrations in all aquifers and HSAs, except for a small projected increase in TDS
concentrations in the Murrieta HSA in the Pauba Aquifer. Recycled water uses associated with Goal
Level 2 are projected to result in decreased groundwater TDS concentrations in the Pauba Aquifer for
both the Upper Pauba and Lower Pauba HSAs, while groundwater nitrate concentrations are projected to
increase in the Pauba HSA and Temecula Aquifer portion of the Wolf HSA. These groundwater quality
changes are projected as a result of Goal Level 2 involving increased use of purified recycled water as a
source of groundwater recharge. The purified recycled water would have improved TDS concentrations
compared to existing groundwater quality in the Pauba Aquifer, but slightly higher nitrate concentrations
than the existing groundwater quality.
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Figure 5-4 TDS Water Quality Data and Trends, Pauba Aquifer
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Figure 5-5 Nitrate (as NO3) Water Quality Data and Trends, Pauba Aquifer
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Figure 5-6 TDS Water Quality Data and Trends, Temecula Aquifer (1 of 2)
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Figure 5-7 TDS Water Quality Data and Trends, Temecula Aquifer (2 of 2)
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Figure 5-8 Nitrate (as NO3) Water Quality Data and Trends, Temecula Aquifer (1 of 2)
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Figure 5-9 Nitrate (as NO3) Water Quality Data and Trends, Temecula Aquifer (2 of 2)
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Table 5-16 Long-Term TDS Concentrations from Groundwater Quality Trend Analysis, Pauba
Aquifer

Hydrologic
Subarea

Current Conditions
(mg/l)

20-year*
Projection
under
Existing
Land and
Water Use
Conditions

20-year*
Projection
under
Future
Land and
Water Use
Conditions

20-year*
Projection
under
Future
Land and
Water Use
Conditions
– with
Goal Level
1

20-year*
Projection
under Future
Land and Water
Use Conditions
– with Goal
Level 2

500 Zone
Gertrudis

400 – 600

550 - 750

650 – 850

650 – 850

650 – 850

Pauba, Upper

450 – 650

450 – 650

450 – 650

450 – 650

400 – 600

Wolf, Upper

400 – 600

450 – 650

600 – 800

600 – 800

600 – 800

Wildomar

400 – 600

450 – 650

500 – 700

500 – 700

500 – 700

French

400 – 600

450 – 650

500 – 700

500 – 700

500 – 700

Murrieta

400 – 600

500 – 700

550 – 750

600 – 800

550 – 750

Pauba, Lower

400 – 600

550 – 750

600 – 800

600 – 800

550 – 750

Wolf, Lower

400 – 600

500 – 700

600 – 800

600 – 800

600 – 800

750 Zone

* 20-years represents time simulated using the model. Actual time required for impacts to be seen throughout the aquifer is uncertain and likely
longer.

Table 5-17 Long-Term Nitrate (as NO3) Concentrations from Groundwater Quality Trend Analysis,
Pauba Aquifer

Hydrologic
Subarea

Current Conditions
(mg/l)

20-year*
Projection
under
Existing
Land and
Water Use
Conditions

20-year*
Projection
under
Future
Land and
Water Use
Conditions

20-year*
Projection
under
Future
Land and
Water Use
Conditions
– with
Goal Level
1

20-year*
Projection
under Future
Land and Water
Use Conditions
– with Goal
Level 2

Gertrudis

5.5 – 7.5

8 – 10

8 – 10

8 – 10

8 – 10

Pauba

7–9

5.5 – 7.5

6–8

6–8

8.5 – 10.5

Wolf

9 – 11

9 – 11

9 – 11

9 – 11

9 – 11

Wildomar

5-7

5–7

5–7

5–7

5–7

French

5–7

5–7

5–7

5–7

5–7

Murrieta

6-8

7.5 – 9.5

7.5 – 9.5

7.5 – 9.5

7.5 – 9.5

* 20-years represents time simulated using the model. Actual time required for impacts to be seen throughout the aquifer is uncertain and likely
longer.
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Table 5-18 Long-Term TDS Concentrations from Groundwater Quality Trend Analysis, Temecula
Aquifer

Hydrologic
Subarea

Current Conditions
(mg/l)

20-year*
Projection
under
Existing
Land and
Water Use
Conditions

20-year*
Projection
under
Future
Land and
Water Use
Conditions

20-year*
Projection
under
Future
Land and
Water Use
Conditions
– with
Goal Level
1

20-year*
Projection
under Future
Land and Water
Use Conditions
– with Goal
Level 2

500 Zone
Gertrudis

250 – 450

300 – 500

300 – 500

300 – 500

300 – 500

Pauba

300 – 500

300 – 500

300 – 500

300 – 500

300 – 500

Wolf

300 – 500

300 – 500

300 – 500

300 – 500

300 – 500

Wildomar

250 – 450

300 – 500

300 – 500

300 – 500

300 – 500

French

250 – 450

300 – 500

300 – 500

300 – 500

300 – 500

Murrieta

300 – 500

300 – 500

300 – 500

300 – 500

300 – 500

750 Zone

* 20-years represents time simulated using the model. Actual time required for impacts to be seen throughout the aquifer is uncertain and likely
longer.

Table 5-19 Long-Term Nitrate (as NO3) Concentrations from Groundwater Quality Trend Analysis,
Temecula Aquifer

Hydrologic
Subarea

Current Conditions
(mg/l)

20-year*
Projection
under
Existing
Land and
Water Use
Conditions

20-year*
Projection
under
Future
Land and
Water Use
Conditions

20-year*
Projection
under
Future
Land and
Water Use
Conditions
– with
Goal Level
1

20-year*
Projection
under Future
Land and Water
Use Conditions
– with Goal
Level 2

Gertrudis

3–5

2.5 – 4.5

2.5 – 4.5

2.5 – 4.5

2.5 – 4.5

Pauba

3–5

2.5 – 4.5

3–5

3–5

3.5 – 5.5

Wolf

4.5 – 6.5

4.5 – 6.5

4.5 – 6.5

4.5 – 6.5

5–7

Wildomar

1–3

1.5 – 3.5

1.5 – 3.5

1.5 – 3.5

1.5 – 3.5

French

2.5 – 4.5

2.5 – 4.5

2.5 – 4.5

2.5 – 4.5

2.5 – 4.5

Murrieta

3–5

2.5 – 4.5

2.5 – 4.5

2.5 – 4.5

2.5 – 4.5

* 20-years represents time simulated using the model. Actual time required for impacts to be seen throughout the aquifer is uncertain and likely
longer.
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5.4 Summary of Projected Changes in Water Quality
Significant time-, depth-, and location-specific variability in historical groundwater concentrations are
observed within the Study Area as a result of hydrologic conditions, geology, groundwater use, and sitespecific load and recharge conditions. Model simulations conducted for existing and future land use and
load conditions indicate the potential for TDS and nitrate concentrations to gradually increase in portions
of the Pauba Aquifer, remain largely unchanged in other portions of the Pauba Aquifer, and remain
largely unchanged in the Temecula Aquifer. The modeling also indicates the potential under recycled
water Goal Level 2 for groundwater quality improvement in the Pauba HSA through demineralization
treatment and brine export.
While a 20-year planning horizon was used for the water quality simulations, significant uncertainty
exists as to the timing of how changes in land use and loads may influence groundwater quality. The
model and loading analyses presented herein may overestimate the timing and degree of how TDS and
nitrate loads applied to the ground surface affect groundwater. For example, the model assumes that TDS
and nitrate loads applied to the ground surface are rapidly transported to saturated groundwater, while
such transport may actually occur over periods of months or years. As a result of this uncertainty, it is
uncertain whether the projected groundwater quality changes will occur within 20 years (as modeled) or
whether such effects will occur over a larger time period.
Despite this timing uncertainty, however, salt and nutrient load analyses for both existing and projected
land use and load conditions projects that TDS loads in portions of the Study Area are projected to exceed
TDS exports (e.g. groundwater TDS lost to surface runoff to downstream basins). The nature of these
local salt imbalances (and the timing of the effects of the imbalances on groundwater quality) will be
influenced by imported water quality, groundwater use and management actions, and hydrologic
conditions. To address these uncertainties and variables, additional monitoring and groundwater
assessment (see Section 6) will be required. Additional analysis will be required to address the timing
and effects of recycled water projects associated with Goal Level 1 and Goal Level 2.
Goal Level 1’s small increases in recycled water use for turfgrass irrigation are difficult to measure within
the uncertainties of the analysis, but will result in small increases in TDS with nitrate concentrations
generally unaffected due to usage at agronomic rates. Larger scale programs such as those considered
under Goal Level 2 can reduce TDS concentrations somewhat through demineralization of recycled
water, and the introduction of demineralized water for indirect potable reuse can further decrease TDS
concentrations, but increase nitrate concentrations as there is no plant uptake of nutrients in this situation.
The analysis, through stable historical trends and small TDS impacts for recycled water use, shows
compliance with Resolution 68-16 (see section 1.3.1). The stable trends, together with the increases in
concentrations in some areas suggest that, within the planning horizon, the existing high quality of water
will be maintained in some areas while in other areas increases in concentration will continue to meet
beneficial uses. The increases in concentration shown in some areas will be consistent with the maximum
benefit of the people of the State as the water use provides for the economic vitality of the region and
provides operational flexibility for the overall water supply, locally and regionally. Beyond the planning
horizon, salt accumulation is expected to become an issue. This document opens the process to begin
planning for management of salts, including potential future salt export. Future updates to the Plan will
build upon these efforts.

March 2014

5-20

Temecula Valley Basin Salt and Nutrient Management Plan

Chapter 6

Implementation Plan

Implementation Plan

Implementation of the Plan includes monitoring and evaluation, prevention, and planning activities to
continue active management of the basin for the long-term beneficial uses of the stakeholders. These
activities are developed to continue to provide the data needed to base decisions on sounds scientific data
and to provide short-term and long-term prevention and planning activities appropriate for the current and
anticipated future salt and nutrient conditions in the Study Area. None of the activities described below
are required new activities, but rather represent continuation of ongoing programs or potential actions that
may be pursued in the future.

6.1 Monitoring and Evaluation
Monitoring and evaluation are critical components of the Plan as they allow for identification of potential
increasing trends in concentrations of TDS or nitrate and also allow for refinements in the analysis in the
future. Recommended implementation items are listed below, with additional details provided for the
existing monitoring program.
x

x

Ongoing Actions
o

Continue RCWD groundwater quality monitoring program

o

Continue annual groundwater production projections and modeling to assess basin
behavior

Near-Term Planned Actions
o

x

Continue efforts with U.S. Geological Survey to research groundwater aquifer behavior
and quality

Additional Coordination and Evaluation
o

Coordinate with storm water agencies to increase knowledge of proposed storm water
compliance projects/operations and their effects on salt/nutrient loads to groundwater

o

Incorporate proposed storm water projects/operations and associated salt/nutrient loads
into the groundwater quality model and evaluate water quality impacts

Existing groundwater monitoring is performed by the water purveyors to meet the requirements of the
California Department of Public Health (CDPH). These monitoring activities, along with current
investigations by the USGS, are considered sufficient for ongoing implementation of the Plan. The
Monitoring Plan is described as follows:
Constituents to be monitored: TDS and nitrate. With regards to constituents of emerging concern
(CECs), the Recycled Water Policy Attachment A states that “Monitoring of health-based CECs or
performance indicator CECs is not required for recycled water used for landscape irrigation due to the
low risk for ingestion of the water.” Additional constituents may be added in the future if IPR is pursued.
Frequency of monitoring: Annual or as otherwise stipulated by the CDPH. Currently, nitrate is
generally tested annually and TDS is generally tested every 3 years per CDPH requirements. The
frequency would be increased for TDS to annual monitoring and would remain the same for nitrate.
Location of monitoring wells: as shown previously on Figures 2-6 through 2-9. Wells are located with
adequate spatial coverage across the basin and within both the upper Pauba Aquifer and lower Temecula
Aquifer. These wells will provide data on basin water quality near water supply wells and areas
proximate to recycled water use and the groundwater recharge activities at UVDC and Lower Valle de los
Caballos facilities. While there is minimal connectivity between groundwater and surface water, the
monitoring locations provide extensive coverage near surface water courses.
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Responsible parties: The RCWD will be responsible for compiling and reporting the monitoring data.
RCWD will conduct sampling on their wells and will obtain sampling data from WMWD’s wells and the
USGS’s monitoring wells. The monitoring data will be compiled and reported electronically to the
SWRCB Geotracker Database every three years.

6.2 Prevention
The most cost effective treatment process for groundwater contamination is prevention. Sanitary sewer
pipeline systems and education can help reduce nitrate loading. Construction of these sanitary sewers and
limitation of onsite septic systems can remove a direct source of high nitrate inflows into the aquifer
system. Opportunities exist to sewer areas throughout the basin, in both existing urbanized areas by
providing incentives to hook up to sanitary sewer pipeline systems when nearby and in new growth areas,
such as the Wine Country, by building new sanitary sewer pipeline systems. Education can assist in
reducing the application of fertilizers, particularly to residential properties where fertilizer application
tends to be highly variable, and in improving the management of animal waste.
The following are the recommended actions related to prevention:
x

x

Ongoing Actions
o

Continue to coordinate with EMWD and regional stakeholders to support implementation
of sewer service within the urbanized areas or commercial/industrial areas

o

Continue RCWD's ongoing water conservation program

Near-Term Planned Actions
o

x

Coordinate with County of Riverside and Regional Boards to develop Local Area
Management Plan (LAMP) that ensures compliance of Onsite Wastewater Treatment
Systems with Basin Plan groundwater quality objectives for TDS and nitrate

Public Education Opportunities
o

Consider program to educate the public on impacts associated with the use of selfgenerating water softeners

o

Consider program to educate the public on proper wastewater disposal practices to
minimize wastewater salinity

6.3 Planning
Several planning actions can be performed to advance salt and nutrient management in the basin.
Finalization of RCWD’s Groundwater Protection Policy will help with several factors, including to:
x
x
x
x
x

Continue and expand groundwater recharge program
Evaluate and implement water quality protection projects, where economically feasible
Enhance education and communication programs
Coordinate with land use and regulatory agencies to incorporate RCWD water quality
concerns into land use planning decisions
Encourage extension of sanitary pipeline sewer systems and discourage onsite septic tank
discharge that do not comply with Basin Plan groundwater quality objectives

The development and approval of the AB3030 groundwater management plan will increase stakeholder
cooperation and understanding of the Basin, and will also provide the area with the ability to apply for
grants and loans for groundwater projects from the state.
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For long-term planning, while current TDS and nitrate trends are stable, the Basin is a closed basin with
no significant outflow of salts. With the eventual accumulation of salt over time, salt export or other
appropriate management strategies will be required at some point in the future, although the timing is
uncertain. Long-term planning for salt export may allow for the identification of more cost-effective
options for building required infrastructure through coordination with other efforts that may occur in the
region.
Recommended implementation items are listed below.
x

Improve Institutional Control
o

x

x

Continue with development and approval of AB 3030 Groundwater Management Plan

Facilities Planning
o

Continue evaluation of opportunities to expand RCWD’s VDC groundwater
recharge/recovery efforts

o

Continue to evaluate opportunities for groundwater quality improvement through
groundwater or recycled water demineralization, potable reuse, and/or brine export

Groundwater Protection Policy Coordination
o

Coordinate with storm water co-permittees to assess opportunities for water quality
improvements through storm water capture

o

Coordinate with land use agencies to assess low-impact development opportunities

o

Coordinate with local agencies to assess mutual opportunities for brine export

o

Coordinate with local water agencies to support Metropolitan efforts to meet imported
water quality goals

6.4 Salt and Nutrient Program Management
As lead agency for development of this Plan, RCWD will continue to manage the Plan implementation
items and Plan updates. Activities will include overseeing the monitoring program, collecting monitoring
data, assembling and reporting data, and updating the Plan on a five-year basis.
As part of the Plan update, an audit should be performed to assess progress in implementing activities
described in the Plan and to assess water quality conditions and trends. Revisions to the Plan may be
considered based on the results of the audit. The audit and revisions should be performed in close
coordination with the groundwater management planning effort being conducted for the TemeculaMurrieta Valley Groundwater Basin. At a minimum, the Plan update should integrate the data obtained
from the efforts to continue the installation of USGS monitoring wells into the analysis.

6.5 Schedule of Activities
Implementation of the Plan does not require new actions or activities, but may include several projects
intended to improve monitoring, prevention, and planning. These projects are listed below and grouped
into potential near-term, potential medium-term and potential long-term efforts.
x

Potential Near-Term Efforts – may occur within the next 0-5 years
o

March 2014
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occur consistent with the CWRMA and RCWD’s goals and responsibilities as the
groundwater basin manager. Monitoring will also be instituted to support project-specific
needs.
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o

o
o

o
o
x

Development of the LAMP5. The LAMP will manage septic tank discharges to
maintaining compliance with RWQCB groundwater quality objectives for salinity and
nitrate.
Formalizing the AB3030 groundwater management plan to support existing programs.
Additional assessment of recycled water Goal Level 1 and Goal Level 2 projects. As
these projects are refined in the future, additional analysis will occur as necessary to
reflect the improved understanding of the potential projects.
Continued educational outreach, including fertilizer application and animal waste
management.
Coordination with land use agencies to incorporate RCWD water quality concerns into
land use planning decisions

Potential Medium-Term Efforts – may occur within the next 5-10 years
o

o
o
o
x

Implementation Plan

Expanding the area served with a wastewater collection system. The expansion of the
wastewater collection system will be pursued to reduce the loading from septic systems.
This includes installation of sewer collection systems in new development as well as in
established areas.
Storm water capture and recharge.
Increased groundwater recharge of imported water and local surface water.
Expanded recycled water use, including development of IPR projects.

Potential Long-Term Efforts – may occur after more than 10 years
o

Salt export or other appropriate management strategies.

6.6 California Environmental Quality Act (CEQA) Compliance
The Policy requires that Salt and Nutrient Management Plans comply with the applicable California
Environmental Quality Act (CEQA) requirements. CEQA requires state and local agencies to determine
the potential significant environmental impacts of proposed projects and identify measures to avoid or
mitigate these impacts where feasible. CEQA Guidelines, which provide the protocol by which state and
local agencies comply with CEQA requirements, are detailed in California Code of Regulations, Title 14
§ 15000 et seq. The Policy further requires that all CEQA compliance be funded by the local entities
developing the salt and nutrient management plan, including CEQA processes required for any RWQCB
adoption.
The basic purposes of CEQA are to: 1) inform decision makers and public about the potential significant
environmental effects of a proposed project, 2) identify ways that environmental damage may be
mitigated, 3) prevent significant, avoidable damage to the environment by requiring changes in projects,
through the selection of alternative projects or the use of mitigation measures when feasible, and 4)
disclose to the public why an agency approved a project if significant effects are involved (Cal. Code
Regs., tit. 14, § 15002(a)).
CEQA compliance relevant to the Plan can be divided into three components:
x
x
x

Development and adoption of the Plan by RCWD
Potential adoption of the Plan by the RWQCB
Potential development of projects discussed in the Plan

5

To accommodate geological and climatic conditions across the state, a local agency management plan (LAMP)
program for new and replacement OWTS must include adequate detail, including technical information to support
how all criteria in the program works together to protect public health and water quality, and be submitted for
approval. State Water Resources Control Board, OWTS Policy for Siting, Design, Operation and Maintenance of
Onsite Wastewater Treatment Systems, June 19, 2012
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6.6.1 Plan Development and Adoption
As the Plan includes no mandated new implementation activities, the development and adoption of the
Plan by RCWD is statutorily exempt from CEQA as a planning study:
A project involving only feasibility or planning studies for possible future actions which the
agency, board, or commission has not approved, adopted, or funded does not require the
preparation of an EIR or Negative Declaration but does require consideration of environmental
factors. This section does not apply to the adoption of a plan that will have a legally binding
effect on later activities (Cal. Code Regs., tit. 14, § 15262)
6.6.2 Potential adoption of the Plan by the RWQCB
The Plan does not include mandated new implementation activities and does not recommend changes to
the Basin Plan Objectives as an outcome of this document, although supporting a San Diego Region
reassessment of the nitrate objectives for groundwater. Given that there are no significant changes
required of the Basin Plan, it is anticipated that the actions of the RWQCB to accept or adopt the Plan will
be limited. However, if a Basin Plan Amendment is required, Substitute Environmental Documentation
(SED) will be required:
Any water quality control plan, state policy for water quality control, and any other components
of California's water quality management plan as defined in Code of Federal Regulations, title 40,
sections 130.2(k) and 130.6, proposed for board approval or adoption must include or be
accompanied by Substitute Environmental Documentation (SED) and supported by substantial
evidence in the administrative record. (Cal. Code Regs., tit. 23, § 3777)
6.6.3 Potential development of projects discussed in the Plan
Several potential projects are contemplated in the Plan, many of which would be subject to CEQA if the
entities decide to proceed further. The projects that could potentially require CEQA compliance include:
x

Development of an IPR project, as described under Goal 2

x

Development of the LAMP

x

Extension of the sewer service area

x

Storm water capture projects

x

Long-term salt export projects

Other potential projects are likely to be exempt from CEQA, including planning studies such as the
development and adoption of the AB3030 groundwater management plan.
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This collaborative planning process is the first effort to look at salinity and nutrients in the Temecula
Valley Basin on a basin-wide scale. The technical analysis showed that recent existing trends, based on
the past 20 years of historical data, show relatively stable concentrations of TDS and nitrate, with no
regionally consistent increasing or decreasing trends. However, the conceptual understanding of the
Basin is that of a closed basin, where salts enter the Basin through imported water, natural inflows, and
other sources, and generally do not leave the Basin as there is little natural outflow to remove the salts.
As a closed Basin, salts would accumulate over time. Longer-term data from the past 40 years support a
gradual increase in salt concentrations in many areas. Unlike salts, nutrients can be removed by plants
and are not necessarily subject to the same accumulation, depending on management practices.
Basin Plan groundwater TDS objectives are 750 mg/l in most downstream portions of the study area and
500 mg/l in most upstream portions. RCWD produces groundwater from both areas. Volume-averaged
groundwater TDS concentrations in RCWD wells during the past decade have averaged approximately
480 mg/l, demonstrating that study area groundwaters largely comply with Basin Plan groundwater
quality objectives for total dissolved solids (TDS). Groundwater TDS concentrations in some wells,
however, are observed to periodically exceed Basin Plan TDS objective values, particularly in shallower
wells or wells located in geographic areas where good quality recharge is minimal.
The Basin Plan establishes a nitrate objective of 10 mg/l (as NO3) throughout the Study Area. Nitrate
concentrations in many RCWD wells (particularly in the lower Murrieta and Pauba Valleys) do not
comply with the Basin Plan nitrate objective value, although groundwater nitrate concentrations in the
study area are typically far below the California Department of Public Health nitrate drinking water
standard of 45 mg/l (as NO3). In general, groundwater nitrate concentrations are highest in and
downstream from areas where septic tanks are most prolific.
Salt load analysis indicates that the leaching fraction of turf grass irrigation water represents the dominant
salt load within the region. Salt loads attributed to agriculture are relatively minor. RCWD recycled
water supplies contain higher TDS concentrations than potable water supplies, but recycled water impacts
on groundwater quality have largely been mitigated by RCWD's long-standing policy of limiting recycled
water use to watersheds basins which have a 750 mg/l Basin Plan TDS objective. Septic tank TDS
concentrations exceed Basin Plan objective values throughout the study area, but TDS impacts from
residential septic tanks appear to be minimal, as typical residential lots are large enough to allow for
dilution by sufficient good-quality natural recharge. Large-volume (greater than 1200 gpd) and
industrial-commercial septic tank discharges (regardless of volume), however, represent a localized threat
to Basin Plan compliance.
Nitrate load analysis indicates that septic tank discharges and turfgrass fertilization represent the
dominant sources (over 60 percent) of nitrate loads to the study area.
A water quality trend analysis was performed using the Groundwater Model and a mass-loading model
and showed that TDS concentrations are expected to increase in the future, reaching or exceeding Basin
Plan Objectives in several areas, particularly in the shallower Pauba Aquifer and in areas where the
objective is 500 mg/l. Notably, water quality is projected to be stable in the upper Pauba Valley, which
benefits from RCWD's program of recharging Vail Lake and imported water into this area. This program
has stabilized groundwater TDS concentrations during the past two decades in this area, mitigated effects
of local salt loads, and enhanced groundwater quality and availability during periods of drought or limited
natural recharge. The analysis also showed areas of concern for nitrate, where concentrations may reach
or exceed Basin Plan Objectives. The water quality trend analysis looked at a 20-year time frame, but
given that the historical trends show stable conditions, it is expected that the increases seen in the
Groundwater Model and the mass-loading model will not be experienced immediately.
As the water purveyors, consistent with the Recycled Water Policy, wish to increase recycled water usage
to provide an additional reliable water source and to avoid discharging wastewater flows, the analysis also
investigated impacts of future land and water use as well as the implementation of recycled water and
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storm water goals. Storm water projects are being advanced by RCFC&WCD and others in the Basin, but
are not included in the analysis as details are not available; this is a conservative assumption as the
addition of storm water would be expected to reduce TDS and nitrate levels in the aquifer. Recycled
water goals were studied at two levels.
x

Goal Level 1 included additional recycled water use for irrigation of turfgrass, 135 AFY by
EVMWD and 750 AFY by RCWD.

x

Goal Level 2 increased EVMWD’s amount to 250 AFY and returned RCWD’s use to the existing
amount, but demineralized to 500 mg/l TDS, and added 5,000 AFY of indirect potable reuse.

Modeling results indicate that groundwater quality improvements can be realized if RCWD were to
implement either recycled water or potable water demineralization and associated brine export.
Implementing such demineralization could help offset historical degradation and help initiate a trend of
gradual groundwater quality improvement. Goal Level 1’s small increases in recycled water use for
turfgrass irrigation are difficult to measure within the uncertainties of the analysis, but will result in small
increases in TDS with nitrate concentrations generally unaffected due to usage at agronomic rates. Larger
scale programs such as those considered under Goal Level 2 can reduce TDS concentrations somewhat
through demineralization of recycled water, and the introduction of demineralized water for indirect
potable reuse can further decrease TDS concentrations, but increase nitrate concentrations as there is no
plant uptake of nutrients in this situation.
The water purveyors in the study area have a commitment towards water quality protection. The benefits
that are accrued from the presence and utilization of high-quality groundwater are significant, including
cost, operational flexibility, and benefits that extend statewide. To protect the groundwater resource, the
purveyors will continue efforts on comprehensive groundwater management, continual improvement in
data and analysis, coordination with other entities, salinity management measures, and nutrient
management measures.
Existing Basin Plan groundwater quality objectives are protective of beneficial uses, and no modification
of Basin Plan TDS or nitrate objectives is warranted as a result of this Salt and Nutrient Management
Plan. Computer groundwater model results indicate that the long-term trend of gradual increases in TDS
concentrations will continue unless salt management strategies are implemented. An exception to this is
in the upper Pauba Valley, where RCWD's Vail Lake and imported water recharge operation is projected
to maintain existing TDS concentrations and dampen out effects of local salt and nutrient loads.
Given the uncertainty in the timing of increases in TDS concentration in the Basin, but also the
inevitability of such increases and concerns with nitrate concentrations relative to the existing Basin Plan
Objective of 10 mg/l (as NO3), the implementation of the Plan includes monitoring, prevention, and
planning. Monitoring is through existing efforts, which are sufficient to continue tracking trends in the
basin, to identify when increases begin to be seen in the Basin, and to provide information on the rate of
those increases when impacts to beneficial uses may occur. Prevention includes education activities on
fertilization and irrigation as well as providing sanitary sewer pipeline systems to remove onsite septic
tanks. Near-term planning includes continuing and expanding the groundwater recharge program,
evaluating and implementing water quality protection projects, coordinating with land use and regulatory
agencies, encouraging extension of sewers, and discouraging septic tanks. Because of projected noncompliance with existing Basin Plan nitrate standards and other water quality impacts associated with
large-volume (greater than 1200 gpd) and industrial/commercial septic tank discharges (regardless of
volume), development of a Local Area Management Plan is warranted to ensure compliance of septic
tank discharges with Basin Plan groundwater quality objectives. Long-term planning focuses on the
eventual accumulation of salt over time and the eventual need for salt export or other appropriate
management strategies. By starting this planning process early, there may be opportunities for cost
savings by coordinating with other regional projects.
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1. Irrigation Water Quality
Irrigation water quality can have a profound impact on groundwater supplies. All irrigation water
contains dissolved mineral salts, but the concentration and composition of the dissolved salts
vary depending on the source of the irrigation water. For example, water supplies from the
Sierra Nevada contain very small amounts of salt whereas groundwater or wastewater typically
has higher salt levels. An understanding of the quality of water used for irrigation and its impacts
on crop growth is essential to assess not only crop water use but also the quality of irrigation
water that percolates below the root zone and subsequently enters the groundwater aquifer.
This report is organized in the following manner:







Irrigation water quality and effects of salinity on crop yield
Crop water use for selected Temecula Valley agricultural and landscaping crops
Maintaining a healthy root zone by leaching excess salts
Irrigation water demand
Crop fertilization and soil amendments
Leachate water quantity and quality

1.1 Dissolved Salts
Dissolved salts in irrigation water form ions. The most common salts in irrigation water are table
salt (sodium chloride), gypsum (calcium sulfate), Epsom salts (magnesium sulfate), and baking
soda (sodium bicarbonate). Salts dissolve in water and form positive ions (cations) and negative
ions (anions). The most common cations are calcium, magnesium, and sodium while the most
common anions are chloride, sulfate, and bicarbonate. The ratios of these ions, however, vary
from one water supply to another.
Potassium, carbonate, and nitrate also exist in water supplies, but concentrations of these
constituents are comparatively low except for nitrate that can be found at elevated concentrations
in reclaimed wastewater. In addition, some irrigation waters, particularly from groundwater
sources, contain boron at levels that may be detrimental to certain crops.

1.2 Characterizing Salinity
There are two common water quality assessments that characterize the salinity of irrigation
water. The salinity of irrigation water is sometimes reported as the total salt concentration or
total dissolved solids (TDS). The units of TDS are usually expressed in milligrams of salt per
liter (mg/L) of water. This represents the total number of milligrams of salt that would remain
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after 1 liter of water is evaporated to dryness. TDS is also often reported as parts per million
(ppm), which is the same numerically as mg/L.
The other measurement that is documented in water quality reports from commercial labs is
specific conductance, also called electrical conductivity (EC) and is reported as milliohms per
centimeter (mmhos/cm). EC is the measurement used for the investigation and analysis of
salinity effects on crop and landscape plants. An approximate relationship between EC and TDS
can be described by the following relationship1:
(

⁄ ) ≈ 640 ×

(mmhos/cm)

It should be noted that the conversion factor depends both on the salinity level and composition
of the water. For example, sulfate salts do not conduct electricity in the same way as other types
of salts. Therefore, if water contains large quantities of sulfate salts, the conversion factor must
be adjusted accordingly. EC is the measurement that is used when reporting salinity effects on
crop growth and yield and from an agronomical standpoint is therefore more relevant to the
grower (and potential user of recycled water) than TDS data. It is therefore recommended that
EC as well as TDS continue to be monitored to establish a long-term record of salinity in the
available water supply sources.
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2. Crop Water Use
The determination of irrigation water requirements requires an accurate estimate of the crop
water use rate. Daily and weekly crop water use estimates are needed to schedule irrigations,
while longer term estimates are needed to estimate overall soil moisture and soil salinity
conditions. Monthly estimates of water use are well suited to estimate the overall soil salt water
balance because some of the crops grown in the Temecula Valley are seasonal such as grapes
while others like citrus and avocados are grown year round. Therefore, a procedure to predict
monthly rates of water use by a multitude of crops in the Temecula Valley is needed.

2.1 Estimating Crop Evapotranspiration (ETc)
The reference crop method has proven accurate for many locations across the world and in
California2. The reference crop evapotranspiration method uses two factors to predict actual crop
water use:
=(

)(

)

Eq. 1

where:
ETc
Kc
ETo

= actual crop evapotranspiration rate
= crop coefficient
= evapotranspiration rate for a grass reference crop

The crop coefficient (Kc) in Equation 1 relates the actual crop water use to that of the grass
reference crop.

2.2 Crop Water Use Coefficients
The value of the crop coefficient differs for seasonal crops versus year round crops like trees.
For seasonal crops Kc generally is small when the plant canopy is small and only partly shades
the soil surface. Most of the crop water use at this time is from evaporation from the soil surface.
As the canopy develops, more radiation is absorbed by the crop; thus, the transpiration rate of the
crop increases. As the season progresses and the crop begin to senesce, the value of the crop
coefficient will begin to decrease. For year round crops, the value of the crop coefficient
generally is constant since the tree canopy is kept trimmed to a constant height and formed to
optimize yield and facilitate harvesting. For the Temecula Valley selected crops are evaluated to
estimate overall irrigation water use as well as leach water quality and quantity for a variety of
water sources. The crops included in this evaluation are: Agricultural crops – grapes, citrus, and
avocados, and landscaping crop – turf grass.
11-25-2013 CropWaterUse
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2.2.1

Grapes

The crop coefficients for grapes with the specified growth conditions are given in Table 13. It
should be noted that values vary based on management and production practices.
TABLE 1. Crop Coefficient (Kc) for Grapesi
Month

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Kc ii

0.20

0.35

0.45

0.55

0.55

0.45

0.40

0.35

0.25

i)
ii)

Mature grapes grown in hot dry areas, initial leaves late February to early March, harvest late half July,
groundcover 30 to 35 percent at midseason
4
Moderate deficit irrigation assumed for control of excessive vegetative growth – 75 percent of ETc

2.2.2

Citrus

The crop coefficient for citrus assumes large, mature trees with effective weed control, Table 25.
Citrus trees are often grown in dry Mediterranean type climates. The effect of strong winds is
negligible because citrus has good transpiration control.
TABLE 2. Crop Coefficient (Kc) for Citrusi
Month

Jan

Feb

Mar

Apr

Kc

0.75

0.75

0.70

0.70

i)

May
0.70

Jun

Jul

Aug

Sep

Oct

Nov

Dec

0.65

0.65

0.65

0.65

0.70

0.70

0.70

Large, mature trees providing 70% tree ground cover, clean cultivated (e.g. effective weed control)

2.2.3

Avocados

Average annual crop coefficients for avocado based on research done in Corona, CA and Covey
Lane, North San Diego County, CA are found in Table 36. The crop coefficient for avocado
assumes large, mature trees with no ground cover, e.g. effective weed control.
TABLE 3. Crop Coefficient (Kc) for Avocadoi
Month

Jan

Feb

Mar

Apr

Kc

0.40

0.50

0.55

0.55

i)

May
0.60

Jun

Jul

Aug

Sep

Oct

Nov

Dec

0.65

0.65

0.65

0.60

0.55

0.55

0.50

Research was conducted in Corona, CA, during 1988-92 and in North San Diego County, CA, during 1992-97
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2.2.4

Turf grass

The recommended crop coefficient for turf grass is approximately 0.8 and is relatively
independent of cutting. The constant value applies to well-watered turf that is adaptable to the
local area. No adjustment should be made for wet soil conditions for turf grass. See Table 47.
TABLE 4. Crop Coefficient (Kc) for Turf Grassi
Month

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Kc

0.80

0.80

0.80

0.80

0.80

0.80

0.80

0.80

0.80

0.80

0.80

0.80

i)

Arid area with moderate winds and high use

2.3 Reference Evapotranspiration (ETo)
Reference evapotranspiration, ETo, information is available for many agricultural areas of
California through the California Irrigation Management Information System (CIMIS). Direct
access to real-time weather and ETo information is available through a web based service8. For
planning purposes, composite reference evapotranspiration data from CIMIS ETo Zone 6, which
includes the Temecula Valley region, is used here and is found in Table 5.
TABLE 5. Monthly Average Reference Evapotranspiration for ETo Zone 6 (in/month)i
Month

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

ETo

1.86

2.24

3.41

4.80

5.58

6.30

6.51

6.20

4.80

3.72

2.40

1.86

i)

9

ETo Zone 6: Upland Central Coast & Los Angeles Basin (Western Riverside County: Lake Mathews, Lake
Skinner, Lake Elsinore areas) http://wwwcimis.water.ca.gov/cimis/pdf/CimisRefEvapZones.pdf

2.4 Calculating Crop Water Use
Section 2.1 presents the preferred method to determine irrigation water requirements and is based
on the specific crop coefficient and reference evapotranspiration data. Data are provided to
approximate water use for some of the key crops grown in the Temecula Valley region and are
used here for planning purposes as a means to estimate irrigation water demand. Crop
evapotranspiration (ETc), is obtained with help of Equation 1. Here, the calculations are carried
in time steps of one month; an appropriate time interval for water use planning. Monthly crop
water use is calculated by multiplying the crop coefficient (Kc) with the reference
evapotranspiration (ETo) for the corresponding month.
Estimating the actual irrigation water demand also includes consideration of soil salinity and
leaching requirements, which is discussed in Section 3, and irrigation efficiency, a function of
the type of irrigation system used, and is discussed in Section 4.
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3. Irrigation Water Salinity and Leaching Fraction
Many irrigation water supplies contain a substantial amount of salt. For example, a water source
with an EC of 1.0 mmho/cm (approximately 640 mg/L), a quality suitable for irrigation of most
crops, contains nearly one ton of salt in every acre-foot of water applied. Irrigation can
contribute a substantial amount of salt to a field over the season. The salinity level varies
considerably depending upon its source - reclaimed wastewater is invariably higher than the
source water while collected storm water is expected to have a very low salinity concentration.

3.1 Salinity in Potable and Recycled Water
The salinity content of available water sources in the Temecula valley region varies considerably
depending upon its source. Human activities typically add between 200 and 300 mg/L of TDS to
the original water supply source and thus increase the salinity of the recycled water supply.
Increasing salinity in the irrigation water also increases overall water use as more water is
needed to transport salts out of the root zone.
Average TDS concentrations in the Temecula Valley region water supplies that may be used for
crop and landscape irrigation are provided in Table 6.
Table 6. Total Dissolved Solids Concentration in Temecula Valley Water Supplies, mg/L TDS
WMWD

RCWD

EMWD

Averagei

Recycled Water

NAii

710

690

710

Potable Water

410

470

480

453

Water Supply Source

Notes:

i
ii

Average is unweighted
NA Not Applicable

3.2 Leaching Fraction
Salts accumulate in the root zone by salts left in the soil due to insufficient leaching. To control
salinity in the root zone, the soil must be adequately leached. Leaching is the process of
applying more water to the field than can be held by the soil in the crop root zone such that the
excess water drains below the root system, carrying salts with it. The more water that is applied
in excess of the crop water requirement, the less salinity there is left in the root zone despite the
fact that more salt has actually been added to the field.
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The term leaching fraction (LF) is used to relate the fraction or percent of water applied to the
field that actually drains below the root zone. For example, if 1 acre-foot of water is applied to 1
acre of land, and 0.1 acre-foot drains below the root zone, the leaching fraction is 0.1/1.0 (10
percent). The leaching fraction depends on the salinity of the irrigation water (ECw) and the crop
tolerance to soil salinity, e.g. average root zone salinity (ECe).

3.3 Leaching for Salinity Control
Where salinity is a hazard, the only economical means of salt control is to ensure a net
downward flow of water through the crop root zone over time. In this case, the irrigation
requirement must be expanded to include an additional increment of water for leaching. The
leaching requirement is the minimum fraction of the applied water that must pass through the
crop root zone to prevent a reduction in yield from excessive accumulation of salts.
Two quantities generally are used to establish the leaching requirement:



The salt concentration of the applied water
The salt tolerance of the crop

The leaching fraction is also a function of type and frequency of irrigation method used and the
uniformity of the applied irrigation water. The leaching fraction for steady state conditions is
expressed by:10,11
Eq. 2

=
where:
ECw

= the electrical conductivity of the applied water (mmho/cm)

ECa

= the electrical conductivity of the drainage water (mmho/cm)

Water flowing into and out of the root zone rarely reaches a truly steady state. Thus the amount
of salt in water stored in the root zone fluctuates continually. Nevertheless, a steady state
analysis can provide an estimate of the extra irrigation water needed to maintain a favorable salt
balance in the soil as well as an estimate of the quantity and quality of leachate water that
ultimately reaches the groundwater aquifer.
The relationship between permissible average salt concentration factor in the soil (Fc) and the
leaching requirement is given by the following empirical relationships12:
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- For Conventional Irrigation:

= 0.3086⁄

.

Eq. 3

- High Frequency Irrigation:

= 0.1794⁄

.

Eq. 4

where:
=

,

Eq. 5

and

ECct = the critical salt tolerance of the crop (mmho/cm)
By Conventional Irrigation means irrigation that is applied once or twice a week and would be
applicable to the irrigation of turf grass in public parks and sport fields where a reduced
frequency of irrigation causes less interference with users. High Frequency Irrigation is
typically practiced by growers using trickle (drip) /micro spray irrigation for a well controlled
irrigation water application to vine and tree crops; these methods are commonly used to irrigate
high value crops and are applicable to crops grown in the Temecula Valley13. Complete
uniformity of leaching is assumed in the above assessment of leaching requirement. In actuality,
such uniformity is seldom attained in field practice. However, on a seasonal basis the
assumption is justified.

3.3.1

Specific Crop Salt Tolerances

The objective of leaching is to maintain or reduce soil salinity levels to levels that are equal to or
less than the threshold salinity for the particular crops selected. For the Temecula Valley the
crops selected include: Agricultural crops – grapes, citrus, and avocados, and landscaping crop –
turf grass. Some crops are very sensitive to salts, while others can tolerate much higher
concentrations. Table 7 gives the salt tolerance threshold (ECct), above which yield reductions
are likely.14,15
Table 7. Salt Tolerance of Selected Temecula Valley Cropsi
Crop

Salt Tolerance Threshold, ECct, mmho/cm

Grape

1.5

Citrus (Orange)

1.7

Avocado

1.3
ii

Turf Grass

3.9

i)

Adapted from Maas and Hoffman (1977) and Maas (1990). Applies to both warm- and cold season varieties.
Data serve as a guide to relative tolerances. Absolute tolerances depend upon climate, soil conditions, and
cultural practices

ii)

Tall fescue is a cold season variety that is commonly used in blends for sports fields and parks for its durability
and hardiness
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3.3.2

Calculating the Leaching Fraction for Salinity Control

In order to use this model to evaluate the water for irrigation in terms of the absolute amount of
water to be applied, one needs to know the crops to be grown and associated crop production function (yield versus applied water relation) for the crop in the absence of salt stress. Once the
amount of irrigation water is known, then the quality and quantity of “excess” water that leaches
into the ground can be estimated using Equations 3 and 4 and tabulated values for critical, crop
specific, salt concentrations, ECct, and are further developed in Section 5

3.4 Specific Ion Toxicity
In addition to salinity, some crops are injured by certain elements, notably sodium (Na+),
chloride (Cl-), and boron (B). With drip and furrow irrigation, chloride and sodium injury do not
generally occur in vegetable and row crops unless salinity in irrigation water is severe. Under
sprinkler irrigation, injury may occur to wetted leaves of susceptible plants if the ECw exceeds
1.5 mmhos/cm.
Tree and vine crops are generally sensitive to boron, chloride, and sodium toxicity. Tolerances
vary among varieties and rootstocks. Tolerant varieties and rootstocks resist the uptake and
accumulation of toxic ions in the stem and leaf tissue. Continued use of irrigation water with
boron concentrations in excess of 0.75 ppm can reduce the yields of grapes and many deciduous
tree and fruit crops. This represents a threshold concentration for guidance purposes and does not
imply that irrigation water with boron at or slightly above this level cannot be used successfully.
Sodium moves readily with the soil water and is taken up by the roots. It is then transported to
the stems and leaves. The ability of a plant to tolerate sodium varies considerably. Sodium
injury on avocado, citrus, and stone-fruit trees has been reported at concentrations as low as 115
ppm, while grapes can tolerate up to 700 ppm or more. For citrus and avocado, the threshold is
much lower than 175 mg/L, the concentration reported for treated wastewater within Rancho
California Water District service area16. Initially, sodium is retained in the roots and lower
trunk, but after 3 to 4 years the conversion of sapwood to heartwood apparently releases the
accumulated sodium, which then moves to the leaves causing leaf burn.
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4. Estimating Irrigation Water Demand
Predicting the seasonal irrigation requirement is important in planning and designing irrigation
systems, allocating water supplies, and managing irrigation in saline areas. The time step used
here to calculate irrigation requirements is monthly to provide the flexibility to estimate overall
water use as well as leachate water quality and quantity on a seasonal basis for both deciduous
and evergreen crops.
The calculation of irrigation water demand includes the following relationships:


An estimate of monthly crop evapotranspiration rate, ETc (Section 2)



An estimate of leaching fraction, LF, based on crop salt tolerance, ETct, and irrigation
method used (Eq. 3 or Eq. 4 in Section 3)



An estimate of irrigation water conveyance and application efficiencies, Ec and Ea

4.1 Irrigation for Salinity Control
For those areas where salinity is a potential issue, the determination of net irrigation can be
calculated by the soil water balance in Equation 6:
=

Eq. 6

1−

where:
Fn

= net irrigation requirement for the season

ETc

= crop evapotranspiration during the season

LF

= leaching fraction for salinity control

Here, effective precipitation, ground water contribution, and soil water depleted during the
season have been neglected. Precipitation is assumed to provide additional leaching beyond
what is required by the crop’s salt tolerance threshold.
Precipitation can also be collected in storm water reservoirs for reuse as irrigation water. Such
water is assumed to have no appreciable salts and can be used directly as irrigation water or as
supplemental leaching water without any concerns for salt buildup in the soils.
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4.2 Irrigation Efficiencies
Irrigation efficiency is an index used to quantify the beneficial use of water diverted for
irrigation purposes to a community, farm, field, or system. Overall irrigation efficiency includes:



Irrigation water management decisions, including timing and amount of application
(irrigation scheduling) – application efficiency, (Ea)
All losses in providing the planned irrigation water to the area irrigated – conveyance
efficiency, (Ec)

Irrigation efficiency represents the percentage of applied water that is potentially accessible to
crop evapotranspiration and leaching of salts from the soil profile. The irrigation efficiency is
affected by the uniformity of distribution and losses. If either the uniformity of distribution
decreases or losses increase, the overall irrigation efficiency generally decreases. Irrigation
efficiency is directly related to the percentage of irrigated area being under irrigated or over
irrigated. Therefore, irrigation system designs that maximize uniform application as well as
minimize water losses caused by improper management (often poor irrigation scheduling),
evaporation, wind drift, runoff, or deep percolation produce the greatest irrigation efficiencies.
Micro irrigation methods are commonly used for high value vine and tree crops and include
micro sprays and drip/trickle irrigation methods. For micro irrigation, major sources of water
loss include:





Improper water management (applying water where it is not needed or in excessive
amounts)
Evaporation from the wetted soil surface
Runoff and deep percolation
Leakage from conveyance system

Water is normally not discharged into the atmosphere above the crop; therefore, micro systems
are not subject to drift or to droplet and canopy evaporation except with micro sprinklers and
spray nozzles. Because application rates are typically quite low, the potential for runoff is
reduced compared to sprinkler irrigation.
For planning purposes it is anticipated that micro irrigation systems, e.g. micro sprays and trickle
irrigation, are used by Temecula Valley growers for high value crops and that sprinkler irrigation
is used for turf grass applications. Overall conveyance efficiency, Ec, has been assumed to be 95
percent and application efficiency, Ea, for micro irrigation systems to be 90 percent and for
sprinkler irrigation systems, 80 percent.
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4.3 Calculating Gross Irrigation Requirement
The determination of gross irrigation can be calculated by accounting for irrigation efficiency
terms – conveyance and application efficiencies in Equation 7:
Eq. 7

=
where:
Fn
Fg
Ec
Ea

= net irrigation requirement for the season
= gross irrigation requirement for the season
= conveyance efficiency (95 percent)
= application efficiency (90 percent – micro systems; 80 percent – sprinkler systems)

It is assumed that the proper irrigation methods that fit the water, crop, and site conditions and
that a high level of management are available to accomplish the efficiencies anticipated here for
golf courses, sports fields and other larger landscaping projects. Residential irrigation systems,
on the other hand, are anticipated to have a lower application efficiency. However, the potential
for increased water use and leachate production are most likely offset by an overall lower water
use as more and more water efficient landscaping is being installed, and in many cases, replacing
existing turf grass.
An example calculation of the gross irrigation water demand is provided in Table 8. In this
example, grapes is used as crop and reclaimed water with a TDS concentration of 710 mg/L is
used as irrigation water. The monthly reference evapotranspiration rate, ETo, is obtained from
Table 5 using CIMIS data for average evapotranspiration in Zone 6 (Column 1 in Table 8). The
crop coefficient, Kc, for grapes is found in Table 1 (Column 2 in Table 8). Note that grapes are
deciduous and have little or no water uptake prior to budding in early spring and after senescence
in late fall. Multiplying ETo with Kc yields crop evapotranspiration, ECc (Column 3 in Table 8)
Next, using Equation 4, the leaching fraction, LF, for a high frequency irrigation system is
determined to then yield the net irrigation water requirement, Fn (Column 4 in Table 8). And,
by allowing for a small water loss after the farm-gate, e.g. a conveyance efficiency of 95 percent
and a relatively high irrigation water application efficiency of 90 percent, the gross irrigation
water need, Fg (Column 5 in Table 8) is found. In addition, the amount of leachate water, the
concentration of salts in the leachate water and the total mass of salt added to the aquifer during
the irrigation season can also be calculated.
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Table 8. Example Calculation: Estimated Irrigation Water Requirement for Grapes
Water Source

Recycled Water

Salinity, TDS

710 mg/L

Irrigation conveyance efficiency, Ec

95%

Irrigation application efficiency, Ea

90%

Column

(1)

(2)

Operation

(3)

(4)

(5)

(1)x(2)

(3)/LF

(4)/Ec/Ea

Month

ETo

Kc

ETc

Fn

Fg

Jan

1.86

0.00

0

0

0

Feb
Mar
Apr

2.24
3.41
4.80

0.00
0.20
0.35

0
0.68
1.68

0
0.73
1.81

0
0.86
2.12

May

5.58
6.30

0.45
0.55

2.51
3.47

2.70
3.73

3.16
4.37

6.51
6.20

0.55
0.45

3.58
2.79

3.86
3.01

4.51
3.52

4.80

0.40

1.92

2.07

2.42

3.72
2.40

0.35
0.25

1.30
0.60

1.40
0.65

1.64
0.76

1.86

0.00

0

0

0

Jun
Jul
Aug
Sep
Oct
Nov
Dec
1

QIRR
LFLOW2

23.35

CTDS3
MTDS4

3,442

4.82
3,758

Notes:
1
2
3
4

Applied irrigation water/irrigation season, inches
Leachate water/irrigation season, inches
Leachate TDS concentration, mg/L
Leachate TDS mass loading/irrigation season, lbs/acre
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5. Soil Amendments
Very little of the fertilizer spread or broadcast over the soil surface moves into the root zone with
trickle irrigation. Therefore, much of the required fertilizer, especially nitrogen must be added
directly in the water, e.g. fertigation. Care must be taken to avoid chemical precipitation and
subsequent clogging problems when selecting the fertilizer type and composition. Many
commercial fertilizers can be added during the growing season without damaging the system;
thus, fertilizer levels can be maintained at an ideal level (even in sandy soils) throughout the
growing season.
Some types of fertilizers are not suitable for injection because of volatilization of gaseous
ammonia, low water solubility, separation of the components in the mixture, leaching losses
from application with excessive water, and problems with the quality of irrigation water.
Therefore, an understanding of the chemical composition of the fertilizer to be used, soil and
irrigation water must be analyzed to determine whether the fertilizer compounds are suitable.

5.1 Nitrogen
Nitrates are often measured as NO3 -N, which refers to the nitrogen concentration in the water
that is in the nitrate form. From a public health perspective, there are concerns when excessive
levels of nitrates are found in potable water supplies. The public drinking water maximum
contaminant level or MCL is set at 10 mg/L NO3 -N or 45 mg/L when expressed as NO3 -. From
an agricultural perspective, the nitrogen content in the irrigation water can be viewed as a
resource.

5.1.1

Nitrogen Fertilizers

Most of the nitrogen salts and urea dissolve readily in water and may be injected with no side
effects in the water or irrigation system. Urea (44-0-0) is a soluble nitrogen fertilizer that is
common in combination with trickle irrigation systems. It is a neutral molecule that does not
react with water to form ions. Urea and ammonium nitrate are mixed in water to give a fairly
concentrated liquid mixture marketed as 32-0-0 Urea Ammonium Nitrate Solution (UAN)
ammonium form – 7.75 percent as N; nitrate form – 7.75 percent as N; urea – 16.5 percent as N
and corresponds to 3.5 lbs of N per gallon of solution.

5.1.2

Nitrogen Transformation and Emissions

Information on nitrogen transformation or emissions under various soil, crop, and water
management conditions is sparse. The fate of nitrogen in specific fertilized and irrigated systems
is only beginning to be examined. Recent evidence suggests that the best indicator of potential
nitrogen loss into the environment is the “surplus” nitrogen, which is the difference between the
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nitrogen applied as fertilizer and the nitrogen taken up by the crop17. So in addition to
volatilization losses to the atmosphere, nitrogen is also being transported to the groundwater via
leachate that is added to the aquifer during the irrigation season18.
Nitrogen Volatilization
When this mixture is injected into irrigation water, its individual components behave exactly like
the dry materials dissolved and injected separately: The urea portion can be subject to NH3
volatilization losses while the ammonium nitrate portion is not. Conditions favoring high
volatilization potential include:








High soil temperatures
Moist conditions, followed by rapid drying
Windy conditions
High soil pH (> pH 7.5)
High lime content in surface soil
Coarse soil texture (sandy)
Low organic matter content

Published reports of volatile N loss from surface applied urea range from near zero to close to
100 percent in extreme conditions19. When urea or urea containing N sources remain on the soil
surface for a prolonged period of time, typical losses between 10 and 40 percent may be
expected.20,21 Based on the average soil pH of Temecula Valley soils, the relatively coarse
texture of soils and a semi arid climate, it is assumed for the purposes of this study that N loss
through NH3 volatilization is limited to 10 percent for high frequency UAN applications.
Nitrogen Uptake Efficiency (NUE)
Although the drainage volume is the most significant predictor of nitrate leaching, the volume of
leachate is only half of the equation. Also important is the nitrate concentration in the leachate
itself. Generally, as nitrogen fertilizer is applied in increasing quantities, the potential for
leaching losses also increases. In practice, nitrogen transport in agricultural systems is a function
of a multitude of biological and chemical processes that vary across climates, cultivars, soil type
to agricultural management practices. Thus, a grower is faced with balancing complex and
variable relationships within and between biology and technology. The outcome of this
balancing act determines the efficiency of crop nitrogen use and, ultimately, the amount of
nitrate leaching to the environment.
NUE and Agricultural Practices
By first examining the agricultural practices required for salinity control, we note that between
15 to 30 percent of applied water is used to leach excess salts that accumulate in the root zone.
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With the leaching salt, any soluble nitrate present will likewise travel downward with the water,
and once beyond the root zone where it will no longer be available for plant uptake, the majority
will make its way to groundwater. This would imply that 70 to 85 percent nitrogen uptake
efficiency (NUE) is possible. However, NUE might be higher or lower because nitrogen uptake
is not necessarily a function of water use. And, it is also clear that perfectly matching nitrogen
supply and demand is technically and biologically impossible. Under nearly all circumstances,
even with best management practices, the amount of nitrogen assimilated by a crop will always
be somewhat smaller than the amount of nitrogen applied to the field due to the constraints of
farming, uncertainty of actual nitrogen requirements at different stages of crop growth, the
variability of soil and climate, and the complexity of nitrogen dynamics in the root zone, which
cannot be perfectly predicted.
Average, State-wide, NUE
Although crop recovery of nitrogen inputs as low as 33 percent have been reported, a recent U.S.
EPA report estimated that with the adoption of best management practices, NUE could increase
by up to 25 percent of current average values. 22 The overall average NUE for California crops is
estimated to be 54 percent.23 While improvements in NUE are possible, there exists a practical
upper limit of about 80 percent crop recovery of applied nitrogen at the individual farm level. 24
This upper limit is due to the unpredictability of rainfall, the difficulty in predicting the rate of
mineralization of organic nitrogen in the soil, spatial variability in soil properties, and the need to
leach salts from the root zone25.
NUE for Temecula Valley Crops
Given that the agricultural crops in the Temecula Valley region are woody perennials (citrus,
avocados and grapes) would allow for relatively high irrigation efficiencies, controlled nitrogen
fertilizer applications coupled with modest leaching (salinity) requirements, an average regional
NUE higher than the state average but somewhat lower than can be attained at the individual
farm level is the assumed scenario for planning purposes. Hence, for the purposes of this study,
it is assumed that the NUE for both tree crops and grapes is 70 percent. The NUE for turf grass
is assumed to be somewhat higher, 80 percent, considering that the crop has nearly 100 percent
groundcover and plant roots would therefore capture a larger percentage of the applied fertilizer.
Historical and recommended nitrogen fertilizer application rates and assumed NUE for the key
four crops, grapes, citrus, avocados and turf grass, are shown in Table 9. For this study, the
selected nitrogen fertilizer application rates represent an approximate average of the UC
recommended application rates26 . Nitrogen uptake efficiency in an urban setting is assumed to
be considerably lower than what is attainable by growers. However, water and fertilizer use are
decreasing overall with commensurate lowering of nitrogen losses to the groundwater as more
and more water efficient landscaping is being installed, and in many cases, replacing existing turf
grass.
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5.1.3

Nitrogen in Potable and Recycled Water

The nitrogen content of the irrigation water can offset part of the nitrogen fertilizer requirements.
For example, 60 inches of reclaimed water with a NO3 concentration of 31 mg/L applied to one
acre contains approximately 100 lbs of NO3-N (nitrate as nitrogen) or approximately 80 percent
of the annual nitrogen requirements for turf grass in Southern California.
Average nitrate concentrations in the Temecula Valley region water supplies that may be used
for crop and landscape irrigation are provided in Table 10. Here it is assumed that the reclaimed
wastewater is fully nitrified, which implies that the total nitrogen concentration is equal to the
nitrate concentration (as nitrogen) and that further transformations can be ignored for the
purposes of this report . In all cases reclaimed water nitrate concentration is below the drinking
water standard of 45 mg/L NO3.
Table 9. Nitrogen Fertilizer Application Rates, lbs N/acre - year
Crop
This
Utilization
Study
Rate

Crop

Application Rates
in CA

Grapes
Citrus

1973
53i
166iii, 65

2005
27i
123iii, 95

Min
20ii
N/A

Max
60ii
N/A

35
125

70%
70%

Avocados

125

112

67

100

100

70%

(30)

Turf grass

N/A

N/A

174

261

225v

80%

(31)

Notes:

i)
ii)
iii)
Iv)
v)

Published UC
Guidelines19

Citation
(27)
(28) (29)

Table grapes
Vineyard grapes
Lemon
Orange
Both cool-season and warm-season grasses require 4 to 6 lbs. of nitrogen, N, per 1,000 sq. ft. per
year- usually divided into 4 to 6 equal applications

Table 10. Nitrogen Concentration in Temecula Valley Water Supplies, mg/L Nitrate (NO3-)
Water Supply Source
Recycled Water
Potable Water
Notes:

i
ii
iii

WMWD

RCWD

EVWD

Averagei

NAii

31

42

33

0.44iii

4.7

1.2

3.0

Average is unweighted
NA Not Applicable
ND Non Detect – use average of Detection Limit (DL) and “0”

5.2 Calculating Nitrogen Losses and Leachate Concentrations
The determination of gross nitrogen losses is not as straightforward as calculating leaching
requirements and subsequent salinity transport to the groundwater. The determination of gross
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irrigation requirement and leachate generation is based on the amount and uniformity of water
applied to the crop and the salt tolerance of the crop itself and was discussed in Section 4.3.
The amount of nitrogen that leaches to the groundwater is a function of the amount of nitrogen
applied, the amount of nitrogen lost through volatilization and the crop’s nitrogen uptake
efficiency. (See Section 5.1.2 for a discussion of nitrogen uptake efficiency, NUE). It is
important to note that the amount of leachate only plays a role when considering nitrogen
concentration in the leachate water. Without leachate water or excess precipitation nitrogen
would not be transported to the groundwater.
Nitrogen losses are estimated using Equation 8:
=

(1 −

)(1 −

)

Eq. 8

where:
NL
NA
NV
NUE

= total nitrogen lost during the season
= nitrogen applied to the crop during the season
= nitrogen lost through volatilization
= nitrogen utilization efficiency

It is clear from Equation 8 that the single most important variable when estimating nitrogen
leachate concentrations is the amount of fertilizer applied. In practice, irrigation and fertilizer
practices are intertwined and controlling nitrogen losses to the groundwater is function of both.
Using the information provided in Tables 9 and 10 and the amount of leachate produced, Table
11, the amount and concentration of nitrogen in the leachate water can be calculated.
Decreasing nitrogen losses to the groundwater is indeed possible by carefully matching the
crops’ temporal nitrogen requirements over its growing cycle, practice leaching at times when
nitrogen content in the soil is as small as possible, and by maintaining consistently high irrigation
efficiencies. Additional research with subsequent implementation guidelines is needed to
further improve our understanding of nitrogen uptake efficiencies for different crops and soil
conditions while minimizing nitrogen losses to the groundwater.

5.3 Phosphorus
Phosphorus is more difficult to apply by injection. The quality of the irrigation water must be
considered before injecting phosphorus into a trickle irrigation system. If the irrigation water has
a pH above 7.5 and high calcium content, the injected phosphorus will precipitate as dicalcium
phosphate, which can plug emitters and restrict flow in the pipeline network. In this situation,
phosphoric acid must be used to meet phosphate needs. Organic phosphate compounds such as
glycerophosphoric acid can be injected through trickle irrigation systems without fear of
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precipitation in the system. The organic compounds are comparable to urea in terms of their
behavior in soils.
Phosphorus is immobile in soil because it becomes insoluble almost as soon as it contacts
calcium in the soil. Therefore, phosphate applied by spray irrigation collects at the soil surface
and is unavailable to the crop. Phosphorus applied by trickle irrigation is concentrated at the
application points; however, phosphate moves in the soil enough to reach the root zone. Because
of the insoluble nature of phosphorus in contact with soils, the fate of applied phosphorus in
irrigation water is expected to have negligible effect on leachate water quality and subsequently
negligible effect on groundwater quality, and will not be discussed further.

5.4 Gypsum and Lime as Soil Amendments
In the Temecula Valley soils are predominantly derived from granitic materials, from
sedimentary rocks formations, or unconsolidated deposits in the upland. These soils consist of
materials laid down by comparatively recent stream activities and occur in alluvial fans, in
enclosed mountain flats, or as bottom land in the floors of valleys. Drainage is generally good
and only small areas have a high water table where salts (sodium being the salt of concern for
drainage purposes) have accumulated. However, with installation of tile drains these soils can
readily be made productive.
Certain chemical amendments added to soil or water should improve a low infiltration rate
caused by low salinity or by excessive sodium in the irrigation water. Improvement can be
expected if the amendment increases the soluble calcium content or causes a significant increase
in the salinity of the applied water32. Amendments are used to help increase the infiltration or
counter the effects of sodium, since, at present, there is no economical process available for
removing salts or sodium from irrigation water which is low enough in cost for general
agricultural use. An amendment, such as gypsum, when added to soil or water will increase the
calcium concentration in the water, thus reducing the sodium to calcium ratio. Gypsum or other
similar additives will not cause any important improvement if poor infiltration is due to adverse
soil texture, soil compaction, restrictive hardpan layers, or a high water table.
Due to soil conditions, chemical amendments designed to improve infiltration are not generally
required in the Temecula Valley. Therefore, additional contributions of leachate salinity, and
subsequently to the groundwater, are not expected due to calcium enriched soil and water
amendments.
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6. Leachate Water Quality and Quantity
Leachate water flow and quality is entirely due to water supply salinity and the crops tolerance
for salts in the root zone. It follows that he amount of leachate water, the concentration of salts
in the leachate water and the total mass of salt added to the aquifer during the irrigation season
can be estimated for a variety of crops and source water supplies. Given leachate flows and
information on crop nitrogen demands and nitrogen utilization ratio it is also possible to estimate
the amount of nitrogen lost to the aquifer during the irrigation season.
The results presented are deemed to be appropriate for the conditions in Temecula Valley and for
the purposes of presenting a rational approach to estimate salinity and nitrogen transport to the
groundwater. However, given that the science of predicting the soil-water-air nitrogen balance
over the course of the growing season and for different crops is imprecise at best it may be
worthwhile to consider the range of scenarios presented herein.

6.1 Salinity and Leachate Water Quality
The annual salinity load for landscape and crop irrigation using a variety of water supply sources
– potable and reclaimed wastewaters – are summarized in Table 11. Leachate water quality and
quantity is strongly correlated with source water quality, crop water demand and crop salinity
tolerances. For example, one acre of turf grass irrigated with recycled water contributes close to
10,000 lbs. of salts per year while grapes contribute about one third as much.
A detailed analysis showing monthly irrigation water demand, leachate water quantity and
quality for each of the four crops – grapes, citrus, avocados, and turf grass - are found in
Appendix A. The leaching fraction is approximately 15 percent when potable water is used for
irrigation and somewhat higher, around 20 percent, when reclaimed water is used tree and vine
crop irrigation. The difference is due to the higher salinity concentration in reclaimed water.
Even though turf grass has a higher tolerance for salinity than either avocado, citrus or grapes,
the required leaching fraction for irrigated sports fields and parks is approximately 30 percent.
The relatively large leaching fraction is primarily due to the fact that turf grass is typically spray
irrigated and that the irrigation efficiency for spray is lower than for trickle/drip irrigation used
for tree- and vine crops. Hence, more water is required to compensate for the lower irrigation
efficiency with additional leaching as a result.

6.2 Nitrogen and Leachate Water Quality
If crop nitrogen requirements are matched properly with available nitrogen in the irrigation water
and supplemental applications of fertilizers are added as needed to satisfy crop requirements then
11-25-2013 CropWaterUse

23

it is reasonable to assume that nitrogen losses and subsequent transport to the aquifer can be
minimized. The assumed annual nitrogen fertilization application applied to each crop is
provided in Table 9. Here, it is assumed that all fertilizer is applied with the irrigation water and
that the concentration of fertilizer remains the same over the growing season. This assumption
is, of course, a simplification of plant growth processes but in the absence of information that
couples crop growth, nitrogen uptake and water requirements, it meets the requirements for the
purposes of this report.
The annual nitrogen load from irrigation water and added nitrogen fertilizer for landscape and
crop irrigation using potable and reclaimed wastewaters are summarized in Table 12. A detailed
analysis showing monthly irrigation water demand, leachate water quantity and quality for each
of the four crops – grapes, citrus, avocados, and turf grass - are found in Appendix B. In order
to provide for a range of farm management practices it has been assumed that nitrogen utilization
efficiency could range from a low of 50 percent to a high of 90 percent, with an assumed average
of 70 percent for vine and tree crops and 80 percent for turf grass having nearly 100 percent
groundcover. Consequently, the remaining portion, 30 percent and 20 percent, respectively, is
lost to the groundwater. Because a minimal volatilization loss from the UAN applications has
been assumed, the actual amount of nitrogen applied using potable water and reclaimed water is
slightly less. Also, more nitrogen is lost to the groundwater when reclaimed water is used. This
is because the leaching fraction required to maintain a healthy root zone is larger for the higher
salinity reclaimed water than for potable water.
Even though overall nitrogen applications can be minimized it is important to note that perfectly
matching nitrogen supply and demand is technically and biologically impossible even with best
management practices. Even so, minimizing nitrogen fertilizer applications is the first also
minimizes nitrogen transport to the aquifer. The leachate nitrogen concentration could be both
higher or lower depending on farming/irrigation practices, soil infiltration rates, and, of course,
with the overall amount of applied nitrogen fertilizers. Also, varying nitrogen transport rates are
expected due to seasonal differences with respect to local climatic conditions including
precipitation events.
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2,619
2,042

Leachate TDS concentration, mg/L

Leachate TDS mass loading/irrigation season, lbs/acre

2,682
3,708

Leachate TDS concentration, mg/L

Leachate TDS mass loading/irrigation season, lbs/acre

2,518
3,249

Leachate TDS concentration, mg/L

Leachate TDS mass loading/irrigation season, lbs/acre

15.8
1,441
5,164

Total leachate, in/irrigation season

Leachate TDS concentration, mg/L

Leachate TDS mass loading/irrigation season, lbs/acre

Turf grass

5.7

Total leachate, in/irrigation season

Avocados

6.1

Total leachate, in/irrigation season

Citrus

3.4

WMWD

6,018

1,587

16.7

3,987

2,893

6.1

4,126

2,893

6.3

2,358

2,893

3.6

RCWD

Potable Water

Total leachate, in/irrigation season

Grapes

Crop

6,164

1,609

16.9

3,854

2,762

6.2

4,366

3,043

6.3

2,411

2,933

3.6

EMWD

9,895

2,009

21.7

6,195

2,962

9.2

6,690

3,799

7.8

3,758

3,442

4.8

RCWD

9,537

1,983

21.2

5,959

2,977

8.8

6,473

3,763

7.6

3,629

3,430

4.7

EMWD

Recycled Water

Table 11. TDS Concentration and Annual Mass Loading Rates in Temecula Valley Water Supplies

9,895

2,009

21.7

6,195

2,962

9.2

6,690

3,799

7.8

3,758

3,442

4.8

Average

N Application 125 lbs/ac
Leachate NO3-N concentration, mg/L
Leachate NO3-N mass loading/irrigation season, lbs/ac
Leachate NO3-N concentration, mg/L
Leachate NO3-N mass loading/irrigation season, lbs/ac
Leachate NO3-N concentration, mg/L
Leachate NO3-N mass loading/irrigation season, lbs/ac

N Application 100 lbs/ac
Leachate NO3-N concentration, mg/L
Leachate NO3-N mass loading/irrigation season, lbs/ac
Leachate NO3-N concentration, mg/L
Leachate NO3-N mass loading/irrigation season, lbs/ac
Leachate NO3-N concentration, mg/L
Leachate NO3-N mass loading/irrigation season, lbs/ac

Citrus
50% NUE

Avocados
50% NUE

1

24.2
86.7
9.7
34.7
4.8
17.3

34.9
45.0
20.9
27.0
7.0
9.0

40.7
56.3
24.4
33.8
8.1
11.3

20.2
16.0
12.1
9.6
4.0
3.2

WMWD

23.0
87.3
9.2
34.9
4.6
17.5

33.0
45.4
19.8
27.3
6.6
9.1

39.8
56.7
23.9
34.0
8.0
11.3

19.7
16.0
11.8
9.6
3.9
3.2

22.7
86.8
9.1
34.7
4.5
17.4

32.3
45.1
19.4
27.1
6.5
9.0

39.3
56.4
23.6
33.8
7.9
11.3

19.2
15.8
11.5
9.5
3.8
3.2

RCWD EMWD

Potable Water

Turf grass is assumed here to have a somewhat higher NUE since the crop has close to100 ground cover.

N Application 200 lbs/ac
Leachate NO3-N concentration, mg/L
Leachate NO3-N mass loading/irrigation season, lbs/ac
80% NUE1 Leachate NO3-N concentration, mg/L
Leachate NO3-N mass loading/irrigation season, lbs/ac
90% NUE Leachate NO3-N concentration, mg/L
Leachate NO3-N mass loading/irrigation season, lbs/ac

Turf grass
50% NUE

90% NUE

70% NUE

90% NUE

70% NUE

90% NUE

70% NUE

N Application 35
lbs/ac
Leachate NO3-N concentration, mg/L
Leachate NO3-N mass loading/irrigation season, lbs/ac
Leachate NO3-N concentration, mg/L
Leachate NO3-N mass loading/irrigation season, lbs/ac
Leachate NO3-N concentration, mg/L
Leachate NO3-N mass loading/irrigation season, lbs/ac

Grapes
50% NUE

Crop

19.3
94.9
7.7
38.0
3.9
19.0

23.0
48.1
13.8
28.8
4.6
9.6

33.8
59.5
20.3
35.7
4.6
11.9

17.0
18.5
10.2
11.1
3.4
3.7

RCWD

20.1
96.6
8.0
38.6
4.0
19.3

24.5
49.1
14.7
29.5
4.9
9.8

35.3
60.7
21.2
36.4
4.9
12.1

23.6
24.9
14.1
15.0
4.7
5.0

EMWD

19.3
95.2
7.7
38.1
3.9
119.0

23.1
48.2
13.8
28.9
4.6
9.6

33.9
59.8
20.4
35.9
4.6
12.0

18.1
19.7
10.8
11.8
3.6
3.9

Average

Recycled Water

Table 12. Nitrogen Leachate Concentration and Annual Nitrogen Mass Loading Rates at 50, 70 and 90% Crop NUE
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APPENDIX A
Monthly TDS

Contents
Irrigation Water Source – Potable Water
Grapes
Avocados
Citrus
Turf grass

Irrigation Water Source – Recycled Water
Grapes
Avocados
Citrus
Turf grass

11-25-2013/RMC/CropWaterUse

22.0
-

2,619
-

TQIRR4

TLFLOW5

CLTDS6

TMTDS7
-

-

3.4

-

(inches)
0.00
0.00
0.13
0.31
0.47
0.64
0.66
0.52
0.36
0.24
0.11
0.00

2,042

-

-

-

(lbs/ac)
0
0
75
185
277
382
395
307
212
143
66
0

Applied irrigation water, inches/month.
Leachate, inches/month
Leachate TDS mass loading/month, lbs/acre
Total applied irrigation water, inches/irrigation season

11-25-2013/RMC/CropWaterUse

4

3

2

1

Notes:

(inches)
0.00
0.00
0.81
1.99
2.98
4.11
4.24
3.31
2.28
1.54
0.71
0.00

WMWD - Potable Water
TDS=410 mg/L
1
QIRR
LFLOW2
MTDS3

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Month

GRAPES

7

6

5

-

-

3.6

-

(inches)
0.00
0.00
0.13
0.33
0.49
0.67
0.69
0.54
0.37
0.25
0.12
0.00

2,358

-

-

-

(lbs/ac)
0
0
87
214
319
441
456
355
244
166
76
0

-

2,933

-

22.2

(inches)
0.00
0.00
0.82
2.01
3.00
4.14
4.28
3.34
2.30
1.56
0.72
0.00

-

-

3.6

-

(inches)
0.00
0.00
0.13
0.33
0.49
0.68
0.70
0.55
0.38
0.25
0.12
0.00

A-2

2,411

-

-

-

(lbs/ac)
0
0
89
219
327
451
466
363
250
169
78
0

EMWD - Potable Water
TDS = 480 mg/L
1
QIRR
LFLOW2
MTDS3

Total leachate, inches/irrigation season
Leachate TDS concentration, mg/L
Leachate TDS mass loading/irrigation season, lbs/acre

-

2,893

22.1

(inches)
0.00
0.00
0.81
2.01
3.00
4.14
4.28
3.33
2.29
1.55
0.72
0.00

RCWD - Potable Water
TDS=470 mg/L
1
QIRR
LFLOW2
MTDS3

1.34
2.24
3.15
4.00
4.89
5.05
4.81
3.44
2.44
1.58
1.11

35.0

-

2,518

-

Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

TQIRR4

TLFLOW5

CLTDS6

TMTDS7

11-25-2013/RMC/CropWaterUse

Total applied irrigation water, inches/irrigation season

3

2

4

3,249

-

-

-

124
208
293
372
455
470
447
320
227
147
103

83

Applied irrigation water, inches/month.
Leachate, inches/month
Leachate TDS mass loading/month, lbs/acre

-

-

5.7

-

0.22
0.36
0.51
0.65
0.80
0.82
0.78
0.56
0.40
0.26
0.18

0.14

1

Notes:

0.89

WMWD - Potable Water
TDS=410 mg/L
1
QIRR
LFLOW2
MTDS3
(inches)
(inches)
(lbs/ac)

Jan

Month

AVOCADO

7

6

5

-

-

6.1

-

0.23
0.39
0.55
0.70
0.85
0.88
0.84
0.60
0.43
0.27
0.19

0.15

3,987

-

-

-

153
256
360
456
558
577
549
392
279
180
127

101

-

2,762

-

35.4

1.36
2.27
3.20
4.05
4.96
5.12
4.88
3.49
2.48
1.60
1.13

0.90

-

-

6.2

-

0.24
0.39
0.56
0.70
0.86
0.89
0.85
0.61
0.43
0.28
0.20

0.16

A-3

3,854

-

-

-

148
247
348
441
539
557
531
379
269
174
122

98

EMWD - Potable Water
TDS = 480 mg/L
1
QIRR
LFLOW2
MTDS3
(inches)
(inches)
(lbs/ac)

Total leachate, inches/irrigation season
Leachate TDS concentration, mg/L
Leachate TDS mass loading/irrigation season, lbs/acre

-

2,893

35.3

1.35
2.27
3.19
4.04
4.95
5.11
4.87
3.48
2.47
1.59
1.12

0.90

RCWD - Potable Water
TDS=470 mg/L
1
QIRR
LFLOW2
MTDS3
(inches)
(inches)
(lbs/ac)

1.98
2.82
3.97
4.61
4.83
5.00
4.76
3.68
3.07
1.98
1.54

39.9

-

2,682

-

Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

TQIRR4

TLFLOW5

CLTDS6

TMTDS7

11-25-2013/RMC/CropWaterUse

Total applied irrigation water, inches/irrigation season

3

2

4

3,708

-

-

-

184
262
369
429
449
464
442
342
286
184
143

153

Applied irrigation water, inches/month.
Leachate, inches/month
Leachate TDS mass loading/month, lbs/acre

-

-

6.1

-

0.30
0.43
0.61
0.70
0.74
0.76
0.73
0.56
0.47
0.30
0.23

0.25

1

Notes:

1.65

WMWD - Potable Water
TDS=410 mg/L
1
QIRR
LFLOW2
MTDS3
(inches)
(inches)
(lbs/ac)

Jan

Month

CITRUS

7

6

5

-

-

6.3

-

0.31
0.44
0.63
0.73
0.76
0.79
0.75
0.58
0.48
0.31
0.24

0.26

4,126

-

-

-

205
291
410
477
500
517
492
381
318
205
159

170

-

3,043

-

40.1

1.99
2.83
3.99
4.64
4.86
5.02
4.78
3.70
3.09
1.99
1.55

1.66

-

-

6.3

-

0.31
0.45
0.63
0.73
0.77
0.79
0.75
0.58
0.49
0.31
0.24

0.26

A-4

4,366

-

-

-

217
308
434
505
529
547
521
403
336
217
168

180

EMWD - Potable Water
TDS = 480 mg/L
1
QIRR
LFLOW2
MTDS3
(inches)
(inches)
(lbs/ac)

Total leachate, inches/irrigation season
Leachate TDS concentration, mg/L
Leachate TDS mass loading/irrigation season, lbs/acre

-

2,893

40.1

1.99
2.83
3.99
4.63
4.86
5.02
4.78
3.70
3.09
1.99
1.54

1.65

RCWD - Potable Water
TDS=470 mg/L
1
QIRR
LFLOW2
MTDS3
(inches)
(inches)
(lbs/ac)

55.55

-

1,441

-

TQIRR4

TLFLOW5

CLTDS6

TMTDS7

11-25-2013/RMC/CropWaterUse

Total applied irrigation water, inches/irrigation season

3

2

4

5,164

-

-

-

MTDS3
(lbs/ac)
193
233
354
499
580
655
677
644
499
387
249
193

Applied irrigation water, inches/month.
Leachate, inches/month
Leachate TDS mass loading/month, lbs/acre

-

-

15.81

-

LFLOW 2
(inches)
0.59
0.71
1.08
1.53
1.78
2.00
2.07
1.97
1.53
1.18
0.76
0.59

1

Notes:

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

QIRR1
(inches)
2.08
2.50
3.81
5.37
6.24
7.04
7.28
6.93
5.37
4.16
2.68
2.08

WMWD - Potable Water
TDS=410 mg/L

Month

TURF GRASS

7

6

5

-

-

16.73

-

LFLOW2
(inches)
0.63
0.75
1.15
1.62
1.88
2.12
2.19
2.09
1.62
1.25
0.81
0.63

6,018

-

-

-

MTDS3
(lbs/ac)
225
271
413
581
676
763
789
751
581
451
291
225

-

1,609

-

56.64

QIRR1
(inches)
2.12
2.55
3.89
5.47
6.36
7.18
7.42
7.07
5.47
4.24
2.74
2.12

-

-

16.89

-

LFLOW2
(inches)
0.63
0.76
1.16
1.63
1.90
2.14
2.21
2.11
1.63
1.26
0.82
0.63

A-5

6,164

-

-

-

MTDS3
(lbs/ac)
231
278
423
596
692
782
808
769
596
462
298
231

EMWD - Potable Water
TDS = 480 mg/L

Total leachate, inches/irrigation season
Leachate TDS concentration, mg/L
Leachate TDS mass loading/irrigation season, lbs/acre

-

1,587

56.47

QIRR1
(inches)
2.11
2.55
3.88
5.46
6.34
7.16
7.40
7.05
5.46
4.23
2.73
2.11

RCWD - Potable Water
TDS=470 mg/L

23.35

-

3,442

-

TQIRR4

TLFLOW5

CLTDS6

TMTDS7

4

3

2

1

-

-

4.82

-

0.00
0.00
0.18
0.44
0.65
0.90
0.93
0.73
0.50
0.34
0.16
0.00

(inches)

3,758

-

-

-

0
0
138
341
509
703
726
566
389
264
122
0

(lbs/ac)

MTDS

11-25-2013/RMC/CropWaterUse

Applied irrigation water, inches/month.
Leachate, inches/month
Leachate TDS mass loading/month, lbs/acre
Total applied irrigation water/irrigation season, inches

Notes:

0.00
0.00
0.86
2.12
3.16
4.37
4.51
3.52
2.42
1.64
0.76
0.00

(inches)

QIRR

3

7

6

5

-

-

4.67

-

0.00
0.00
0.17
0.42
0.63
0.87
0.90
0.70
0.48
0.33
0.15
0.00

(inches)

LFLOW2

3,629

-

-

-

0
0
134
329
492
679
701
546
376
255
118
0

(lbs/ac)

MTDS

3

-

3,442

-

23.35

0.00
0.00
0.86
2.12
3.16
4.37
4.51
3.52
2.42
1.64
0.76
0.00

(inches)

QIRR

1

-

-

4.82

-

0.00
0.00
0.18
0.44
0.65
0.90
0.93
0.73
0.50
0.34
0.16
0.00

(inches)

LFLOW2

TDS = 710 mg/L

A-6

3,758

-

-

-

0
0
138
341
509
703
726
566
389
264
122
0

(lbs/ac)

MTDS3

Average - Recycled Water

Total leachate, inches/irrigation season
Leachate TDS concentration, mg/L
Leachate TDS mass loading/irrigation season, lbs/acre

-

3,430

23.20

0.00
0.00
0.85
2.10
3.14
4.34
4.48
3.49
2.40
1.63
0.75
0.00

(inches)

QIRR

1

TDS=690 mg/L

LFLOW2

TDS=710 mg/L

1

EMWD - Recycled Water

RCWD - Recycled Water

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Month

GRAPES

38.5

-

2,962

-

TQIRR4

TLFLOW5

CLTDS6

TMTDS7

4

3

2

1

-

-

9.2

-

LFLOW2
(inches)
0.23
0.35
0.59
0.83
1.06
1.29
1.33
1.27
0.91
0.65
0.42
0.29

6,195

-

-

-

MTDS3
(lbs/ac)
158
237
397
559
709
867
896
853
610
433
279
197

11-25-2013/RMC/CropWaterUse

Applied irrigation water, inches/month.
Leachate, inches/month
Leachate TDS mass loading/month, lbs/acre
Total applied irrigation water/irrigation season, inches

Notes:

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

QIRR1
(inches)
0.98
1.47
2.47
3.47
4.40
5.39
5.57
5.30
3.79
2.69
1.74
1.22

RCWD - Recycled Water
TDS=710 mg/L

Month

AVOCADO

7

6

5

-

-

8.8

-

LFLOW2
(inches)
0.22
0.34
0.57
0.80
1.01
1.24
1.28
1.22
0.87
0.62
0.40
0.28

5,959

-

-

-

MTDS3
(lbs/ac)
152
228
382
538
682
834
862
821
587
417
269
189

-

2,962

-

38.5

QIRR1
(inches)
0.98
1.47
2.47
3.47
4.40
5.39
5.57
5.30
3.79
2.69
1.74
1.22

-

-

9.2

-

LFLOW2
(inches)
0.23
0.35
0.59
0.83
1.06
1.29
1.33
1.27
0.91
0.65
0.42
0.29

A-7

6,195

-

-

-

MTDS3
(lbs/ac)
158
237
397
559
709
867
896
853
610
433
279
197

Average - Recycled Water
TDS = 710 mg/L

Total leachate, inches/irrigation season
Leachate TDS concentration, mg/L
Leachate TDS mass loading/irrigation season, lbs/acre

-

2,977

38.1

QIRR1
(inches)
0.97
1.46
2.44
3.44
4.36
5.33
5.51
5.25
3.75
2.66
1.72
1.21

EMWD - Recycled Water
TDS=690 mg/L

-

TMTDS7

4

3

2

1

-

-

7.8

-

LFLOW2
(inches)
0.32
0.39
0.55
0.77
0.90
0.94
0.97
0.93
0.72
0.60
0.39
0.30

6,690

-

-

-

MTDS3
(lbs/ac)
276
333
473
665
773
811
838
798
618
516
333
258

11-25-2013/RMC/CropWaterUse

Applied irrigation water, inches/month.
Leachate, inches/month
Leachate TDS mass loading/month, lbs/acre
Total applied irrigation water/irrigation season, inches

Notes:

3,799

CLTDS6

TLFLOW

-

41.6

5

TQIRR4

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

QIRR1
(inches)
1.72
2.07
2.94
4.13
4.80
5.04
5.20
4.96
3.84
3.20
2.07
1.60

RCWD - Recycled Water
TDS=710 mg/L

Month

CITRUS

7

6

5

-

-

7.6

-

LFLOW2
(inches)
0.31
0.38
0.54
0.75
0.88
0.92
0.95
0.91
0.70
0.58
0.38
0.29

6,473

-

-

-

MTDS3
(lbs/ac)
267
322
457
644
748
784
811
772
598
499
322
249

-

3,799

-

41.6

QIRR1
(inches)
1.72
2.07
2.94
4.13
4.80
5.04
5.20
4.96
3.84
3.20
2.07
1.60

-

-

7.8

-

LFLOW2
(inches)
0.32
0.39
0.55
0.77
0.90
0.94
0.97
0.93
0.72
0.60
0.39
0.30

A-8

6,690

-

-

-

MTDS3
(lbs/ac)
276
333
473
665
773
811
838
798
618
516
333
258

Average - Recycled Water
TDS = 710 mg/L

Total leachate, inches/irrigation season
Leachate TDS concentration, mg/L
Leachate TDS mass loading/irrigation season, lbs/acre

-

3,763

41.4

QIRR1
(inches)
1.71
2.06
2.92
4.11
4.78
5.01
5.18
4.94
3.82
3.19
2.06
1.59

EMWD - Recycled Water
TDS=690 mg/L

61.5

-

2,009

-

TQIRR4

TLFLOW5

CLTDS6

TMTDS7

4

3

2

1

-

-

21.72

-

LFLOW2
(inches)
0.81
0.98
1.49
2.10
2.44
2.75
2.85
2.71
2.10
1.63
1.05
0.81

9,895

-

-

-

MTDS3
(lbs/ac)
370
446
679
956
1111
1255
1297
1235
956
741
478
370

11-25-2013/RMC/CropWaterUse

Applied irrigation water, inches/month.
Leachate, inches/month
Leachate TDS mass loading/month, lbs/acre
Total applied irrigation water/irrigation season, inches

Notes:

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

QIRR1
(inches)
2.30
2.77
4.22
5.94
6.90
7.79
8.05
7.67
5.94
4.60
2.97
2.30

RCWD - Recycled Water
TDS=710 mg/L

Month

TURFGRASS

7

6

5

-

-

21.22

-

LFLOW2
(inches)
0.79
0.96
1.46
2.05
2.38
2.69
2.78
2.65
2.05
1.59
1.02
0.79

9,537

-

-

-

MTDS3
(lbs/ac)
357
430
655
921
1071
1209
1250
1190
921
714
461
357

-

2,009

-

61.5

QIRR1
(inches)
2.30
2.77
4.22
5.94
6.90
7.79
8.05
7.67
5.94
4.60
2.97
2.30

-

-

21.72

-

LFLOW2
(inches)
0.81
0.98
1.49
2.10
2.44
2.75
2.85
2.71
2.10
1.63
1.05
0.81

A-9

9,895

-

-

-

MTDS3
(lbs/ac)
370
446
679
956
1111
1255
1297
1235
956
741
478
370

Average - Recycled Water
TDS = 710 mg/L

Total leachate, inches/irrigation season
Leachate TDS concentration, mg/L
Leachate TDS mass loading/irrigation season, lbs/acre

-

1,983

61.0

QIRR1
(inches)
2.28
2.75
4.18
5.89
6.85
7.73
7.99
7.61
5.89
4.56
2.94
2.28

EMWD - Recycled Water
TDS=690 mg/L

APPENDIX B
Monthly N

Contents
Irrigation Water Source – Potable Water w. Fertigation, 70% nitrogen uptake efficiency
Grapes
Avocados
Citrus
Turf grass

70% nitrogen uptake efficiency
70% nitrogen uptake efficiency
70% nitrogen uptake efficiency
80% nitrogen uptake efficiency

Irrigation Water Source – Recycled Water w. Fertigation, 70% nitrogen uptake efficiency
Grapes
Avocados
Citrus
Turf grass

70% nitrogen uptake efficiency
70% nitrogen uptake efficiency
70% nitrogen uptake efficiency
80% nitrogen uptake efficiency

11-25-2013/RMC/CropWaterUsel

11-7-2013/RMC/CropWaterUse

B-2

Irrigation Water Source – Potable Water w. Fertigation
Grapes
70% nitrogen uptake efficiency
Avocados 70% nitrogen uptake efficiency
Citrus
70% nitrogen uptake efficiency
Turf grass 80% nitrogen uptake efficiency

9.5

11-25-2013/RMC/CropWaterUsel

4

Leachate NO3-N mass loading/month, lbs/acre
Total applied irrigation water/irrigation season, inches

-

-

-

Leachate, inches/month

12.1

-

-

3

3.4

-

0.00
0.35
0.86
1.28
1.77
1.83
1.43
0.98
0.67
0.31
0.00
-

2

0.00
0.13
0.31
0.47
0.64
0.66
0.52
0.36
0.24
0.11
0.00
-

0.00
0.81
1.99
2.98
4.11
4.24
3.31
2.28
1.54
0.71
0.00
22.0

MNO3-N3
(lbs/ac)
0.00

Applied irrigation water, inches/month.

LFLOW2
(inches)
0.00

-

-

-

0.00
0.81
2.01
3.00
4.14
4.28
3.33
2.29
1.55
0.72
0.00
22.1

QIRR1
(inches)
0.00

7

6

5

9.6

-

-

0.00
0.35
0.87
1.30
1.80
1.86
1.45
1.00
0.68
0.31
0.00
-

MNO3-N3
(lbs/ac)
0.00

-

-

-

0.00
0.82
2.01
3.00
4.14
4.28
3.34
2.30
1.56
0.72
0.00
22.2

QIRR1
(inches)
0.00

9.5

-

-

0.00
0.35
0.86
1.29
1.77
1.83
1.43
0.98
0.67
0.31
0.00
-

MNO3-N3
(lbs/ac)
0.00

Leachate NO3-N mass loading/irrigation season, lbs/acre

Leachate NO3-N concentration, mg/L

-

11.5

3.6

0.00
0.13
0.33
0.49
0.68
0.70
0.55
0.38
0.25
0.12
0.00
-

LFLOW2
(inches)
0.00

NO3 = 1.2 mg/L

EMWD - Potable Water

Total leachate/irrigation season, inches

-

11.8

3.6

0.00
0.13
0.33
0.49
0.67
0.69
0.54
0.37
0.25
0.12
0.00
-

LFLOW2
(inches)
0.00

NO3 = 4.7 mg/L

NO3 = 0.44 mg/L

QIRR1
(inches)
0.00

RCWD - Potable Water

WMWD - Potable Water

1

TMNO3-N7
Notes:

CLNO3-N6

TLFLOW5

TQIRR4

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Month

GRAPES

B-3

35.0

-

-

-

TLFLOW5

6

7

TQIRR4

Leachate, inches/month
Leachate NO3-N mass loading/month, lbs/acre
Total applied irrigation water/irrigation season, inches

11-25-2013/RMC/CropWaterUsel

4

3

2

27.0

-

-

1.03
1.73
2.44
3.09
3.78
3.91
3.72
2.66
1.89
1.22
0.86

0.69

Applied irrigation water, inches/month.

20.9
-

5.7

-

0.14
0.22
0.36
0.51
0.65
0.80
0.82
0.78
0.56
0.40
0.26
0.18

(inches)

MNO3-N
(lbs/ac)

1

Notes:

TMNO3-N

CLNO3-N

0.89
1.34
2.24
3.15
4.00
4.89
5.05
4.81
3.44
2.44
1.58
1.11

QIRR
(inches)

3

-

-

-

35.3

0.90
1.35
2.27
3.19
4.04
4.95
5.11
4.87
3.48
2.47
1.59
1.12

QIRR
(inches)

1

7

6

5

27.3

-

-

1.04
1.75
2.46
3.12
3.82
3.94
3.75
2.68
1.91
1.23
0.87

0.69

MNO3-N
(lbs/ac)

3

-

-

-

35.4

0.90
1.36
2.27
3.20
4.05
4.96
5.12
4.88
3.49
2.48
1.60
1.13

QIRR
(inches)

1

Leachate NO3-N concentration, mg/L
Leachate NO3-N mass loading/irrigation season, lbs/acre

19.4
-

6.2

-

0.16
0.24
0.39
0.56
0.70
0.86
0.89
0.85
0.61
0.43
0.28
0.20

LFLOW2
(inches)

NO3 = 1.2 mg/L

27.1

-

-

1.04
1.73
2.44
3.10
3.79
3.91
3.73
2.66
1.89
1.22
0.86

0.69

MNO3-N3
(lbs/ac)

EMWD - Potable Water

Total leachate/irrigation season, inches

19.8
-

6.1

-

0.15
0.23
0.39
0.55
0.70
0.85
0.88
0.84
0.60
0.43
0.27
0.19

(inches)

LFLOW2

NO3 = 4.7 mg/L

LFLOW2

NO3 = 0.44 mg/L
1

RCWD - Potable Water

WMWD - Potable Water

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Month

AVOCADO

B-4

-

-

-

TLFLOW5

6

7

Leachate NO3-N mass loading/month, lbs/acre

Total applied irrigation water/irrigation season, inches

3

4

11-25-2013/RMC/CropWaterUsel

Leachate, inches/month

2

33.8

-

-

-

Applied irrigation water, inches/month.

-

24.4

6.1

-

-

-

-

40.1

1.65
1.99
2.83
3.99
4.63
4.86
5.02
4.78
3.70
3.09
1.99
1.54

1.39
1.68
2.39
3.36
3.90
4.09
4.23
4.03
3.12
2.60
1.68
1.30

(inches)

QIRR1

7

6

5

34.0

-

-

-

1.69
2.41
3.39
3.94
4.13
4.26
4.06
3.14
2.62
1.69
1.31

1.41

(lbs/ac)

MNO3-N3

-

-

-

40.1

1.66
1.99
2.83
3.99
4.64
4.86
5.02
4.78
3.70
3.09
1.99
1.55

(inches)

QIRR1

Leachate NO3-N mass loading/irrigation season, lbs/acre

Leachate NO3-N concentration, mg/L

-

23.6

6.3

-

0.26
0.31
0.45
0.63
0.73
0.77
0.79
0.75
0.58
0.49
0.31
0.24

(inches)

LFLOW2

33.8

-

-

-

1.68
2.39
3.36
3.91
4.10
4.24
4.03
3.12
2.61
1.68
1.30

1.40

(lbs/ac)

MNO3-N3

EMWD - Potable Water
NO3 = 1.2 mg/L

Total leachate/irrigation season, inches

-

23.9

6.3

-

0.26
0.31
0.44
0.63
0.73
0.76
0.79
0.75
0.58
0.48
0.31
0.24

(inches)

LFLOW2

RCWD - Potable Water
NO3 = 4.7 mg/L

(lbs/ac)

MNO3-N3

1

Notes:

TMNO3-N

CLNO3-N

39.9

TQIRR4

0.25
0.30
0.43
0.61
0.70
0.74
0.76
0.73
0.56
0.47
0.30
0.23

(inches)

(inches)

1.65
1.98
2.82
3.97
4.61
4.83
5.00
4.76
3.68
3.07
1.98
1.54

LFLOW2

QIRR1

WMWD - Potable Water
NO3 = ND mg/L

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Month

CITRUS

B-5

55.6
-

TLFLOW5

6

7

TQIRR4

Leachate, inches/month

Leachate NO3-N mass loading/month, lbs/acre

Total applied irrigation water/irrigation season, inches

3

4

34.7

-

-

-

1.35
1.62
2.47
3.48
4.05
4.57
4.72
4.50
3.48
2.70
1.74
1.35

2

11-25-2013/RMC/CropWaterUsel

3

(lbs/ac)

MNO3-N

Applied irrigation water, inches/month.

-

9.7

15.8

-

0.59
0.71
1.08
1.53
1.78
2.00
2.07
1.97
1.53
1.18
0.76
0.59

(inches)

LFLOW2

1

Notes:

TMNO3-N

CLNO3-N

2.08
2.50
3.81
5.37
6.24
7.04
7.28
6.93
5.37
4.16
2.68
2.08

(inches)

QIRR

1

WMWD - Potable Water
NO3 = ND mg/L

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Month

TURF GRASS

-

-

-

56.5

2.11
2.55
3.88
5.46
6.34
7.16
7.40
7.05
5.46
4.23
2.73
2.11

(inches)

QIRR

7

6

5

34.9

-

-

-

1.36
1.64
2.49
3.50
4.07
4.60
4.75
4.53
3.50
2.72
1.75
1.36

(lbs/ac)

-

-

-

56.6

2.12
2.55
3.89
5.47
6.36
7.18
7.42
7.07
5.47
4.24
2.74
2.12

(inches)

QIRR

1

-

9.1

16.9

-

0.63
0.76
1.16
1.63
1.90
2.14
2.21
2.11
1.63
1.26
0.82
0.63

(inches)

LFLOW2

Leachate NO3-N mass loading/irrigation season, lbs/acre

Leachate NO3-N concentration, mg/L

Total leachate/irrigation season, inches

-

9.2

16.7

-

0.63
0.75
1.15
1.62
1.88
2.12
2.19
2.09
1.62
1.25
0.81
0.63

(inches)

MNO3-N

3

B-6

34.7

-

-

-

1.35
1.63
2.48
3.48
4.05
4.57
4.73
4.50
3.48
2.70
1.74
1.35

(lbs/ac)

MNO3-N3

NO3 = 1.2 mg/L

LFLOW2

NO3 = 4.7 mg/L
1

EMWD - Potable Water

RCWD - Potable Water

11-25-2013/RMC/CropWaterUsel

B-7

Irrigation Water Source – Recycled Water w. Fertigation
Grapes
70% nitrogen uptake efficiency
Avocados 70% nitrogen uptake efficiency
Citrus
70% nitrogen uptake efficiency
Turf grass 80% nitrogen uptake efficiency

(inches)
0.00
0.00
0.18
0.44
0.65
0.90
0.93
0.73
0.50
0.34
0.16
0.00
4.8
10.2
-

(inches)
0.00
0.00
0.86
2.12
3.16
4.37
4.51
3.52
2.42
1.64
0.76
0.00

23.3

-

-

-

TQIRR4

TLFLOW5

6

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

TMNO3-N7

Leachate, inches/month
Leachate NO3-N mass loading/month, lbs/acre
Total applied irrigation water/irrigation season, inches

2

11-25-2013/RMC/CropWaterUsel

4

3

Applied irrigation water, inches/month.

11.1

-

-

-

(lbs/ac)
0.00
0.00
0.41
1.01
1.51
2.08
2.15
1.67
1.15
0.78
0.36
0.00

1

Notes:

CLNO3-N

Month

MNO3-N3

-

-

-

23.2

(inches)
0.00
0.00
0.85
2.10
3.14
4.34
4.48
3.49
2.40
1.63
0.75
0.00

QIRR1

7

6

5

15.0

-

-

-

(lbs/ac)
0.00
0.00
0.55
1.36
2.03
2.80
2.89
2.25
1.55
1.05
0.48
0.00

MNO3-N3

-

-

-

23.3

(inches)
0.00
0.00
0.86
2.12
3.16
4.37
4.51
3.52
2.42
1.64
0.76
0.00

QIRR1

11.8

-

-

-

(lbs/ac)
0.00
0.00
0.44
1.07
1.60
2.21
2.29
1.78
1.23
0.83
0.38
0.00

MNO3-N3

Leachate NO3-N concentration, mg/L
Leachate NO3-N mass loading/irrigation season, lbs/acre

-

10.8

4.8

-

(inches)
0.00
0.00
0.18
0.44
0.65
0.90
0.93
0.73
0.50
0.34
0.16
0.00

LFLOW2

NO3 = 33 mg/L

Average - Recycled Water

Total leachate/irrigation season, inches

-

14.1

4.7

-

(inches)
0.00
0.00
0.17
0.42
0.63
0.87
0.90
0.70
0.48
0.33
0.15
0.00

LFLOW2

NO3 = 42 mg/L

NO3 = 31 mg/L
LFLOW2

EMWD - Recycled Water

RCWD - Recycled Water

QIRR1

GRAPES

B-8

Leachate NO3-N mass loading/month, lbs/acre
Total applied irrigation water/irrigation season, inches

11-25-2013/RMC/CropWaterUsel

4

Leachate, inches/month

3

28.8

2

-

-

-

-

0.73
1.10
1.85
2.60
3.30
4.04
4.17
3.97
2.84
2.02
1.30
0.92

(lbs/ac)

Applied irrigation water, inches/month.

-

13.8

9.2

-

0.23
0.35
0.59
0.83
1.06
1.29
1.33
1.27
0.91
0.65
0.42
0.29

(inches)

MNO3-N

1

Notes:

TMNO3-N

7

-

-

TLFLOW5

CLNO3-N

38.5

TQIRR4

6

0.98
1.47
2.47
3.47
4.40
5.39
5.57
5.30
3.79
2.69
1.74
1.22

(inches)

QIRR

3

-

-

-

38.1

0.97
1.46
2.44
3.44
4.36
5.33
5.51
5.25
3.75
2.66
1.72
1.21

(inches)

QIRR

1

7

6

5

29.5

-

-

-

0.75
1.13
1.89
2.66
3.37
4.12
4.26
4.06
2.90
2.06
1.33
0.94

(lbs/ac)

MNO3-N

3

-

-

-

38.5

0.98
1.47
2.47
3.47
4.40
5.39
5.57
5.30
3.79
2.69
1.74
1.22

(inches)

QIRR

1

Leachate NO3-N concentration, mg/L
Leachate NO3-N mass loading/irrigation season, lbs/acre

-

13.8

9.2

-

0.23
0.35
0.59
0.83
1.06
1.29
1.33
1.27
0.91
0.65
0.42
0.29

(inches)

LFLOW2

NO3 = 33 mg/L

28.9

-

-

-

0.74
1.11
1.86
2.61
3.31
4.05
4.19
3.99
2.85
2.02
1.31
0.92

(lbs/ac)

MNO3-N3

Average - Recycled Water

Total leachate/irrigation season, inches

-

14.7

8.8

-

0.22
0.34
0.57
0.80
1.01
1.24
1.28
1.22
0.87
0.62
0.40
0.28

(inches)

LFLOW2

NO3 = 42 mg/L

LFLOW2

NO3 = 31 mg/L
1

EMWD - Recycled Water

RCWD - Recycled Water

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Month

AVOCADO

B-9

41.6

-

-

-

7

TQIRR4

TLFLOW5

6

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Leachate NO3-N mass loading/month, lbs/acre
Total applied irrigation water/irrigation season, inches

3

11-25-2013/RMC/CropWaterUsel

4

Leachate, inches/month

2

35.7

-

Applied irrigation water, inches/month.

-

20.3

-

-

(lbs/ac)
1.47
1.78
2.52
3.55
4.13
4.33
4.47
4.26
3.30
2.75
1.78
1.38

1

Notes:

TMNO3-N

CLNO3-N

7.8

-

(inches)
0.32
0.39
0.55
0.77
0.90
0.94
0.97
0.93
0.72
0.60
0.39
0.30

(inches)
1.72
2.07
2.94
4.13
4.80
5.04
5.20
4.96
3.84
3.20
2.07
1.60

Month

MNO3-N3

21.2
-

-

7

6

36.4

-

-

-

(lbs/ac)
1.50
1.81
2.57
3.62
4.21
4.41
4.56
4.34
3.36
2.81
1.81
1.40

MNO3-N3

-

-

-

0.0

(inches)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

QIRR1

35.9

-

-

-

(lbs/ac)
1.48
1.78
2.53
3.57
4.14
4.35
4.49
4.28
3.31
2.76
1.78
1.38

MNO3-N3

Leachate NO3-N mass loading/irrigation season, lbs/acre

Leachate NO3-N concentration, mg/L

20.4
-

7.8

-

(inches)
0.32
0.39
0.55
0.77
0.90
0.94
0.97
0.93
0.72
0.60
0.39
0.30

LFLOW2

NO3 = 33 mg/L

Average - Recycled Water

Total leachate/irrigation season, inches

7.6

-

5

-

35.5

-

(inches)
0.31
0.38
0.54
0.75
0.88
0.92
0.95
0.91
0.70
0.58
0.38
0.29

LFLOW2

(inches)
1.47
1.77
2.51
3.53
4.11
4.31
4.45
4.24
3.28
2.74
1.77
1.37

QIRR1

NO3 = 42 mg/L

NO3 = 31 mg/L
LFLOW2

EMWD - Recycled Water

RCWD - Recycled Water

QIRR1

CITRUS

B-10

61.5
-

TQIRR4

TLFLOW5

CLNO3-N6

7

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Leachate, inches/month
Leachate NO3-N mass loading/month, lbs/acre
Total applied irrigation water/irrigation season, inches

11-25-2013/RMC/CropWaterUsel

4

3

2

38.0

Applied irrigation water, inches/month.

-

-

-

-

(lbs/ac)
1.42
1.71
2.60
3.67
4.26
4.81
4.97
4.74
3.67
2.84
1.83
1.42

1

Notes:

TMNO3-N

7.7

21.7

-

(inches)
0.81
0.98
1.49
2.10
2.44
2.75
2.85
2.71
2.10
1.63
1.05
0.81

(inches)
2.30
2.77
4.22
5.94
6.90
7.79
8.05
7.67
5.94
4.60
2.97
2.30

Month

MNO3-N3

8.0
-

-

7

6

38.6

-

-

-

(lbs/ac)
1.45
1.74
2.65
3.73
4.34
4.90
5.06
4.82
3.73
2.89
1.87
1.45

MNO3-N3

-

-

-

61.5

(inches)
2.30
2.77
4.22
5.94
6.90
7.79
8.05
7.67
5.94
4.60
2.97
2.30

QIRR1

B-11

38.1

-

-

-

(lbs/ac)
1.43
1.72
2.61
3.68
4.28
4.83
4.99
4.75
3.68
2.85
1.84
1.43

MNO3-N3

Leachate NO3-N concentration, mg/L
Leachate NO3-N mass loading/irrigation season, lbs/acre

7.7
-

21.7

-

(inches)
0.81
0.98
1.49
2.10
2.44
2.75
2.85
2.71
2.10
1.63
1.05
0.81

LFLOW2

NO3 = 33 mg/L

Average - Recycled Water

Total leachate/irrigation season, inches

21.2

-

5

-

120.6

-

(inches)
0.79
0.96
1.46
2.05
2.38
2.69
2.78
2.65
2.05
1.59
1.02
0.79

LFLOW2

(inches)
2.77
4.22
5.94
6.90
7.79
8.05
7.67
5.94
4.60
2.97
2.30
61.47

QIRR1

NO3 = 42 mg/L

NO3 = 31 mg/L
LFLOW2

EMWD - Recycled Water

RCWD - Recycled Water
QIRR1

TURFGRASS
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RANCHO CALIFORNIA WATER DISTRICT
RECOMMENDED GROUND WATER PRODUCTION
FISCAL YEAR JULY 1, 2016 THROUGH JUNE 30, 2017

1.0

EXECUTIVE SUMMARY

The purpose of this yearly audit review is to recommend a ground water production program for fiscal
year 2016-2017. The current review was performed using the most current data from the water year
ending on September 30, 2015; and, it recommends a ground water production plan for the period from
July 1, 2016 through June 30, 2017.
The 2016-2017 fiscal year ground water production recommendations were based primarily on a review
of individual well production and historical hydrographs. During the review, ground water level
elevations from all production and monitoring wells were considered. Hydrologic subareas and “index
wells” representing water level changes in the subarea were used to help formulate a recommendation
for production during the 2016-2017 fiscal year. This recommendation also includes input from a
“Workshop”
held
between
Rancho
California
Water
District
(RCWD)
and
GEOSCIENCE Support Services, Inc. (GEOSCIENCE) personnel. The workshop included discussions of
previous audits, instantaneous yield, natural and artificial recharge, water quality, pump settings, and
well construction factors.
Where water level trends in subarea index wells indicate a decline over several years, lower production
values have been recommended. Where water level declines have not occurred, and as other factors
permitted, recommended production values have been increased. Total recommended production for
the period July 1, 2016 through June 30, 2017 is 35,060 acre-ft. The recommended amount of annual
production for the wells are consistent with RCWD’s ground water management plan, and were made
with consideration given to historical water levels, precipitation, production, and expected natural and
artificial recharge. Consideration was also given to the projected production from Western Municipal
Water District’s (WMWD) production wells in the northern Murrieta Valley area. As always, in keeping
with sound ground water basin management practices, the recommended production should be
considered as a guideline only, and is subject to revision as additional data become available.
For the fiscal year 2016-2017, the recommended Upper VDC purchased untreated water recharge is
12,700 acre-ft and, if available, an additional 3,000 acre-ft of local water from Vail Lake releases.
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Considering the recommended artificial recharge of purchased untreated water in the upper VDC area
of 12,700 acre-ft, the net ground water withdrawal from the basin for the 2016–2017 fiscal year will be
22,360 acre-ft.
Tables 1 and 2 summarize recommended 2016-2017 fiscal year ground water production. Table 1
shows the production recommendations sorted by hydrologic subunit, and Table 2 shows them sorted
by RCWD well number.
Figure 1 shows both RCWD and WMWD well locations in the
Murrieta-Temecula Ground Water Basin. Figure 2 is a general map showing the recommended
production for each of the hydrologic subunits. Figures 3 and 4 show the model-predicted water levels
for the Pauba and Temecula index wells in each subarea under the recommended 2016-2017 pumping
conditions. Plate 1 summarizes the factors that affected the recommendations for each well.

2

Recommended Ground Water Production 2016-2017

2.0

20-Jan-16

METHODOLOGY

A ground water audit (water budget review) was performed to evaluate and recommend ground water
production levels for the fiscal year July 1, 2016 to June 30, 2017. The underlying philosophy guiding
the audit has been, and continues to be, one of sound basin management. This management involves
the operation of the ground water basin within safe yield limits so as not to create permanent overdraft
(mining) or other undesirable conditions that could degrade water quality or violate legal restrictions.
Determination of the amount of ground water hydrologically, economically, and legally available to
RCWD is an ongoing process of evaluation and review.
2.1

Review of Historical Records of Ground Water Levels and Production

2.1.1

Index Wells, Production Wells, and Monitoring Wells

In the wellfield optimization study (conducted by GEOSCIENCE in April 1993), the RCWD area was
divided into small polygonal areas based on geohydrologic relationships and the relative locations of
RCWD production wells (see Figure 1). Numbers were assigned to each subarea for identification
purposes. An “index well” was chosen for each polygonal subarea. Index wells reflect changes in
water levels in each of the production wells within a subarea. Generally, index wells are
non-production monitoring wells having several years of historical water level data. When these
criteria could not be met, a production well which best reflected water level changes in the subarea was
chosen as an index well.
Multiple regression analyses were conducted for each polygonal subarea based on index well monthly
water levels, production well monthly water levels, monthly production, and monthly precipitation in
the area (Temecula Station). Long-term (i.e. January 1981 to September 2015) and short-term
(i.e., October 2014 to September 2015) water level changes in each index well were then used to
determine the water level trends for the corresponding subarea.
2.1.2

Review of Hydrographs – Water Level Trends

January 1981 to September 2015 was designated as the period for long-term water level trend analysis
(see Appendix A), and October 2014 to September 2015 was designated as the period for short-term
water level trend analysis (see Appendix B). Historical water levels and production were also plotted
for the WMWD wells in the northern Murrieta Valley area (see Appendix C).
The recommended production values for fiscal year 2016-2017 were first estimated based on water
level trends and historical production within each subarea. Where water level trends in production

3

Recommended Ground Water Production 2016-2017

20-Jan-16

wells and index wells indicated a decline over several years, lower production values have been
recommended. Where water level declines have not occurred, recommended production values may
have been increased contingent on other constraints (e.g., water quality, mechanical or legal).
2.2

“Workshop” with RCWD and GEOSCIENCE Personnel

The purpose of the “Workshop” between RCWD and GEOSCIENCE personnel (held on December 9,
2015) was to discuss initially recommended production levels and specific problems on a well-by-well
basis. For each well, the instantaneous yield, static submergence, pump lowering potential, long- and
short-term water level trends, water quality, construction, litigation, and air problems were discussed
and tabulated. Plate 1 summarizes factors affecting the recommended production for each well. The
initial production recommendations were revised based on the well-by-well factors as discussed in the
Workshop.
2.3

Verification of Recommended Production Using Ground Water Model

The recommended ground water production was verified using the updated surface and ground water
model of the Murrieta-Temecula Ground Water Basin (GEOSCIENCE, 2014). In addition, the amount of
upper VDC (Valle De Los Caballos) purchased untreated water recharge required to maintain the water
levels in the upper Pauba Valley area was also estimated using the model. The Murrieta-Temecula
Ground Water Basin model simulated the changes in water levels for a two-year period from
October 2015 to September 2017 under the recommended 2016-2017 production conditions.
2.3.1

Murrieta-Temecula Ground Water Basin Model

The surface and ground water model of the Murrieta-Temecula Ground Water Basin (GEOSCIENCE,
2003) was first developed between 1995 and 1999 as a cooperative technical effort involving
representatives of Camp Pendleton and the RCWD, their respective consultants (Stetson and
GEOSCIENCE), their respective legal advisors, the Santa Margarita River Watermaster, and the US
Geologic Survey. The model was updated to fulfill the requirement of the March 26, 2002 Cooperative
Water Resources Management Agreement. Based on the review of the types of surface water models,
the Technical Advisory Committee (TAC) decided to use GSFLOW modeling software, which uses an
integrated surface water model (PRMS) and ground water model (MODFLOW-2005), to account for the
surface water recharge within the model boundary. The Murrieta-Temecula Ground Water Basin
Model boundary was expanded during the refinement process in order to incorporate the PRMS
watershed for the purpose of integrating the PRMS and MODFLOW components. The model grid
covers an area of approximately 551 square miles (352,617 acres) with a uniform finite-difference grid
consisting of 300 rows in the north to south direction and 320 columns in the west to east direction for a
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total of 96,000 cells per layer, or 480,000 cells total. Each model cell of the Murrieta-Temecula Ground
Water Basin Model represents an area of 400 feet by 400 feet (GEOSCIENCE, 2014). Originally, the
model cell size varied from 600 feet by 600 feet up to 5,000 feet by 5,000 feet. The refined model cell
size allows for a more accurate description of the location of model features.
2.3.2

Model Simulation Run

The model run was simulated for a period of two years from October 2015 through September 2017
with an Upper VDC recharge of 15,700 acre-ft/yr (12,700 acre-ft/yr from purchased untreated water and
3,000 acre-ft/yr from Vail Lake releases). Ground water pumping was based on the 2016-2017
recommended production. Geohydrologic parameters such as hydraulic conductivity, storativity,
leakance, fault conductance, and streambed conductance were based on values from the updated
model. Precipitation was based on the average of the selected hydrologic base period from 1983 to
2007. This base period covers both wet and dry hydrologic cycles, and the average precipitation is
approximately the same as the long-term average.
Results are shown as hydrographs (water level changes over time) of selected wells in the area.
Figures 3 and 4 show the model-predicted water levels for the Pauba and Temecula index wells in each
subarea under the recommended 2016-2017 pumping conditions and a VDC recharge of
15,700 acre-ft/yr (12,700 acre-ft/yr from purchased untreated water and 3,000 acre-ft/yr from Vail Lake
releases). As shown in these hydrographs, operation of the ground water basin under the
recommended 2016-2017 pumping conditions and a VDC recharge of 12,700 acre-ft/yr from purchased
untreated water will not create a permanent overdraft condition or degrade water quality. The net
withdrawal of ground water from the basin is 22,360 acre-ft (35,060 acre-ft pumping less 12,700 acre-ft
of artificial recharge from purchased untreated water in the Upper VDC area).
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3.0

RECOMMENDED GROUND WATER PRODUCTION – 2016-2017

3.1

Pumping Schedule for Wolf Valley Wells

3.1.1

Well 211

In order to monitor the aquifer compression/rebound under pumping conditions in the Wolf Valley area,
ground water production at Wolf Valley Well 211 was recommenced in July 1994. During the fiscal
year 1994-1995, Well 211 produced on odd days between the hours of midnight and 6:00 AM at a
pumping rate of approximately 1,500 gallons per minute (gpm) to 2,000 gpm. In fiscal year 1995-1996,
an increased pumping schedule was recommended for the Wolf Valley Well 211. Well 211 then
produced approximately 1,500 gpm to 2,000 gpm on odd days between midnight and noon. This
schedule yielded an annual production of approximately 600 acre-ft from Well 211. In fiscal year
1996-1997, the pumping schedule for Well 211 was identical to its 1995-1996 pumping schedule. In
fiscal year 1997-1998, Well 211 produced on odd days between the hours of midnight and 4:00 PM. In
fiscal year 1998-1999 Well 211 was pumped at a rate of approximately 1,500 gpm to 2,000 gpm on odd
days beginning at midnight and ending after 24 hours. This schedule yielded an annual production of
approximately 1,200 acre-ft. For the water years 1999-2000, 2000-2001, and 2001-2002, Well 211 was
pumped at a rate of approximately 2,000 gpm on odd days beginning at midnight and continuing for
24 hours. Actual annual production amounts for water years 1999-2000, 2000-2001, and 2001-2002
for Well 211 were approximately 1,628 acre-ft, 1,420 acre-ft and 1,358 acre-ft, respectively.
Well 211 was turned off in December 2002 due to break suction problems. The annual production for
fiscal year 2002-2003 was 420 acre-ft. From fiscal years 2003-2004 through 2007-2008, Well 211
produced 0 acre-ft. The annual production for fiscal years 2008-2009 through 2014-2015 ranged from
337 acre-ft to 665 acre-ft. For fiscal year 2016-2017, GEOSCIENCE recommends that Well 211 produce
400 acre-ft.
3.1.2

Wells 119 and 122

In fiscal year 1996-1997, Well 119 was initially turned on during even days of the month between the
hours of 6:00 AM and noon, at a pumping rate of approximately 500 gpm. This schedule yielded a
production of approximately 500 acre-ft. Well 122 was left idle in fiscal year 1996-1997. In the fiscal
year 1997-1998, an increased annual production of 750 acre-ft and 500 acre-ft was recommended for
Wells 119 and 122, respectively. Production for Well 119 was increased in fiscal years 1998-1999 and
1999-2000.
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In the fiscal years 2000-2001 through 2013-2014, annual production for Well 122 ranged from
287 acre-ft to 1,496 acre-ft. During these same fiscal years, annual production for Well 119 ranged from
377 acre-ft to 1,588 acre-ft.
For fiscal year 2016-2017, a production of 400 acre-ft for each well (Well 119 and Well 122) is
recommended. However, the recommended production should be considered as a guideline only, and
is subject to revision as additional data become available.
In order to determine future pumping schedules for Wells 119 and 122, the following will be monitored:
1) Water levels in Well 119 and Well 122;
2) Aquifer compression/rebound in Extensometer Well EW-4; and
3) Ground surface changes at the survey network located in Wolf Valley.
3.2

Pumping Schedule for the Southern Murrieta Wells

On April 1, 1992, in order to monitor aquifer compression/rebound under pumping conditions, RCWD
reactivated the four southern Murrieta wells (101, 102, 118, and 121). The duration of pumping for
the program’s first phase was eight hours per day with only two wells operating at the same time.
Since the 1995-1996 fiscal year, pumping of the southern Murrieta wells has been according to the
program’s planned second phase schedule. This second phase schedule pumps two wells at a time for
16 hours per day, every other day. This increased pumping program and the corresponding monitoring
program produced data that conclusively showed no occurrence of non-recoverable aquifer
compaction. These data also indicate that the compression and rebound of this aquifer is closely
related to ground water pumping. Continued monitoring and analysis of these aquifers will prevent
the occurrence of future problems.
Actual annual production amounts for fiscal years 2001-2002 through 2014-2015 from these southern
Murrieta wells ranged from 272 acre-ft to 1,927 acre-ft; during fiscal year 2014-2015, production from
Well 121 was 0 acre-ft.
For fiscal year 2016-2017, the recommended annual production amounts for Wells 101, 102, 118, and
121 are 0 acre-ft, 1,000 acre-ft, 0 acre-ft, and 0 acre-ft, respectively. In accordance with this schedule,
the total annual production from the southern Murrieta wells for the fiscal year 2016-2017 will be
approximately 1,000 acre-ft. As always, and in keeping with sound ground water basin management
practices, the recommended production should be considered as a guideline only and is subject to
revision.
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Pumping Schedule for the Northern Murrieta Wells

In fiscal year 2006-2007, RCWD Wells (135, 144, 145, 146, and 155) in the Northern Murrieta Valley
produced approximately 1,465 acre-ft of water. In fiscal year 2007-2008, these wells produced
1,323 acre-ft. In fiscal year 2007-2008, Well 156 was activated and produced 396 acre-ft of water.
The total water produced from the Northern Murrieta Valley by RCWD wells in fiscal year 2007-2008
was 1,719 acre-ft. During the same period of time, the WMWD wells in the area produced a total of
about 410 acre-ft. The total pumping from the RCWD and WMWD in the Northern Murrieta area was
2,129 acre-ft in fiscal year 2007-2008. For fiscal year 2008-2009, the total pumping from RCWD and
WMWD was 2,310 acre-ft and 751 acre-ft, respectively. In fiscal year 2009-2010, the total pumping
from RCWD and WMWD in the Northern Murrieta area was 2,173 acre-ft and 886 acre-ft, respectively.
For fiscal year 2010-2011, the total pumping from RCWD and WMWD was 1,981 acre-ft and 467 acre-ft,
respectively. In fiscal year 2011-2012, the total pumping from RCWD and WMWD was 1,784 acre-ft
and 678 acre-ft, respectively. For fiscal year 2013-2014, the total pumping from RCWD and WMWD
was 2,041 acre-ft and 951 acre-ft, respectively. For fiscal year 2014-2015, the total pumping from
RCWD and WMWD wells was 1,457 acre-ft, and 1,041 acre-ft, respectively.
For fiscal year 2016-2017, the recommended production for RCWD Wells 135, 144, 145, 146, 155, and
156 is 25 acre-ft, 400 acre-ft, 350 acre-ft, 20 acre-ft, 15 acre-ft, and 700 acre-ft, respectively, for a total
recommended production of RCWD is approximately 1,510 acre-ft from the Northern Murrieta wells.
3.4

Pumping Schedule for the Upper Pauba Valley Wells

Approximately 12,255 acre-ft of water was recharged in the VDC recharge basin area between July 2014
and June 2015. For the fiscal year 2015-2016, the recommended Upper VDC purchased untreated
water recharge is 12,700 acre-ft and, if available, an additional 3,000 acre-ft local water from Vail Lake
releases. In order to optimize the recharge and recovery operations for the Upper VDC recharge
facility, Wells 152, 153, 154, 157, and 158 should be turned on.
During the fiscal years 2005-2006 through 2014-2015 the total production for these recovery wells
ranged from 6,200 acre-ft to 8,685 acre-ft. For the fiscal year 2016-2017, the total recommended
production for these wells is approximately 8,100 acre-ft.
In addition, production from Wells 1641, 132, 2102, and 233 should be maintained at a high level,
creating a “pumping depression” to maximize VDC recharge capabilities. For fiscal years 2005-2006
through 2014-2015, total production for these four Upper Pauba Valley wells ranged from 2,277 acre-ft
1
2

Well 110 was destroyed and replaced in 2015, and has been renamed as Well 164.
Well 210 is scheduled to be destroyed and replaced in 2016.
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to 5,198 acre-ft. For fiscal year 2016-2017, the total recommended production for these four Upper
Pauba Valley wells is 2,600 acre-ft.
3.5

Recommended Production for Fiscal Year 2016-2017

The final recommended production values for each well during fiscal year 2016-2017 are shown in
Tables 1 and 2 (by Hydrologic Unit and well number, respectively). The locations of the wells are
shown on Figure 1. Recommended production amounts are also shown graphically by hydrologic
subunit on Figure 2. The total recommended production for the period from July 1, 2016 through
June 30, 2017 is 35,060 acre-ft, which will be produced from 46 wells.3 Considering the recommended
artificial recharge of purchased untreated water in the Upper VDC area of 12,700 acre-ft, the net ground
water withdrawal from the basin for the 2016–2017 fiscal year will be approximately 22,360 acre-ft.

3

RCWD has a total of 54 production wells; however, some wells are not intended to be operated during the 2016-2017 fiscal
year. Refer to Plate 1 for detailed information on each of the wells.
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ZtŽƵŶĚĂƌǇ

tĞůůĞƐŝŐŶĂƚŝŽŶ

tĞƐƚĞƌŶDƵŶŝĐŝƉĂůtĂƚĞƌŝƐƚƌŝĐƚ
tĞůů>ŽĐĂƚŝŽŶ

DŽŶŝƚŽƌŝŶŐĂŶĚEŽŶͲWƌŽĚƵĐƚŝŽŶ
tĞůů

&ŝŐƵƌĞϭ

EŽƚĞƐ͗
ϭ͘tĞůůϭϲϭŝƐĂŶĞǁWĂƵďĂƋƵŝĨĞƌǁĞůů͘
Ϯ͘ǆŝƐƚŝŶŐtĞůůƐϮϭϬ͕Ϯϭϱ͕ĂŶĚϮϭϲĂƌĞƚŽďĞ
ƌĞƉůĂĐĞĚŝŶϮϬϭϲ͘

tŽůĨsĂůůĞǇ^ƵďƵŶŝƚ

hƉƉĞƌDĞƐĂ^ƵďƵŶŝƚ

^ŽƵƚŚDĞƐĂ^ƵďƵŶŝƚ

^ĂŶƚĂ'ĞƌƚƌƵĚŝƐ^ƵďƵŶŝƚ

^͘DƵƌƌŝĞƚĂsĂůůĞǇ^ƵďƵŶŝƚ

WĂƵďĂsĂůůĞǇ^ƵďƵŶŝƚ

WĂůŽŵĂƌ^ƵďƵŶŝƚ

E͘DƵƌƌŝĞƚĂsĂůůĞǇ^ƵďƵŶŝƚ

>ŽǁĞƌDĞƐĂ^ƵďƵŶŝƚ

,ǇĚƌŽůŽŐŝĐ^ƵďƵŶŝƚŽƵŶĚĂƌǇ

11

Ϯϯϯ



dĞŵĞĐƵůĂƋƵŝĨĞƌ/ŶĚĞǆtĞůů

,
u

o


WĂƵďĂƋƵŝĨĞƌ/ŶĚĞǆtĞůů

dĞŵĞĐƵůĂƋƵŝĨĞƌWƌŽĚƵĐƚŝŽŶtĞůů
ůƐŽhƐĞĚƐ/ŶĚĞǆtĞůů

ŽŵďŝŶĞĚƋƵŝĨĞƌWƌŽĚƵĐƚŝŽŶtĞůů

q


"


dĞŵĞĐƵůĂƋƵŝĨĞƌWƌŽĚƵĐƚŝŽŶtĞůů


5


WĂƵďĂƋƵŝĨĞƌWƌŽĚƵĐƚŝŽŶtĞůů

tĞůůůĂƐƐŝĨŝĐĂƚŝŽŶ

yW>Ed/KE

ZE,K>/&KZE/
tdZ/^dZ/d
t>>>Kd/KE^

Ƶů
ƚ

EŽƌƚŚDƵƌƌŝĞƚĂ
sĂůůĞǇ^ƵďƵŶŝƚ

ϭ͕ϱϭϬ

'/^ͺƉƌŽũͬƌĐǁĚͺǁƚƌͺĂƵĚŝƚͺϮϬϭϲͲϮϬϭϳͬϬͺ&ŝŐͺϮͺĂƵĚŝƚϭϲͲϭϳͺŚǇĚƌŽƵŶŝƚƐͺϭͲϭϲ͘ŵǆĚ

u ϮϬϭϲ͕'K^/E^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ͕/ŶĐ͘ůůƌŝŐŚƚƐƌĞƐĞƌǀĞĚ͘

WƌĞƉĂƌĞĚďǇ͗͘DĂƉWƌŽũĞĐƚŝŽŶ͗^ƚĂƚĞWůĂŶĞϭϵϴϯ͕ŽŶĞs/͘

ϮϬͲ:ĂŶͲϭϲ

&Ă

^ĂŶƚĂZŽƐĂ
^ƵďƵŶŝƚ

t
ŝ ůů
Ăƌ
Ě

ZE,K>/&KZE/tdZ/^dZ/d

Ϭ

Ϭ͘ϱ

^ŽƵƚŚDƵƌƌŝĞƚĂ
sĂůůĞǇ^ƵďƵŶŝƚ
t
ŝůĚ
Žŵ
Ăƌ
 &
ĂƵ
ůƚ
 Ž
ŶĞ

ϭ

NORTH

ϭ͕ϬϬϬ

ϰ͕ϯϬϬ

^ĂŶƚĂ'ĞƌƚƌƵĚŝƐ
^ƵďƵŶŝƚ

Ϯ

t
ŝ ůůĂ
ƌĚ

&Ă
Ƶůƚ

ϭ͕ϮϬϬ

tŽůĨsĂůůĞǇ
^ƵďƵŶŝƚ

DŝůĞƐ

,Žƚ^Ɖ
ƌŝŶ

ϰ͕ϲϬϬ

>ŽǁĞƌDĞƐĂ
^ƵďƵŶŝƚ

DƵƌƌŝĞƚ
Ă
ŐƐ&ĂƵůƚ
ŽŶĞ

t
ŝůĚ

Žŵ

Ăƌ

&
ĂƵ

^ŽƵƚŚDĞƐĂ
^ƵďƵŶŝƚ

ϭ͕ϬϱϬ

ů ƚ
Ž

ŶĞ

Ϭ

WĂƵďĂsĂůůĞǇ
^ƵďƵŶŝƚ

hƉƉĞƌDĞƐĂ
^ƵďƵŶŝƚ

21,100

ϯϬϬ

WĂůŽŵĂƌ^ƵďƵŶŝƚ

ƵƚƚĞƌĨŝĞůĚ
^ƵďƵŶŝƚ

ZKDDE'ZKhEtdZWZKhd/KE
&/^>zZ:h>zϭ͕ϮϬϭϲd,ZKh',:hEϯϬ͕ϮϬϭϳ

&ĂƵůƚͲŽŶĐĞĂůĞĚ

&ĂƵůƚͲƉƉƌŽǆŝŵĂƚĞ

&ĂƵůƚͲŽŶĨŝƌŵĞĚ

ZtŽƵŶĚĂƌǇ

ZĞĐŽŵŵĞŶĚĞĚϮϬϭϲͲϮϬϭϳ
WƌŽĚƵĐƚŝŽŶ;ĂĐƌĞͲĨƚͬǇƌͿ
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&ŝŐƵƌĞϮ

dŽƚĂůZĞĐŽŵŵĞŶĚĞĚϮϬϭϲͲϮϬϭϳ
WƌŽĚƵĐƚŝŽŶсϯϱ͕ϬϲϬĂĐƌĞͲĨƚ

tŽůĨsĂůůĞǇ^ƵďƵŶŝƚ

hƉƉĞƌDĞƐĂ^ƵďƵŶŝƚ

^ŽƵƚŚDĞƐĂ^ƵďƵŶŝƚ

^ĂŶƚĂ'ĞƌƚƌƵĚŝƐ^ƵďƵŶŝƚ

^͘DƵƌƌŝĞƚĂsĂůůĞǇ^ƵďƵŶŝƚ

WĂƵďĂsĂůůĞǇ^ƵďƵŶŝƚ

WĂůŽŵĂƌ^ƵďƵŶŝƚ

E͘DƵƌƌŝĞƚĂsĂůůĞǇ^ƵďƵŶŝƚ

>ŽǁĞƌDĞƐĂ^ƵďƵŶŝƚ

,ǇĚƌŽůŽŐŝĐ^ƵďƵŶŝƚŽƵŶĚĂƌǇ

ϭ͕ϲϬϬ

yW>Ed/KE

,zZK>K'/^hhE/d^
EZKDDE
ϮϬϭϲͲϮϬϭϳWZKhd/KE

ϵϬϬ
KĐƚͲϭϱ

ϵϱϬ

ϭϬϬϬ

ϭϬϱϬ

ϭϭϬϬ

ĞĐͲϭϱ DĂƌͲϭϲ

:ƵŶͲϭϲ

^ĞƉͲϭϲ

ĞĐͲϭϲ

DĂƌͲϭϳ

tĞůůϰϵϮ;tĞůůϮϮϯͿ;^ƵďĂƌĞĂϴͿ

:ƵŶͲϭϳ

ϭ

^ĞƉͲϭϳ

t

t

ĞĐͲϭϱ

&
ĂƵ
ůƚ
Ž
ŶĞ

ŝůů Ă
ƌĚ
&
ĂƵ
ůƚ

Ăƌ

ϵϬϬ
KĐƚͲϭϱ

ϵϱϬ

ϭϬϬϬ

ϭϬϱϬ

ϭϭϬϬ

ŝůĚ
Žŵ

tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů

'/^ͺƉƌŽũͬƌĐǁĚͺǁƚƌͺĂƵĚŝƚͺϮϬϭϲͲϮϬϭϳͬϬͺ&ŝŐͺϯͺĂƵĚŝƚϭϲͲϭϳͺƉĂƵďĂͺŚǇĚƌŽŐͺϭͲϭϲ͘ŵǆĚ

u ϮϬϭϲ͕'K^/E^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ͕/ŶĐ͘ůůƌŝŐŚƚƐƌĞƐĞƌǀĞĚ͘

WƌĞƉĂƌĞĚďǇ͗͘DĂƉWƌŽũĞĐƚŝŽŶ͗^ƚĂƚĞWůĂŶĞϭϵϴϯ͕ŽŶĞs/͘

ϮϬͲ:ĂŶͲϭϲ

tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů

Ϯ

DĂƌͲϭϲ

Ϭ

:ƵŶͲϭϲ

ϯ

^ĞƉͲϭϲ

ĞĐͲϭϲ

tĞůůϰϮϲ;^ƵďĂƌĞĂϭϬͿ

:ƵŶͲϭϳ

ϭ

NORTH

ϰ

DĂƌͲϭϳ

^ĞƉͲϭϳ

Ϯ
DŝůĞƐ

ϱ

ϮϬ

ϭϬϬϬ
KĐƚͲϭϱ

ϭϬϱϬ

ϭϭϬϬ

ϭϭϱϬ

ϭϮϬϬ

ϭϵ

ĞĐͲϭϱ

ϲ

DĂƌͲϭϲ

^ĞƉͲϭϲ

ĞĐͲϭϲ

DĂƌͲϭϳ

t
ŝůůĂ
ƌĚ

ϰϵϮ

ϵ

ϭϴ

 &
ĂƵ

ůƚ

u


u


ϰϮϲ

ϳ

ϭϳ

^ĞƉͲϭϳ

ϴ

ϭϬ

ůƚŽŶĞ

:ƵŶͲϭϳ

DƵƌƌŝĞƚĂ
,Žƚ^Ɖƌ
ŝŶŐƐ&ĂƵ

:ƵŶͲϭϲ

tĞůůϰϮϮ;^ƵďĂƌĞĂϭϭͿ

ĂƵ
ůƚ
Ž
ŶĞ

ϭϭ

u


ϭϱ

:ƵŶͲϭϲ

ϭϰ

ĞĐͲϭϲ

DĂƌͲϭϳ

ϰϭϳ 
u

ϭϮ

^ĞƉͲϭϲ

tĞůůϰϭϳ;^ƵďĂƌĞĂϭϮͿ

ĞĐͲϭϱ DĂƌͲϭϲ

ϰϮϮ

t
ŝůĚ
Žŵ
Ăƌ
&

ϭϲ

ϭϬϬϬ
KĐƚͲϭϱ

ϭϬϱϬ

ϭϭϬϬ

ϭϭϱϬ

ϭϮϬϬ

^ĞƉͲϭϳ

uϰϭϰ


Ϯϭ

:ƵŶͲϭϳ

ϭϯ

ϭϭϬϬ
KĐƚͲϭϱ

ϭϭϱϬ

ϭϮϬϬ

ϭϮϱϬ

ϭϯϬϬ

ĞĐͲϭϱ

DĂƌͲϭϲ

:ƵŶͲϭϲ

^ĞƉͲϭϲ

ĞĐͲϭϲ

tĞůůϰϭϰ;^ƵďĂƌĞĂϭϯͿ

DĂƌͲϭϳ

^ĞƉͲϭϳ



ϭ

ϰϮϮ

u


&ŝŐƵƌĞϯ

sZĞĐŚĂƌŐĞŽĨϭϱ͕ϳϬϬĂĐƌĞͲĨƚͬǇƌ

/ŶĚĞǆtĞůů^ƵďĂƌĞĂEƵŵďĞƌ

,ǇĚƌŽůŽŐŝĐ^ƵďĂƌĞĂŽƵŶĚĂƌǇ

&ĂƵůƚͲŽŶĐĞĂůĞĚ

&ĂƵůƚͲƉƉƌŽǆŝŵĂƚĞ

&ĂƵůƚͲŽŶĨŝƌŵĞĚ

ZtŽƵŶĚĂƌǇ

tĞůůĞƐŝŐŶĂƚŝŽŶ

WĂƵďĂƋƵŝĨĞƌ/ŶĚĞǆtĞůů

yW>Ed/KE

,zZK'ZW,^K&
^>dWht>>^Ͳ
DK>^/Dh>d/KE
hEZZKDDE
ϮϬϭϲͲϮϬϭϳ
WhDW/E'KE/d/KE^

GEOSCIENCE Support Services, Inc.
P.O. Box 220, Claremont, CA 91711
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:ƵŶͲϭϳ

ZKDDE'ZKhEtdZWZKhd/KE&/^>zZ:h>zϭ͕ϮϬϭϲd,ZKh',:hEϯϬ͕ϮϬϭϳ

tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů

ZE,K>/&KZE/tdZ/^dZ/d

tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů

tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů


5ϱϭϬ

ŝů Ě
Žŵ

Ăƌ
 &

ĞĐͲϭϱ

t

DĂƌͲϭϲ

:ƵŶͲϭϲ

^ĞƉͲϭϲ

ĞĐͲϭϲ

DĂƌͲϭϳ

ĂƵ

ůƚ
Ž
Ŷ

Ϯ

Ğ

DĂƌͲϭϲ

t

ĞĐͲϭϲ

ŝůůĂ

Ƶů

ƚ

DĂƌͲϭϳ

ϰ


"

ϰϬϭ

ƌĚ
&
Ă

ϯ

ϰϱϰ
"

^ĞƉͲϭϲ


"

ϰϯϵ

:ƵŶͲϭϲ

tĞůůϰϵϱ;tĞůůϭϭϳͿ;^ƵďĂƌĞĂϲͿ

ĞĐͲϭϱ

tĞůůϱϭϬ;tĞůůϯϬϭͿ;^ƵďĂƌĞĂϭͿ

ϰϬϮ

:ƵŶͲϭϳ

:ƵŶͲϭϳ


"

ϱ

ϰϲϲ
"

ϮϬ

ϵϬϬ
KĐƚͲϭϱ

ϵϱϬ

ϭϬϬϬ

ϭϬϱϬ

ϭϭϬϬ

ϵϬϬ
KĐƚͲϭϱ

ϵϱϬ

ϭϬϬϬ

ϭϬϱϬ

ϭϭϬϬ

'/^ͺƉƌŽũͬƌĐǁĚͺǁƚƌͺĂƵĚŝƚͺϮϬϭϲͲϮϬϭϳͬϬͺ&ŝŐͺϰͺĂƵĚŝƚϭϲͲϭϳͺƚĞŵĞĐƵůĂͺŚǇĚƌŽŐͺϭͲϭϲ͘ŵǆĚ

u ϮϬϭϲ͕'K^/E^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ͕/ŶĐ͘ůůƌŝŐŚƚƐƌĞƐĞƌǀĞĚ͘


"

ϰϵϯ

^ĞƉͲϭϳ

^ĞƉͲϭϳ

WƌĞƉĂƌĞĚďǇ͗͘DĂƉWƌŽũĞĐƚŝŽŶ͗^ƚĂƚĞWůĂŶĞϭϵϴϯ͕ŽŶĞs/͘

ϮϬͲ:ĂŶͲϭϲ

ϭ

ϵϬϬ
KĐƚͲϭϱ

ϵϱϬ

ϭϬϬϬ

ϭϬϱϬ

ϭϭϬϬ

ϴϬϬ
KĐƚͲϭϱ

ϴϱϬ

ϵϬϬ

ϵϱϬ

ϭϬϬϬ

tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů

tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů

ZE,K>/&KZE/tdZ/^dZ/d

0

ϲ

ϭϵ

ĞĐͲϭϱ

ĞĐͲϭϱ

:ƵŶͲϭϲ

^ĞƉͲϭϲ

ĞĐͲϭϲ

Ě
&
ĂƵ
ůƚ

Ϯϭϭ

1

NORTH

t
ŝůůĂ
ƌ


"
,

ϰϲϴ

,

ϭϯϵ

ϭϴ


,Ϯϭϳ "
ϰϵϱ

ϵ


"

ϰϭϬ

,

ĞĐͲϭϲ

DĂƌͲϭϳ

DĂƌͲϭϳ

2

ϳ

ϭϬ

Miles

ϴ

ϭϳ

,

ϱϬϵ

ŐƐ&ĂƵůƚ
ŽŶĞ

^ĞƉͲϭϲ

,Žƚ^Ɖ
ƌŝŶ

:ƵŶͲϭϲ

ϭϮϵ

DƵƌƌŝĞƚĂ

DĂƌͲϭϲ

tĞůůϮϭϭ;^ƵďĂƌĞĂϳͿ

DĂƌͲϭϲ

tĞůůϰϯϵ;^ƵďĂƌĞĂϮͿ

^ĞƉͲϭϳ

^ĞƉͲϭϳ

 ϰϲϰ
"

t
ŝůĚ
Žŵ

Ğ

ϭϭ

Ăƌ
&
ĂƵ
ůƚ
Ž
Ŷ

ϰϲϱ
"

ϭϲ

:ƵŶͲϭϳ

:ƵŶͲϭϳ

tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů

ϭϱ

Ϯϭ



ϭϯϯ

:ƵŶͲϭϲ

,

DĂƌͲϭϲ

o


ĞĐͲϭϲ

^ĞƉͲϭϲ

ĞĐͲϭϲ

ϭϯ

DĂƌͲϭϳ

DĂƌͲϭϳ

:ƵŶͲϭϳ

:ƵŶͲϭϳ

^ĞƉͲϭϳ

^ĞƉͲϭϳ

sZĞĐŚĂƌŐĞŽĨϭϱ͕ϳϬϬĂĐƌĞͲĨƚͬǇƌ

ϭϮ

,

ϭϯϭ

ϭϰ

^ĞƉͲϭϲ

tĞůůϮϭϳ;^ƵďĂƌĞĂϴͿ

:ƵŶͲϭϲ

ϭϯϬϬ
KĐƚͲϭϱ

ϭϯϱϬ

ϭϰϬϬ

ϭϰϱϬ

ϭϱϬϬ

ϴϱϬ
KĐƚͲϭϱ

ϵϬϬ

ϵϱϬ

ϭϬϬϬ

ϭϬϱϬ

ϵϱϬ
KĐƚͲϭϱ

ϭϬϬϬ

ϭϬϱϬ

ϭϭϬϬ

ϭϭϱϬ

ϴϬϬ
KĐƚͲϭϱ

ϴϱϬ

ϵϬϬ

ϵϱϬ

ϭϬϬϬ

ϳϱϬ
KĐƚͲϭϱ

ϴϬϬ

ϴϱϬ

ϵϬϬ

ϵϱϬ

ϵϬϬ
KĐƚͲϭϱ

ϵϱϬ

ϭϬϬϬ

ϭϬϱϬ

ϭϭϬϬ

ĞĐͲϭϱ

ĞĐͲϭϱ

ĞĐͲϭϱ

ĞĐͲϭϱ

ĞĐͲϭϱ

ĞĐͲϭϱ

^ĞƉͲϭϲ

ĞĐͲϭϲ

DĂƌͲϭϳ

:ƵŶͲϭϲ

^ĞƉͲϭϲ

ĞĐͲϭϲ

DĂƌͲϭϳ

tĞůůϰϭϬ;^ƵďĂƌĞĂϵͿ

:ƵŶͲϭϲ

:ƵŶͲϭϲ

^ĞƉͲϭϲ

ĞĐͲϭϲ

:ƵŶͲϭϲ

^ĞƉͲϭϲ

ĞĐͲϭϲ

:ƵŶͲϭϲ

^ĞƉͲϭϲ

ĞĐͲϭϲ

DĂƌͲϭϲ

:ƵŶͲϭϲ

^ĞƉͲϭϲ

ĞĐͲϭϲ

tĞůůϰϲϯ;^ƵďĂƌĞĂϮϭͿ

DĂƌͲϭϲ

tĞůůϭϮϵ;^ƵďĂƌĞĂϭϴͿ

DĂƌͲϭϲ

tĞůůϰϲϰ;^ƵďĂƌĞĂϭϱͿ

DĂƌͲϭϲ

DĂƌͲϭϳ

DĂƌͲϭϳ

DĂƌͲϭϳ

DĂƌͲϭϳ

tĞůůϭϯϭ;^ƵďĂƌĞĂϭϮͿ

DĂƌͲϭϲ

DĂƌͲϭϲ

tĞůůϰϬϭ;^ƵďĂƌĞĂϰͿ

:ƵŶͲϭϳ

:ƵŶͲϭϳ

:ƵŶͲϭϳ

:ƵŶͲϭϳ

:ƵŶͲϭϳ

:ƵŶͲϭϳ

^ĞƉͲϭϳ

^ĞƉͲϭϳ

^ĞƉͲϭϳ

^ĞƉͲϭϳ

^ĞƉͲϭϳ

^ĞƉͲϭϳ

ϲϱϬ
KĐƚͲϭϱ

ϳϬϬ

ϳϱϬ

ϴϬϬ

ϴϱϬ

ϴϬϬ
KĐƚͲϭϱ

ϴϱϬ

ϵϬϬ

ϵϱϬ

ϭϬϬϬ

ϴϬϬ
KĐƚͲϭϱ

ϴϱϬ

ϵϬϬ

ϵϱϬ

ϭϬϬϬ

ϵϬϬ
KĐƚͲϭϱ

ϵϱϬ

ϭϬϬϬ

ϭϬϱϬ

ϭϭϬϬ

ϵϬϬ
KĐƚͲϭϱ

ϵϱϬ

ϭϬϬϬ

ϭϬϱϬ

ϭϭϬϬ

1

ĞĐͲϭϱ

ĞĐͲϭϱ

ĞĐͲϭϱ

ĞĐͲϭϱ

ĞĐͲϭϱ

:ƵŶͲϭϲ

^ĞƉͲϭϲ

ĞĐͲϭϲ

DĂƌͲϭϳ

:ƵŶͲϭϲ

^ĞƉͲϭϲ

ĞĐͲϭϲ

DĂƌͲϭϳ

tĞůůϰϲϴ;^ƵďĂƌĞĂϭϬͿ

:ƵŶͲϭϲ

^ĞƉͲϭϲ

ĞĐͲϭϲ

DĂƌͲϭϳ

:ƵŶͲϭϲ

^ĞƉͲϭϲ

ĞĐͲϭϲ

DĂƌͲϭϳ

DĂƌͲϭϲ

ϳϬϬ
KĐƚͲϭϱ

ĞĐͲϭϱ

ĞĐͲϭϲ

DĂƌͲϭϳ

:ƵŶͲϭϲ

^ĞƉͲϭϲ

ĞĐͲϭϲ

DĂƌͲϭϳ

DĂƌͲϭϲ

:ƵŶͲϭϲ

^ĞƉͲϭϲ

ĞĐͲϭϲ

DĂƌͲϭϳ

DĂƌͲϭϲ

:ƵŶͲϭϲ

^ĞƉͲϭϲ

ĞĐͲϭϲ

DĂƌͲϭϳ

tĞůůϰϵϯ;tĞůůϭϬϳͿ;^ƵďĂƌĞĂϮϬͿ

:ƵŶͲϭϳ

:ƵŶͲϭϳ

:ƵŶͲϭϳ

:ƵŶͲϭϳ

^ĞƉͲϭϳ

^ĞƉͲϭϳ

^ĞƉͲϭϳ

^ĞƉͲϭϳ

/ŶĚĞǆtĞůů^ƵďĂƌĞĂEƵŵďĞƌ

,ǇĚƌŽůŽŐŝĐ^ƵďĂƌĞĂŽƵŶĚĂƌǇ

&ĂƵůƚͲŽŶĐĞĂůĞĚ

&ĂƵůƚͲƉƉƌŽǆŝŵĂƚĞ

dĞŵĞĐƵůĂƋƵŝĨĞƌ/ŶĚĞǆtĞůů

&ŝŐƵƌĞϰ

dĞŵĞĐƵůĂƋƵŝĨĞƌWƌŽĚƵĐƚŝŽŶtĞůů

GEOSCIENCE Support Services, Inc.
P.O. Box 220, Claremont, CA 91711
Tel: (909) 451-6650 Fax: (909) 451-6638
www.gssiwater.com
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dĞŵĞĐƵůĂƋƵŝĨĞƌWƌŽĚƵĐƚŝŽŶtĞůů
ůƐŽhƐĞĚƐ/ŶĚĞǆtĞůů

^ĞƉͲϭϳ

^ĞƉͲϭϲ

tĞůůĞƐŝŐŶĂƚŝŽŶ

:ƵŶͲϭϳ

ĞĐͲϭϱ

:ƵŶͲϭϲ

tĞůůϰϲϮ;^ƵďĂƌĞĂϭϰͿ

tĞůůϭϯϵ;^ƵďĂƌĞĂϭϳͿ

DĂƌͲϭϲ

DĂƌͲϭϲ

"


DĂƌͲϭϳ

ϳϱϬ

ϴϬϬ

ϴϱϬ

ϵϬϬ

ϳϬϬ
KĐƚͲϭϱ

ĞĐͲϭϱ

ĞĐͲϭϱ

tĞůůϰϲϱ;tĞůůϮϭϰͿ;^ƵďĂƌĞĂϭϭͿ

&ĂƵůƚͲŽŶĨŝƌŵĞĚ

ĞĐͲϭϲ

^ĞƉͲϭϳ

ϳϱϬ

ϴϬϬ

ϴϱϬ

ϵϬϬ

ϴϱϬ
KĐƚͲϭϱ

ϵϬϬ

ϵϱϬ

ϭϬϬϬ

ϭϬϱϬ

ϴϬϬ
KĐƚͲϭϱ

ϴϱϬ

ϵϬϬ

ϵϱϬ

ϭϬϬϬ

ZtŽƵŶĚĂƌǇ

^ĞƉͲϭϲ

:ƵŶͲϭϳ

^ĞƉͲϭϳ

^ĞƉͲϭϳ

^ĞƉͲϭϳ

,zZK'ZW,^K&
^>ddDh>t>>^Ͳ
DK>^/Dh>d/KE
hEZZKDDE
ϮϬϭϲͲϮϬϭϳ
WhDW/E'KE/d/KE^

Ϯϭϳ

:ƵŶͲϭϲ

tĞůůϰϲϲ;tĞůůϮϭϵͿ;^ƵďĂƌĞĂϭϵͿ

DĂƌͲϭϲ

:ƵŶͲϭϳ

:ƵŶͲϭϳ

:ƵŶͲϭϳ

tĞůůϱϬϵ;tĞůůϮϬϵͿ;^ƵďĂƌĞĂϭϲͿ

DĂƌͲϭϲ

tĞůůϭϯϯ;^ƵďĂƌĞĂϭϯͿ

DĂƌͲϭϲ

DĂƌͲϭϲ

tĞůůϰϬϮ;^ƵďĂƌĞĂϱͿ

ZKDDE'ZKhEtdZWZKhd/KE&/^>zZ:h>zϭ͕ϮϬϭϲd,ZKh',:hEϯϬ͕ϮϬϭϳ
tĞůůϰϱϰ;^ƵďĂƌĞĂϯͿ

DĂƌͲϭϲ

ϰϲϮ

ĞĐͲϭϱ

ĞĐͲϭϱ

ϰϲϯ
"

ϴϬϬ
KĐƚͲϭϱ

ϴϱϬ

ϵϬϬ

ϵϱϬ

ϭϬϬϬ

ϵϬϬ
KĐƚͲϭϱ

ϵϱϬ

ϭϬϬϬ

ϭϬϱϬ

ϭϭϬϬ

tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů

tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů

tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů

tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů
tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů
tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů
tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů
tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů
tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů

tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů
tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů
tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů
tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů
tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů

tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů
tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů

tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů

tĂƚĞƌ>ĞǀĞůůĞǀĂƚŝŽŶ͕ĨƚĂŵƐů

TABLES

20-Jan-16

Hydrologic Subunit
N. Murrieta Valley
N. Murrieta Valley
N. Murrieta Valley
N. Murrieta Valley
N. Murrieta Valley

N. Murrieta Valley

S. Murrieta Valley
S. Murrieta Valley
S. Murrieta Valley
S. Murrieta Valley

Wolf Valley
Wolf Valley

Wolf Valley

Santa Gertrudis
Santa Gertrudis

Santa Gertrudis
Santa Gertrudis

135
144
145
155
156

146

101
102
118
121

122
211

119

205
309

106
108
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Combined
Combined
Subtotal

Temecula
Temecula
Subtotal

Pauba
Subtotal

Temecula
Temecula
Subtotal

Temecula
Temecula
Temecula
Temecula
Subtotal

Pauba
Subtotal

Temecula
Temecula
Temecula
Temecula
Temecula
Subtotal

Aquifer

Recommended Ground Water Production by Hydrologic Subunit
July 1, 2016 to June 30, 2017

RCWD Well No.

Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017

GEOSCIENCE Support Services, Inc.

100
600
700

1,600
2,000
3,600

400
400

400
400
800

0
1,000
0
0
1,000

15
15

25
400
350
20
700
1,495

July 1, 2016 - June 30, 2017
Recommended Production
[Acre-ft]

Table 1

20-Jan-16

Hydrologic Subunit
Lower Mesa
Lower Mesa
Lower Mesa
Lower Mesa
Lower Mesa
Lower Mesa
Lower Mesa

Upper Mesa
Upper Mesa

Pauba
Pauba
Pauba
Pauba
Pauba
Pauba
Pauba
Pauba
Pauba
Pauba
Pauba

128
129
138
139
140
216**
235

151
215**

120
124
125
126
130
131
133
143
149
203
217
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Temecula
Temecula
Temecula
Temecula
Temecula
Temecula
Temecula
Temecula
Temecula
Temecula
Temecula
Subtotal

Temecula
Temecula
Subtotal

Temecula
Temecula
Temecula
Temecula
Temecula
Temecula
Temecula
Subtotal

Aquifer

Recommended Ground Water Production by Hydrologic Subunit
July 1, 2016 to June 30, 2017

RCWD Well No.

Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017

GEOSCIENCE Support Services, Inc.

1,300
300
0
700
1,000
1,000
350
700
200
550
700
6,800

750
300
1,050

0
0
2,000
900
800
0
900
4,600

July 1, 2016 - June 30, 2017
Recommended Production
[Acre-ft]

Table 1

Pauba
Pauba
Pauba
Pauba
Pauba
Pauba
Pauba
Pauba
Pauba
Pauba
Pauba
Pauba

Pauba
Pauba
Pauba
Pauba

Palomar

109
164
141
152
153
154
157
158
161*
210**
231
233

123
132
232
234

113

20-Jan-16

* New well.
** Existing well scheduled for replacement in 2016.

Hydrologic Subunit

GEOSCIENCE Support Services, Inc.

35,060

Total Recommended Production
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300
300

100
500
900
100
1,600

500
1,000
500
2,200
1,800
600
1,600
1,900
1,500
600
0
500
12,700

July 1, 2016 - June 30, 2017
Recommended Production
[Acre-ft]

Temecula
Subtotal

Combined
Combined
Combined
Combined
Subtotal

Pauba
Pauba
Pauba
Pauba
Pauba
Pauba
Pauba
Pauba
Pauba
Pauba
Pauba
Pauba
Subtotal

Aquifer

Recommended Ground Water Production by Hydrologic Subunit
July 1, 2016 to June 30, 2017

RCWD Well No.

Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017

Table 1

20-Jan-16

Lower Mesa
Lower Mesa
Pauba
Pauba
Pauba
Pauba
N. Murrieta Valley
Lower Mesa
Lower Mesa
Lower Mesa
Pauba
Pauba
N. Murrieta Valley

128

129
130
131
132
133
135
138
139
140
141
143
144

124
Pauba

Pauba

123

Pauba

Pauba

122

125

Wolf Valley

121

126

Pauba
S. Murrieta Valley

120

Wolf Valley

119

Temecula

Palomar
S. Murrieta Valley

Pauba

109

113

Santa Gertrudis

108

118

Pauba

Santa Gertrudis

106

Temecula

Page 1 of 2

Temecula
Temecula
Temecula
Combined
Temecula
Temecula
Temecula
Temecula
Temecula
Pauba
Temecula
Temecula

Temecula

Temecula

Temecula

Temecula

Combined

Temecula

Temecula

Temecula

Pauba

Temecula

Combined

Combined

Temecula

S. Murrieta Valley
S. Murrieta Valley

102

Aquifer

101

Hydrologic Subunit

0
1,000
1,000
500
350
25
2,000
900
800
500
700
400

0

700

0

300

100

400

0

1,300

400

0

300

500

600

100

1,000

0

July 2016 - June 2017
Recommended Production
[Acre-ft]

Recommended Ground Water Production by Well Number
July 1, 2016 to June 30, 2017

RCWD Well No.

Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017

A-18
A-19
A-20
A-21
A-22
A-23
A-24
A-25
A-26
A-27
A-28
A-29

A-17

A-16

A-15

A-14

A-13

A-12

A-11

A-10

A-9

A-8

A-7

A-5

A-4

A-3

A-2

A-1

B-18
B-19
B-20
B-21
B-22
B-23
B-24
B-25
B-26
B-27
B-28
B-29

B-17

B-16

B-15

B-14

B-13

B-12

B-11

B-10

B-9

B-8

B-7

B-5

B-4

B-3

B-2

B-1

Short Term
Hydrograph
Located in
Appendix B
Page Number

GEOSCIENCE Support Services, Inc.

Long-Term
Hydrograph
Located In
Appendix A
Page Number

Table 2

20-Jan-16

* New well.
** Existing well scheduled for replacement in 2016.

Page 2 of 2

35,060

1,000

Total Recommended Production

Pauba
Santa Gertrudis
Pauba
Wolf Valley
Upper Mesa
Lower Mesa
Pauba
Pauba
Pauba
Pauba
Pauba
Lower Mesa
Santa Gertrudis

550
1,600
600
400
300
0
700
0
900
500
100
900
2,000

Pauba

Pauba

164

203
205
210**
211
215**
216**
217
231
232
233
234
235
309

350
15
200
750
2,200
1,800
600
20
700
1,600
1,900
1,500

Temecula
Temecula
Pauba
Temecula
Temecula
Temecula
Temecula
Pauba
Combined
Pauba
Combined
Temecula
Temecula

Temecula
Pauba
Temecula
Temecula
Pauba
Pauba
Pauba
Temecula
Temecula
Pauba
Pauba
Pauba

N. Murrieta Valley
N. Murrieta Valley
Pauba
Upper Mesa
Pauba
Pauba
Pauba
N. Murrieta Valley
N. Murrieta Valley
Pauba
Pauba
Pauba

145
146
149
151
152
153
154
155
156
157
158
161*

Aquifer

Hydrologic Subunit

July 2016 - June 2017
Recommended Production
[Acre-ft]

Recommended Ground Water Production by Well Number
July 1, 2016 to June 30, 2017

RCWD Well No.

Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017

Short Term
Hydrograph
Located in
Appendix B
Page Number

0

A-41
A-42
A-43
A-44
A-45
A-46
A-47
A-48
A-49
A-50
A-51
A-52
A-55

A-6

GEOSCIENCE Support Services, Inc.

0

B-41
B-42
B-43
B-44
B-45
B-46
B-47
B-48
B-49
B-50
B-51
B-52
B-53

NA

A-30
B-30
A-31
B-31
A-32
B-32
A-33
B-33
A-34
B-34
A-35
B-35
A-36
B-36
A-37
B-37
A-38
B-38
A-39
B-39
A-40
B-40
NA - New Well NA - New Well

Long-Term
Hydrograph
Located In
Appendix A
Page Number

Table 2

PLATE

ZĂŶĐŚŽĂůŝĨŽƌŶŝĂtĂƚĞƌŝƐƚƌŝĐƚ
ZĞĐŽŵŵĞŶĚĞĚ'ƌŽƵŶĚtĂƚĞƌWƌŽĚƵĐƚŝŽŶ
&ŝƐĐĂůzĞĂƌ:ƵůǇϭ͕ϮϬϭϲƚŚƌŽƵŐŚ:ƵŶĞϯϬ͕ϮϬϭϳ

Plate 1

&ĂĐƚŽƌƐĨĨĞĐƚŝŶŐWƌŽĚƵĐƚŝŽŶZĞĐŽŵŵĞŶĚĂƚŝŽŶƐ
ϭ

Ϯ

ϯ

ϰ

ϱ

ϲ

^ƚĂƚŝĐ
^ƵďŵĞƌŐĞŶĐĞ
Ĩƚ

ϳ

>ŽǁĞƌŝŶŐ
WŽƚĞŶƚŝĂů

ϴ
tĞůů^ƚĂƚƵƐ

ϵ

ϭϬ

ϭϭ

ϭϮ

ĐƚƵĂů
WƌŽĚƵĐƚŝŽŶ
:ƵůͲϮϬϭϰƚŽ:ƵŶͲϮϬϭϱ
ĂĐƌĞͲĨƚ

'K^/E
ZĞĐŽŵŵĞŶĚĂƚŝŽŶ
:ƵůͲϮϬϭϲƚŽ:ƵŶͲϮϬϭϳ
ĂĐƌĞͲĨƚ

WĞƌĐĞŶƚŽĨ
dŽƚĂůWƌŽĚƵĐƚŝŽŶ
ĨƌŽŵYǇĂů

WƌŽĚƵĐƚŝŽŶ
ĨƌŽŵYǇĂů
ĂĐƌĞͲĨƚ

,ǇĚƌŽůŽŐŝĐ
^ƵďĂƌĞĂ

ƋƵŝĨĞƌ

Zt
tĞůůEŽ͘

,ǇĚƌŽůŽŐŝĐ
^ƵďƵŶŝƚ

/ŶƐƚĂŶƚĂŶĞŽƵƐ
zŝĞůĚ
ŐƉŵ

ϭ

dĞŵĞĐƵůĂ

ϭϱϲ

E͘DƵƌƌŝĞƚĂsĂů͘

ϲϰϬ

ϰϮϰ

ϭ

dĞŵĞĐƵůĂ

ϯϬϭ

E͘DƵƌƌŝĞƚĂsĂů͘

E

ϭ

dĞŵĞĐƵůĂ

ϯϬϮ

E͘DƵƌƌŝĞƚĂsĂů͘

E

Ϯ

dĞŵĞĐƵůĂ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ϯ

dĞŵĞĐƵůĂ

ϭϰϱ

E͘DƵƌƌŝĞƚĂsĂů͘

ϳϯϬ

ϴϳϴ

zĞƐ

>/D/d

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

ϭ

Ͳ

ϯϳ

ϯϱϬ

Ͳ

Ͳ

ϯ

WĂƵďĂ

ϭϰϲ

E͘DƵƌƌŝĞƚĂsĂů͘

ϯϲϴ

Ϯϱϲ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

Ϭ

Ͳ

ϯϵ

ϭϱ

Ͳ

Ͳ

ϯ

dĞŵĞĐƵůĂ

ϰϱϰ

E͘DƵƌƌŝĞƚĂsĂů͘

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϯ

dĞŵĞĐƵůĂ

ϰϯϵ

E͘DƵƌƌŝĞƚĂsĂů͘

E

ĂǇ
ǀĂŝůĂďŝůŝƚǇ

^ƚĂƌƚ

^ƚŽƉ

ŝƌŵŽƵŶƚƐ

ŽŵŵĞŶƚƐ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

ϭ

ZEdZ,͖<KE>/E

ϴϬϯ

ϳϬϬ

Ͳ

Ͳ

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϭϯϱ

E͘DƵƌƌŝĞƚĂsĂů͘

ϲϴϱ

ϭϵϲ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

Ϭ

Ͳ

ϵϲ

Ϯϱ

ϯ

dĞŵĞĐƵůĂ

ϭϰϰ

E͘DƵƌƌŝĞƚĂsĂů͘

ϰϴϬ

ϳϯϰ

zĞƐ

hŶůŝŵŝƚĞĚ

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

ϭ

>KE'WhDWdKt^d

ϰϴϰ

ϰϬϬ

Ͳ

Ͳ

ϯ

dĞŵĞĐƵůĂ

ϭϱϱ

E͘DƵƌƌŝĞƚĂsĂů͘

ϯϱϬ

ϵϳϱ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

ϯ

Ͳ

ϯϳ

ϮϬ

Ͳ

Ͳ

Ͳ

ϰ

dĞŵĞĐƵůĂ

ϰϬϭ

^͘DƵƌƌŝĞƚĂsĂů͘

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ



Ͳ

ϰ

dĞŵĞĐƵůĂ

ϭϬϭ

^͘DƵƌƌŝĞƚĂsĂů͘

ϱϯϱ

ϱϭϱ

zĞƐ

ϭϴ,Z

Ͳ

Ͳ

ϭ

,h'>ϮDE͖&ĞͬDŶ͖K&&>/E

ϰϳϰ

Ϭ

Ͳ

Ͳ

ϰ

dĞŵĞĐƵůĂ

ϭϮϭ

^͘DƵƌƌŝĞƚĂsĂů͘

ϵϬϬ

ϰϲϬ

zĞƐ

K&&

Ͳ

Ͳ

Ϯ

Ͳ

Ϭ

Ϭ

Ͳ

Ͳ

ϱ

dĞŵĞĐƵůĂ

ϰϬϮ

^͘DƵƌƌŝĞƚĂsĂů͘

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϱ

dĞŵĞĐƵůĂ

ϭϬϮ

^͘DƵƌƌŝĞƚĂsĂů͘

ϭ͕ϮϲϬ

ϱϭϬ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

Ϯ

^t/d,/E'KsZdKdZdDEdt>>^

ϮϳϮ

ϭ͕ϬϬϬ

Ͳ

Ͳ

ϱ

dĞŵĞĐƵůĂ

ϭϭϴ

^͘DƵƌƌŝĞƚĂsĂů͘

ϴϬϬ

ϱϰϬ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

ϰ

K&&>/E͖DŶͬ&Ğ͖Z,ϮϬϬϴ

ϴϰϲ

Ϭ

Ͳ

Ͳ

ϲ

dĞŵĞĐƵůĂ

ϰϵϱ;ϭϭϳͿ

tŽůĨsĂůůĞǇ

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϲ

WĂƵďĂ

ϭϭϵ

tŽůĨsĂůůĞǇ

Ϯ͕ϲϬϬ

ϱϬϵ

zĞƐ

sZ/^

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

ϭ

Ͳ

ϱϲϱ

ϰϬϬ

Ͳ

Ͳ

ϳ

dĞŵĞĐƵůĂ

Ϯϭϭ

tŽůĨsĂůůĞǇ

ϭ͕ϳϵϬ

ϰϲϳ

zĞƐ

sZ/^

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

ϯ

Ͳ

ϱϬϱ

ϰϬϬ

Ͳ

Ͳ

ϳ

dĞŵĞĐƵůĂ

ϭϮϮ

tŽůĨsĂůůĞǇ

Ϯ͕ϰϱϬ

ϲϬϮ

zĞƐ

sZ/^

Ͳ

Ͳ

ϭ

Ͳ

ϱϬϴ

ϰϬϬ

Ͳ

Ͳ

ϴ

WĂƵďĂ

ϰϵϮ;ϮϮϯͿ

WĂƵďĂsĂůůĞǇ

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϴ

WĂƵďĂ

Ϯϯϭ

WĂƵďĂsĂůůĞǇ

Ϭ

ϮϬϴ

zĞƐ

K&&

Ͳ

Ͳ

ϱ

dKZͲZ/>>

Ϭ

Ϭ

Ͳ

Ͳ

ϴ

dĞŵĞĐƵůĂ

Ϯϭϳ

WĂƵďĂsĂůůĞǇ

ϳϱϱ

ϱϯϴ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

ϭ

Z,ϮϬϭϰ

ϴϲϳ

ϳϬϬ

Ͳ

Ͳ

ϵ

dĞŵĞĐƵůĂ

ϰϭϬ

>ŽǁĞƌDĞƐĂ

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϵ

dĞŵĞĐƵůĂ

Ϯϭϲ

>ŽǁĞƌDĞƐĂ

Ϭ

ϵϬϳ

zĞƐ

K&&

Ͳ

Ͳ

ϰ

^dZKzϭϭͬϭϱ

Ϭ

Ϭ

Ͳ

Ͳ

ϭϬ

WĂƵďĂ

ϰϮϲ

WĂƵďĂsĂůůĞǇ

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϯϳϱ

Ϯϳϲ

ϭϬ

E

Ͳ

Ͳ

Ͳ

Ͳ

WĂƵďĂ

ϭϬϵ

WĂƵďĂsĂůůĞǇ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

ϱ

Z,ϮϬϭϮ

ϰϱϰ

ϱϬϬ

ϴϰ

ϰϮϬ

ϭϬ

WĂƵďĂ

ϰϵϴ;ϮϮϰͿ

WĂƵďĂsĂůůĞǇ

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϭϬ

dĞŵĞĐƵůĂ

ϰϲϴ

WĂƵďĂsĂůůĞǇ

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϭϬ

dĞŵĞĐƵůĂ

ϭϮϬ

WĂƵďĂsĂůůĞǇ

ϭ͕ϯϱϬ

ϲϮϳ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

ϱ

>/D/dZhE͖&&dzt>>ϭϰϯ

ϭ͕ϰϮϲ

ϭ͕ϯϬϬ

Ͳ

Ͳ

ϵϳϯ

ϳϬϬ

Ͳ

Ͳ

ϲϵϴ

ϳϬϬ

Ͳ

Ͳ
Ͳ

ϭϬ

dĞŵĞĐƵůĂ

ϭϮϲ

WĂƵďĂsĂůůĞǇ

Ϭ

ϳϱϴ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

ϯ

ZYh/Z^>E/E'͖,/',&>hKZ/EͬZ^E/͖
Z,ϮϬϭϰ

ϭϬ

dĞŵĞĐƵůĂ

ϭϰϯ

WĂƵďĂsĂůůĞǇ

ϲϬϬ

ϳϱϲ

zĞƐ

hŶůŝŵŝƚĞĚ

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

ϭ

Z^E/EZϭϬϬƉƉď͕W>EE/E'dK>Et/d,
t>>ϭϬϵ

ϭϭ

WĂƵďĂ

ϰϮϮ

WĂƵďĂsĂůůĞǇ

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϭϭ

WĂƵďĂ

ϭϰϭ

WĂƵďĂsĂůůĞǇ

ϯϴϱ

ϳϭϬ

zĞƐ

hŶůŝŵŝƚĞĚ

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

ϱ

EZ,͖^/E'tdZ>s>

ϰϴϵ

ϱϬϬ

Ͳ

Ͳ

ϭϭ

;ŽŵďŝŶĞĚͿ

Ϯϯϰ

WĂƵďĂsĂůůĞǇ

ϳϬ

ϰϮϭ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

ϱ

/ZKsϮϬϬ'WD͖Z,ϮϬϭϯ

ϭϴϮ

ϭϬϬ

ϳϰ

ϳϰ

ϭϭ

dĞŵĞĐƵůĂ

ϰϲϱ

^ŽƵƚŚDĞƐĂ

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϭϭ

dĞŵĞĐƵůĂ

ϰϵϳ;ϮϭϮͿ

WĂƵďĂsĂůůĞǇ

ϭϮ

WĂƵďĂ

ϰϭϳ

WĂƵďĂsĂůůĞǇ

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϭϮ

WĂƵďĂ

ϮϭϬ

WĂƵďĂsĂůůĞǇ

ϱϮϬ

Ϯϯϯ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

ϱ

^dZKzϭϮͬϭϱ͖WhDWZW/ZϮϬϭϭ

ϲϵϴ

ϲϬϬ

ϵϰ

ϱϲϰ

ϭϮ

;ŽŵďŝŶĞĚͿ

ϮϯϮ

WĂƵďĂsĂůůĞǇ

ϴϬϬ

Ϯϯϰ

zĞƐ

hŶůŝŵŝƚĞĚ





ϱ

Z,ϮϬϭϱ

ϲϳϳ

ϵϬϬ

ϵϮ

ϴϮϴ

ϭϮ

WĂƵďĂ

Ϯϯϯ

WĂƵďĂsĂůůĞǇ

ϲϳϬ

ϮϮϳ

zĞƐ

hŶůŝŵŝƚĞĚ

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

ϱ

/Z;Z<^^hd/KEͿ͖Z,ϮϬϭϭ

ϴϲϰ

ϱϬϬ

ϴϴ

ϰϰϬ

ϭϮ

dĞŵĞĐƵůĂ

ϭϯϭ

WĂƵďĂsĂůůĞǇ

ϲϳϬ

ϳϱϮ

zĞƐ

K&&

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

ϱ

WK^/d/sK>/&KZD͖Z,ϮϬϭϱ

ϲϬϭ

ϭ͕ϬϬϬ

Ͳ

Ͳ

ϯ

&hdhZZͲZ/>>;ϮϬϭϵͿ͖^KDZ^E/͖Z,ϮϬϭϯ
WhDWϮϬϭϰ

ϯϲϭ

ϯϬϬ

Ͳ

Ͳ

Ͳ

ϭϮ

dĞŵĞĐƵůĂ

ϭϮϰ

WĂƵďĂsĂůůĞǇ

E

Ϭ

E

ϳϯϰ

E

zĞƐ

Ͳ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϭϮ

dĞŵĞĐƵůĂ

ϭϮϱ

WĂƵďĂsĂůůĞǇ

Ϭ

ϳϲϵ

zĞƐ

K&&

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

ϯ

dKZͲZ/>>d/&&ZEd>Kd/KE͖
dZ/͕KZZKt>>^/E'͖Z,
ϮϬϭϮͬK&&

Ϭ

Ϭ

Ͳ

ϭϮ

dĞŵĞĐƵůĂ

ϭϯϬ

WĂƵďĂsĂůůĞǇ

ϱϱϬ

ϱϮϴ

zĞƐ

hŶůŝŵŝƚĞĚ

ϭϭ͗ϯϬD

ϭϭ͗ϯϬWD

ϱ

ZͲs>sdKϭϯϴϬKE͖Z,ϮϬϭϭ

ϴϯϵ

ϭ͕ϬϬϬ

Ͳ

Ͳ

ϭϮ

;ŽŵďŝŶĞĚͿ

ϭϯϮ

WĂƵďĂsĂůůĞǇ

ϲϱϬ

ϯϯϳ

zĞƐ

hŶůŝŵŝƚĞĚ

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

ϯ

Z,ϮϬϭϯ

ϲϰϲ

ϱϬϬ

ϴϮ

ϰϭϬ

ϭϮ

dĞŵĞĐƵůĂ

ϭϱϭ

hƉƉĞƌDĞƐĂ

ϲϯϱ

ϭϭϭϳ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

ϱ

>E/E'W>E

ϳϵϴ

ϳϱϬ

Ͳ

Ͳ

ϭϯ

WĂƵďĂ

ϰϭϰ

WĂƵďĂsĂůůĞǇ

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϭϯ

WĂƵďĂ

ϭϲϰ

WĂƵďĂsĂůůĞǇ

ϭ͕ϭϬϬ

E

E

>/D/d

Ͳ

Ͳ

ϭ

&/>hZϮϬϭϯ;ϭϭϬͿ

ϴϭϯ

ϭ͕ϬϬϬ

ϵϳ

ϵϳϬ

ϭϯ

WĂƵďĂ

ϰϵϵ;ϭϭϱͿ

WĂƵďĂsĂůůĞǇ

Ͳ

Ͳ

Ͳ

ϭϯ

WĂƵďĂ

ϱϬϬ;ϭϭϲͿ

WĂƵďĂsĂůůĞǇ

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϭϯ

WĂƵďĂ

ϭϱϮ

WĂƵďĂsĂůůĞǇ

ϭ͕ϴϬϬ

Ϯϳϳ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

Ϯ

Z,Z'Z͖Wt>KE>z͖Z,ϮϬϭϯ

Ϯ͕ϰϲϭ

Ϯ͕ϮϬϬ

Ͳ

Ͳ

ϭϯ

WĂƵďĂ

ϭϱϯ

WĂƵďĂsĂůůĞǇ

ϭ͕ϰϱϬ

ϯϱϱ

zĞƐ

hŶůŝŵŝƚĞĚ

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

ϯ

Z,Z'Z͖Wt>KE>z͖Z,ϮϬϭϯ

Ϯ͕ϲϱϵ

ϭ͕ϴϬϬ

ϭϬϬ

ϭ͕ϴϬϬ

ϭϯ

WĂƵďĂ

ϭϱϰ

WĂƵďĂsĂůůĞǇ

ϰϰϬ

E

E

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

Ϯ

Z,Z'Z͖Wt>KE>z

Ϭ

ϲϬϬ

ϭϬϬ

ϲϬϬ

ϭϯ

WĂƵďĂ

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϭϱϳ

WĂƵďĂsĂůůĞǇ

ϵϯϬ

ϯϮϲ

zĞƐ

hŶůŝŵŝƚĞĚ

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

Ϯ

Z,Z'Z͖Z,ϮϬϭϮͬϮϬϭϰ

ϭ͕ϰϭϰ

ϭ͕ϲϬϬ

ϭϬϬ

ϭ͕ϲϬϬ

ϭϯ

WĂƵďĂ

ϭϱϴ

WĂƵďĂsĂůůĞǇ

ϭ͕ϮϲϬ

Ϯϳϳ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

ϯ

Z,Z'Z͖Z,ϮϬϭϮ

Ϯ͕Ϭϱϳ

ϭ͕ϵϬϬ

ϭϬϬ

ϭ͕ϵϬϬ

ϭϯ

WĂƵďĂ

ϭϲϭ

WĂƵďĂsĂůůĞǇ

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ϭ

ϭ͕ϱϬϬ

Ͳ

Ͳ

ϭϯ

dĞŵĞĐƵůĂ

ϭϯϯ

WĂƵďĂsĂůůĞǇ

ϰϱϬ

ϴϳϬ

zĞƐ

hŶůŝŵŝƚĞĚ

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

ϯ

/^,Z'/^ZKWW/E'͖Z,ϮϬϭϮ

ϳϵϬ

ϯϱϬ

Ͳ

Ͳ

ϭϯ

;ŽŵďŝŶĞĚͿ

ϭϮϯ

WĂƵďĂsĂůůĞǇ

ϭϱϬ

ϱϳϴ

zĞƐ

hŶůŝŵŝƚĞĚ

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

ϱ

Z,ϮϬϭϯ

ϭϱϳ

ϭϬϬ

ϲϱ

ϲϱ

ϭϯ

dĞŵĞĐƵůĂ

ϭϰϵ

WĂƵďĂsĂůůĞǇ

ϮϭϬ

ϴϱϮ

zĞƐ

hŶůŝŵŝƚĞĚ

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

ϱ

/ZKsϮϱϬ'WD͖&hdhZZ>KdEZt>>
ϭϯϯ͖Z,ϮϬϭϭ

Ϯϰϳ

ϮϬϬ

Ͳ

Ͳ

ϭϯ

dĞŵĞĐƵůĂ

ϮϬϯ

WĂƵďĂsĂůůĞǇ

ϰϵϬ

ϵϱϬ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

ϯ

E^Z,

ϲϴϳ

ϱϱϬ

Ͳ

Ͳ

ϭϰ

dĞŵĞĐƵůĂ

ϰϲϮ

hƉƉĞƌDĞƐĂ

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϭϱ

dĞŵĞĐƵůĂ

ϰϲϰ

hƉƉĞƌDĞƐĂ

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϭϱ

dĞŵĞĐƵůĂ

ϰϵϲ;ϮϬϰͿ

hƉƉĞƌDĞƐĂ

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϭϲ

dĞŵĞĐƵůĂ

Ϯϭϱ

hƉƉĞƌDĞƐĂ

Ϭ

ϭϭϮϰ

zĞƐ

K&&

Ͳ

Ͳ

ϯ

&/>hZϮϬϭϮ͖^dZKzϭϭͬϭϱ

Ϭ

ϯϬϬ

Ͳ

Ͳ

ϭϬϴϳ

Ͳ

Ͳ

ϭϯϵ

ϭϳ

dĞŵĞĐƵůĂ

>ŽǁĞƌDĞƐĂ

ϴϳϬ

zĞƐ

hŶůŝŵŝƚĞĚ

ϲ͗ϬϬWD

ϯ

>/E/E'tdZ>s>^

ϭ͕ϬϲϬ

ϵϬϬ

ϭϳ

dĞŵĞĐƵůĂ

ϭϰϬ

>ŽǁĞƌDĞƐĂ

ϭ͕ϭϬϬ

ϵϱϯ

zĞƐ

hŶůŝŵŝƚĞĚ

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

ϱ

Z,ϮϬϭϯ

ϭ͕ϭϱϳ

ϴϬϬ

Ͳ

Ͳ

ϭϴ

dĞŵĞĐƵůĂ

ϭϮϵ

>ŽǁĞƌDĞƐĂ

Ϭ

ϰϳϵ

zĞƐ

K&&

ϭϭ͗ϯϬD

ϭϭ͗ϯϬWD

ϱ

K&&d/>>ZͲYh/WW

Ϭ

Ϭ

Ͳ

Ͳ

ϭϵ

dĞŵĞĐƵůĂ

ϰϲϲ

>ŽǁĞƌDĞƐĂ

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϭϵ

dĞŵĞĐƵůĂ

ϭϮϴ

Ͳ

Ͳ

ϳϵϳ

zĞƐ

ϭϭ͗ϯϬD

Ͳ

>ŽǁĞƌDĞƐĂ

Ϭ

K&&

Ͳ

Ͳ

Ϭ

Ϭ

ϭϵ

dĞŵĞĐƵůĂ

ϭϯϴ

>ŽǁĞƌDĞƐĂ

ϭ͕ϴϮϬ

ϴϯϴ

zĞƐ

hŶůŝŵŝƚĞĚ

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

Ϯ

Ͳ

Ϯ͕ϮϲϮ

Ϯ͕ϬϬϬ

Ͳ

ϭϵ

dĞŵĞĐƵůĂ

Ϯϯϱ

>ŽǁĞƌDĞƐĂ

ϭ͕ϭϱϬ

ϲϱϳ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

ϱ

ϱ

Z,ϮϬϭϭWhDWϮϬϭϯ

K&&&KZZ^E/

ϭ͕ϱϬϮ

ϵϬϬ

Ͳ

Ͳ

ϮϬ

;ŽŵďŝŶĞĚͿ

ϰϵϯ;ϭϬϳͿ

^ĂŶƚĂ'ĞƌƚƌƵĚŝƐ

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

ϮϬ

;ŽŵďŝŶĞĚͿ

ϭϬϲ

^ĂŶƚĂ'ĞƌƚƌƵĚŝƐ

ϰϮϬ

ϴϭϮ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

ϱ

ZhE^t/d,DͲϮϬKE>z͕>E/E'W>E͖Z^E/
/EZ^t/d,/^,Z';хϭϬƉƉďͿ

ϭϴϭ

ϭϬϬ

Ͳ

Ͳ

ϮϬ

;ŽŵďŝŶĞĚͿ

ϭϬϴ

^ĂŶƚĂ'ĞƌƚƌƵĚŝƐ

ϰϭϬ

ϲϰϬ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

ϱ

Zh&KZZ</E'^hd/KE͖KE/^K>d/KE
ϮϬϭϯ

ϲϯϲ

ϲϬϬ

Ͳ

Ͳ

ϮϬ

dĞŵĞĐƵůĂ

ϮϬϱ

^ĂŶƚĂ'ĞƌƚƌƵĚŝƐ

ϭ͕ϮϱϬ

ϳϭϰ

zĞƐ

hŶůŝŵŝƚĞĚ

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

ϭ

Ͳ

ϭ͕ϱϳϲ

ϭ͕ϲϬϬ

Ͳ

ϮϬ

dĞŵĞĐƵůĂ

ϯϬϵ

^ĂŶƚĂ'ĞƌƚƌƵĚŝƐ

ϭ͕ϰϱϬ

ϲϱϭ

zĞƐ

hŶůŝŵŝƚĞĚ

Ͳ

Ͳ

ϭ

Z,ϮϬϭϰ

Ϯ͕Ϯϭϳ

Ϯ͕ϬϬϬ

Ͳ

Ͳ

Ϯϭ

dĞŵĞĐƵůĂ

ϰϲϯ

WĂůŽŵĂƌ

E

E

E

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ͳ

Ϯϭ

dĞŵĞĐƵůĂ

ϭϭϯ

WĂůŽŵĂƌ

Ϭ

ϯϵϳ

zĞƐ

K&&

ϭϭ͗ϯϬD

ϲ͗ϬϬWD

ϯ

Z,ϮϬϭϱ

ϭϱϳ

ϯϬϬ

Ͳ

Ͳ

dŽƚĂůƐ

ϯϳ͕ϮϳϮ

ϯϱ͕ϬϲϬ

Ͳ

ϵ͕ϲϳϭ

Ͳ

Ͳ

EͲEŽƚǀĂŝůĂďůĞŽƌEŽƚƉƉůŝĐĂďůĞ
ϭΘϰ^ĞĞ&ŝŐƵƌĞϭĨŽƌůŽĐĂƚŝŽŶƐ
[2] Based on data provided by RCWD
ϯ^ĞĞ&ŝŐƵƌĞϭĨŽƌůŽĐĂƚŝŽŶƐ;EƵŵďĞƌŝŶďŽůĚŝŶĚŝĐĂƚĞƚŚĞŝŶĚĞǆǁĞůůƐĨŽƌƚŚĞƐƵďĂƌĞĂƐͿ
ϱĂƚĂƉƌŽǀŝĚĞĚďǇZt
ϲŝƐƚĂŶĐĞďĞƚǁĞĞŶƚŚĞƐƚĂƚŝĐǁĂƚĞƌůĞǀĞů;:ƵŶͲϭϯͿĂŶĚƚŚĞƉƵŵƉďŽǁů
ϳΗEŽΗŝŶĚŝĐĂƚĞƐůĞƐƐƚŚĂŶƚĞŶĨĞĞƚůŽǁĞƌŝŶŐƉŽƚĞŶƚŝĂů
ϴĂƚĂƉƌŽǀŝĚĞĚďǇZt
ϵĂƚĂƉƌŽǀŝĚĞĚďǇZt
ϭϬ'K^/EƌĞĐŽŵŵĞŶĚĞĚƉƌŽĚƵĐƚŝŽŶĨŽƌϮϬϭϱͲϮϬϭϲĨŝƐĐĂůǇĞĂƌ
ϭϭĂƐĞĚŽŶŚǇĚƌĂƵůŝĐĐŽŶĚƵĐƚŝǀŝƚǇĂŶĚƐĐƌĞĞŶĞĚŝŶƚĞƌǀĂůŝŶzŽƵŶŐůůƵǀŝƵŵ͕WĂƵďĂĂŶĚdĞŵĞĐƵůĂĂƋƵŝĨĞƌƐ
ϭϮсϭϬΎ;ϭϭͬϭϬϬͿ

ϮϬͲ:ĂŶͲϭϲ

APPENDIX A
Long-Term Hydrographs and Production – January 1981 to September 2015
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Long-Term Hydrograph and Production - RCWD Well 132
(January 1981 to September 2015)
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GEOSCIENCE Support Services, Inc.
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Recommended production
for 2016-2017: 500 acre-ft
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1,300

Ground Water Elevation, ft AMSL
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Long-Term Hydrograph and Production - RCWD Well 133
(January 1981 to September 2015)
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GEOSCIENCE Support Services, Inc.
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Recommended production
for 2016-2017: 350 acre-ft
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Ground Water Elevation, ft AMSL
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Long-Term Hydrograph and Production - RCWD Well 135
(January 1981 to September 2015)

2008

2014

500

600

700
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Recommended production
for 2016-2017: 25 acre-ft

800

900

1,000

1,100

1,200

1,300

Ground Water Elevation, ft AMSL

Appendix A

0

50

100

150

200

250

300

350

400

450

500

20-Jan-16

Monthly Production, acre-ft

1981

1984

1987

1990

1993

1996

A - 24

1999

2002

2005

Long-Term Hydrograph and Production - RCWD Well 138
(January 1981 to September 2015)

Production

Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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2014
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920

1,020

1,120

GEOSCIENCE Support Services, Inc.

2011

Recommended production
for 2016-2017: 2,000 acre-ft
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Ground Water Elevation, ft AMSL
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Recommended production
for 2016-2017: 900 acre-ft
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Recommended production
for 2016-2017: 800 acre-ft

Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Long-Term Hydrograph and Production - RCWD Well 140
(January 1981 to September 2015)
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GEOSCIENCE Support Services, Inc.

2011
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Ground Water Elevation, ft AMSL
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Long-Term Hydrograph and Production - RCWD Well 141
(January 1981 to September 2015)
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GEOSCIENCE Support Services, Inc.
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Recommended production
for 2016-2017: 500 acre-ft
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Ground Water Elevation, ft AMSL
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Recommended production
for 2016-2017: 700 acre-ft

Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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(January 1981 to September 2015)
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Recommended production
for 2015-2016: 400 acre-ft

Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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(January 1981 to September 2015)
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Long-Term Hydrograph and Production - RCWD Well 145
(January 1981 to September 2015)
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Recommended production
for 2016-2017: 350 acre-ft
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Ground Water Elevation, ft AMSL
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Recommended production
for 2016-2017: 15 acre-ft
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Long-Term Hydrograph and Production - RCWD Well 146
(January 1981 to September 2015)
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Long-Term Hydrograph and Production - RCWD Well 149
(January 1981 to September 2015)
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GEOSCIENCE Support Services, Inc.
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Recommended production
for 2016-2017: 200 acre-ft
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Long-Term Hydrograph and Production - RCWD Well 151
(January 1981 to September 2015)
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Recommended production
for 2016-2017: 750 acre-ft
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Long-Term Hydrograph and Production - RCWD Well 152
(January 1981 to September 2015)

Recommended production
for 2016-2017: 2,200 acre-ft

Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Long-Term Hydrograph and Production - RCWD Well 153
(January 1981 to September 2015)

Recommended production
for 2016-2017: 1,800 acre-ft

Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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(January 1981 to September 2015)
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GEOSCIENCE Support Services, Inc.
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Recommended production
for 2016-2017: 600 acre-ft
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Long-Term Hydrograph and Production - RCWD Well 155
(January 1981 to September 2015)

1989

Recommended production
for 2015-2016: 20 acre-ft

Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Long-Term Hydrograph and Production - RCWD Well 156
(January 1981 to September 2015)

Recommended production
for 2016-2017: 700 acre-ft

Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Long-Term Hydrograph and Production - RCWD Well 157
(January 1981 to September 2015)

Recommended production
for 2016-2017: 1,600 acre-ft

Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Long-Term Hydrograph and Production - RCWD Well 158
(January 1981 to September 2015)

Recommended production
for 2015-2016: 1,900 acre-ft
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Long-Term Hydrograph and Production - RCWD Well 201
(January 1981 to September 2015)
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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650

750

850

950

1,050

1,150

1,250

GEOSCIENCE Support Services, Inc.

2011

Recommended production
for 2016-2017: 0 acre-ft
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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(January 1981 to September 2015)
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GEOSCIENCE Support Services, Inc.
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Recommended production
for 2016-2017: 550 acre-ft
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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(January 1981 to September 2015)
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Recommended production
for 2016-2017: 1,600 acre-ft
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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2008

2014

500

600

700

800

900

1,000

1,100

1,200
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Recommended production
for 2016-2017: 0 acre-ft
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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GEOSCIENCE Support Services, Inc.
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for 2016-2017: 0 acre-ft
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Long-Term Hydrograph and Production - RCWD Well 209
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for 2016-2017: 0 acre-ft
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Long-Term Hydrograph and Production - RCWD Well 210
(January 1981 to September 2015)
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GEOSCIENCE Support Services, Inc.
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Recommended production
for 2016-2017: 600 acre-ft

Land Surface

1,300

1,400

Ground Water Elevation, ft AMSL
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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(January 1981 to September 2015)
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Recommended production
for 2016-2017: 400 acre-ft
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(January 1981 to September 2015)
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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for 2016-2017: 300 acre-ft
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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(January 1981 to September 2015)
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Recommended production
for 2016-2017: 700 acre-ft
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Rancho California Water District
Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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for 2016-2017: 900 acre-ft
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Fiscal Year July 1, 2016 through June 30, 2017
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Recommended Ground Water Production
Fiscal Year July 1, 2016 through June 30, 2017
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APPENDIX B
Short-Term Hydrographs – October 2014 to September 2015
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APPENDIX C
Western Municipal Water District Wells
Long-Term Hydrographs and Production
January 1981 to September 2015
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Appendix H

AWWA Free Water Audit Software:
Reporting Worksheet
?

Click to access definition

+

Click to add a comment

WAS v5.0
American Water Works Association.
Copyright © 2014, All Rights Reserved.

Water Audit Report for: Rancho California Water District (CA3310038)
7/2014 - 6/2015
Reporting Year:
2015

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the input
data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

All volumes to be entered as: ACRE-FEET PER YEAR
To select the correct data grading for each input, determine the highest grade where the
utility meets or exceeds all criteria for that grade and all grades below it.

Master Meter and Supply Error Adjustments

<----------- Enter grading in column 'E' and 'J' ---------->

WATER SUPPLIED
Volume from own sources:
Water imported:
Water exported:

+

?

9

+

?

9

+

?

7

24,574.000 acre-ft/yr
37,071.000 acre-ft/yr
304.000 acre-ft/yr

+

?

+

?

+

?

61,966.687 acre-ft/yr

WATER SUPPLIED:

Pcnt:
Value:
-1.00%
acre-ft/yr
9
-1.00%
acre-ft/yr
1.00%
acre-ft/yr
5
Enter negative % or value for under-registration
Enter positive % or value for over-registration
9

.

AUTHORIZED CONSUMPTION
Billed metered:
Billed unmetered:
Unbilled metered:
Unbilled unmetered:

+

?

10

+

?

n/a

+

?

n/a

+

?

58,152.000
0.000
0.000
774.584

?
Click here:
for help using option
buttons below

acre-ft/yr
acre-ft/yr
acre-ft/yr

Pcnt:
1.25%

acre-ft/yr

Value:
acre-ft/yr

Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed
AUTHORIZED CONSUMPTION:

Use buttons to select
percentage of water supplied
OR
value

58,926.584 acre-ft/yr

?

3,040.103 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption)
Apparent Losses
Unauthorized consumption:

+

?

Pcnt:
0.25%

154.917 acre-ft/yr

Value:
acre-ft/yr

Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed
?
10
Customer metering inaccuracies: +
0.000 acre-ft/yr
Systematic data handling errors: +
?
145.380 acre-ft/yr
Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

Apparent Losses:

?

300.297 acre-ft/yr

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses:

?

2,739.806 acre-ft/yr

0.00%
0.25%

acre-ft/yr
acre-ft/yr

3,040.103 acre-ft/yr

WATER LOSSES:
NON-REVENUE WATER

3,814.687 acre-ft/yr

?

NON-REVENUE WATER:
= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA
Length of mains:
Number of active AND inactive service connections:
Service connection density:

+

?

9

+

?

9

903.0 miles
43,747
48 conn./mile main

?

Are customer meters typically located at the curbstop or property line?
Yes
(length of service line, beyond the property boundary,
?
Average length of customer service line: +

that is the responsibility of the utility)
Average length of customer service line has been set to zero and a data grading score of 10 has been applied
Average operating pressure: +
9
117.0 psi
?

COST DATA
Total annual cost of operating water system:
Customer retail unit cost (applied to Apparent Losses):
Variable production cost (applied to Real Losses):

+

?

10

+

?

10

+

?

10

$101,869,658 $/Year
$2.43 $/100 cubic feet (ccf)
$1,055.00 $/acre-ft

Use Customer Retail Unit Cost to value real losses

WATER AUDIT DATA VALIDITY SCORE:

*** YOUR SCORE IS: 90 out of 100 ***
A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION:
Based on the information provided, audit accuracy can be improved by addressing the following components:
1: Unauthorized consumption
2: Systematic data handling errors
3: Water imported

AWWA Free Water Audit Software v5.0

Reporting Worksheet

1

Appendix I

Rancho California
Water District
Getting the Most From Every Resource!

CONSUMER CONFIDENCE REPORT 2014
A message from the United
States Environmental
Protection Agency (USEPA)
and the State Water
Resources Control Board
Division of Drinking Water
(SWRCBDDW)
In order to ensure that tap water
meets all regulations for drinking
the USEPA and the SWRCBDDW prescribe
regulatory requirements that limit
the amount of certain contaminants
in water provided by public water
systems. More information about
contaminants and potential health effects
can be obtained by calling the USEPA
Safe Drinking Water Hotline at
1-800-426-4791.
If present, elevated levels of lead can cause
serious health problems, especially for
pregnant women and young children.
Lead in drinking water is primarily from
materials and components associated
with service lines and home plumbing.
Rancho California Water District is
responsible for providing high-quality
drinking water, yet cannot control the
variety of materials used in plumbing
components. When your water has been
sitting for several hours, you can minimize
the potential for lead exposure by flushing
your tap for 30 seconds to 2 minutes
before using water for drinking or cooking.
If you are concerned about lead in
drinking water and testing methods, steps
you can take to minimize exposure are
available from the Safe Drinking Water
Hotline or at http://www.epa.gov/
safewater/lead.

All water produced and delivered by Rancho California Water District (RCWD/District)
meets or exceeds standards for public drinking water established by the State Water
Resources Control Board Division of Drinking Water (SWRCBDDW) and the United States
Environmental Protection Agency (USEPA). This yearly report describes where your water
comes from, what is in it, and how its quality compares with the regulatory standards set
by the SWRCBDDW.
This edition of WaterNews contains
the Consumer Confidence Report which
explains data regarding RCWD’s water
quality for the 2014 calendar year, and is
from the most recent testing completed
in accordance with state and federal
regulations, and represents only a fraction
of the activity RCWD engages in to provide
you, the consumer, a high-level of
confidence in the water you drink.
RCWD drinking water is tested extensively and results consistently show that
regulated contaminants are either not detected or are present in amounts below
the limits permitted by state and federal drinking water standards. In fact, more than
2,000 tests are conducted annually by an independent laboratory. These tests monitor
tap water for microbial organisms, minerals, and organic substances that could cause
disease or other adverse health effects. Testing is done for over 120 different
contaminants including bacteria, metals, organic chemicals, and pesticides. Only
substances that are detected in the water are included in this report.

Informational Statement
While RCWD works hard to be certain that its water meets or exceeds state and
federal regulations, all drinking water, including bottled water, may reasonably
be expected to contain at least a small amount of some contaminants; however,
the presence of contaminants does not necessarily indicate that water poses a
health risk.
This is the nature of water. The sources of drinking water include rivers, lakes,
st reams, ponds, reservoirs, springs, and wells. As water travels over the surface
of the land or through the ground, it dissolves naturally-occurring minerals and
in some cases radioactive material, and can pick up substances resulting from the
the prescence of animals or from human activity. Water industry professionals are
dedicated to removing any materials that might prove harmful to consumers. RCWD
uses effective, multi-barrier treatment processes to ensure its water continues to
meet state and federal standards. Some people may be more vulnerable to contaiminants in drinking water than the general population. Immune-compromised persons
such as individuals with cancer undergoing chemotherapy, individuals who have undergone organ transplants, individuals with HIV/AIDS or other immune system disorders,
some elderly, and infants can be particularly at risk from infections. These individuals
should seek advice about drinking water from their health care providers.
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HEALTH EFFECTS
Manganese The District has detected Manganese levels
above the secondary MCL of 50 ug/L in two (2) of it’s 41
active wells. Manganese is a naturally occurring substance
found in many types of rock and soil; it is ubiquitous in the
environment and found in ground water. Manganese at
low levels is nutritionally essential in
humans. The District has implemented
sequestration treatment to reduce
the Manganese levels to below the
secondary MCL at these wells.
Nitrate The District has detected
nitrates at 26 mg/L, but less than
the MCL of 45 mg/L in one (1) of its
41 active wells. Nitrate in drinking
water at levels above 45 mg/L is a
health risk for infants of less than six (6) months of age.
Such nitrate levels in drinking water can interfere with the
capacity of the infant’s blood to carry oxygen, resulting
in a serious illness; symptoms include shortness of breath
and blueness of the skin. Nitrate levels above 45 mg/L
may also affect the ability of the blood to carry oxygen in
other individuals, such as pregnant women and those with
certain specific enzyme deficiencies. If you are caring for
an infant, or if you are pregnant, you should ask advice from
your health care provider.

Arsenic While your drinking water meets the USEPA
standard for arsenic, it does contain low levels of this
constituent. The arsenic standard balances the current
understanding of arsenic’s possible health effects
against the cost of removing arsenic from drinking water.
The USEPA continues to research
the health effects of low levels of
arsenic, which is a mineral known
to cause cancer in humans at high
concentrations and is linked to
other health effects, such as skin
damage and circulatory system
problems. Some people who drink
water containing arsenic in excess
of the MCL over many years could
experience skin damage or problems with their circulatory
system, and may have an increased risk of getting cancer.
The District has detected levels of arsenic above the MCL
in three (3) of its 41 active wells. These wells are treated by
blending with waters from other sources in order to reduce
the concentration of arsenic to below the MCL.
Fluoride The District has detected levels of fluoride above
the MCL in two (2) of its 41 active wells. These wells are
treated by blending with water from other sources to reduce
the concentration of fluoride to below the MCL.

DEFINITIONS
In the following tables, you will find detailed information about the water that comes
from your tap. Your water is regularly tested for more than 120 chemicals and other
substances, as well as radioactivity. Only substances that were detected in the water are
listed in the tables. This information is provided to help you understand the terms used in
this Consumer Confidence Report.
Maximum Contaminant
Level (MCL)
The highest level of a
contaminant that is allowed
in drinking water. Primary
MCLs are set close
to the PHGs (or MCLGs)
as is economically or
technologically feasible.
Secondary MCLs are set
to protet the odor, taste,
and appearance of drinking
water.
Maximum Contaminant
Level Goal (MCLG)
The level of a contaminant
in drinking water below
which there is no known
or expected risk to health.
MCLGs are set by the
USEPA.
Public Health Goal (PHG)
The level of a contaminant
in drinking water below
which there is no known
or expected risk to health.

PHGs are set by the
California Enviornmental
Protection Agency.
Maximum Residual
Disinfectant Level (MRDL)
The level of a disinfectant
added for water treatment
that may not be exceeded
at the consumer’s tap.
Maximum Residual
Disinfectant Level Goal
(MRDLG)
The level of a disinfectant
added for water treatment
below which there is no
known or expected risk to
health. MRDLs are set by
the USEPA.
Primary Drinking Water
Standards (PDWS)
MCLs and MRDLs for
contaminants that affect
health along with their
monitoring and reporting
requi rements, and water
treatment requi rements.

Secondary MCL
Guidelines to assist public
water systems in managing
their drinking water for
aesthetic considerations,
such as taste, color and
odo r. These considerations
are not considered to
present a risk to human
health at the secondary
maximum contaminant
levels.
Treatment Technique
A requi red process
intended to reduce the
level of a contaminant in
drinking water.
Regulatory Action Level
(AL)
The concentration of
a contaminant which,
if exceeded, triggers
treatment or other
requirements, which a
water system must follow.

2

Prior to treatment, contaminants that may
be present in source water include:
Microbial contaminants, such as viruses
and bacteria, that may come from
sewage treatment plants, septic systems
agricultural livestock operations, and
wildlife.
Inorganic contaminants, such as salts
and metals, that can be naturallyoccurring or result from urban storm
water runoff, industrial or domestic
wastewater discharge, oil and gas
production, mining, or farming.
Pesticides and herbicides, that may
come from a variety of sources such as
agriculture, urban storm water runoff, and
residential uses.
Organic chemical contaminants,
including synthetic and volatile organic
chemicals, that are by-products of
industrial processes and petroleum
production, and can also come from
gas stations, urban storm water runoff,
agricultural application, and septic
systems.
Radioactive contaminants, that can be
naturally-occurring or the result of oil and
gas production.
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Primary Drinking Water Standards
Clarity

Units

Eŋuent Turbidity of Imported Water

NTU
%
NTU
%

Eŋuent Turbidity of GWUI Water

State MCL

PHG (MCLG)

0.3
95(a)
0.3
95(a)

Result
Highest Result
% < 0.3
Highest Result
% < 0.3

NA
NA

0.09
100
<.20
100

Inorganic Chemicals
ConsƟtuents Detected

Unit

State MCL

PHG
(MCLG)

Imported
Water
Range

Imported
Water
Average

Well Water Well Water
Range
Average

Sample
Date

Aluminum
Arsenic

ђg/L
ђg/L

200
10

600
0.004

ND
ND

ND
ND

ND
ND-24

ND
3.3

2012-2014
2012-2014

Barium
Chromium, Hexavalent
Fluoride
Nitrate
Perchlorate
Selenium

ug/L
ђg/L
mg/L
mg/L
ђg/L
ђg/L

1000
10
2
45
6
50

2000
0.02
1
45
6
30

103
ND
0.7-1.3
ND
ND
ND

103
ND
0.8
ND
ND
ND

ND-0.64
ND-4.1
0.1-6.4
ND-26
ND
ND-0.005

ND
1.7
0.7
8.3
ND
ND

2012-2014
2012-2014
2012-2014
2012-2014
2012-2014
2012-2014

Radionuclides
Constituents Detected

Unit

State
MCL

PHG
(MCLG)

Imported
Water
Range

Imported
Water
Average

W ell Water
Range

W ell
Water
Average

Sample Date

G ross Alpha

pCi/L

15

(0)

ND-5

ND

ND-8.2

3

2006-2014

G ross Beta

pCi/L

50

(0)

5

5

ND

ND

2006-2014

Radium-228

pCi/L

5

0.019

ND

ND

ND-1.72

0.2

2006-2014

Uranium

pCi/L

20

0.43

1.0-2.0

2

ND

ND

2006-2014

Disinfection By-Products
Units

State
MCL
[MRDL]

PHG
(MCLG)
[MRDLG]

Distribution
System Range

Distribution
System
Average

Typical Sources in Drinking Water

Total Trihalomethanes

μg/L

80

NA

7.6-63

17

By-p roduct of drinking water chlorination

Haloacetic Acid

μg/L

60

NA

ND-41

8.8

By-p roduct of drinking water chlorination

Total Chlorine Residual

mg/L

[4]

[4]

0.2-2.45

0.9

By-p roduct of drinking water chlorination

Lead and Copper Survey
State
AL

PHG

Number of
Samples
Taken

90th
Pe rcentile

Sample
Date

Number of Sites
that exceed
action level

Lead

μg/L

15

0.2

50

ND

2013

2

Copper

μg/L

1300

0.3

50

130

2013

0

* - Average is determined by the highest annual average

3

Typical Sources in
Drinking Water
Internal corrosion of
household plumbing:
erosion of natural
deposits
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Q UALITY WATER, RELIABLE SERVICE
RCWD provides water and sewer services to meet the
diverse needs of the people who live and work in the
Temecula and Murrieta Valleys.
W HERE DOES OUR WATER COME FROM?
RCWD is fortunate to have three “local” sources of water.
In addition, RCWD has access to purchase imported water
from the Metropolitan Water District of Southern California
(MWD). Surface water runoff into Vail Lake is captured
during the winter and released to replenish our local
underground aquifers when available. Native groundwater
supplies (29%) are pumped from the large underground
basin aquifers that underlie portions of the District. The
District also purchases untreated imported water for
additional groundwater basin recharge (21%). Recycled
water (highly treated, filtered, and disinfected wastewater)
is also used on some landscaping, parks, and golf courses
within the District (5%). The District purchases additional
water (45%) f rom MWD. The two primary sources for
MWD water are from the Colorado River and Northern
California.

systems. You may request a summary of the assessment be
sent to you by contacting the District. Also in December
2002, MWD completed its source water assessment of its
Colorado River and State Water Project supplies. Colorado
River supplies are considered to be most vulnerable to
to recreation, urban/storm water runoff, increasing
urbanization in the watershed, and wastewater. State Water
Project supplies are considered to be most vulnerable to
urban/storm water runoff, wildlife, agriculture, recreation,
and wastewater. A copy of the assessment can be obtained
by contacting MWD at 1-800-225-5693.

An assessment of the drinking water sources was completed
in December 2002. The groundwater sources are considered
most vulnerable to the following activities not associated
with detected contaminants: crop irrigation, dry cleaners,
electrical manufacturing, grazing, gas stations, mining,
photo processing, septic systems, and sewer collection

Secondary Drinking Water Standards
Unit

State
MCL

PHG
(MCLG)

Imported
Water
Range

Imported
Water
Average

W ell
Water
Range

W ell
Water
Average

Sample
Date

Typical Sources in
Drinking Water

Aluminum

μg/L

200

600

ND

ND*

ND

ND

2012-2014

E rosion of natural deposits;
residue from some surface
water t reatment

Chloride

mg/L

500

NA

90-93

92*

38-240

115

2012-2014

Runoff/leaching from natural
deposits

Color

Unit

15

NA

1-2

1*

ND-10

2

2012-2014

Naturally occurring organic
materials

Foaming Agents

μg/L

500

NA

ND

ND*

ND

ND

2012-2014

Municipal and industrial
waste discharges

Iron

μg/L

300

NA

ND

ND*

ND-240

20

2012-2014

Leaching from natural
deposits

Manganese

μg/L

50

NL=500

ND

ND*

ND-520

14

2012-2014

Leaching from natural
deposits

Odor

TON

3

NA

1

1*

ND

ND

2012-2014

Naturally occurring organic
materials

Specific Conductance

μS/cm

1600

NA

913-947

930*

370-1300

820

2012-2014

Substances that form ions
when in water

Sulfate

mg/L

500

NA

187-211

199*

4.2-240

94

2012-2014

Runoff /leaching from natural
deposits; industrial wastes

Total Dissolved Solids

mg/L

1000

NA

570-579

575*

180-950

463

2012-2014

Runoff/leaching from natural
deposits

Turbidity

NTU

5

5

ND

ND*

ND-1.4

0.15

2012-2014

Soil runoff

* - Average is determined by the highest annual average

4
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Unregulated Constituents
Constituents Detected

Unit

State
MCL

PHG
(MCLG)

Imported
Water
Range

Imported
Water
Average

W ell
Water
Range

W ell
Water
Average

Sample
Date

Typical Sources in
Drinking Water

Bo ron

μg/L

NL=1000

NA

110

110

ND-1.6

0.3

2012-2014

Runoff/leaching of natural
deposits; industrial wastes

Vanadium

μg/L

NA

NL =50

ND

ND*

ND-18

0.4

2005-2013

Industrial waste discharge

Federal Unregulated Constituents (UCMR2)
Constituents Detected

Unit

State
MCL

PHG
(MCLG)

Imported
Water
Range

N-Nitrosodimethlyamine

ng/L

NL=10

3

2.0-2.9

Imported
Water
Average

W ell
Water
Range

W ell
Water
Average

Sample
Date

Typical Sources in
Drinking Water

ND-5.0

ND-3.5

ND

2010

By-product of drinking water
chlorination; industrial processes

Unregulated contaminant monitoring helps the EPA and the California Department of Public Heath to determine where certain contaminants occur and
whether the contaminant needs to be regulated.

Additional Parameters
Constituents Detected

Unit

State
MCL

PHG
(MCLG)

Alkalinity

mg/L

NA

NA

Bromate

μg/L

10

0.1

Calcium

mg/L

NA

Chlorate

μg/L

Ha rdness
Magnesium

Imported
Water
Range

Imported
Water
Average

W ell
Water
Range

W ell
Water
Average

Sample
Date

125*

60-470

156

2012-2014

NA

NA

NC

NA

2012

NA

65-70

68*

1.3-110

49

2012-2014

NL=800

NA

21-105

69*

NC

NA

2012

mg/L

NA

NA

264-276

270*

3.4-400

173

2012-2014

mg/L

NA

NA

24-25

25*

ND-26

12.3

2012-2014

pH

Unit

NA

NA

8.1

8.1*

7.4-9.1

8

2012-2014

Potassium

mg/L

NA

NA

3.9-4.3

4.1*

ND-5.6

2.6

2012-2014

Sodium

mg/L

NA

NA

86-90

88*

60-160

Total Organic Carbon

mg/L

TT

NA

2.0-2.8

2.3*

NC

123-127

100

2012-2014

NA

2012-2014

Typical Sources in
Drinking Water

Disinfection by-product of
Ozonation

Disinfection by-product of
chlorination

Various natural and manmade sources

* - Average is determined by the highest annual average

MONITORING & SAMPLING FREQUENCY
DISTRIBUTION SYSTEM

WELL W ATER

ACRONYMS

Bacteriological - Weekly
Trihalomethanes - Quarterly
Color - Monthly
Odor - Monthly
Turbidity - Monthly

Bacteriological - Monthly
to Quarterly
Inorganic Chemicals - Once
every 3 yrs.

DLR - Detection Limit for purposes
of Reporting
MCL - Maximum Contaminant Level
MCLG - Maximum Contaminant
Level Goal
NA - Not Applicable
NC - Not Collected
ND - Not Detected
mg/L - Milligrams per Liter or parts per
million (ppm). (Equivalent to 1 second in
11 1/2 days)
NL - Notification Level (also known as
Action Level throught 2004)

Color - Once every 3 yrs.
Odor - Once every 3 yrs.
Turbidity - Once every 3 yrs.
VOCs - Once every 3 yrs.
SOCs - Once every 3 yrs.
Radionuclides - Once every
3 yrs. to 9 yrs.

5

NTU - Nephelometric Turbidity Units
(suspended material)
pCi/L - Pico Curies per Liter
ppt - Parts per Trillion (1 second in
31,700 years)
TT - Treatment Technique
ug/L - Micrograms per Liter or parts per
billion (ppb) (Equivalent to 1 second in
31.7 years)
uS/cm - MicroSeimen per centimeter
GWUI - Ground water under the
influence of surface water
Sequestration - Phosphates used in water
treatment to control metal releases
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FREQUENTLY ASKED QUESTIONS
Q. What is the ﬂuoride level of RCWD’s water?
A. RCWD does not add fluoride to its water however,
fluoride occurs naturally in RCWD’s groundwater. MWD
started adding fluoride at each of its five water treatment
plants in fall 2007, adjusting the natural fluoride level in
water (ranging from 0.1- 0.2 ppm) to the optimal range
of 0.7 - 1.3 ppm, as state regulations required. RCWD’s
average fluoride level is 0.7 ppm, or milligrams per liter
(mg/L). The maximum allowable level of fluoride at the
state level is 2.0 milligrams per liter (mg/L). Moderate
levels of fluoride are helpful in preventing tooth decay. For
additional information on your needs for fluoride, please
consult your family dentist.

have shown people who receive hard water have reduced
cardiovascular problems such as stroke, hypertension, and
heart problems.
Q. What about water softeners?
A. There is more to water softeners than soft water.
Softeners typically waste more water than they process
because of the need to “flush” the softening system.
In addition, softeners can release considerable salt
by-products into wastewater treatment facilites and
groundwater supplies, resulting in increased mineral
levels. This is a particular concern in areas like ours where
wastewater is reclaimed and returned to the community for
landscape irrigation or is disposed of in onsite septic tanks.

Q. Does Temecula have hard or soft water?
A. During the past year, RCWD’s water hardness averaged
173 milligrams per liter (mg/L) (equal to 10.1 grains per
gallon, 1 grain = 17.1 mg/L). This is considered “hard”
water. Hard water may cause ice cubes to be cloudy, and
leave water spots on glasses. The two most common
components of hard water are calcium and magnesium,
both are important to good health. Some scientific studies

Q. Who regulates drinking water quality?
A. The USEPA establishes and enforces national drinking
water standards. In California, enforcement of drinking
water standards falls under the SWRCB. The Agency set
MCL’S for various compounds in water to provide safe drinking
water supplies.

Board of Directors
John E. Hoagland, President
James “Stew” Stewart, Sr. Vice President
Stephen J. Corona, Vice President
Ben R. Drake, Vice President
Lisa D. Herman, Vice President
William E. Plummer, Vice President
Roger C. Ziemer, Vice President

District Administrative Officers
Matthew G. Stone, General Manager
Jeff D. Armstrong
Interim General Manager - CFO/Treasurer
Fred Edgecomb,
Director of Operations and Maintenance

This special report meets state and federal requirements for annual customer notification
regarding water quality. This Consumer Confidence Report was produced and available to all
residences and businesses in RCWD’s service area. This report allows RCWD to provide virtually
all of its customers with information they should have about drinking-water quality, supply and
system reliability in a cost-efficient manner. If you are a landlord or manage a multi-unit dwelling,
contact us to order additional copies of this report to ensure your tenants receive this important
information.
Please contact RCWD's Operations Manager Rich Ottolini or Water Quality Supervisor
Randy Hagan at (951)296-6900.

Andrew L. Webster, Chief Engineer

¡ATENCION RESIDENTES!

Kelli E. Garcia, District Secretary

Este informe contiene información muy importante sobre su agua potable.
Tradúzcalo ó hable con alguien que lo entiende bien.

Meggan A. Valencia, WaterNews Editor
Milin J. Ream, WaterNews Editor
The Board of Directors meets regularly on the
second Thursday of every month at 8:30 a.m.
at the District Headquarters. The public is
welcome to attend.

42135 W inchester Rd.
Temecula, CA 92590
(951) 296-6900
(951) 296-6860 fax
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PublicInfo@RanchoWater.com
www.RanchoWater.com
7:30 a.m. to 5:00 p.m. MON-THUR
8:00 a.m. to 5:00 p.m. FRI

