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WESTERN MUNICIPAL WATER DISTRICT

Water Shortage Contingency Plan
The Water Shortage Contingency Plan (WSCP) is a strategic plan that
Western Municipal Water District (Western) uses to prepare for and
respond to foreseeable and unforeseeable water shortages. A water
shortage occurs when water supply available is insufficient to meet the
normally expected customer water use at a given point in time. A
shortage may occur due to a number of reasons, such as water supply
quality changes, climate change, drought, regional power outage, and
catastrophic events (e.g., earthquake).
Additionally, the State may declare a statewide drought emergency and
mandate that water suppliers reduce demands, as occurred in 2014.
The WSCP serves as the operating manual that Western will use to
prevent catastrophic service disruptions through proactive, rather than
reactive, mitigation of water shortages. The Western WSCP provides a
process for an annual water supply and demand assessment and
structured steps designed to respond to actual conditions. This level of
detailed planning and preparation provide accountability and
predictability and will help Western maintain reliable supplies and
reduce the impacts of any supply shortages and/or interruptions.
This WSCP was prepared in conjunction with Western’s 2020 Urban
Water Management Plan (UWMP) and is a standalone document that
can be modified as needed. This document is compliant with the
California Water Code (CWC) Section 10632 and incorporates guidance
from the State of California Department of Water Resources (DWR)
UWMP Guidebook 2020 (California Department of Water Resources,
2021). This WSCP is required to be updated based on new
requirements every five years and will be adopted as a current update
for submission to the California Department of Water Resources by July
1, 2021.
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IN THIS SECTION
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Overview of the
WSCP

•

Western
Wholesale WSCP

•

Western Retail
WSCP

1.1 Overview of the WSCP
Western serves water to both wholesale and retail customers and this WSCP addresses Western’s response to
shortages in both their wholesale and retail systems, in separate sections. Some elements of the WSCP do not
apply to the wholesale system and are noted below.
The WSCP describes the following:

Water Supply Reliability Analysis

Legal Authority

Summarizes Western’s water supply analysis and
reliability and identifies any key issues that may
trigger a shortage condition.

Lists the legal documents that grant Western the
authority to declare a water shortage and
implement and enforce response actions.

Annual Water Supply and Demand
Assessment Procedures

Financial Consequences of WSCP
Implementation

Describes the key data inputs, evaluation criteria,
and methodology for assessing the system’s
reliability for the coming year and the steps to
formally declare any water shortage levels and
response actions.

Describes the anticipated financial impact of
implementing water shortage stages and identifies
mitigation strategies to offset financial burdens.

Monitoring and Reporting
Summarizes the monitoring and reporting
techniques to evaluate the effectiveness of
shortage response actions and overall WSCP
implementation. Results are used to determine if
additional shortage response actions should be
activated or if efforts are successful and response
actions should be reduced.

Shortage Stages
Establishes water shortage levels to clearly identify
and prepare for shortages.

Shortage Response Actions
Describes the response actions that may be
implemented or considered for each stage to
reduce gaps between supply and demand.

WSCP Refinement Procedures
Describes the factors that may trigger updates to
the WSCP and outlines how to complete an update.

Communication Protocols
Describes communication protocols under each
stage to ensure customers, the public, and
government agencies are informed of shortage
conditions and requirements.

Special Water Features Distinctions
Identifies exemptions for decorative features aside
from pools and spas.

Compliance and Enforcement

Plan Adoption, Submittal, and
Availability

Defines compliance and enforcement actions
available to administer demand reductions.

Western Municipal Water District

Describes the process for the WSCP adoption,
submittal, and availability after each revision.

2

Draft Water Shortage Contingency Plan

1.2 Western Wholesale Water Shortage Contingency Plan
This section of the WSCP describes how Western will respond to a wholesale water shortage.
As a member agency of Metropolitan Water District (Metropolitan), Western provides wholesale imported
water to various retail agencies in the region. Western has also secured local groundwater supplies to
supplement imported supplies, which provides additional reliability and flexibility in the event of a water
shortage.
Not all retail agencies within Western’s service area purchase wholesale water from Western; as such, the
Wholesale WSCP only applies to Western’s wholesale customers, which currently include:
• Box Springs Mutual Water Company
• Elsinore Valley Municipal Water District
• City of Corona
• Temescal Valley Water District
• City of Norco
• Rancho California Water District
• Eagle Valley Mutual Water Company
• Western Retail
Additional information on Western’s wholesale customers can be found in Western’s 2020 UWMP.

1.2.1 Background
Metropolitan Reliability Planning and Water Supply Allocation Plan
The majority of Western’s wholesale supplies are imported via Metropolitan and are subject to availability of
Metropolitan supplies. Metropolitan, in coordination with its member agencies, has conducted extensive
reliability planning, including the 1996 Integrated Water Resources Plan (IRP) and its three updates in 2004,
2010, and 2015; the 2020 IRP currently in development; the Water Surplus and Drought Management (WSDM)
Plan; and the Water Supply Allocation Plan (WSAP).
• The IRP is Metropolitan's evolving long-term plan to secure adequate water supplies for Southern California.
• The WSDM Plan provides policy guidance for managing regional water supplies during surplus and shortage
conditions. Similar in concept to the WSCP, the WSDM Plan provides an overall vision for operational supply
management and characterizes a flexible sequence of actions to minimize the probability of severe shortages
and reduce the likelihood of extreme shortages.
• The WSAP is Metropolitan’s policy and formula for equitably allocating available water supplies to member
agencies during extreme water shortages when Metropolitan determines it is unable to meet all its demands.
Metropolitan’s WSAP identifies 10 levels of shortage designed to reduce demands by up to 50%. The WSAP
does not prescribe demand reduction or limit the available supply but incentivizes reductions through higher
fees for use over the allocation amount.
Additional reliability planning efforts by Metropolitan include its Emergency Storage Objective and its Seismic
Risk Assessment and Mitigation Plan. More information on all planning efforts listed above can be found in
Metropolitan’s’ 2020 UWMP and WSCP.
Metropolitan’s WSCP acknowledges that WSAP allocation is a costly shortage response action that places acute
burdens upon member agencies and the public. Other shortage response actions are generally preferred to the
extent practicable. Metropolitan’s overall strategy considers WSAP allocations to be a fallback option to address
any remaining shortages when supply augmentation actions and other demand management measures are
insufficient to meet demand reduction objectives. Metropolitan’s WSAP in included as Attachment 1.
Western has aligned its water shortage policies with Metropolitan’s with respect to imported water supplies.

Western Municipal Water District
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Western Drought Allocation Plan
Western has adopted a Drought Allocation Plan (DAP) that passes through Metropolitan’s WSAP actions for
imported water shortages to Western wholesale customers. The DAP was prepared by Western in conjunction
with its retail agencies and mirrors the 10 stages of Metropolitan’s WSAP. The DAP establishes a means to
allocate limited imported water supplies among Western’s imported water agencies if Metropolitan implements
various stages of its WSAP. Initially developed in 2008, the DAP was updated in 2015 to reflect changes from
Metropolitan and the potential impacts of future droughts. The allocation methodology in the DAP was updated
for consistency with Metropolitan’s WSAP and agreed upon by Western’s wholesale customers. A copy of
Western’s DAP is included as Attachment 1.
The DAP establishes water allocations based on several variables including base period demand, conservation,
growth, regional shortage, availability of local supplies, retail water agency dependence on imported supplies,
and conservation demand hardening. The allocation method was designed to be equitable on the wholesale
level, while helping to minimize hardships experienced by retail agencies and the customers they serve
throughout the region.
As with Metropolitan’s WSAP, the DAP does not prescribe how Western’s wholesale customers reduce demands
during shortage, rather the DAP incentivizes conservation through fees for excessive use. Metropolitan charges
penalties for use above an allocation established by implementing one of the 10 stages of their WSAP. At the
end of the 12-month allocation year, any allocation surcharges or penalties incurred through excessive use of
Metropolitan supplies will be passed along to Western’s wholesale customers, prorated to reflect each agency’s
contribution towards penalty and fee accrual.
Metropolitan’s WSAP was incorporated into its WSCP but was not modified as part of Metropolitan’s WSCP
development. Similarly, Western’s DAP is incorporated into this Wholesale WSCP, but has not been changed
since it was last updated and adopted in 2015. A copy of Metropolitan’s WSAP is included as Attachment 2.

1.2.2 Wholesale Water Supply Reliability Analysis
Understanding water supply reliability, factors that could contribute to water supply constraints, availability of
alternative supplies, and what effect these have on meeting customer demands provides Western with a solid
basis on which to develop appropriate and feasible response actions in the event of a water shortage. In the
2020 UWMP, Western conducted a Water Reliability Assessment to compare the total water supply sources
available to long-term projected water use over the next 25 years, in five-year increments, for a normal water
year, a single dry water year, and a drought lasting five consecutive water years. Western also conducted a
Drought Risk Assessment to evaluate a drought period that lasts five consecutive water years starting from the
year following when the assessment is conducted.
The primary constraint on the available of water supplies has been in extreme drought conditions. As described
in Metropolitan’s 2020 UWMP, Metropolitan has made substantial investments to increase imported water
supply reliability during periods of extended drought. As a result, Metropolitan’s 2020 UWMP projects the ability
to meet all imported water demands under normal, single dry year, and multiple dry year conditions, with
excess supplies.
Through implementation of the Arlington GSP, Western expects their local wholesales supply from the
Riverside-Arlington groundwater basin water to be stable and does not anticipate any reduction to supplies in
dry years.
An analysis of both assessments determined that Western is reliable and anticipates that sufficient local and
imported supplies will be available to meet demands, even in dry years, based on Metropolitan’s 2020 UWMP.

Western Municipal Water District
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1.2.3 Wholesale Annual Water Supply and Demand Assessment
As an urban water supplier, Western must prepare and submit an Annual Water Supply and Demand
Assessment for their wholesale system (Wholesale Annual Assessment). The Wholesale Annual Assessment is
an evaluation of the near-term outlook for supplies and demands to determine whether the potential for a
supply shortage exists and whether there is a need to trigger a WSCP shortage stage and response actions in the
current calendar year to maintain supply reliability. This process will take place at the same time each year
based on known circumstances and information available to Western at the time of analysis and can be updated
or revised at any time if circumstances change. Starting in 2022, the Wholesale Annual Assessment will be due
by July 1 of every year, as indicated by CWC Section 10632.1.
As a member agency of Metropolitan, Western’s protocols for evaluating water supply and demands and
implementing shortage restrictions are integrated with Metropolitan’s.
Western will establish and convene a WSCP Team to conduct the Wholesale Annual Assessment each year. The
WSCP Team may include the following Western staff:
• Director of Water Resources
• Director of Strategic Communications
• Deputy Director of Water Resources
• Water Resources Specialist
• Director of Finance
• Operations Manager
Western’s Wholesale Annual Assessment procedure, including key data inputs, evaluation criteria and
responsible staff is summarized in Table 1.

Western Municipal Water District
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Table 1. Wholesale Annual Assessment Timeline
TIMING

MARCH

MARCH

MARCH

APRIL

ASSESSMENT ACTIVITIES

Estimate unconstrained
demands for coming year

PROCEDURE, KEY DATA INPUTS, EVALUATION CRITERIA
AND OTHER CONSIDERATIONS

Each year in July, Metropolitan requests “Member
Agency Demand Estimate Surveys” from each of their
member agencies as part of their annual budgeting
process. Western wholesale customers submit a 5-year
demand estimate, subtotaled by imported water source
(potable or non-potable) and by delivery point (for the
following 12-months only). Western will use the
estimates provided the previous July.
For other Western wholesale supplies, Western
coordinates with wholesale customers each year at
budget time (March) to establish demands for the
following year.

WESTERN STAFF
RESPONSIBLE

Water Resources
Specialist
Director of Water
Resources

Western anticipates that sufficient imported supplies
will be available to meet demands, even in dry years,
based on Metropolitan’s 2020 UWMP. If Metropolitan
Estimate available supplies has declared a WSAP stage (typically done in spring of a
Director of Water
for the year, considering the given year if needed), water use above the WSAP
Resources
allocation will be charged a penalty rate.
following year will be dry
The Arlington Basin Groundwater Sustainability Plan
(GSP) framework will be used to estimate available
supplies from the Arlington Desalter.

Consider potential
infrastructure constraints
that may impact supply
delivery

Identify any known Metropolitan or Western
infrastructure issues that may pertain to near-term
water supply reliability, including repairs, construction,
and environmental mitigation measures that may
temporarily constrain capabilities, as well as any new
projects that may add to system capacity. Identify any
facilities out of service due to water quality problems,
equipment failure, etc. that may impact normal water
deliveries.

Convene WSCP Team to
conduct Wholesale Annual
Assessment

Compare supplies and demands and discuss any
infrastructure constraints that may impact supply
delivery. If the potential for a shortage exists or if
Metropolitan has enacted a WSAP stage, determine
WSCP Team
which Western shortage response stage and actions are
recommended to reduce/eliminate the shortage or to
pass through the Metropolitan WSAP.

Western Municipal Water District
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PROCEDURE, KEY DATA INPUTS, EVALUATION CRITERIA
AND OTHER CONSIDERATIONS

WESTERN STAFF
RESPONSIBLE

TIMING

ASSESSMENT ACTIVITIES

MAY

If a shortage stage and response actions are
recommended by the WSCP Team, or if Metropolitan
has enacted a WSAP stage, provide an update to the
Engineering, Operations and EOWR Committee with the findings of the Wholesale
Director of Water
Annual Assessment and planned actions.
Water Resources (EOWR)
Resources
Committee Update
Western’s DAP gives the General Manager the authority
to implement the DAP in response to Metropolitan
implementing their WSAP without further Board action

JUNE

Western Board of Directors
Update

If a shortage stage and response actions are
recommended by the WSCP Team, or if Metropolitan
has enacted a WSAP stage, provide an update to the
Board of Directors with the findings of the Wholesale
Director of Water
Annual Assessment and planned actions.
Resources
Western’s DAP gives the General Manager the authority
to implement the DAP in response to Metropolitan
implementing their WSAP without further Board action.

ONGOING

Implement WSCP actions, if Relevant members of Western staff will implement
needed
shortage response actions if needed

PRIOR TO Submit Wholesale Annual
JULY 1
Assessment

Western Municipal Water District

Send Final Wholesale Annual Assessment to DWR
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1.2.4 Wholesale Water Shortage Levels and Response Actions
With the exception of a catastrophic failure of the Mills Gravity Line or other infrastructure failure of similar
magnitude, Western does not foresee implementing water shortage levels except under Metropolitan’s
direction and according to Metropolitan’s WSAP. If a potential water supply shortage is identified in the
Wholesale Annual Assessment, this section provides information on the wholesale water shortage levels and
response actions that Western may implement. It is important to note that Western’s system is complex and
the ultimate actions taken by Western will depend on the unique issues of each particular condition and the
opportunities available during a particular shortage condition.
Western has aligned their Wholesale WSCP shortage levels with the six standard water shortage levels outlined
in the Water Code. Shortage levels indicate the gap in supply compared to normal year availability. The six
standard water shortage levels correspond to progressively increasing estimated shortage conditions (up to 10-,
20-, 30-, 40-, 50-percent, and greater than 50-percent shortage compared to the normal reliability condition)
and align with the response actions that Western would implement to meet the severity of the impending
shortages.
Western will evaluate the water shortage conditions on a case-by-case basis and determine which response
actions are appropriate to maintain water supply reliability or mitigate potential impacts. In collaboration with
their wholesale customers, Western’s response to potential shortages may include increased public outreach
throughout the region, exploration of additional supply sources, changes to typical operations, and promoting
voluntary actions to reduce demands. If Metropolitan implements their WSAP, Western will implement their
DAP to align with Metropolitan. Western’s six water Shortage Levels and corresponding response actions that
could be implemented by Western are summarized in Table 2. The following subsections describe Western’s
potential response actions in more detail.
Western may also implement additional actions not listed in Table 2. Western may implement a combination of
the actions specified below, as appropriate, but not necessarily all six actions for each level. Selected actions
will depend on the nature of water shortage conditions at a given time.
Table 2. Wholesale Water Shortage Levels and Potential Response Actions
WHOLESALE WATER
SHORTAGE LEVELS1

ONGOING
WATER USE
EFFICIENCY

PUBLIC
OUTREACH

SUPPLY
AUGMENTATION

OPERATIONAL
CHANGES

VOLUNTARY
DEMAND
REDUCTIONS

IMPLEMENT
DROUGHT
ALLOCATION PLAN2

Normal Conditions

✓

✓

Level 1 (Up to 10%)

✓

✓

✓

✓

✓

✓

Level 2 (Up to 20%)

✓

✓

✓

✓

✓

✓

Level 3 (Up to 30%)

✓

✓

✓

✓

✓

✓

Level 4 (Up to 40%)

✓

✓

✓

✓

✓

✓

Level 5 (Up to 50%)

✓

✓

✓

✓

✓

✓

Level 6 (Above 50%)

✓

✓

✓

✓

✓

✓

1Percentages
2Western

represent supply shortage compared to normal conditions.
DAP is only triggered in response to Metropolitan WSAP allocations

Western Municipal Water District
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Ongoing Water Use Efficiency

Voluntary Demand Reductions

Western has been a leader in water use efficiency
for many years and actively collaborates with local
and regional agencies and the communities it serves
to implement innovative programs and drive
change. As described in Western’s 2020 UWMP,
Western implements a variety of wholesale demand
management measures (DMMs) on a routine basis
intended to promote water use efficiency and
partner with its wholesale customers to support
sustainable management of regional water supplies.

If Metropolitan implements a WSAP allocation,
Western will implement their DAP to align. The
WSAP and DAP does not require Western’s
wholesale customers reduce demands during
shortage, rather they incentivize demand reduction
through fees for excessive use. Metropolitan
charges penalties for use above an allocation
established by implementing one of the 10 stages of
their WSAP and Western passes any penalties
charged through to the respective wholesale
customers that contributed to accruing the
penalties. Demand reductions are voluntary and
supplies beyond the allocation can still be
purchased at higher penalty rates.

Communication Plan
During a water shortage condition, including short
term supply constraints caused by infrastructure
impacts, Western collaborates with its wholesale
customers to provide enhanced and coordinated
public outreach to communicate current conditions,
potential impacts to water service and actions that
are being taken by Western and its wholesale
customers, and actions the public is being asked to
take to help reduce water use during the shortage.

Additional Mandatory Restrictions
Western does not impose mandatory restrictions on
their wholesale customers.

Shortage Response Action Effectiveness
Western is committed to working with its wholesale
customers to mitigate the impacts of potential
supply shortages. Western expects to address any
supply shortages through a combination of public
outreach, supply augmentation, operational
changes, voluntary demand reductions, and
implementation of the DAP. The range of potential
supply shortage reductions that could be achieved
from each response action is summarized in Table
3.

Supply Augmentation
In the event of a shortage in normally available
supplies, Western may be able to augment supplies
through other local groundwater sources and
storage programs, if available at the time of the
shortage. Such augmentation actions would be
short-term and do not overlap with the normal
supplies.

Operational Changes
During shortage conditions, operations may be
affected by supply augmentation or demand
reduction responses. Western will consider their
operational procedures at the time of a shortage to
identify changes that can be implemented to
address water shortage on a short-term basis,
including:
Western and their neighboring agencies have
mutual aid agreements and assist each other, if
possible, in emergency situations.

Western Municipal Water District
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Table 3. Potential Supply Shortage Reduction for Response Actions
RESPONSE
ACTION

POTENTIAL SUPPLY
SHORTAGE REDUCTION

Ongoing Water Use
Efficiency

N/A

Western supports the water use efficiency programs of their
wholesale customers but does not directly track resulting water
savings from wholesale customers.

Public Outreach

Supports effectiveness
of other actions

Anticipated shortages will involve an appropriately sized outreach
campaign to address the targeted demand reduction, which depends
on the combined effectiveness of other shortage response actions.

0-100%

Supply augmentation actions consisting of stored water and asneeded flexible supplies are expected to address between 0 to 100
percent of anticipated shortages for any shortage level, depending on
availability of those supplies; in lesser WSCP shortage levels, it is
more likely that shortages can be completely addressed through
supply augmentation.

Voluntary Demand
Reductions

0-100 %

Efficacy of demand reduction efforts is difficult to estimate or predict
and water savings are a function of the extent to which public
information campaigns reach water users and the degree of
consumer response to those messages, as well as the response of
Western wholesale customers and their ability to utilize other
supplies.

Implement Drought
Allocation Plan

0-50%

Metropolitan’s WSAP is designed to reduce demands by up to
approximately 50 percent of the WSAP’s calculated base demand.

Supply Augmentation

Western Municipal Water District
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1.2.5 Communication Protocols
Western routinely communicates with local water agencies through quarterly general manager
meetings. General managers of all the local water agencies meet and discuss regional and agency
specific issues, which may include impacts or changes to wholesale supplies and demands.
In the event of water supply shortage, Western will use this forum for ongoing communication about
supply shortages and response actions. The region’s general managers can also utilize these meetings to
help coordinate consistent regional messaging in times of drought.

1.2.6 Legal Authorities
Western obtains legal authority to implement their DAP though Ordinance 385, which was approved
and adopted on May 20, 2015 by Western’s Board after a public hearing. A copy of Ordinance 385 is
included as Attachment 3.
Western shall coordinate with any city or county within which it provides water supply services for the
possible proclamation of a local emergency, as defined in Section 8558 of the Government Code.

1.2.7 Financial Consequences of WSCP
As mentioned above, in times of extreme shortage, Metropolitan may elect to implement their WSAP
and Western will implement their DAP in response. The WSAP reduces allocations to Metropolitan’s
member agencies, including Western. If Western’s wholesale agencies consume more water than their
allocation, Metropolitan charges Western penalties based on the percentage of use over the allocation
amount. Western will pass along any penalties or surcharges incurred to Western’s wholesale
customers, prorated to reflect each agency’s contribution towards penalty and fee accrual.
In the event of a wholesale water shortage, Western anticipates that revenues will decrease as
wholesale customers shift to using other supplies, whether in response to short term outages or the
WSAP/DAP penalty pricing, if implemented.

Western Municipal Water District
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1.3 Western Retail Water Shortage Contingency Plan
Western Retail refers to customers that directly purchase and use water from Western, such as singlefamily residences or commercial businesses. Western provides water to nearly 25,000 connections
within the retail service area, including the Riverside Retail Service Area, Murrieta Retail Service Area,
and Rainbow Retail Service Area. These three service areas are collectively referred to as Western Retail
and cover a total of 104 square miles and serve water to an estimated population of nearly 100,000.
The Riverside Service Area includes a portion of the City of Riverside and unincorporated areas of
Riverside County, including the communities of El Sobrante, Eagle Valley, Temescal Creek, Woodcrest,
Lake Matthews and March Air Reserve Base. In 2005, Western took ownership of the Murrieta County
Water District as a separate retail service area, now called the Murrieta Service Area. The entire area lies
within the city of Murrieta. Western also serves a very small area, called the Rainbow service area, in an
area just south of the city of Temecula in the unincorporated portion of Riverside County.
Western Retail currently obtains approximately 60% of its supply from Metropolitan and 40% of its
supply from local groundwater sources. Note that Western treats its retail system as a wholesale
customer as it relates to imported water supplies and demands.

1.3.1 Retail Water Supply Reliability Analysis
Understanding water supply reliability, factors that could contribute to water supply constraints,
availability of alternative supply sources, and the effect these have on Western’s ability to meet
customer demands provide Western with a solid understanding used to develop appropriate and
feasible response actions in the event of a water shortage. In the 2020 UWMP, Western conducted a
Water Reliability Assessment to compare the total water supply sources available to long-term projected
water use over the next 25 years, in five-year increments, for a normal water year, a single dry water
year, and a drought lasting five consecutive water years. Western also conducted a Drought Risk
Assessment to evaluate a drought period that lasts five consecutive water years starting in 2021. An
analysis of both assessments determined that Western is reliable and anticipates meeting retail
demands through local and imported water sources.
As described in Section 1.2.2, Western Wholesale expects to have sufficient supplies available to meet
the demands of Western Retail and its other wholesale customers, even in dry years, based on
Metropolitan’s 2020 UWMP.
Western Retail also obtains groundwater supplies from several local groundwater basins. Each of the
groundwater sources are adjudicated and closely managed by Watermasters and/or Groundwater
Sustainability Agencies. Western plays a key role in the management of the groundwater basins it relies
on to meet retail demands and participates in ongoing water conservation measures and regional
recharge projects to enhance and protect the reliability of local groundwater.
Western Retail’s recycled water supply is not expected to be affected by climatic factors because source
wastewater flows coming from indoor use are generally not impacted by temperature and precipitation
Western Retail is reliable and anticipates that sufficient local and imported supplies will be available to
meet demands, even in dry years.

Western Municipal Water District
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1.3.2 Retail Annual Water Supply and Demand Assessment
As an urban water supplier, Western must prepare and submit an Annual Water Supply and Demand
Assessment for their retail system (Retail Annual Assessment). The Retail Annual Assessment is an
evaluation of the near-term outlook for supplies and demands to determine whether the potential for a
supply shortage exists and whether there is a need to trigger a WSCP shortage level and response
actions in the current calendar year to maintain supply reliability. Starting in 2022, the Retail Annual
Assessment will be due by July 1 of every year, as indicated by CWC Section 10632.1. Western’s Retail
Annual Assessment procedure, including key data inputs, evaluation criteria and responsible staff is
summarized in Table 4.
Western will establish and convene a WSCP Team to conduct the Retail Annual Assessment each year.
The WSCP Team may include the following Western staff:
• Director of Water Resources
• Deputy Director of Water Resources
• Director of Finance
• Director of Strategic Communications
• Water Resources Specialist
• Operations Manager

Table 4. Retail Annual Assessment Procedure
TIMING

March

March

ASSESSMENT
ACTIVITIES

PROCEDURE, KEY DATA INPUTS, EVALUATION CRITERIA AND OTHER
CONSIDERATIONS

WESTERN
STAFF
RESPONSIBLE

Estimate
unconstrained
demands for
coming year

Western has several potential approaches to estimate demand for
the coming year, including a demand climate model that uses a
time series regression analysis, estimates developed by the
Finance Department based on historical use, and a California Data
Collaborative (CaDC) tool. Western tracks demand estimates from
multiple approaches compared to actual demand to refine their
estimates over time.

Water
Resources
Specialist
Finance
Manager

Western anticipates that sufficient imported supplies will be
available to meet demands, even in dry years, based on
Metropolitan’s 2020 UWMP. If Metropolitan declares a WSAP
stage (typically done in spring of a given year if needed), normal
quantities of water will still be available, but will be charged at
Estimate available penalty rate above the allocation.
Director of
supplies for the
year, considering Western’s local supplies are from groundwater basins that are
Water
the following year sustainably managed to provide long term supply reliability and
Resources
will be dry
are not anticipated to be impacted in dry years. In the unlikely
event that local supplies are reduced, Western will coordinate with
the groundwater management groups in the respective basins to
identify any supply reductions. Western plays an active role in
these groups to help ensure long term water supply reliability for
Western Retail customers.

Western Municipal Water District
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TIMING

March

April

ASSESSMENT
ACTIVITIES

PROCEDURE, KEY DATA INPUTS, EVALUATION CRITERIA AND OTHER
CONSIDERATIONS

WESTERN
STAFF
RESPONSIBLE

Identify any known Metropolitan or Western infrastructure issues
Consider potential that may pertain to near-term water supply reliability, including
infrastructure
repairs, construction, and environmental mitigation measures that
Operations
constraints that
may temporarily constrain capabilities, as well as any new projects
Manager
may impact supply that may add to system capacity. Identify any facilities out of
delivery
service due to water quality problems, equipment failure, etc. that
may impact normal water deliveries.

Convene WSCP
Team to conduct
Retail Annual
Assessment

Compare supplies and demands and discuss any infrastructure
constraints that may impact supply delivery. If the potential for a
shortage exists or if Metropolitan has enacted a WSAP stage,
determine which Western shortage response level and actions are
recommended to reduce/eliminate the shortage or to reduce
demands on Metropolitan.
WSCP Team
Additionally, if the State declares a drought state of emergency
and requires demand reductions, the WSCP Team will determine
which water shortage level and response actions are needed to
comply with the State mandate.

Engineering,
Operations and
Water Resources
(EOWR)
Committee

If the potential for a shortage exists, if Metropolitan has enacted a
WSAP stage or the State has mandated demand reductions, the
Director of
results of the Retail Annual Assessment will be presented to EOWR Water
Resources
Committee, including the recommended shortage level and
response actions.

Western Board of
Directors

If the potential for a shortage exists, if Metropolitan has enacted a
WSAP stage or the State has mandated demand reductions, the
results of the Retail Annual Assessment will be presented to the
Western Board of Directors, including the recommended shortage
level and response actions. The Board of Directors may order the
implementation of a shortage level and will adopt a resolution
declaring the applicable water shortage level.

On-Going

Implement WSCP
actions, if needed

Relevant members of Western staff will implement shortage
WSCP Team
response actions associated with the declared water shortage level

Prior to
July 1

Submit Retail
Send Final Retail Annual Assessment to DWR
Annual Assessment

May

June

Western Municipal Water District
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1.3.3 Retail Water Shortage Levels
With the exception of a catastrophic failure of the Mills Gravity Line or other infrastructure failure of similar
magnitude, Western does not foresee imposing a retail water shortage level except under the State’s direction,
as occurred in 2014. If a potential water supply shortage is identified in the Retail Annual Assessment, this
section provides information on the retail water shortage levels and response actions that Western may
implement.
Western Retail uses five (5) shortage stages to identify and respond to water shortage emergencies. At a
minimum, Western encourages baseline conservation efforts year-round, regardless of a shortage emergency.
The Water Code outlines six standard water shortage levels that correspond to a gap in supply compared to
normal year availability. The six standard water shortage levels correspond to progressively increasing
estimated shortage conditions (up to 10-, 20-, 30-, 40-, 50-percent, and greater than 50-percent shortage
compared to the normal reliability condition) and align with the response actions that a water supplier would
implement to meet the severity of the impending shortages.
The Water Code allows suppliers with an existing water shortage contingency plan that uses different water
shortage levels to comply with the six standard levels by developing and including a cross-reference relating its
existing shortage categories to the six standard water shortage levels. Western Retail is maintaining the current
five shortage stages for this WSCP, as shown in Table A-5. A cross reference to the six standard stages is shown
in Figure 1.
Table A-5. Western Retail Water Shortage Contingency Plan Levels
SHORTAGE LEVEL

PERCENT SHORTAGE RANGE

WATER SHORTAGE CONDITION

1

At all times

Water Supply Watch

2

Up to 4%

Water Supply Alert

3

Up to 15%

Targeting Waste Reduction

4

Up to 50%

Targeting Outdoor Reductions

5

Greater than 50%

Mandatory Targeted Indoor/Outdoor Reductions – Catastrophic
Failure or “Immediate Emergency”

Western Municipal Water District
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Figure 1. Western's Shortage Stages and their Relationship to DWR's Six Standard Shortage Stages

Western’s Existing Stages

Water Code Standard Stages
Stage
Shortage Level

Stage

Shortage Level

1

None

1

Up to 10%

2

Up to 4%

2

Up to 20%

3

Up to 15%

3

Up to 30%

4

Up to 50%

4

Up to 40%

5

Greater than 50%

5

Up to 50%

6

Greater than 50%

Western Municipal Water District
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1.3.4 Shortage Response Actions
Western expects to mitigate supply shortages through a variety of response actions including various supply
sources, demand reduction actions, conservation, operational changes, outreach, and if necessary, mandatory
prohibitions.

Supply Augmentation
Western currently maintains interconnections with the cities of Riverside and Corona, Eastern Municipal Water
District and Elsinore Valley Municipal Water District. During water shortage emergencies, Western may be able
to obtain supplemental water supply though these connections, if available.
Western Retail may also purchase additional imported or local groundwater supply from Western Wholesale.
Supply augmentation actions are summarized in Table 6.
Table 6. Supply Augmentation
SHORTAGE
LEVEL

SUPPLY AUGMENTATION
METHOD

HOW MUCH IS THIS GOING TO
REDUCE THE SHORTAGE GAP?

ADDITIONAL EXPLANATION
OR REFERENCE

All

Purchased or Imported
Water

Up to 100%

Depends on supply availability from
neighboring agencies or Western
Wholesale

Demand Reduction
Western has identified a variety of demand reduction actions to offset supply shortages. These actions include,
but are not limited to conservation and rebate programs, leak detection and repair, limitations on irrigation and
other voluntary actions to reduce customer demand. Demand reduction actions are summarized in Table 7.
The Water Code Section 10623 (b) now requires that suppliers analyze and define water features that are
artificially supplied with water, including ponds, lakes, waterfalls, and fountains, separately from swimming
pools and spas, as defined in subdivision (a) of Section 115921 of the Health and Safety Code. Non-pool or nonspa water features may use or be able to use recycled water, whereas pools and spas must use potable water
for health and safety considerations so limitations to pools and spas may require different considerations
compared to non-pool or non-spa water features. Western’s Ordinance 384 includes a demand reduction
response action that applies to both water features and swimming pools, requiring them to be equipped with
recirculating pumps. While this response action is appropriate for both water features and pools and spas,
Western will consider these features separately when the WSCP Ordinance is updated.

Western Municipal Water District
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Table 7. Demand Reduction Actions
SHORTAGE
LEVEL

DEMAND
REDUCTION ACTIONS

All

Landscape - Other landscape restriction
or prohibition

All

Other - Require automatic shut of hoses

All

Landscape - Limit landscape irrigation to
specific times

All

HOW MUCH IS THIS GOING TO
ADDITIONAL EXPLANATION
REDUCE THE SHORTAGE GAP? (AFY) OR REFERENCE

PENALTY, CHARGE, OR
OTHER ENFORCEMENT

Adjust automatic irrigation timers for
weather patterns and landscape
Yes
requirements; Texas Living Waters (Texas
Living Waters Project, 2018)

480

Yes
Texas Living Waters (Texas Living Waters
Project, 2018)

Yes

Other water feature or swimming pool
restriction

Features and pools shall be equipped
with re-circulating pumps.

Yes

All

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

EPA Cases in Water Conservation: How
Efficiency Programs Help Water Utilities
Save Water and Avoid Costs (United
States Environmental Protection Agency,
Office of Water, 2002)

Yes

All

Landscape - Restrict or prohibit runoff
from landscape irrigation

3 and Up

Implement or Modify Drought Rate
Structure or Surcharge

Eliminate Adjustments to outdoor water
budgets; Eliminate Tier in rates

Yes

4 and Up

Other

No new potable service connections,
temporary meters, or permanent meters

No

4 and Up

Landscape - Other landscape restriction
or prohibition

No new landscapes unless irrigated with
recycled water.

No

5 and Up

Landscape - Prohibit all landscape
irrigation

Western Municipal Water District
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Operational Changes
During shortage conditions, operations may be affected by supply augmentation or demand reduction
responses. Western will consider their operational procedures at the time of a shortage to identify changes that
can be implemented to address water shortage on a short-term basis.

Additional Mandatory Restrictions
Western has identified additional mandatory restrictions to implement in a water shortage emergency. Such
restrictions will first be evaluated on the type of shortage condition and needs to close the gap between supply
and demand needs.
Potential restrictions include, but are not limited to:
•
•
•
•
•

Restricting watering to the hours of 8:00 pm to 8:00 am.
No potable water for washing hard surfaces except to alleviate immediate fire or sanitation hazards, and
then only by the use of certain water saving equipment.
No runoff from irrigation or leaks.
No installation of new landscapes unless irrigated with recycled water.
No potable water for construction and dust control, except as necessary for public health, safety, and
welfare.

Shortage Response Action Effectiveness
Western has estimated the effectiveness of shortage response actions when data pertaining to such actions is
available. Estimates of the effectiveness for actions are included in Table 6 and Table 7. It is expected that
response actions effectiveness is also a result of successful communication and outreach efforts, described
below.

Western Municipal Water District
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1.3.5 Communication Protocols
Western prioritizes effective communication, especially in times of a water shortage emergency. Western
provides details on droughts, shortage stages and restrictions on their website at
https://www.wmwd.com/391/Drought-Restrictions.
Western also has a Community Affairs Office that oversees public affairs, legislative programs, and initiatives.
The Community Affairs Office also develops programs and information about Western efficiency programs,
water reliability initiatives, and other educational programs. Western staff also engage with their customers
through presentations to community service organizations and other groups.
The Community Affairs team created a strategic outreach plan that provides the framework for customer
outreach as needed for Stage implementation for the Water Supply Shortage Contingency Plan.
It will be imperative to swiftly communicate with Western retail customers as to what will be required and how
to achieve the required water efficiency results. The following methods may be used to communicate
information about stages to retail customers:
• Bill message – bill messages would be placed directly on customer bills and note key information about the
specific Stage.
• Bill insert – inserts go out in Western’s monthly water bills. Bill inserts would contain key information about
the specific Stage.
• Direct mail postcard – postcards would feature specific information about the specific Stage and be mailed
directly to customers.
• Auto-call greeting/message – telephonic, recorded message highlighting key information about the specific
Stage would be sent to customers.
• Website content – website content containing key information about the specific Stage would be posted on
Western’s website.
• Social media posts – social media posts containing key information about the specific Stage would go on the
District’s Facebook and Twitter accounts; each Stage would utilize roughly 10 posts.
• Fact sheet – a fact sheet for each Stage with key information would be used within District offices, at
community events, etc.
• News release and/or advisory – news release with key information and messages on each specific Stage
would be provided to the media.

Western Municipal Water District
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1.3.6 Compliance and Enforcement
Western always discourages excessive water consumption. Western may issue various penalties, charges, and
other enforcement actions in response to violation of prohibitions in effect at a given time and/or stage.
Western’s tiered-rate structure promotes conservation and discourages excessive use during all stages and is
modified as more severe stages are enacted to act as a penalty for exceeding the water restrictions set by a
stage. Enforcement measures in the WSCP are organized as:
• Violations and remedies
• Over-budget water use penalties
• Notices
• Recovery of costs
• Administrative compliance orders and fines
and/or penalties

Violations and Remedies
Violations of the WSCP may result in a variety of responses, including declaration of criminal violation, issuance
of a cease-and-desist order, civil actions, or a combination of the three. Violations are considered on-going, as
described below.
Criminal Violation

Cease-and-Desist Order

It is unlawful for any person to willfully violate the
provisions of the WSCP. Any violation of the WSCP is
a misdemeanor, unless made an infraction by the
prosecutor, subject to imprisonment in the county jail
for not more than 30 days or by fine not to exceed
$1,000, or by both as provided in California Water
Code section 377.

Western’s General Manager may issue a cease-anddesist order directing the Property Owner, or
occupant, or other Person in charge of day-to-day
operations of any property, and/or any other Person
responsible for a violation of the WSCP to
immediately discontinue any prohibited use of water
pursuant to Ordinance 384 and immediately cease
any activity not in compliance with the terms,
conditions, and requirements of this Ordinance 384.

Civil Action
In addition to any other remedies provided in the
WSCP, any violation of the WSCP may be enforced by
civil action brought by Western and the imposition of
administrative fines and/or penalties. In any such
action, Western may seek, and the court may grant,
as appropriate, any or all of the following remedies:
• a temporary and/or permanent injunction
• assessment of the violator for the costs of
enforcement of the violation and for the
reasonable costs of preparing and bringing legal
action under the WSCP
• assessments under this subsection shall be paid to
Western to be used exclusively for costs associated
with implementing or enforcing the water supply
shortage and regulatory provisions of the WSCP.

Western Municipal Water District

Cumulative
All remedies provided in the WSCP shall be
cumulative and not exclusive.
On-going
A Person shall be deemed guilty of a separate offense
for every day or portion thereof during which any
violation of any provision of the WSCP is committed,
continued, or permitted.
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Notices
If enforcement of the WSCP is required, Western will issue notices as appropriate. Any notice, notice of
violation, cease-and-desist order, and administrative compliance order shall be served pursuant to the
requirements of set in Ordinance 384. In addition to or in conjunction with the notice of violation, Western will
provide notices as required for administrative compliance orders.
After one written notice of violation, Western may order a special meter reading or readings to ascertain
whether wasteful or unreasonable use of water is occurring and may impose a meter reading fee for each meter
reading it conducts.

Administrative Compliance Order and Fines and/or Penalties
Separate from, in addition to, or in combination with a notice of violation or cease and desist order, Western
may issue an administrative compliance order against the Property Owner and/or occupant of the property
where a violation of the WSCP occurred and/or any other Person responsible for a violation of the WSCP.
Issuance of a notice of violation or a cease-and-desist order is not a prerequisite to the issuance of an
administrative compliance order. The administrative compliance order shall allege the act(s) or failure(s) to act
that constitute violations of the WSCP and shall set forth the penalty for the violation(s).
Western may impose administrative monetary fines and/or penalties, in addition to other appropriate action
requirements and measures as described in the WSCP and summarized in Table 8.
Table 8. Administrative Compliance Actions
METERS SMALLER THAN 2”

METERS 2” OR LARGER

VIOLATION NUMBER

STAGES 1 & 2

STAGES 3, 4, & 5

STAGES 1 & 2

STAGES 3, 4, & 5

First

First written notice identifying violation, potential First written notice identifying violation, potential
penalties, and compliance requirements
penalties, and compliance requirements

Second1

Second written notice with copy of WSSCP,
Second written notice with copy of WSSCP,
potential penalties, and compliance requirements potential penalties, and compliance requirements

Third1

Fine of $100/day for
each day of the
violation

Fine of $200/day for
each day of the
violation

Fine of $100/day for
each day of the
violation

Fine of $300/day for
each day of the
violation

Fourth1

Fine of $200/day for
each day of the
violation

Fine of $400/day for
each day of the
violation

Fine of $300/day for
each day of the
violation

Fine of $600/day for
each day of the
violation

Fifth, and
subsequent

Installation of flow-restricting device or
termination of service; requires compliance and
payment of fees prior to restoration of service

Installation of flow-restricting device or
termination of service; requires compliance and
payment of fees prior to restoration of service

1

Within the preceding 12 calendar months.
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Over-Budget Water Use Penalties
Any funds collected by Western as penalties for use of water in excess of a property’s allocated water budget
during a declared water shortage will be deposited in designated special funding accounts, for uses summarized
in Table 9.
Table 9. Allowable Uses of Collected Penalties
CONSERVATION PENALTY ACCOUNT
•
•
•

SUPPLY PENALTY ACCOUNT

Water conservation programs
Outreach and education for water conservation,
decreasing water waste, or water awareness.
Enforcement of the WSCP

•
•
•
•
•

Additional water supplies
Operations and maintenance
Revenue shortfalls from O&M, budgeted and actual
for Tiers 1 and 2
Payments of allocation exceedance penalties to
Metropolitan
Payment of other costs associated with water
deliveries or service during water curtailment,
shortage emergency, or immediate emergency

Recovery of Costs
Western will provide an invoice for costs to the Property Owner and/or occupant, or any other responsible party
who is subject to an enforcement action. Additional fines, penalties, or fees, as determined by Western’s Board,
may also be applied. These charges may include costs for:
• Visits of an Enforcement Officer or other staff for time incurred for meter reading, follow-up visits, or the
installation or removal of a flow- restricting device.
• Monitoring, inspection, and surveillance procedures pertaining to enforcement of the WSCP.
• Enforcing compliance with any term or provision of the WSCP.
• Re-initiating service at a property where service has been discontinued pursuant to the WSCP.
• Processing any fees necessary to carry out the provisions of the WSCP

1.3.7 Legal Authorities
Ordinance 384 was adopted and approved on February 18, 2015 by Western’s Board of Directors. Ordinance
384 established Western’s WSCP and declared that water resources shall be put to beneficial use to the fullest
extent possible. Ordinance 384 provides Western with the authority to implement conservation programs and
restrict water in emergencies or during droughts. Ordinance 384, included as Attachment 4, continues to serve
as the legal foundation for Western’s retail WSCP.
Western shall coordinate with any city or county within which it provides water supply services for the possible
proclamation of a local emergency, as defined in Section 8558 of the Government Code.

Western Municipal Water District
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1.3.8 Financial Consequences of WSCP
Western anticipates that revenues will decrease as customers comply with the WSCP and any potential declared
shortage stage. A three-point program (in order of preference) has been developed to meet the fiscal shortfall
from reduced revenues:
• Reduce operation, maintenance, and administration expenses.
• Defer selected capital improvement projects that are non-critical.
• Utilize reserves where needed to offset impact of reduced revenues.
Since most of the rate charged for water delivered to customers is used to pay for the cost of supply (e.g., local
supplies purchased from neighboring agencies or imported water purchased from Metropolitan), the net impact
from reduced water sales is the loss of revenue contributed by the Operations & Maintenance (O&M)
component in the water rate. The O&M component in the water rate is used to help pay for a portion of the
cost to provide water service to customers (e.g., water quality testing, maintenance and repairs, meter reading,
customer billing, etc.). Revenue from the O&M component can be considered the “net revenue” received from
water sales.
In addition, the penalties for excess water use beyond a customer’s water budget have encouraged
conservation, thereby reducing net revenues from water sales. While penalties incurred for violation of the
WSCP can be used to cover the O&M funding shortfall created by the reduced sales, penalties generally provide
only a small amount of revenue. If the water shortage is deemed temporary, a rate increase may not be
required. However, for long-term shortages, rate increases and/or drought surcharges applied to the water rate
would be considered to make up for reduced net revenue. A consequence of increasing the commodity cost
may be further conservation by customers. Fixed monthly service charges that are not commodity-based are
not expected to significantly change due to a water shortage. These charges would continue to provide revenue
to pay for O&M expenditures.
Water shortages may also impact construction activities, especially during Stage 4 and 5, when water use for
construction is heavily restricted, and a moratorium is in place for new meters and approval of new service. A
reduction in construction activities will reduce fees collected by Western from developers, such as capacity
charges, as well as engineering related fees, such as plan check fees and annexation fees.
As consumption decreases and additional conservation programs and/or efforts are implemented, purchased
water, and purchased power expenses will decrease. However, some expenditures are expected to increase.
Staff costs and other costs for community education, enforcement of ordinances, monitoring and evaluation of
water use, drought planning, and assisting with customer questions and complaints are expected to rise. If
construction is drastically reduced, staff may not be required for certain functions, but it is expected that the
increased workload to deal with water shortage issues will more than offset the reduced workload for
construction support. Table 10 summarizes general estimates of potential impacts to revenues and
expenditures related to water shortage.
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Table 10. Revenue and Expenditure Impacts
REVENUE/EXPENDITURE IMPACT

ESTIMATED DEGREE OF IMPACT

Reduced Sales

Decrease in water sales could range from 10 to 30%.

Reduced Development

Reduction in fees collected during planning and construction activities.

Increased Staff Cost

Existing staff will be used where available, but additional temporary staff
may be needed.

Increased O&M Cost

Other non-purchased water/power O&M costs could increase by 1 to 5%,
including identifying and quickly repairing all system water leaks.

Increased Cost of Supply

Only if assessed penalties from Metropolitan for exceeding drought
determined water allocation.

Western has developed reserve funds to sustain the revenue and expenditure impacts of a short- term water
shortage. Reserve funds could be used for a 1- to 2-year period to cover the impact of reduced water sales.
However, these reserves will need to be restored to minimum levels after the water shortage. If the water
shortage is long-term, rate increases, and drought surcharges are expected to be considered to mitigate the
financial impact. Long-term water shortages may also require reducing capital expenditures by delaying projects
for major facilities construction, upgrade, or replacement, limiting new connections to decrease operational
expenditures and to decrease the likelihood of exceeding imported water allocations, and evaluating methods to
reduce administrative overhead. Summaries of measures to overcome revenue and expenditure impacts are
provided in Table 11.
Table 11. Mitigation to Financial Impacts
BUDGET SOURCE

POTENTIAL MEASURES

Reserves

Use of reserves may provide short-term rate stabilization but will require delays in capital
expenditures and require rebuilding reserves after the water shortage.

Decrease Capital
Expenditures

Delay major construction projects for facilities as well as upgrades and replacements.

Reduce O&M and Overhead

Defer maintenance where feasible. Defer overhead expenses where possible. If staff
reductions are required, service level will be impacted.

1.3.9 Monitoring and Reporting
Water savings from implementation of the WSCP will be determined by consumption and production meter
readings. Customer meters will be read every month in Stages 1, 2, and 3, and weekly in Stages 4 and 5. If
necessary, Western may read customer meters more often, especially for customers that exceed their water
budget. Western will monitor production meters on a weekly basis.
Under normal conditions, Western monitors sales and deliveries on a monthly and daily basis. All of Western’s
water sales are metered and all connections are read monthly. Water orders are scheduled daily with water
deliveries recorded daily. Water deliveries and transfers at booster stations can be monitored through
Western’s Supervisory Control and Data Acquisition (SCADA) system to determine usage in various portions of
the retail area. Western prepares monthly sales and delivery reports that are reviewed and compared to
previous reports and statistics for prior months and seasons. Under shortage conditions, Western may prepare
these reports daily. In addition, billing reports may be reviewed to identify users who are exhibiting high water
use so that Western may work with them to reduce their demand.
Western Municipal Water District
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1.4 Emergency Response, Seismic Risk Assessment and Mitigation
1.4.1 Emergency Response Plan
In the event of a catastrophic supply interruption, Western would follow its Emergency Response Plan (ERP) in
addition to the WSCP.
In 2020, Western completed a Risk and Resilience Assessment (RRA) and Emergency Response Plan (ERP) in
accordance with America’s Water Infrastructure Act (AWIA) of 2018. The purpose of the RRA and ERP is to meet
the AWIA compliance requirements and plan for long-term resilience of Western’s infrastructure. The RRA
assessed Western’s water system in order to identify critical assets and process that may be vulnerable to
human and natural hazards, and to identify measures that can be taken to reduce risk and enhance resilience
from service disruption for the benefit of customers. The RRA identifies and characterizes both infrastructurespecific and system-wide vulnerabilities and threats and quantifies the consequences of disruption. The RRA
also identifies various options (and constraints) in addressing and mitigating risk. The RRA, is conjunction with
the Emergency Response Plan (ERP), charts a course for water system resilience. The RRA also provided various
recommendations to increase reliability of Western’s system. Since critical pieces of infrastructure and specific
vulnerabilities are detailed in the RRA and ERP, the contents of the document are confidential and for use by
Western staff only.

1.4.2 Seismic Risk Assessment and Mitigation Plan
Per the Water Code Section 10632.5, suppliers are required to assess seismic risk to water supplies as part of
their WSCP. Western published a Local Hazard Mitigation Plan (LHMP) in 2017 that identified relevant local
hazards, reviewed and assessed past disasters, estimated the probability of future disaster occurrences, and set
goals to mitigate potential risks and reduce or eliminate longer-term risks to people and property from both
natural and man-made hazards. The LHMP identified risks pertaining to earthquakes, floods, wildfires,
landslides, pandemics, high winds, drought, power outages, hazardous materials, terrorism, and several others.
On a scale of 0 to 4, the LHMP identified the probability of an earthquake occurring and its severity as a 3. An
earthquake was ranked as the 6th most important hazard to plan for, after a pipeline issue, power outage,
extreme summer or winter weather, drought, and a severe wind event (Western Municipal Water District,
2017).
Historically, Western has experienced a couple of large earthquakes. The most significant earthquakes in the
region both occurred in June 1992 and were the Landers earthquake with a 7.3 magnitude, and the Big Bear
earthquake with a 6.4 magnitude (the Big Bear earthquake was an aftershock to the Landers earthquake). Both
earthquakes were over 40 miles from Western and did not cause any significant damage to Western’s
infrastructure (Western Municipal Water District, 2017). It is expected that faults within Western’s region could
generate an earthquake with an 8.2 magnitude or greater and would severely impact Western’s infrastructure.
• The LHMP identified various projects Western has planned to mitigate seismic risks and impacts, including:
• Study to determine if the installation of seismically activated valves for drinking and/or irrigation water
would be operationally and fiscally beneficial to maintain water supply and service after an earthquake.
• Acquiring debris removal equipment for use after a disaster. Western can perform typical pipeline repairs
and debris removal but may require more robust equipment to remove large amounts of debris after a
disaster.
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•
•

•
•
•
•
•

Develop a staff team trained to evaluate the safety of Emergency Operations Center locations immediately
following an earthquake. Project includes training in post-earthquake structural evaluation.
Purchase a greater variety of materials and sizes for pipeline repair. Items may include PVC pipe, steel pipe,
ductile iron fittings, air vacs, and valves. Materials would be stockpiled throughout Western’s service area to
be readily available after an earthquake.
Provide additional back-up power for use during large scale power failures at all pump stations.
Map and possibly relocate pipeline alignments near creeks or areas subject to ground movement such as
landslide and rock areas.
Perform a seismic evaluation of entire water distribution system to determine priority of retrofit projects.
Perform seismic analysis and retrofits to older tanks that were constructed to past seismic standards.
Install Compressed Natural Gas (CNG) tanks at natural gas-powered facilities as several transmission mains
within Western’s service area are powered by natural gas.

1.5 WSCP Refinement Procedures
The WSCP is best prepared and implemented as an adaptive management plan. Western will use results
obtained from their monitoring and reporting program to evaluate any needs for revisions. Potential changes to
the WSCP that would warrant an update include, but are not limited to, any changes to trigger conditions,
changes to the shortage stage structure, changes to rate structures or development of water budgets, and/or
changes to customer reduction actions.
Any prospective changes to the WSCP would need to be presented to Western’s Board of Directors (Board) for
approval. Western will hold a public hearing, obtain any comments, and formally adopt the updated WSCP.
Notices for refinement and the public hearing date will be published in the local newspaper in advance of any
public meetings.

1.6 Plan Adoption, Submittal, Availability
The WSCP will be presented for adoption to Western’s Board at a public meeting. The Board and members of
the public may submit any comments prior to approval and adoption. The WSCP will be submitted to DWR at
the same time as the 2020 Urban Water Management Plan.
The WSCP will be made available to all staff, customers, and any affected cities, counties, or other members of
the public through Western’s website, located under the Water Reliability, Drought and Restrictions section.
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Introduction

The purpose of the Drought Allocation Plan (DAP) is to provide Western Municipal Water District of Riverside
County (Western) and its wholesale customers with a means of allocating limited imported water supplies from
the Metropolitan Water District of Southern California (Metropolitan) under various shortage conditions. The
DAP is intended to help the region minimize the impacts of shortages and ensure an equitable allocation of
imported water supplies.
The DAP will be used to allocate water for retail municipal, industrial, and agricultural purposes among the
following agencies:









Box Springs Mutual Water Company
City of Corona
City of Norco
Eagle Valley Mutual Water Company
Elsinore Valley Municipal Water District
Lee Lake Water District
Rancho California Water District
Western Municipal Water District Retail Customers
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Drought Allocation Plan Preparation

A fourth year of dry climate conditions throughout the state and uncertainty about water availability from the
State Water Project have increased the possibility that Metropolitan may not have access to the supplies
necessary to meet total firm demands at some point in the future and may have to allocate shortages in supplies
to its member agencies. To prepare for this possibility, Metropolitan staff worked jointly with member agencies
to develop an updated Water Shortage Allocation Plan (WSAP) for 2015 and beyond. This plan, which addresses
the principles adopted by the Metropolitan Board of Directors in the 1999 Water Surplus and Drought
Management Plan (WSDM Plan), was adopted by Metropolitan’s Board of Directors in December 2014. A
summary of the 2007 plan and the 2014 update is included in Appendix B, attached.
To facilitate implementation of Metropolitan’s plan at the local level, Western has developed this DAP. The DAP
identifies the methods that will be used to allocate limited imported supplies among Western’s wholesale
customers, if and when Metropolitan implements its WSAP.
Wholesale Customer Coordination
In 2008, the initial preparation and implementation of a DAP for the Western service area required input from
Western’s wholesale customers. Recognizing the importance of wholesale customer involvement for the first-ofits-kind plan document, Western created a workgroup, made up of staff from Western and the potentially
affected wholesale customers. For this update, Western staff simply modified the allocation methodology so that
it was consistent with Metropolitan’s recently updated WSAP plan. These changes in methodology were
presented to wholesale customer representatives at a regular meeting hosted by Western’s general manager in
January 2015. As these changes, which are explained in Section 3, did not substantially change the plan outcome,
the need for formal workshops was unnecessary to gain support for this update.
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DAP Supply Allocation Methodology

This section includes a description of the updated supply allocation methodology developed following the 2014
modification of Metropolitan’s WSAP. The goal of the DAP is to provide an equitable means of apportioning
imported supplies during periods where Metropolitan implements the various shortage levels of its WSAP. This
allocation methodology is consistent with the approach defined within Metropolitan’s plan and has been
adjusted for local needs and conditions. Appendix A, attached, includes estimated retail agency allocations based
on the following methodology.
Base Period Calculations
The first step in estimating retail demands and wholesale water needs in the allocation year is to establish a base
period with established water supply and delivery data that approximates a base operating condition within
Western’s service area. The base period for each of the different categories of demands and supplies is
calculated using data from the two most recent non-allocation years (Fiscal Years 2012-13 and 2013-14);
exceptions to this methodology are noted in the following descriptions of base period calculations.
The following are the components of the Base Period calculation:
Base Period Total Demand: Total water demands for the base period are calculated by adding the Base Period
Import Supplies (the demands on Western), and the Base Period Local Supplies.
Base Period Local Supplies: Local supplies for the base period are calculated using the two-year average of
groundwater production, groundwater recovery, surface-water production, and other imported supplies. Nonpotable recycled water production is not included in this calculation. (This is to address the impact of demand
hardening due to recycled water use.)
Base Period Wholesale Demands: Firm demands on Western for the base period are calculated using the twoyear average of retail Municipal & Industrial (M&I) demands.
Base Period Gallons per Capita Daily (GPCD): Conservation Demand Hardening occurs at the retail water use level
as consumers install more conservation-saving devices and participate in available programs. In order to estimate
conservation savings, Metropolitan requires each member agency to establish an historical baseline GPCD
calculated in a manner consistent with California Senate Bill SBx7-7. Western’s 10-year GPCD base period for this
plan is 1999 through 2008. The calculated regional Base Period GPCD is 362. Reductions from the Base Period
GPCD to the Allocation Year are the basis used to calculate the equivalent conservation savings in acre-feet.
Allocation Year Calculations
The next step in estimating water demands in the allocation year is to adjust the base period estimates of retail
demand for population or economic growth, and to adjust for changes in local supplies.
Allocation Year Demand Adjustment: Total retail demands for the allocation year are calculated by adjusting the
Base Period Retail Demands for growth.
Growth Adjustment: The lesser of 159.4 GPCD (value provided by Metropolitan), or the calculated base period for
each agency, is applied to the change in population from the base period to the allocation year.
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Allocation Year Local Supplies: Allocation year local supplies are estimated using the base period local supplies
and should include any adjustments for gains and losses of local supply, and extraordinary increases in
production over the base period. These adjustments are made to give a more accurate estimate of actual
supplies in the allocation year, and in turn, more accurately reflect an agency’s demand for supplies from
Western.
Gain of Local Supply Adjustment: This adjustment accounts for planned or scheduled gains in local supply
production above the base period, which are not due to extraordinary actions to increase water supply in
the allocation year. These previously-scheduled increases in supply programs or local production should
be added to the base period local supplies.
Loss of Local Supply Adjustment: This adjustment accounts for losses of local supply production from the
base period. Losses of local supply, due to such things as hydrology or water quality, should be
subtracted from the Base Period Local Supplies.
Extraordinary Increased Production Adjustment: This adjustment accounts for extraordinary increases in
local supplies above the base period. Extraordinary increases in production include such efforts as
purchasing transfers or mining of groundwater basins. In order not to discourage such extraordinary
efforts, only a percentage of the yield from these supplies is added back to Allocation Year Local Supplies.
This has the effect of “setting aside” the majority of the yield for the agency who procured the supply.
The following table shows the percentages of the extraordinary increases in local supply that are counted
in each level of supply allocation:
Regional Shortage Level (%)
1 (5%)
2 (10%)
3 (15%)
4 (20%)
5 (25%)
6 (30%)
7 (35%)
8 (40%)
9 (45%)
10 (50%)

Percentage Counted in Local Supply
0%
0%
15%
20%
25%
30%
35%
40%
45%
50%

Allocation Year Wholesale Demands: Demands on Western for the allocation year are calculated by subtracting
the Allocation Year Local Supplies from the Allocation Year Retail Demands.
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Allocation Formula and Accounting
The following table contains the elements used in the allocation formula. The formula was designed to be
equitable on the wholesale level while helping to minimize hardships experienced by individuals and by the
regional economy at the retail level.
(1)
Regional
Shortage
Level
1
2
3
4
5
6
7
8
9
10

(2)
Regional
Shortage
Percentage
5%
10%
15%
20%
25%
30%
35%
40%
45%
50%

(3)
Wholesale
Minimum
Allocation
92.5%
85.0%
77.5%
70.0%
62.5%
55.0%
47.5%
40.0%
32.5%
25.0%

(4)
Retail Impact
Adjustment
Maximum
0%
5.0%
7.5%
10.0%
12.5%
15.0%
17.5%
20.0%
22.5%
25.0%

Shortage Levels(1): The formula allocates shortages of Western supplies over ten levels: from 5 to 50 percent, in
5 percent increments.
Shortage Percentage(2): The maximum total regional shortage percentage of Western’s available supplies when
compared to the sum of the demands in the allocation year.
Wholesale Minimum Allocation(3): The Wholesale Minimum Allocation is established to ensure a minimum level
of wholesale water service (Western supplies) at the wholesale customer level, and sets the target for recognizing
a wholesale customer’s ongoing investment in Western’s system. The Wholesale Minimum Allocation ensures
that wholesale customers will not experience shortages on the wholesale level that are greater than one-and-ahalf times the percentage shortage of Western’s regional water supplies. The Wholesale Minimum Allocation is
equal to 100 percent minus one-and-a-half times the shortage level.
Retail Impact Adjustment Maximum(4): The Retail Impact Adjustment Maximum is the factor used to address
major differences in retail level shortages associated with across-the-board cuts. The purpose of this adjustment
is to ensure that agencies with a high level of dependence on Western do not experience highly disparate
shortages compared to other agencies when faced with a reduction in wholesale water supplies. The Retail
Impact Adjustment Maximum factor is calculated as the difference between the Regional Shortage Percentage
and the Wholesale Minimum Allocation. The amount of the adjustment each wholesale customer receives is
prorated on a linear scale, based on its dependence on Western at the retail level. The prorated amount of
allocation is referred to as the Retail Impact Adjustment Allocation. For agencies that are 100 percent dependent
on Western, this method will result in an allocation of Western supplies that, at the retail level, will result in a
shortage equal to the Regional Shortage Percentage. In other words, through this allocation, no agency will
experience a greater percentage shortage than the regional shortage percentage.
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Conservation Demand Hardening Credit: The Conservation Demand Hardening Credit is calculated at the regional
level in Metropolitan’s WSAP. The value of the regional conservation credit is divided proportionally among the
agencies within Western’s service area that purchased imported water during the Base Period. The individual
agency’s volume of imported water is compared to the total of all agency purchases of imported water. The
Conservation Demand hardening credit will be 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 of Directors during
implementation of the WSAP. The credit will also be adjusted for:
•
•

overall percentage reduction in retail water demand, and
Western’s dependence on Metropolitan.

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.
M&I Allocation: The allocation of Western supplies to an agency for its retail demand is the sum of the Wholesale
Minimum Allocation, the Retail Impact Adjustment, and the Conservation Demand Hardening Credit.
Allocation Example – Calculating Base Period Information to Determine Allocation Year Needs
The following example gives a step-by-step description of how the recommended formula would be used to
calculate an allocation of Western’s imported supplies to its wholesale customers and retail service area. This
example is based on a Fiscal Year 2015-16 allocation using the average of Fiscal Year 2012-13 and Fiscal Year
2013-14 as the base period. The data used for this example was provided by each agency in late 2014.
Step 1: Calculate Base Period Retail Demand
The first step in developing an agency’s allocation is to estimate the agency’s retail level water needs.
Two pieces of information are required to calculate retail level water needs:
(1) The amount of local supplies that were produced in the base period, and
(2) The amount of demands on Western in the base period.
Base Period Local Supplies are calculated using the average of production data from Fiscal Year 2012-13
and Fiscal Year 2013-14 for groundwater, groundwater recovery, surface water, and/or other nonWestern imported supplies.
Base Period Wholesale Demands on Western are calculated using the same averaged time period as the
Base Period Local Supplies.
Base Period Retail Demand can be calculated once the information described above has been
determined. The sum of the Base Period Local Supplies and the Base Period Wholesale Demands equals
the Base Period Retail Demand.
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Step 2: Adjust Base Period Retail Demand for Growth
The second step in developing an agency’s allocation is to adjust the Base Period Retail Demand for
growth that occurred since the Base Period. Based on Department of Finance statistics, the projected
population growth in Riverside County was 1.12 percent for the period 2011 through 2013. The Base
Period population is adjusted by 1.12 percent for each year between the Base Period and the allocation
year. The change in the demand for water is calculated by multiplying the change in population by the
lesser of 159.4 gallons per capita daily or the calculated base period GPCD for each agency.
Agency within Western
Box Springs Mutual Water Company
City of Corona
City of Norco
Eagle Valley Mutual Water Company
Elsinore Valley Municipal Water District
Lee Lake Water District
Metropolitan Water District
Rancho California Water District
Western Municipal Water District Retail

Applied GPCD
104.0
159.4
159.4
159.4
138.0
159.4
159.4

Allocation Year Retail Demand is the result of applying the growth adjustment to the Base Period Retail
Demand. It represents a reasonable estimate of the total amount of firm water that an agency needs at
the retail level in the year of allocation.
Step 3: Adjustment for changes in local supply from the Base Period
The third step in calculating each agency’s allocation is to calculate the agency’s local supply production
in the year of the allocation. This is done by using Base Period Local Supplies that were calculated in Step
1 as a base estimate, and adding back any gains or losses in Base Period Local Supplies that are occurring
in the allocation year. If an agency has undertaken extraordinary efforts to secure alternative supplies,
this Extraordinary Increase in Local Supplies would also be added here.
Allocation Year Local Supplies are the result from adjusting the Base Period Local Supply for all of the
changes listed above.
Step 4: Calculate Wholesale Water Needs in the Allocation Year
Now that both the Allocation Year Retail Demands and the Allocation Year Local Supplies have been
estimated, the agency’s Allocation Year Wholesale Demand can be calculated.
Allocation Year Wholesale Demands on Western are calculated by subtracting the Allocation Year Local
Supplies from the Allocation Year Retail Demands. Any demand that is remaining after the agency’s local
supplies are accounted for represents demand for wholesale supplies from Western.
Dependence on Western is calculated as the percentage of an agency’s retail need that is met by
Western wholesale supplies.
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Step 5: Apply Base Period Conservation Demand Hardening Credit
The Conservation Demand Hardening Credit is calculated at the regional level in Metropolitan’s WSAP.
The value of the regional conservation credit is divided proportionally between the agencies within
Western’s service area that purchased imported water in the Base Period. The individual agency’s volume
of imported water is compared to the total of all agencies purchases of imported water.
Allocation Example – Calculating a Supply Allocation in a Regional Shortage Level 3
This example will follow the allocation formula accounting, through a Regional Shortage Level 3 (15%). The table
below shows the essential elements of the allocation formula under a Regional Shortage Level 3.
(1)
Regional
Shortage
Level
3

(2)
Regional
Shortage
Percentage
15%

(3)
Wholesale
Minimum
Allocation
77.5%

(4)
Retail Impact
Adjustment
Maximum
7.5%

Step 1: Calculate Wholesale Minimum Allocation
The Wholesale Minimum Allocation is calculated by multiplying the agency’s Allocation Year Wholesale
Demand by the Wholesale Minimum Allocation percentage from the allocation table.
Step 2: Calculate Retail Impact Adjustment Allocation
The next step in determining this agency’s allocation is to calculate the Retail Impact Adjustment
Allocation. Recall from the allocation table, the Retail Impact Adjustment Maximum factor is the
difference between the Wholesale Minimum Allocation and the Regional Shortage Percentage. Under a
Regional Shortage Level 3 (15 percent), the Retail Impact Adjustment Maximum factor available to any
agency is 7.5 percent. Each agency’s Retail Impact Adjustment factor is calculated by multiplying the 7.5
percent Retail Impact Adjustment Maximum factor by the agency’s Dependence of Western, which was
calculated in a previous step.
Step 3: Apply the Conservation Hardening Credit
Step 4: Add the Wholesale Minimum Allocation, the Retail Impact Adjustment Allocation, and the Conservation
Hardening Credit to get the final M&I agency allocation.
The Wholesale Minimum Allocation, the Retail Impact Adjustment Allocation, and the Conservation
Hardening Credit are added together to total to the M&I allocation.
Step 5: Add Unallocated Supplies
After each agency’s M&I allocation is calculated, each agency’s M&I allocation is added together to
determine the total M&I allocation for all of Western’s wholesale customers. As with the example above,
if the total M&I allocation is lower than the allocation that Western is receiving from Metropolitan, the
surplus is allocated among the wholesale customers based on the proportion of each agency’s Wholesale
Minimum Allocation to the Western’s total Wholesale Minimum Allocation. If the amount is greater than
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the allocation from Metropolitan, then the next regional shortage level will be applied until the total M&I
allocation is equal or less than allocation from Metropolitan.
Step 6: Total Allocation
The final step in calculating this agency’s allocation of Western supplies is to sum up all of the elements
of the allocation formula that were calculated above.
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Estimate of Retail Agency Allocation under Drought Allocation Plan

Western (retail) and the retail water suppliers within Western’s general service area are, to varying degrees,
dependent upon Metropolitan for imported water supply. The following table summarizes the estimated impact
of the Metropolitan Board of Directors-adopted (December 2014) WSAP process for the allocation of water
supplies to Western’s general service area during ten levels of water supply shortage. The water supply available
to Western is further allocated between the retail water suppliers in a fashion similar to the Metropolitan
process.

MWD WATER SUPPLY ALLOCATION PLAN - 2014 UPDATE
Import Water
Regional
Regional Shortage
MWD Declared
1
Level
Shortage
Available
Reduction Level2
0
1
-5.0%
72,689
-5.1%
2
-10.0%
72,689
-5.1%
3
-15.0%
71,496
-6.7%
4
-20.0%
69,489
-9.3%
5
-25.0%
67,482
-11.9%
6
-30.0%
65,475
-14.5%
7
-35.0%
63,469
-17.2%
8
-40.0%
61,462
-19.8%
9
-45.0%
59,455
-22.4%
10
-50.0%
57,488
-25.0%
FY 2014 Import Demand = 76,614 acre feet.
76,614
1:1.As
of
04/27/2015,
Imported
Water
Available
remains
subject
to
Metropolitan
Water District
of local
The total Imported Water Available subject to change based on the certification of local production
at theapproval
end of a fiscal
year.
supply
and Reduction
population
data.
The total
is also
subject
change
based
on theThe
2. Regional
Level
percentages
areImported
based on Water
FY 2014Available
imported water
demands,
nottothe
base period
demands.
reductionof
levels
also
apply to theatregion
as a of
whole,
not to
the individual retail agencies.
certification
local
production
the end
a fiscal
year.
2: Regional Reduction Level percentages are based on FY 2014 imported water demands, not the base period
demands. The reduction levels also apply to the region as a whole, not to the individual retail agencies.
Appendix
B includes
an overview
of Metropolitan’s
WSAP
for shortage allocations. Western will use
Western's
pending
Drought Allocation
Plan will identifiy
themethodology
specific local reductions.
versimilar
0427
a process
to that of Metropolitan to allocate imported water supplies among the retail water agencies
within Western’s general service area. Agencies that purchased water in the Metropolitan base period (Fiscal
Years 2012-13 and 2013-14) share in the allocation of imported water. These agencies include: Box Springs
Mutual Water Company, the City of Corona Department of Water and Power, Eagle Valley Mutual Water
Company, Elsinore Valley Municipal Water District, Lee Lake Water District, Metropolitan, the City of Norco,
Rancho California Water District, and Western Municipal Water District for its retail water service area. The
following agencies within Western’s general service area did not purchase imported water during Metropolitan’s
base period and, therefore, are not included in the allocation of imported water supplies: Home Gardens County
Water District, Jurupa Community Services District, the City of Riverside Public Utilities, Riverside Highlands
Water Company, and Rubidoux Community Services District.

The following table summarizes the estimated imported water supply available to the retail water suppliers
within Western’s general service area at each of Metropolitan’s shortage levels 1 through 10. These values are
estimates as the actual volumes of water available to each agency are dependent on the production of local
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supplies throughout Western’s imported agency region and is reconciled at the completion of each fiscal year
during which a Metropolitan water allocation is in place.

Shortage
Level
1
2
3
4
5
6
7
8
9
10

Box
Springs
MWC
88
88
84
81
77
74
70
66
63
59

City of
Corona
14,643
14,643
14,275
13,799
13,323
12,847
12,371
11,896
11,420
10,944

Eagle
Valley
MWC
488
488
437
411
385
360
334
308
283
257

Elsinore
Valley
MWD
16,734
16,734
16,639
16,230
15,822
15,413
15,005
14,596
14,188
13,780

Lee
Lake
WD
3,104
3,104
3,098
3,037
2,976
2,915
2,855
2,794
2,733
2,672

MWD
11
11
10
9
9
8
7
7
6
6

City of
Norco
171
171
154
143
133
122
111
101
90
80

Rancho
California
WD
17,797
17,797
17,455
16,946
16,436
15,927
15,417
14,907
14,398
13,888

Western
MWD
(Retail)
19,646
19,646
19,339
18,828
18,317
17,806
17,294
16,783
16,272
15,760

Total
72,689
72,689
71,496
69,489
67,482
65,475
63,469
61,462
59,455
57,488

Appendix A includes spreadsheets detailing the calculation of retail agency allocations under Metropolitan
shortage allocation levels 1 through 10.
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Allocation Plan Implementation Elements

The following are the implementation elements that are necessary for administering an allocation during a time
of shortage. These elements cover the processes needed to declare a shortage level as well as providing a penalty
rate structure for enforcing each agency’s allocation.
Implementing an Allocation of Supplies
At this time, it is anticipated that the only time Western would allocate imported supplies from Metropolitan is if
Metropolitan is forced to allocate its supplies through its WSAP process.
Setting the Shortage Level
Should Metropolitan implement the WSAP, Western staff will determine the appropriate Shortage Level so that
supplies allocated at the Western service area level are equal to or less than the Metropolitan allocation.
Simultaneously, Western will determine whether any appeals need to be filed with Metropolitan.
Allocation Period
The allocation period for the DAP will be consistent with the period defined within Metropolitan’s WSAP. This
allocation period covers twelve consecutive months, typically from July of a given year through the following
June. This period was selected by Metropolitan so as to minimize the impacts of varying State Water Project
allocations. It was also selected to provide wholesale customers with sufficient time to implement their outreach
strategies and rate modifications. Metropolitan has indicated that it is their intention when possible to set
allocations through the declaration of a shortage level at the April Board of Directors’ meeting preceding the next
fiscal year.
Determination of Penalties
At the end of the allocation year, Metropolitan will bill Western for any accrued penalties. Penalties will be based
on the water rates in effect the last day of June of the allocation year. Western will bill its agencies for penalties
based on its penalty rate structure. Any excess funds collected will be refunded proportionately to those agencies
that paid penalties.
Allocation Surcharge
At the end of each allocation year, Metropolitan will bill Western for any accrued Allocation Surcharges
(“surcharges”) based on Metropolitan’s adopted WSAP. Western will pass-through Metropolitan’s surcharges to
its retail agencies (which includes Western’s own retail customers) based on Metropolitan‘s allocation surcharge
rate structure described at the end of this section.
If Western exceeds its total allocation from Metropolitan for the year, the underutilization of any individual retail
agency’s allocation will be reallocated that year to other retail agencies that exceed their allocation in accordance
with the same methodology used when Western exceeds its total Metropolitan Tier 1 Maximum. This
methodology is described in Western’s Board of Directors-adopted “Determining Water Rates and Charges for
Water User Agencies” Resolution (this Resolution changes from time to time and is currently Resolution 2876).
Only retail agencies that had Metropolitan water deliveries in the WSAP base year, and thus contributed to the
amount of Metropolitan water allocated to Western, will be included in the underutilization reallocation
calculation described in this paragraph.
No billing or assessment of surcharges to retail agencies will take place until the end of the twelve-month
allocation year unless Western at its sole discretion determines that significant surcharges are probable. In this
latter case, Western will use an equitable method of invoicing all or a portion of such anticipated surcharges to
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retail agencies exceeding their individual allocation. This invoicing will be done prior to the end of the allocation
year. At the end of the allocation year and after being assessed any surcharges by Metropolitan, Western will
reconcile any collected surcharge revenue and issue invoices or credit memos to retail agencies accordingly, with
invoice payment terms consistent with those described in the current applicable Resolution (referenced in the
previous paragraph). The purpose of this latter provision is to reduce Western’s risk from collecting significant
receivable amounts after the end of the allocation year. If at the end of the allocation year Western does not
incur any surcharges from Metropolitan, then individual retail agencies will not be invoiced for surcharges (or will
be refunded any surcharges paid in advance of year-end).
Metropolitan’s surcharge is based on the costs that Metropolitan and its member agencies are incurring to
implement outdoor water use reductions through turf removal programs. The surcharge is designed to provide a
price signal based on the marginal conservation costs incurred to reduce water use in dry and shortage years. Any
revenues collected by Metropolitan from the surcharge would be used to fund the implementation of the Turf
Removal Program, or other similar programs designed to conserve water and reduce future demands.
Metropolitan is currently paying $2 per square foot of turf removed. The estimated water savings is 44 gallons
per year for each square foot of turf removed for a period of ten years. Based on this savings rate, the estimated
cost of the program is $1,480 per acre-foot. Water use between 100 percent and 115 percent of a member
agency’s water supply allocations would be charged with a surcharge of $1,480 per acre-foot. Water use greater
than 115 percent would be charged two times the surcharge or $2,960 per acre-foot. Two times the surcharge
would allow the funding of additional turf removal and conservation programs to conserve additional water and
further reduce demand or, if appropriate, allow for a higher per square foot incentive payment. The surcharge
rates are assessed in addition to the normal rates for Metropolitan water purchases. The penalty rate structure is
summarized in the table below:
Water Use
100% of Allocation

Allocation Surcharge
In Addition to Cost of Water
$0

Between 100% & 115%

$1,480

Greater than 115%

$2,960

Below are three potential scenarios related to the assessment of the surcharge:
Scenario 1: Retail agency water deliveries are less than Western’s Metropolitan allocation. The result after
the allocation year would be that retail agencies would not owe any surcharges even if agencies are over
their individual allocation.
Scenario 2: Retail agency water deliveries are over Western’s Metropolitan allocation, but less than 115
percent. The $1,480 per acre-foot surcharge would be assessed only to retail agencies that exceed their
individual allocation after taking into consideration the proration of underutilized allocation.
Scenario 3: Retail agency water deliveries are over Western’s Metropolitan allocation by more than 115
percent with individual agencies’ exceedance varying. First, underutilized allocation would be prorated to the
water deliveries that are over by 100 and 115 percent, with the balance assessed a surcharge of $1,480 per
acre-foot. Any water remaining that exceeds 115 percent would be assessed a surcharge of $2,960 per acrefoot (two times $1,480).
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Western Municipal Water District of Riverside County

Updated May 2015

Shortage Level 1: Calculations Spreadsheet

BOX SPRINGS

CORONA

EAGLE
VALLEY

EVMWD

LLWD

MWD

Base Period Import Supplies (AVG FY13 & FY14)

86

15,518

514

19,214

3,074

Base Period Local Supplies (AVG FY13 & FY14)

295

19,177

0

7,832

0

Base Period Total Demand

380

34,696

514

27,047

3,074

Base Period Average Population

3,300

158,611

0

139,599

% of growth
Allocation Year Population

1.12%
3,337

1.12%
160,390

1.12%
0

1.12%
141,165

GPCD Applied to Growth
Demand Growth

104
4.29

159
317.71

0
0.00

LESS Growth in Conservation & Recycling
Adjusted Allocation Year Demand

3.26
381

297.17
34,716

1.03
292
89

20.54
20,012
14,704

NORCO

RANCHO

WESTERN

TOTAL

11

93

18,029

19,060

75,599

0

8,651

10,562

6,136

52,653

11

8,743

28,591

25,196

128,252

19,962

0

27,063

24,742

94,807

468,083

1.12%
20,185

1.12%
0

1.12%
27,367

1.12%
25,019

1.12%
95,871

1.12%
473,334

159
279.63

138
34.62

0
0.00

159
54.21

159
49.56

159
189.91

159
938.00

0.00
514

231.66
27,094

26.33
3,082

0.00
11

74.89
8,722

244.89
28,396

215.81
25,170

1094.00
128,096

0.00
0
514

47.97
10,466
16,628

8.29
0
3,082

0.00
0
11

-20.68
8,543
179

-195.33
10,571
17,825

-25.90
5,523
19,647

-156
55,407
72,689

BASE PERIOD DEMAND

ALLOCATION YEAR DEMAND ADJUSTMENT

ALLOCATION YEAR IMPORT DEMAND

Growth

Allocation Year Local Supplies (FY2014)
Allocation Year Imported Demand

IMPORT MINIMUM ALLOCATION
Import Minimum Percentage

92.5%

92.5%

92.5%

92.5%

92.5%

92.5%

92.5%

92.5%

92.5%

92.5%

Import Minimum Allocation

82.7

13,601.3

475.2

15,381.3

2,851.0

10.6

165.9

16,487.8

18,173.9

67,237.2

Retail Impact Adjustment Allocation
Retail Impact Adjustment CREDIT

23%
0.6%
0.5

42%
1.1%
155.7

100%
2.5%
12.8

61%
1.5%
255.1

100%
2.5%
77.1

100%
2.5%
0.3

2%
0.1%
0.1

63%
1.6%
279.7

78%
2.0%
383.4

57%
1.4%
1,031.2

Import Allocation with Retail Credit

83.3

13,757.0

488.0

15,636.5

2,928.0

10.9

166.0

16,767.5

18,557.3

68,268.4

RETAIL IMPACT ADJUSTMENT CREDIT
Dependence on Metropolitan

1

DEMAND HARDENING CREDIT 2

1. The MWD Retail Impact Adjustment Credit, when applied to the individual water agencies within Western's general service area, results in individual agency allocations that exceed the total
wholesale allocation from MWD. As such the amount of water over allocated is subtracted from the total Demand Hardening Credit.
2. The MWD Conservation Demand Hardening Credit methodology, when applied to the various GPCD values and GPCD changes at the local level with significantly lower water demands, results in
individual agency allocations that exceed the total wholesale allocation from MWD. As such, the wholesale Demand Hardening Credit has been divided among the urban retail water suppliers in
proportion to the base period demand for imported water relative to the total imported water demand for all urban retail water suppliers.
Demand Hardening Credit

Base GPCD
Allocation Year GPCD
Change in GPCD
Acre-Foot Change

362
242
120
63,837

Regional Shortage Percentage
GPCD Percent Reduction

5%
33.3%

5

886

0

1,097

176

0

5

1,029

1,088

4,420

88

14,643

488

16,734

3,104

11

171

17,797

19,646

72,689

TOTAL DAP IMPORT ALLOCATION

Total DAP Allocation

The table above illustrates the calculation of the estimated import water supply available to each water supplier within Western’s service area during DAP Shortage Level 1. All values are estimates as the actual volumes of water available to
each agency are ultimately dependent on the certified production of local supplies throughout Western’s import agency region. The final allocation will be reconciled at the completion of each fiscal year during which a water allocation is in
place.
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Shortage Level 2: Calculations Spreadsheet

BOX SPRINGS

CORONA

EAGLE
VALLEY

EVMWD

LLWD

MWD

Base Period Import Supplies (AVG FY13 & FY14)

86

15,518

514

19,214

3,074

Base Period Local Supplies (AVG FY13 & FY14)

295

19,177

0

7,832

0

Base Period Total Demand

380

34,696

514

27,047

3,074

Base Period Average Population

3,300

158,611

0

139,599

% of growth
Allocation Year Population

1.12%
3,337

1.12%
160,390

1.12%
0

1.12%
141,165

GPCD Applied to Growth
Demand Growth

104
4.29

159
317.71

0
0.00

LESS Growth in Conservation & Recycling
Adjusted Allocation Year Demand

3.26
381

297.17
34,716

1.03
292
89

20.54
20,012
14,704

NORCO

RANCHO

WESTERN

TOTAL

11

93

18,029

19,060

75,599

0

8,651

10,562

6,136

52,653

11

8,743

28,591

25,196

128,252

19,962

0

27,063

24,742

94,807

468,083

1.12%
20,185

1.12%
0

1.12%
27,367

1.12%
25,019

1.12%
95,871

1.12%
473,334

159
279.63

138
34.62

0
0.00

159
54.21

159
49.56

159
189.91

159
938.00

0.00
514

231.66
27,094

26.33
3,082

0.00
11

74.89
8,722

244.89
28,396

215.81
25,170

1094.00
128,096

0.00
0
514

47.97
10,466
16,628

8.29
0
3,082

0.00
0
11

-20.68
8,543
179

-195.33
10,571
17,825

-25.90
5,523
19,647

-156
55,407
72,689

BASE PERIOD DEMAND

ALLOCATION YEAR DEMAND ADJUSTMENT

ALLOCATION YEAR IMPORT DEMAND

Growth

Allocation Year Local Supplies (FY2014)
Allocation Year Imported Demand

IMPORT MINIMUM ALLOCATION
Import Minimum Percentage

85.0%

85.0%

85.0%

85.0%

85.0%

85.0%

85.0%

85.0%

85.0%

85.0%

Import Minimum Allocation

76.0

12,498.5

436.6

14,134.2

2,619.8

9.7

152.4

15,151.0

16,700.4

61,785.5

Retail Impact Adjustment Allocation
Retail Impact Adjustment CREDIT

23%
1.2%
1.0

42%
2.1%
311.4

100%
5.0%
25.7

61%
3.1%
510.3

100%
5.0%
154.1

100%
5.0%
0.6

2%
0.1%
0.2

63%
3.1%
559.4

78%
3.9%
766.8

57%
2.8%
2,062.4

Import Allocation with Retail Credit

77.1

12,809.9

462.3

14,644.5

2,773.9

10.3

152.6

15,710.4

17,467.2

63,847.9

RETAIL IMPACT ADJUSTMENT CREDIT
Dependence on Metropolitan

1

DEMAND HARDENING CREDIT 2

1. The MWD Retail Impact Adjustment Credit, when applied to the individual water agencies within Western's general service area, results in individual agency allocations that exceed the total
wholesale allocation from MWD. As such the amount of water over allocated is subtracted from the total Demand Hardening Credit.
2. The MWD Conservation Demand Hardening Credit methodology, when applied to the various GPCD values and GPCD changes at the local level with significantly lower water demands, results in
individual agency allocations that exceed the total wholesale allocation from MWD. As such, the wholesale Demand Hardening Credit has been divided among the urban retail water suppliers in
proportion to the base period demand for imported water relative to the total imported water demand for all urban retail water suppliers.
Demand Hardening Credit

Base GPCD
Allocation Year GPCD
Change in GPCD
Acre-Foot Change

362
242
120
63,837

Regional Shortage Percentage
GPCD Percent Reduction

10%
33.3%

10

1,772

0

2,194

351

0

11

2,059

2,177

8,841

87

14,582

462

16,839

3,125

10

163

17,769

19,644

72,689

TOTAL DAP IMPORT ALLOCATION

Total DAP Allocation

The table above illustrates the calculation of the estimated import water supply available to each water supplier within Western’s service area during DAP Shortage Level 2. All values are estimates as the actual volumes of water available to
each agency are ultimately dependent on the certified production of local supplies throughout Western’s import agency region. The final allocation will be reconciled at the completion of each fiscal year during which a water allocation is in
place.
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Shortage Level 3: Calculations Spreadsheet

BOX SPRINGS

CORONA

EAGLE
VALLEY

EVMWD

LLWD

MWD

Base Period Import Supplies (AVG FY13 & FY14)

86

15,518

514

19,214

3,074

Base Period Local Supplies (AVG FY13 & FY14)

295

19,177

0

7,832

0

Base Period Total Demand

380

34,696

514

27,047

3,074

Base Period Average Population

3,300

158,611

0

139,599

% of growth
Allocation Year Population

1.12%
3,337

1.12%
160,390

1.12%
0

1.12%
141,165

GPCD Applied to Growth
Demand Growth

104
4.29

159
317.71

0
0.00

LESS Growth in Conservation & Recycling
Adjusted Allocation Year Demand

3.26
381

297.17
34,716

1.03
292
89

20.54
20,012
14,704

NORCO

RANCHO

WESTERN

TOTAL

11

93

18,029

19,060

75,599

0

8,651

10,562

6,136

52,653

11

8,743

28,591

25,196

128,252

19,962

0

27,063

24,742

94,807

468,083

1.12%
20,185

1.12%
0

1.12%
27,367

1.12%
25,019

1.12%
95,871

1.12%
473,334

159
279.63

138
34.62

0
0.00

159
54.21

159
49.56

159
189.91

159
938.00

0.00
514

231.66
27,094

26.33
3,082

0.00
11

74.89
8,722

244.89
28,396

215.81
25,170

1094.00
128,096

0.00
0
514

47.97
10,466
16,628

8.29
0
3,082

0.00
0
11

-20.68
8,543
179

-195.33
10,571
17,825

-25.90
5,523
19,647

-156
55,407
72,689

BASE PERIOD DEMAND

ALLOCATION YEAR DEMAND ADJUSTMENT

ALLOCATION YEAR IMPORT DEMAND

Growth

Allocation Year Local Supplies (FY2014)
Allocation Year Imported Demand

IMPORT MINIMUM ALLOCATION
Import Minimum Percentage

77.5%

77.5%

77.5%

77.5%

77.5%

77.5%

77.5%

77.5%

77.5%

77.5%

Import Minimum Allocation

69.3

11,395.7

398.1

12,887.1

2,388.7

8.9

139.0

13,814.1

15,226.8

56,333.9

Retail Impact Adjustment Allocation
Retail Impact Adjustment CREDIT

23%
1.8%
1.6

42%
3.2%
467.1

100%
7.5%
38.5

61%
4.6%
765.4

100%
7.5%
231.2

100%
7.5%
0.9

2%
0.2%
0.3

63%
4.7%
839.2

78%
5.9%
1,150.2

57%
4.3%
3,093.6

Import Allocation with Retail Credit

70.9

11,862.8

436.6

13,652.5

2,619.8

9.7

139.3

14,653.3

16,377.0

59,427.4

RETAIL IMPACT ADJUSTMENT CREDIT
Dependence on Metropolitan

1

DEMAND HARDENING CREDIT 2

1. The MWD Retail Impact Adjustment Credit, when applied to the individual water agencies within Western's general service area, results in individual agency allocations that exceed the total
wholesale allocation from MWD. As such the amount of water over allocated is subtracted from the total Demand Hardening Credit.
2. The MWD Conservation Demand Hardening Credit methodology, when applied to the various GPCD values and GPCD changes at the local level with significantly lower water demands, results in
individual agency allocations that exceed the total wholesale allocation from MWD. As such, the wholesale Demand Hardening Credit has been divided among the urban retail water suppliers in
proportion to the base period demand for imported water relative to the total imported water demand for all urban retail water suppliers.
Demand Hardening Credit

Base GPCD
Allocation Year GPCD
Change in GPCD
Acre-Foot Change

362
242
120
63,837

Regional Shortage Percentage
GPCD Percent Reduction

15%
33.3%

13

2,412

0

2,986

478

0

14

2,802

2,962

12,068

84

14,275

437

16,639

3,098

10

154

17,455

19,339

71,496

TOTAL DAP IMPORT ALLOCATION

Total DAP Allocation

The table above illustrates the calculation of the estimated import water supply available to each water supplier within Western’s service area during DAP Shortage Level 3. All values are estimates as the actual volumes of water available to
each agency are ultimately dependent on the certified production of local supplies throughout Western’s import agency region. The final allocation will be reconciled at the completion of each fiscal year during which a water allocation is in
place.
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Shortage Level 4: Calculations Spreadsheet

BOX SPRINGS

CORONA

EAGLE
VALLEY

EVMWD

LLWD

MWD

Base Period Import Supplies (AVG FY13 & FY14)

86

15,518

514

19,214

3,074

Base Period Local Supplies (AVG FY13 & FY14)

295

19,177

0

7,832

0

Base Period Total Demand

380

34,696

514

27,047

3,074

Base Period Average Population

3,300

158,611

0

139,599

% of growth
Allocation Year Population

1.12%
3,337

1.12%
160,390

1.12%
0

1.12%
141,165

GPCD Applied to Growth
Demand Growth

104
4.29

159
317.71

0
0.00

LESS Growth in Conservation & Recycling
Adjusted Allocation Year Demand

3.26
381

297.17
34,716

1.03
292
89

20.54
20,012
14,704

NORCO

RANCHO

WESTERN

TOTAL

11

93

18,029

19,060

75,599

0

8,651

10,562

6,136

52,653

11

8,743

28,591

25,196

128,252

19,962

0

27,063

24,742

94,807

468,083

1.12%
20,185

1.12%
0

1.12%
27,367

1.12%
25,019

1.12%
95,871

1.12%
473,334

159
279.63

138
34.62

0
0.00

159
54.21

159
49.56

159
189.91

159
938.00

0.00
514

231.66
27,094

26.33
3,082

0.00
11

74.89
8,722

244.89
28,396

215.81
25,170

1094.00
128,096

0.00
0
514

47.97
10,466
16,628

8.29
0
3,082

0.00
0
11

-20.68
8,543
179

-195.33
10,571
17,825

-25.90
5,523
19,647

-156
55,407
72,689

BASE PERIOD DEMAND

ALLOCATION YEAR DEMAND ADJUSTMENT

ALLOCATION YEAR IMPORT DEMAND

Growth

Allocation Year Local Supplies (FY2014)
Allocation Year Imported Demand

IMPORT MINIMUM ALLOCATION
Import Minimum Percentage

70.0%

70.0%

70.0%

70.0%

70.0%

70.0%

70.0%

70.0%

70.0%

70.0%

Import Minimum Allocation

62.6

10,292.9

359.6

11,639.9

2,157.5

8.0

125.5

12,477.3

13,753.2

50,882.2

Retail Impact Adjustment Allocation
Retail Impact Adjustment CREDIT

23%
2.3%
2.1

42%
4.2%
622.8

100%
10.0%
51.4

61%
6.1%
1,020.5

100%
10.0%
308.2

100%
10.0%
1.1

2%
0.2%
0.4

63%
6.3%
1,118.9

78%
7.8%
1,533.6

57%
5.7%
4,124.8

Import Allocation with Retail Credit

64.7

10,915.6

411.0

12,660.5

2,465.7

9.2

125.9

13,596.2

15,286.9

55,007.0

RETAIL IMPACT ADJUSTMENT CREDIT
Dependence on Metropolitan

1

DEMAND HARDENING CREDIT 2

1. The MWD Retail Impact Adjustment Credit, when applied to the individual water agencies within Western's general service area, results in individual agency allocations that exceed the total
wholesale allocation from MWD. As such the amount of water over allocated is subtracted from the total Demand Hardening Credit.
2. The MWD Conservation Demand Hardening Credit methodology, when applied to the various GPCD values and GPCD changes at the local level with significantly lower water demands, results in
individual agency allocations that exceed the total wholesale allocation from MWD. As such, the wholesale Demand Hardening Credit has been divided among the urban retail water suppliers in
proportion to the base period demand for imported water relative to the total imported water demand for all urban retail water suppliers.
Demand Hardening Credit

Base GPCD
Allocation Year GPCD
Change in GPCD
Acre-Foot Change

362
242
120
63,837

Regional Shortage Percentage
GPCD Percent Reduction

20%
33.3%

16

2,883

0

3,570

571

0

17

3,350

3,541

14,482

81

13,799

411

16,230

3,037

9

143

16,946

18,828

69,489

TOTAL DAP IMPORT ALLOCATION

Total DAP Allocation

The table above illustrates the calculation of the estimated import water supply available to each water supplier within Western’s service area during DAP Shortage Level 4. All values are estimates as the actual volumes of water available to
each agency are ultimately dependent on the certified production of local supplies throughout Western’s import agency region. The final allocation will be reconciled at the completion of each fiscal year during which a water allocation is in
place.
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Shortage Level 5: Calculations Spreadsheet

BOX SPRINGS

CORONA

EAGLE
VALLEY

EVMWD

LLWD

MWD

Base Period Import Supplies (AVG FY13 & FY14)

86

15,518

514

19,214

3,074

Base Period Local Supplies (AVG FY13 & FY14)

295

19,177

0

7,832

0

Base Period Total Demand

380

34,696

514

27,047

3,074

Base Period Average Population

3,300

158,611

0

139,599

% of growth
Allocation Year Population

1.12%
3,337

1.12%
160,390

1.12%
0

1.12%
141,165

GPCD Applied to Growth
Demand Growth

104
4.29

159
317.71

0
0.00

LESS Growth in Conservation & Recycling
Adjusted Allocation Year Demand

3.26
381

297.17
34,716

1.03
292
89

20.54
20,012
14,704

NORCO

RANCHO

WESTERN

TOTAL

11

93

18,029

19,060

75,599

0

8,651

10,562

6,136

52,653

11

8,743

28,591

25,196

128,252

19,962

0

27,063

24,742

94,807

468,083

1.12%
20,185

1.12%
0

1.12%
27,367

1.12%
25,019

1.12%
95,871

1.12%
473,334

159
279.63

138
34.62

0
0.00

159
54.21

159
49.56

159
189.91

159
938.00

0.00
514

231.66
27,094

26.33
3,082

0.00
11

74.89
8,722

244.89
28,396

215.81
25,170

1094.00
128,096

0.00
0
514

47.97
10,466
16,628

8.29
0
3,082

0.00
0
11

-20.68
8,543
179

-195.33
10,571
17,825

-25.90
5,523
19,647

-156
55,407
72,689

BASE PERIOD DEMAND

ALLOCATION YEAR DEMAND ADJUSTMENT

ALLOCATION YEAR IMPORT DEMAND

Growth

Allocation Year Local Supplies (FY2014)
Allocation Year Imported Demand

IMPORT MINIMUM ALLOCATION
Import Minimum Percentage

62.5%

62.5%

62.5%

62.5%

62.5%

62.5%

62.5%

62.5%

62.5%

62.5%

Import Minimum Allocation

55.9

9,190.0

321.1

10,392.8

1,926.3

7.2

112.1

11,140.4

12,279.7

45,430.5

Retail Impact Adjustment Allocation
Retail Impact Adjustment CREDIT

23%
2.9%
2.6

42%
5.3%
778.5

100%
12.5%
64.2

61%
7.7%
1,275.7

100%
12.5%
385.3

100%
12.5%
1.4

2%
0.3%
0.5

63%
7.8%
1,398.6

78%
9.8%
1,917.0

57%
7.1%
5,156.0

Import Allocation with Retail Credit

58.5

9,968.5

385.3

11,668.5

2,311.6

8.6

112.5

12,539.0

14,196.7

50,586.5

RETAIL IMPACT ADJUSTMENT CREDIT
Dependence on Metropolitan

1

DEMAND HARDENING CREDIT 2

1. The MWD Retail Impact Adjustment Credit, when applied to the individual water agencies within Western's general service area, results in individual agency allocations that exceed the total
wholesale allocation from MWD. As such the amount of water over allocated is subtracted from the total Demand Hardening Credit.
2. The MWD Conservation Demand Hardening Credit methodology, when applied to the various GPCD values and GPCD changes at the local level with significantly lower water demands, results in
individual agency allocations that exceed the total wholesale allocation from MWD. As such, the wholesale Demand Hardening Credit has been divided among the urban retail water suppliers in
proportion to the base period demand for imported water relative to the total imported water demand for all urban retail water suppliers.
Demand Hardening Credit

Base GPCD
Allocation Year GPCD
Change in GPCD
Acre-Foot Change

362
242
120
63,837

Regional Shortage Percentage
GPCD Percent Reduction

25%
33.3%

19

3,354

0

4,153

664

0

20

3,897

4,120

16,896

77

13,323

385

15,822

2,976

9

133

16,436

18,317

67,482

TOTAL DAP IMPORT ALLOCATION

Total DAP Allocation

The table above illustrates the calculation of the estimated import water supply available to each water supplier within Western’s service area during DAP Shortage Level 5. All values are estimates as the actual volumes of water available to
each agency are ultimately dependent on the certified production of local supplies throughout Western’s import agency region. The final allocation will be reconciled at the completion of each fiscal year during which a water allocation is in
place.

Appendix A

Drought Allocation Plan for the
Western Municipal Water District of Riverside County

Updated May 2015

Shortage Level 6: Calculations Spreadsheet

BOX SPRINGS

CORONA

EAGLE
VALLEY

EVMWD

LLWD

MWD

Base Period Import Supplies (AVG FY13 & FY14)

86

15,518

514

19,214

3,074

Base Period Local Supplies (AVG FY13 & FY14)

295

19,177

0

7,832

0

Base Period Total Demand

380

34,696

514

27,047

3,074

Base Period Average Population

3,300

158,611

0

139,599

% of growth
Allocation Year Population

1.12%
3,337

1.12%
160,390

1.12%
0

1.12%
141,165

GPCD Applied to Growth
Demand Growth

104
4.29

159
317.71

0
0.00

LESS Growth in Conservation & Recycling
Adjusted Allocation Year Demand

3.26
381

297.17
34,716

1.03
292
89

20.54
20,012
14,704

NORCO

RANCHO

WESTERN

TOTAL

11

93

18,029

19,060

75,599

0

8,651

10,562

6,136

52,653

11

8,743

28,591

25,196

128,252

19,962

0

27,063

24,742

94,807

468,083

1.12%
20,185

1.12%
0

1.12%
27,367

1.12%
25,019

1.12%
95,871

1.12%
473,334

159
279.63

138
34.62

0
0.00

159
54.21

159
49.56

159
189.91

159
938.00

0.00
514

231.66
27,094

26.33
3,082

0.00
11

74.89
8,722

244.89
28,396

215.81
25,170

1094.00
128,096

0.00
0
514

47.97
10,466
16,628

8.29
0
3,082

0.00
0
11

-20.68
8,543
179

-195.33
10,571
17,825

-25.90
5,523
19,647

-156
55,407
72,689

BASE PERIOD DEMAND

ALLOCATION YEAR DEMAND ADJUSTMENT

ALLOCATION YEAR IMPORT DEMAND

Growth

Allocation Year Local Supplies (FY2014)
Allocation Year Imported Demand

IMPORT MINIMUM ALLOCATION
Import Minimum Percentage

55.0%

55.0%

55.0%

55.0%

55.0%

55.0%

55.0%

55.0%

55.0%

55.0%

Import Minimum Allocation

49.2

8,087.2

282.5

9,145.7

1,695.2

6.3

98.6

9,803.6

10,806.1

39,978.9

Retail Impact Adjustment Allocation
Retail Impact Adjustment CREDIT

23%
3.5%
3.1

42%
6.4%
934.2

100%
15.0%
77.1

61%
9.2%
1,530.8

100%
15.0%
462.3

100%
15.0%
1.7

2%
0.3%
0.6

63%
9.4%
1,678.3

78%
11.7%
2,300.5

57%
8.5%
6,187.2

Import Allocation with Retail Credit

52.3

9,021.4

359.6

10,676.4

2,157.5

8.0

99.2

11,481.9

13,106.6

46,166.0

RETAIL IMPACT ADJUSTMENT CREDIT
Dependence on Metropolitan

1

DEMAND HARDENING CREDIT 2

1. The MWD Retail Impact Adjustment Credit, when applied to the individual water agencies within Western's general service area, results in individual agency allocations that exceed the total
wholesale allocation from MWD. As such the amount of water over allocated is subtracted from the total Demand Hardening Credit.
2. The MWD Conservation Demand Hardening Credit methodology, when applied to the various GPCD values and GPCD changes at the local level with significantly lower water demands, results in
individual agency allocations that exceed the total wholesale allocation from MWD. As such, the wholesale Demand Hardening Credit has been divided among the urban retail water suppliers in
proportion to the base period demand for imported water relative to the total imported water demand for all urban retail water suppliers.
Demand Hardening Credit

Base GPCD
Allocation Year GPCD
Change in GPCD
Acre-Foot Change

362
242
120
63,837

Regional Shortage Percentage
GPCD Percent Reduction

30%
33.3%

21

3,826

0

4,737

758

0

23

4,445

4,699

19,309

74

12,847

360

15,413

2,915

8

122

15,927

17,806

65,475

TOTAL DAP IMPORT ALLOCATION

Total DAP Allocation

The table above illustrates the calculation of the estimated import water supply available to each water supplier within Western’s service area during DAP Shortage Level 6. All values are estimates as the actual volumes of water available to
each agency are ultimately dependent on the certified production of local supplies throughout Western’s import agency region. The final allocation will be reconciled at the completion of each fiscal year during which a water allocation is in
place.

Appendix A

Drought Allocation Plan for the
Western Municipal Water District of Riverside County

Updated May 2015

Shortage Level 7: Calculations Spreadsheet

BOX SPRINGS

CORONA

EAGLE
VALLEY

EVMWD

LLWD

MWD

Base Period Import Supplies (AVG FY13 & FY14)

86

15,518

514

19,214

3,074

Base Period Local Supplies (AVG FY13 & FY14)

295

19,177

0

7,832

0

Base Period Total Demand

380

34,696

514

27,047

3,074

Base Period Average Population

3,300

158,611

0

139,599

% of growth
Allocation Year Population

1.12%
3,337

1.12%
160,390

1.12%
0

1.12%
141,165

GPCD Applied to Growth
Demand Growth

104
4.29

159
317.71

0
0.00

LESS Growth in Conservation & Recycling
Adjusted Allocation Year Demand

3.26
381

297.17
34,716

1.03
292
89

20.54
20,012
14,704

NORCO

RANCHO

WESTERN

TOTAL

11

93

18,029

19,060

75,599

0

8,651

10,562

6,136

52,653

11

8,743

28,591

25,196

128,252

19,962

0

27,063

24,742

94,807

468,083

1.12%
20,185

1.12%
0

1.12%
27,367

1.12%
25,019

1.12%
95,871

1.12%
473,334

159
279.63

138
34.62

0
0.00

159
54.21

159
49.56

159
189.91

159
938.00

0.00
514

231.66
27,094

26.33
3,082

0.00
11

74.89
8,722

244.89
28,396

215.81
25,170

1094.00
128,096

0.00
0
514

47.97
10,466
16,628

8.29
0
3,082

0.00
0
11

-20.68
8,543
179

-195.33
10,571
17,825

-25.90
5,523
19,647

-156
55,407
72,689

BASE PERIOD DEMAND

ALLOCATION YEAR DEMAND ADJUSTMENT

ALLOCATION YEAR IMPORT DEMAND

Growth

Allocation Year Local Supplies (FY2014)
Allocation Year Imported Demand

IMPORT MINIMUM ALLOCATION
Import Minimum Percentage

47.5%

47.5%

47.5%

47.5%

47.5%

47.5%

47.5%

47.5%

47.5%

47.5%

Import Minimum Allocation

42.5

6,984.4

244.0

7,898.5

1,464.0

5.4

85.2

8,466.7

9,332.6

34,527.2

Retail Impact Adjustment Allocation
Retail Impact Adjustment CREDIT

23%
4.1%
3.7

42%
7.4%
1,089.9

100%
17.5%
89.9

61%
10.7%
1,785.9

100%
17.5%
539.4

100%
17.5%
2.0

2%
0.4%
0.6

63%
11.0%
1,958.1

78%
13.7%
2,683.9

57%
9.9%
7,218.4

Import Allocation with Retail Credit

46.2

8,074.3

333.9

9,684.4

2,003.4

7.4

85.8

10,424.8

12,016.4

41,745.6

RETAIL IMPACT ADJUSTMENT CREDIT
Dependence on Metropolitan

1

DEMAND HARDENING CREDIT 2

1. The MWD Retail Impact Adjustment Credit, when applied to the individual water agencies within Western's general service area, results in individual agency allocations that exceed the total
wholesale allocation from MWD. As such the amount of water over allocated is subtracted from the total Demand Hardening Credit.
2. The MWD Conservation Demand Hardening Credit methodology, when applied to the various GPCD values and GPCD changes at the local level with significantly lower water demands, results in
individual agency allocations that exceed the total wholesale allocation from MWD. As such, the wholesale Demand Hardening Credit has been divided among the urban retail water suppliers in
proportion to the base period demand for imported water relative to the total imported water demand for all urban retail water suppliers.
Demand Hardening Credit

Base GPCD
Allocation Year GPCD
Change in GPCD
Acre-Foot Change

362
242
120
63,837

Regional Shortage Percentage
GPCD Percent Reduction

35%
33.3%

24

4,297

0

5,320

851

0

26

4,992

5,278

21,723

70

12,371

334

15,005

2,855

7

111

15,417

17,294

63,469

TOTAL DAP IMPORT ALLOCATION

Total DAP Allocation

The table above illustrates the calculation of the estimated import water supply available to each water supplier within Western’s service area during DAP Shortage Level 7. All values are estimates as the actual volumes of water available to
each agency are ultimately dependent on the certified production of local supplies throughout Western’s import agency region. The final allocation will be reconciled at the completion of each fiscal year during which a water allocation is in
place.

Appendix A

Drought Allocation Plan for the
Western Municipal Water District of Riverside County

Updated May 2015

Shortage Level 8: Calculations Spreadsheet

BOX SPRINGS

CORONA

EAGLE
VALLEY

EVMWD

LLWD

MWD

Base Period Import Supplies (AVG FY13 & FY14)

86

15,518

514

19,214

3,074

Base Period Local Supplies (AVG FY13 & FY14)

295

19,177

0

7,832

0

Base Period Total Demand

380

34,696

514

27,047

3,074

Base Period Average Population

3,300

158,611

0

139,599

% of growth
Allocation Year Population

1.12%
3,337

1.12%
160,390

1.12%
0

1.12%
141,165

GPCD Applied to Growth
Demand Growth

104
4.29

159
317.71

0
0.00

LESS Growth in Conservation & Recycling
Adjusted Allocation Year Demand

3.26
381

297.17
34,716

1.03
292
89

20.54
20,012
14,704

NORCO

RANCHO

WESTERN

TOTAL

11

93

18,029

19,060

75,599

0

8,651

10,562

6,136

52,653

11

8,743

28,591

25,196

128,252

19,962

0

27,063

24,742

94,807

468,083

1.12%
20,185

1.12%
0

1.12%
27,367

1.12%
25,019

1.12%
95,871

1.12%
473,334

159
279.63

138
34.62

0
0.00

159
54.21

159
49.56

159
189.91

159
938.00

0.00
514

231.66
27,094

26.33
3,082

0.00
11

74.89
8,722

244.89
28,396

215.81
25,170

1094.00
128,096

0.00
0
514

47.97
10,466
16,628

8.29
0
3,082

0.00
0
11

-20.68
8,543
179

-195.33
10,571
17,825

-25.90
5,523
19,647

-156
55,407
72,689

BASE PERIOD DEMAND

ALLOCATION YEAR DEMAND ADJUSTMENT

ALLOCATION YEAR IMPORT DEMAND

Growth

Allocation Year Local Supplies (FY2014)
Allocation Year Imported Demand

IMPORT MINIMUM ALLOCATION
Import Minimum Percentage

40.0%

40.0%

40.0%

40.0%

40.0%

40.0%

40.0%

40.0%

40.0%

40.0%

Import Minimum Allocation

35.8

5,881.6

205.5

6,651.4

1,232.9

4.6

71.7

7,129.9

7,859.0

29,075.5

Retail Impact Adjustment Allocation
Retail Impact Adjustment CREDIT

23%
4.7%
4.2

42%
8.5%
1,245.6

100%
20.0%
102.7

61%
12.3%
2,041.1

100%
20.0%
616.4

100%
20.0%
2.3

2%
0.4%
0.7

63%
12.6%
2,237.8

78%
15.6%
3,067.3

57%
11.3%
8,249.6

Import Allocation with Retail Credit

40.0

7,127.2

308.2

8,692.4

1,849.3

6.9

72.5

9,367.7

10,926.3

37,325.1

RETAIL IMPACT ADJUSTMENT CREDIT
Dependence on Metropolitan

1

DEMAND HARDENING CREDIT 2

1. The MWD Retail Impact Adjustment Credit, when applied to the individual water agencies within Western's general service area, results in individual agency allocations that exceed the total
wholesale allocation from MWD. As such the amount of water over allocated is subtracted from the total Demand Hardening Credit.
2. The MWD Conservation Demand Hardening Credit methodology, when applied to the various GPCD values and GPCD changes at the local level with significantly lower water demands, results in
individual agency allocations that exceed the total wholesale allocation from MWD. As such, the wholesale Demand Hardening Credit has been divided among the urban retail water suppliers in
proportion to the base period demand for imported water relative to the total imported water demand for all urban retail water suppliers.
Demand Hardening Credit

Base GPCD
Allocation Year GPCD
Change in GPCD
Acre-Foot Change

362
242
120
63,837

Regional Shortage Percentage
GPCD Percent Reduction

40%
33.3%

26

4,768

0

5,904

945

0

28

5,540

5,857

24,137

66

11,896

308

14,596

2,794

7

101

14,907

16,783

61,462

TOTAL DAP IMPORT ALLOCATION

Total DAP Allocation

The table above illustrates the calculation of the estimated import water supply available to each water supplier within Western’s service area during DAP Shortage Level 8. All values are estimates as the actual volumes of water available to
each agency are ultimately dependent on the certified production of local supplies throughout Western’s import agency region. The final allocation will be reconciled at the completion of each fiscal year during which a water allocation is in
place.

Appendix A

Drought Allocation Plan for the
Western Municipal Water District of Riverside County

Updated May 2015

Shortage Level 9: Calculations Spreadsheet

BOX SPRINGS

CORONA

EAGLE
VALLEY

EVMWD

LLWD

MWD

Base Period Import Supplies (AVG FY13 & FY14)

86

15,518

514

19,214

3,074

Base Period Local Supplies (AVG FY13 & FY14)

295

19,177

0

7,832

0

Base Period Total Demand

380

34,696

514

27,047

3,074

Base Period Average Population

3,300

158,611

0

139,599

% of growth
Allocation Year Population

1.12%
3,337

1.12%
160,390

1.12%
0

1.12%
141,165

GPCD Applied to Growth
Demand Growth

104
4.29

159
317.71

0
0.00

LESS Growth in Conservation & Recycling
Adjusted Allocation Year Demand

3.26
381

297.17
34,716

1.03
292
89

20.54
20,012
14,704

NORCO

RANCHO

WESTERN

TOTAL

11

93

18,029

19,060

75,599

0

8,651

10,562

6,136

52,653

11

8,743

28,591

25,196

128,252

19,962

0

27,063

24,742

94,807

468,083

1.12%
20,185

1.12%
0

1.12%
27,367

1.12%
25,019

1.12%
95,871

1.12%
473,334

159
279.63

138
34.62

0
0.00

159
54.21

159
49.56

159
189.91

159
938.00

0.00
514

231.66
27,094

26.33
3,082

0.00
11

74.89
8,722

244.89
28,396

215.81
25,170

1094.00
128,096

0.00
0
514

47.97
10,466
16,628

8.29
0
3,082

0.00
0
11

-20.68
8,543
179

-195.33
10,571
17,825

-25.90
5,523
19,647

-156
55,407
72,689

BASE PERIOD DEMAND

ALLOCATION YEAR DEMAND ADJUSTMENT

ALLOCATION YEAR IMPORT DEMAND

Growth

Allocation Year Local Supplies (FY2014)
Allocation Year Imported Demand

IMPORT MINIMUM ALLOCATION
Import Minimum Percentage

32.5%

32.5%

32.5%

32.5%

32.5%

32.5%

32.5%

32.5%

32.5%

32.5%

Import Minimum Allocation

29.1

4,778.8

167.0

5,404.3

1,001.7

3.7

58.3

5,793.0

6,385.4

23,623.9

Retail Impact Adjustment Allocation
Retail Impact Adjustment CREDIT

23%
5.3%
4.7

42%
9.5%
1,401.3

100%
22.5%
115.6

61%
13.8%
2,296.2

100%
22.5%
693.5

100%
22.5%
2.6

2%
0.5%
0.8

63%
14.1%
2,517.5

78%
17.6%
3,450.7

57%
12.8%
9,280.7

Import Allocation with Retail Credit

33.8

6,180.1

282.5

7,700.4

1,695.2

6.3

59.1

8,310.5

9,836.1

32,904.6

RETAIL IMPACT ADJUSTMENT CREDIT
Dependence on Metropolitan

1

DEMAND HARDENING CREDIT 2

1. The MWD Retail Impact Adjustment Credit, when applied to the individual water agencies within Western's general service area, results in individual agency allocations that exceed the total
wholesale allocation from MWD. As such the amount of water over allocated is subtracted from the total Demand Hardening Credit.
2. The MWD Conservation Demand Hardening Credit methodology, when applied to the various GPCD values and GPCD changes at the local level with significantly lower water demands, results in
individual agency allocations that exceed the total wholesale allocation from MWD. As such, the wholesale Demand Hardening Credit has been divided among the urban retail water suppliers in
proportion to the base period demand for imported water relative to the total imported water demand for all urban retail water suppliers.
Demand Hardening Credit

Base GPCD
Allocation Year GPCD
Change in GPCD
Acre-Foot Change

362
242
120
63,837

Regional Shortage Percentage
GPCD Percent Reduction

45%
33.3%

29

5,240

0

6,488

1,038

0

31

6,087

6,436

26,550

63

11,420

283

14,188

2,733

6

90

14,398

16,272

59,455

TOTAL DAP IMPORT ALLOCATION

Total DAP Allocation

The table above illustrates the calculation of the estimated import water supply available to each water supplier within Western’s service area during DAP Shortage Level 9. All values are estimates as the actual volumes of water available to
each agency are ultimately dependent on the certified production of local supplies throughout Western’s import agency region. The final allocation will be reconciled at the completion of each fiscal year during which a water allocation is in
place.
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Drought Allocation Plan for the
Western Municipal Water District of Riverside County

Updated May 2015

Shortage Level 10: Calculations Spreadsheet

BOX SPRINGS

CORONA

EAGLE
VALLEY

EVMWD

LLWD

MWD

Base Period Import Supplies (AVG FY13 & FY14)

86

15,518

514

19,214

3,074

Base Period Local Supplies (AVG FY13 & FY14)

295

19,177

0

7,832

0

Base Period Total Demand

380

34,696

514

27,047

3,074

Base Period Average Population

3,300

158,611

0

139,599

% of growth
Allocation Year Population

1.12%
3,337

1.12%
160,390

1.12%
0

1.12%
141,165

GPCD Applied to Growth
Demand Growth

104
4.29

159
317.71

0
0.00

LESS Growth in Conservation & Recycling
Adjusted Allocation Year Demand

3.26
381

297.17
34,716

1.03
292
89

20.54
20,012
14,704

NORCO

RANCHO

WESTERN

TOTAL

11

93

18,029

19,060

75,599

0

8,651

10,562

6,136

52,653

11

8,743

28,591

25,196

128,252

19,962

0

27,063

24,742

94,807

468,083

1.12%
20,185

1.12%
0

1.12%
27,367

1.12%
25,019

1.12%
95,871

1.12%
473,334

159
279.63

138
34.62

0
0.00

159
54.21

159
49.56

159
189.91

159
938.00

0.00
514

231.66
27,094

26.33
3,082

0.00
11

74.89
8,722

244.89
28,396

215.81
25,170

1094.00
128,096

0.00
0
514

47.97
10,466
16,628

8.29
0
3,082

0.00
0
11

-20.68
8,543
179

-195.33
10,571
17,825

-25.90
5,523
19,647

-156
55,407
72,689

BASE PERIOD DEMAND

ALLOCATION YEAR DEMAND ADJUSTMENT

ALLOCATION YEAR IMPORT DEMAND

Growth

Allocation Year Local Supplies (FY2014)
Allocation Year Imported Demand

IMPORT MINIMUM ALLOCATION
Import Minimum Percentage

25.0%

25.0%

25.0%

25.0%

25.0%

25.0%

25.0%

25.0%

25.0%

25.0%

Import Minimum Allocation

22.4

3,676.0

128.4

4,157.1

770.5

2.9

44.8

4,456.2

4,911.9

18,172.2

Retail Impact Adjustment Allocation
Retail Impact Adjustment CREDIT

23%
5.9%
5.2

42%
10.6%
1,557.0

100%
25.0%
128.4

61%
15.3%
2,551.3

100%
25.0%
770.5

100%
25.0%
2.9

2%
0.5%
0.9

63%
15.7%
2,797.2

78%
19.5%
3,834.1

57%
14.2%
10,311.9

Import Allocation with Retail Credit

27.6

5,233.0

256.9

6,708.4

1,541.1

5.7

45.8

7,253.4

8,746.0

28,484.2

RETAIL IMPACT ADJUSTMENT CREDIT
Dependence on Metropolitan

1

DEMAND HARDENING CREDIT 2

1. The MWD Retail Impact Adjustment Credit, when applied to the individual water agencies within Western's general service area, results in individual agency allocations that exceed the total
wholesale allocation from MWD. As such the amount of water over allocated is subtracted from the total Demand Hardening Credit.
2. The MWD Conservation Demand Hardening Credit methodology, when applied to the various GPCD values and GPCD changes at the local level with significantly lower water demands, results in
individual agency allocations that exceed the total wholesale allocation from MWD. As such, the wholesale Demand Hardening Credit has been divided among the urban retail water suppliers in
proportion to the base period demand for imported water relative to the total imported water demand for all urban retail water suppliers.
Demand Hardening Credit

Base GPCD
Allocation Year GPCD
Change in GPCD
Acre-Foot Change

362
242
120
63,837

Regional Shortage Percentage
GPCD Percent Reduction

50%
33.3%

32

5,711

0

7,071

1,131

0

34

6,635

7,015

28,964

59

10,944

257

13,780

2,672

6

80

13,888

15,760

57,448

TOTAL DAP IMPORT ALLOCATION

Total DAP Allocation

The table above illustrates the calculation of the estimated import water supply available to each water supplier within Western’s service area during DAP Shortage Level 10. All values are estimates as the actual volumes of water available to
each agency are ultimately dependent on the certified production of local supplies throughout Western’s import agency region. The final allocation will be reconciled at the completion of each fiscal year during which a water allocation is in
place.
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Appendix B Overview of the Metropolitan Water District Shortage Allocation
Plan
Metropolitan’s WSAP is the basis for allocation of shortages in supplies to member agencies should
Metropolitan be unable to meet total firm demands. The first WSAP was prepared in 2007 due to dry
conditions and uncertainty about future pumping operations from the State Water Project caused by
fishery protection measures in the Sacramento-San Joaquin Bay-Delta. Since 2007, Metropolitan staff
worked jointly with the member agency managers and staff to revise the plan. In December of 2014, the
Metropolitan Board of Directors adopted the revisions as described later in this appendix.
The WSAP is based upon the 1999 Water Surplus and Drought Management Plan (WSDM Plan), which
introduced the concept of using a base period to estimate water needs under an allocation.
Water Surplus and Drought Management Plan
The WSDM is the drought management plan that Metropolitan currently operates under which
addresses both drought actions and water surplus actions. However, a water allocation methodology in
the event “rationing” becomes necessary is not included in the WSDM Plan.
The following are the guiding principle, supporting principles and implementation goals of the WSDM
Plan:
Guiding Principle
• 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.
Supporting Principles
• Maintain an ongoing coordinated effort among Metropolitan and its Member Agencies to
encourage efficient water use and cost-effective local resource.
•

Encourage local and regional storage during periods of surplus and use of storage during periods
of shortage.

•

Manage and operate Metropolitan’s regional storage and delivery system in coordination with
local facilities to capture and store surplus water in local groundwater and surface reservoirs.

•

Arrange for secure sources of additional water from outside the region for use during periods of
shortage.

•

Call upon sources of additional water from outside the region and water stored locally to meet
the needs of consumers and protect the economy during periods of shortage.
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WSDM Plan Implementation Goals


Avoid mandatory import water allocations to the extent practicable.



Equitably allocate imported water on the basis of agencies’ needs. Considerations to create an
equitable allocation of imported water may include:
- Impact on retail consumers and economy
- Reclamation/Recycling
- Conservation
- Population and economic growth
- Investment in local resources
- Change and/or loss of local supply
- Participation in Metropolitan’s Non-firm (interruptible) Programs
- Investment in Metropolitan’s facilities



Encourage storage of surplus supplies to mitigate shortages and improve water quality.9

Although an allocation method was not adopted, a draft plan was devised and specific concepts of an
allocation are laid out in the WSDM Plan. These concepts include an overall policy objective of the
allocation method as follows: “…to minimize the impacts to any one agency and the region as a whole.
To meet that objective, the method of allocating firm imported supply will account for each agency’s:




demands on Metropolitan,
local resources, and
total retail demands.”10

Water sales to an agency up to the amount allocated will be at the prevailing full service rate. Deliveries
for water use from 100 to 102 percent of the allocation would be charged the prevailing full service rate
plus $175 per acre-foot (this cost is similar to the cost of Governors Water Bank water offered for sale in
the 1987–92 drought). Water deliveries in excess of 102 percent of the target amount would be charged
three times the full service rate.
The WSDM Plan has four resource stages in which actions fall. These resource stages are:


Surplus: Supplies are sufficient to allow Metropolitan to meet Full Service demands, make
deliveries to all interruptible programs (replenishment, long-term seasonal storage, and
agricultural deliveries), and deliver water to regional and local facilities for storage.



Shortage: Supplies are sufficient to allow Metropolitan 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 and Metropolitan is required to make withdrawals
from storage, call on its water transfers, and possibly call for extraordinary drought conservation
and reduce deliveries under the IAWP.



Extreme Shortage: Supplies are insufficient and Metropolitan is required to allocate available
imported supplies.11
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Based on the resource stage that Metropolitan is in, varying actions may occur. These actions are shown
in Figure 1, below, as developed by Metropolitan. The matrix acts as a “framework.” Actual response
would be based on conditions at the time of need.
Figure 3-1: Sequence of WSDM Plan Water Resource Management Steps

The matrix is read from the center of the “Actions” column to the right or left. If Metropolitan is in a
surplus stage, it would be read from the center up and to the left. If Metropolitan is in shortage stages, it
would be read from the center down and to the right. Metropolitan’s General Manager has authority to
act on all surplus actions and shortage actions 1 through 4. Metropolitan’s Board of Directors must
approve actions 5 through 7.
The timeline below, from the WSDM Plan, shows a hypothetical shortage year.12
Figure 3-2: Shortage Year Timeline
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From January through April, supplies are uncertain. The State Water Project (SWP) allocation is changing
based on hydrology as well as the Los Angeles Aqueduct. From May through the end of September,
supplies are known and actions have been taken in response to those known supplies. From October
through December, a transitional period develops where there is uncertainty on the availability of
supplies for the following period, and a decision is made on whether to offer long-term storage
deliveries to member agencies as well as assess local storage, SWP storage and conservation efforts that
have occurred.
A Drought Program Officer (DPO) will administer the public outreach programs. The DPO will be
responsible for coordinating the various activities during a drought.
2007 Metropolitan Shortage Allocation Plan
Metropolitan’s November 20, 2007 Board of Directors letter on the Draft Metropolitan Proposed
Shortage Allocation Plan identifies the following central objectives of the Plan:
1. Address retail demands and wholesale water needs in the allocation year;
2. Adjust for factors such as population or economic growth, demand hardening, conservation
savings, local investment, and the need for wholesale imported water; and
3. Employ an allocation formula that is as equitable as possible on the wholesale level while
helping minimize hardships experienced by individuals and by the regional economy at the retail
level.
The Plan employs a “two promise method” for supply allocation to ensure that:
1. On a retail level, shortages do not exceed the total Metropolitan percentage shortage (Retail
Promise).
2. On a wholesale level, shortages do not exceed one and a half times the total Metropolitan
percentage shortage (Wholesale Promise).
Key elements of the plan include:


Base Period – Use of historical data is needed to estimate retail demands, local supplies, and
wholesale water needs. The Plan uses a three-year average historical period as its base, with the
initial period being 2004 through 2006. It is understood that this base period will be updated or
adjusted as time progresses.



Growth Adjustment – Estimates of retail demands need to be adjusted for growth that occurred
between an allocation year and the base period. The Proposal uses county-level estimates of
average annual growth in population as a proxy for member agency growth. Agencies will also
have a choice to use a weighted average of population and job growth instead of just
population.



Local Supply Adjustment – Estimates of local supplies need to be adjusted for gains, losses, and
extraordinary increases. These adjustments are critical to having reasonable estimates of total
retail water needs.
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Demand Hardening – The Plan recognizes that significant increases in non-potable recycling and
conservation savings devices can harden demands, and make additional reductions in water use
more difficult to achieve. To address hardening due to non-potable recycling, non-potable
recycling deliveries and the associated demands are not included in the allocation formula,
thereby making all elements of the plan applicable to potable water uses only. To address
hardening due to conservation, the Plan provides a credit based on the amount of conservation
savings within a member agency and the regional shortage level declared by Metropolitan.



Depth of Shortage – The Plan treats shallow shortages, defined as regional shortages up to ten
percent, differently than deeper shortages. In shallow shortages, reductions in Metropolitan
supplies will be done on an across-the-board basis, with adjustments for conservation demand
hardening. This means that severely disparate impacts at a retail level are not addressed until
regional shortages are greater than ten percent. At that point, the Plan employs an allocation
formula that is equitable on the wholesale level while helping to minimize impacts to the
regional economy from disparate shortages at the retail level.

Allocation Procedure
The shortage allocation formula has been developed for ten shortage levels from 5 to 50 percent.

1
2
3
4
5
6
7
8
9
10

5%
10%
15%
20%
25%
30%
35%
40%
45%
50%

92.50%
85.00%
77.50%
70.00%
62.50%
55.00%
47.50%
40.00%
32.50%
25.00%

0.00%
0.00%
7.50%
10.00%
12.50%
15.00%
17.50%
20.00%
22.50%
25.00%

30%
30%
40%
50%
75%
90%
100%
100%
100%
100%

Allocation Period
The allocation period covers twelve consecutive months, from July of a given year through the following
June. This period was selected by Metropolitan so as to minimize the impacts of varying SWP
allocations. It was also selected to provide member agencies with sufficient time to implement their
outreach strategies and rate modifications.
Setting the Regional Shortage Level
Metropolitan staff shall be responsible for recommending a Regional Shortage Level for Board
consideration. The final recommendation shall be based on water supply availability and Metropolitan
water supply management actions, storage, and transfer operations that are consistent with those
outlined in the WSDM Plan adopted by the Board in 1999, and the monthly status reports provided to
the Water Planning and Stewardship Committee. Metropolitan’s Board of Directors, through the Water
Planning and Stewardship Committee, shall be 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 a stable supply picture. Barring
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unforeseen large-scale circumstances, the shortage level will be put in place for the entire allocation
period without change. This will allow a stable planning platform for the agencies.
Allocation Appeals Process
An appeals process will be necessary for the administration of any changes or corrections to an agency’s
allocation. Metropolitan shall designate an Appeals Liaison as the official point of contact for all
information and inquiries regarding appeals. Basis for appeals claims can include but are not limited to:
•
•
•

Adjusting erroneous historical data used in base year calculations
Adjusting for unforeseen loss or gain in local supply
Adjusting for extraordinary increases in local supply

Small appeals, defined as those that would change an agency allocation by a threshold of less than 10
percent and less than 5,000 acre-feet, shall be evaluated and approved or denied by Metropolitan staff
determination. For process transparency, Metropolitan staff shall provide a report to the Board of
Directors on all submitted appeals, including the basis for determination of the outcome of the appeal.
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. For large appeals,
defined as those that would change an agency allocation by a threshold of 10 percent and at least 5,000
acre-feet, Metropolitan staff shall refer the appeal to the Board of Directors through the Water Planning
and Stewardship Committee for approval.
Allocation Penalty Rates
Member agency allocations shall be enforced through a penalty rate structure. The recommended
penalty rate structure is an ascending block structure. This structure provides a lower penalty for minor
overuse of allocations, and a higher penalty for major overuse of allocations.
Changes since the 2007 Plan
The WSAP has undergone a series of updates since the plan was first developed in 2007 and
implemented in 2009. The most recent update approved in December of 2014 includes the following
changes:


Replaced the WSAP Base Period with the Fiscal Years ending 2013 and 2014 and included a
credit process for mitigating for reduced local demands as a result of restrictions in place during
the new Base Period;



Replaced the method for calculating Conservation Demand Hardening;



Added a separate allocation for drought-impacted groundwater basins; and



Replaced the WSAP Penalty Rates with an Allocation Surcharge based on the marginal costs of
water conservation programs.
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Updated Base Period
The WSAP “Base Period” is used to determine the retail consumptive water demands for each member
agency. The Base Period retail demand is adjusted for growth in population, conservation savings, and
non-potable recycling production occurring from the base period to the year in which an allocation is
declared (Allocation Year). The recent update replaces the WSAP Base Period of 2004–2006 with Fiscal
Years ending 2013 and 2014. The change provides a more up-to-date estimate of current retail
consumptive water demand.
Western’s complete general water service area Base Period consumptive water demands at the time of
Metropolitan Board adoption are summarized in the following table.
Local Supplies
MWD Purchases
Retail Demand
FY 2012- FY 2013- FY 2012- FY 2013- FY 2012- FY 20132013
2014
2013
2014
2013
2014
186,497 183,858 68,457
75,910 260,997 259,768

Allocation Year 2015
Retail
Local
WSAP
Demand Supply Baseline
261,793 183,858 77,934

Demand Hardening Methodology
Conservation Demand Hardening occurs at the retail water use level as consumers install more
conservation saving devices and participating in available programs. In order to estimate conservation
savings, each member agency will establish a historical baseline GPCD calculated in a manner consistent
with California Senate Bill SBx7-7. Reductions from the baseline GPCD to the Allocation Year would be
the basis used to calculate the equivalent conservation savings in acre-feet. The Conservation Demand
Hardening credit will be 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 of Directors during
implementation of the WSAP. The credit will also be adjusted for:



overall percentage reduction in retail water demand, and
Western’s dependence on Metropolitan.

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.
Separate Allocation for Drought-Impacted Groundwater Basins
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.
Metropolitan provides a limited allocation for drought impacted groundwater basins based on the
following framework:
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Metropolitan staff will meet with a requesting member agency and the appropriate
groundwater basin manager to document whether the basin is in one of the following
conditions:


Groundwater basin overdraft conditions that will result in water levels being outside
normal operating ranges during the WSAP allocation period; or



Violations of groundwater basin water quality and/or regulatory parameters that would
occur without imported deliveries.



Metropolitan will 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).



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.



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:


Maintenance of groundwater production levels;



Maintenance of, or reducing the further decline of, groundwater levels;



Maintenance of key water quality factors/indicators;



Avoidance of permanent impacts to groundwater infrastructure or geologic features,
and;



Consideration of severe and/or inequitable financial impacts.

Final amounts and allocations will be determined following consultation with groundwater basin
managers and member agencies.
WSAP Penalty Rates
The Allocation Surcharge is based on the costs that Metropolitan and its member agencies are incurring
to implement outdoor water use reductions through turf removal programs. The Allocation Surcharge is
designed to provide a price signal based on the marginal conservation costs incurred to reduce water
use in dry and shortage years. Any revenues collected from the Allocation Surcharge would be used to
fund the implementation of the Turf Removal program or other similar programs designed to conserve
water and reduce future demands.


The Allocation Surcharge is based on Metropolitan’s current cost of the turf removal program.
Metropolitan is currently paying $2 per square foot of turf removed. The estimated water

Appendix B

Drought Allocation Plan for the
Western Municipal Water District of Riverside County

Updated May 2015

savings is 44 gallons per year for each square foot of turf removed for a period of ten years.
Based on this savings rate, the estimated cost of the program is $1,480 per acre-foot.



Water use between 100 percent and 115 percent of WSAP supply allocations is charged with the
Allocation Surcharge of $1,480 per acre-foot. Water use greater than 115 percent of WSAP
supply allocations is charged two times the Allocation Surcharge or $2,960 per acre-foot. Two
times the Allocation Surcharge provides funding for additional turf removal and conservation
programs to conserve additional water and further reduce demand or, if appropriate, allow for a
higher per square foot incentive payment.
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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.
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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
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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

14

(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%

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.
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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
September
November
December
January
February
March

Year 2

April
May
June
July
August
September
October
November
December
January
February
March
April
May
June

Assess

Declaration *

Effective Period
Continuous Tracking of Member Agency
Local Supply and Imported Water Use

July

October

Year 3

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

ATTACHMENT B

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

√

√

√

Growth Adjustment

√

√

√

Local Supply Adjustment

√

√

√

Conservation Hardening Credit

√

√

√

Retail Impact Adjustment

√
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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
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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
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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.
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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
Qualifying Income-Based Rate Allocation Surcharge
Qualifying Income-Based Rate Adjusted Allocation
S h

$12,754,640
$2,222,960
$10,531,680
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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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February 5, 2021
City of Riverside
Attn: Al Zelinka
City Manager
3900 Main Street, 3rd Floor
Riverside, CA 92522
azelinka@riversideca.gov
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
City of Norco
Attn: Andy Okoro
City Manager
2870 Clark Avenue
Norco, CA 92860
aokoro@ci.norco.ca.us
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
Jurupa Community Services District
Attn: Chris Berch
General Manager
11201 Harrel Street
Mira Loma, CA 91752
cberch@JCSD.US
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
Home Gardens County Water District
Attn: David Vigil
General Manager
3832 Grant Street
Corona, CA 92879
hgcwd@yahoo.com
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
Riverside Highland Water Company
Attn: Don Hough
General Manager
12374 Michigan Street
Grand Terrace, CA 92313-5602
dhough@rhwco.com
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
Metropolitan Water District of Southern California
Attn: Edgar Fandialan
Water Resources Management Group
P.O. Box 54153
Los Angeles, CA 90054-0153
efandialan@mwdh2o.com
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
Rancho California Water District
Attn: Eva Plajzer
Interm General Manager
42135 Winchester Road
Temecula, CA 92590
plajzere@ranchowater.com
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
City of Lake Elsinore
Attn: Grant Taylor
Community Development Director
130 S. Main Street
Lake Elsinore, CA 92530
gtaylor@lake-elsinore.org
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
Elsinore Valley Municipal Water District
Attn: Greg Thomas
General Manager
P.O. Box 3000
Lake Elsinore, CA 92530
gthomas@evmwd.net
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
City of Eastvale
Attn: Gustavo Gonzalez
Planning Manager
12363 Limonite Avenue, Ste. 910
Eastvale, CA 91752
ggonzalez@eastvaleca.gov
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
Home Gardens Sanitary District
Attn: Janey Gress
General Manager
13538 Magnolia Avenue
Corona, CA 92879
hgsd@sbcglobal.net
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
City of Murrieta
Attn: Jarrett Ramaiya
City Planner
1 Town Square
Murrieta, CA 92562
jramaiya@MurrietaCA.gov
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
Temescal Valley Water District
Attn: Jeff Pape
General Manager
22646 Temescal Canyon Road
Corona, CA 92883
jeffp@temescalvwd.com
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
Rubidoux Community Services District
Attn: Jeff Sims
General Manager
3590 Rubidoux Boulevard
Riverside, CA 92509
jsims@rcsd.org
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
City of Corona
Attn: Joanne Coletta
Community Development Director
400 S. Vicentia Avenue
Corona, CA 92882
Joanne.Coletta@ci.corona.ca.us
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
City of Jurupa Valley
Attn: Joe Perez
Planning Director
8930 Limonite Avenue
Jurupa Valley, CA 92509
jperez@jurupavalley.org
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
City of Temecula
Attn: Luke Watson
Director of Community Development
41000 Main Street
Temecula, CA 92590
Luke.Watson@cityoftemecula.org
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
Box Springs Mutual Water Company
Attn: Marcel Lyons
Field Superintendent
21740 Dracaea Ave
Moreno Valley, CA 92553
info@bsmwc.org
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
City of Corona, Department of Water and Power
Attn: Tom Moody
General Manager
755 Corporation Yard Way
Corona, CA 92880
Tom.Moody@CoronaCA.gov
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
Eagle Valley Mutual Water Company
Attn: Mike Lanni
President
P.O. Box 7284
Newport Beach, CA 92660
jmichaellanni@gmail.com
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
City of Norco
Attn: Steve King
Planning Director
2870 Clark Avenue
Norco, CA 92860
Sking@ci.norco.ca.us
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
County of Riverside
Attn: Steve Weiss
Planning Director
4080 Lemon Street
Riverside, CA 92502
sweiss@rctlma.org
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
Riverside Public Utilities
Attn: Todd Corbin
General Manager
3750 University Avenue, 3rd Floor
Riverside, CA 92501
tcorbin@riversideca.gov
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District

February 5, 2021
Riverside Public Utilities
Attn: Todd Jorgenson
Assistant General Manager - Water
3750 University Avenue, 3rd Floor
Riverside, CA 92501
tjorgenson@riversideca.gov
Subject: Western Municipal Water District 2020 Urban Water Management Plan Update
Western Municipal Water District (Western) is in the process of preparing and updating its 2020 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act and the Water
Conservation Act of 2009, commonly referred to as SBX7-7. An update of the Western’s UWMP is required
every five (5) years.
Water Code section 10621(b) requires an urban water supplier updating its UWMP to notify cities and counties
within its service area of the update at least sixty (60) days prior to holding a public hearing. This letter serves as
Western’s notice that it is preparing and updating its 2020 UWMP, to be adopted and submitted to the California
Department of Water Resources by the July 1, 2021 deadline. Western will also be adopting its Water Shortage
Contingency Plan (WSCP) as part of the 2020 UWMP.
Western is also considering an Addendum to its 2015 UWMP to demonstrate consistency with the Delta Plan
Policy to Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (California Code Reg.,
tit. 23, § 5003). A copy of Western’s draft 2020 UWMP, WSCP, and 2015 UWMP Addendum will be available
for review on Western’s website (www.wmwd.com/uwmp) in spring of 2021, and Western will subsequently hold
noticed public hearings on the 2020 UWMP, WSCP, and 2015 UWMP Addendum in advance of their proposed
adoption.
Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and
2015 UWMP Addendum. Western anticipates holding a public comment period in spring 2021, with a public
hearing planned during that time.
If you have any input for the matters contained in this notice letter, require additional information, or would like to
set up a meeting to discuss these issues, please contact me at (951) 571-7260 or by email at mmatlock@wmwd.com.
Sincerely,

Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
Western Municipal Water District
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April 15, 2021
Mr. Todd Corbin, General Manager
Riverside Public Utilities
3750 University Avenue, 3rd Floor
Riverside, CA 92501
Dear Mr. Corbin:
Subject: Western Municipal Water District 2020 Urban Water Management Plan Public Hearing Notice
In February 2021, Western Municipal Water District (Western) informed all counties, cities, and local water agencies that
the District is updating its 2020 Urban Water Management Plan (UWMP), Water Shortage Contingency Plan (WSCP), and
considering an Addendum to Western’s 2015 UWMP.
Western is pleased to announce that the draft 2020 UWMP, draft Addendum to the 2015 UWMP, and draft WSCP are now
posted on Western’s website and available for public review. This satisfies California Water Code (CWC) Section 10642
requiring agencies to make their plans available for public inspection prior to adoption. The posted draft documents may
be accessed on April 30 using the following link: www.wmwd.com/uwmp.
Public hearings for Western’s draft 2020 UWMP, draft Addendum to the 2015 UWMP, and draft WSCP are scheduled for
June 16 as part of Western’s Board meeting. As required by CWC Section 10621(b), Western sent 60-day notice letters to
the cities and counties on February 4, 2021. The letters were sent to the city managers, the county public works and
planning directors, and general managers of Western’s member agencies within which Western provides water.
In addition, Western scheduled the publication of the Notice of Public Hearing to satisfy the requirement of CWC Section
10642 and Government Code 6066. CWC Section 10642 now requires that notices must be provided pursuant to Chapter
17.5 of the Government Code, which requires that public notification be provided in any non-English language spoken by a
substantial number of the public served by the agency. The notification for public hearing will be published under the
following schedule:
•
•

For English language – Press Enterprise newspaper – April 15 and April 22, 2021.
For Spanish language newspaper – La Prenza – April 16 and April 23, 2021.

Western invites you to submit comments and consult with Western regarding its 2020 UWMP update, WSCP, and 2015
UWMP Addendum to boardsecretary@wmwd.com.
If you have any input for the matters contained in this notice letter, require additional information, or would like to set up a
meeting to discuss these issues, please contact me at (951) 571-6270 or by email at mmatlock@wmwd.com.
Sincerely,
Melissa Matlock
Melissa Matlock, Ph.D.
Water Resources Specialist
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098-044 VAL VERDE USD
ITEM 4048
318081021
MONTOYA, JAMILL TRUSTEE
$3,287.00
ITEM 4049
318081022
$2,829.00
ITEM 4050
318150021
RODRIGUEZ, JOSE F JR
21330 OAKWOOD ST PERRIS CA
92570
$4,418.00
ITEM 4051
318221026
MENDOZA,
PALOMA
JERALDINE & VALENCIA, CASSANDRA
20480 LEE RD PERRIS CA 92570
$21,437.00
ITEM 4053
318240075
JONES, ELTON JR & THOMPSON
MABLE & JONES HENRY &
JONES ELTON SR & BAKER
MARK &
JONES HATTIE
20506 OLD ELSINORE RD PERRIS
CA 92570
$12,972.00
098-055 VAL VERDE USD
ITEM 4047
317140036
DELFIS, JINESA M & POWERS,
CHRISTOPHER J
23455 CAJALCO RD PERRIS CA
92570
$10,854.00
098-110 VAL VERDE USD
ITEM 4044
314060049
MONTOYA, JAMMIL TRUSTEE
$4,258.00
ITEM 4046
315020024
CORONADO, TERESA R
20086 MARKHAM ST PERRIS CA
92570
$16,941.00
ITEM 4055
319081010
LILLY, CHARLIE & PORTER
20191 HUNTER ST PERRIS CA
92570
$11,996.00
098-112 VAL VERDE USD
ITEM 4045
314200010
CUSTA, LINDA M
22738 REDWOOD DR PERRIS CA
92570
$12,513.00
098-115 VAL VERDE USD
ITEM 4038
295292040
BARNWELL DORRIS M & PAULK
ESTON
$3,424.00
I certify under penalty of perjury
that the foregoing is true and correct.
Dated this 1st day of April, 2021
Matthew Jennings
Treasurer-Tax Collector of Riverside County, CA
Published in The Press Enterprise
on 04/1/21, 04/08/21 & 04/15/21
Legal Notice
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FICTITIOUS BUSINESS
NAME STATEMENT
FILED
County of Riverside
Peter Aldana
Assessor-County Clerk-Recorder
R-202104146 03/31/2021
The following person(s) is (are)
doing business as:
MINI ROCKERS MUSIC CLUB
225 E. MONTEREY RD., CORONA,
CA 92879
RIVERSIDE
Full name of all registrants and
address:
CASTLE FOUR LLC
225 E. MONTEREY RD.
CORONA CA 92879 CA
This business is conducted by:
Limited Liability Company
Registrant has not yet begun to
transact business under the fictitious
business
name(s)
listed
above.
I declare that all the information in
this statement is true and correct.
(A registrant who declares as true
any material matter pursuant to
Section 17913 of the Business and
Professions Code, that the registrant knows to be false, is guilty of a
misdemeanor punishable by a fine
not to exceed one thousand dollars
($1,000).)
s/ PETE CASTELLANOS
PRESIDENT
This statement was filed with the
County Clerk of Riverside County
on date indicated by file stamp
above.
NOTICE - In Accordance with Subdivision (a) of Section 17920, A Fictitious Business Name Statement
generally expires at the end of five
years from the date on which it was
filed in the Office of the County
Clerk, Except, as provided in Subdivision (b) of Section 17920, where it
expires 40 days after any change in
the facts set forth in the statement
pursuant to Section 17913 other than
a change in the residence address of
a registered owner. A new Fictitious Business Name Statement
must be filed before the expiration.
The filing of this statement does not
of itself authorize the use in this
State of a Fictitious Business Name
in violation of the rights of another
Federal, State or Common Law
(See Section 14411 Et Seq., Business
and Professional Code).
I hereby certify that this copy is a
correct copy of the original statement on file in my office.
PETER ALDANA
RIVERSIDE COUNTY CLERK
Press-Enterprise: 4/08,4/15,4/22,4/29
Legal Notice

Legal Notice

ORDER TO SHOW CAUSE
FOR CHANGE OF NAME
CASE NUMBER: CIV SB 2102506
PETITION OF:
Akira Tashie Ynashone Binns
FOR CHANGE OF NAME
TO ALL INTERESTED PERSONS:
1. Petitioner: Akira
Tashie
Ynashone Binns filed a petition
with this court for a decree
changing names as follows:
Present name: Akira
Tashie
Ynashone Binns to
Proposed name: Akira
Izuko
Tashi
2. THE COURT ORDERS that all
persons interested in this matter
appear before
this court at the
hearing indicated below to show
cause, if any, why the petition for
change of name should not be
granted. Any person objecting to
the name changes described above
must file a written objection that
includes
the reasons
for the
objection at least two court days
before the matter is scheduled to be
heard and must
appear at the
hearing to show cause why
the
petition should not be granted. If no
written objection is timely filed, the
court may grant the petition
without a hearing.
NOTICE OF HEARING
Date: 04/23/21
Time: 9:00 AM Dept.: S-17
The address of the court is:
SUPERIOR
COURT
OF
CALIFORNIA,
COUNTY
OF
SAN BERNARDINO 247 West 3rd St
San Bernardino, CA 92415-0210
MAILING ADDRESS: 247 West 3rd
St San Bernardino, CA 92415-0210
BRANCH NAME: Civil Division of
the San Bernardino District
3. A copy of this Order to Show
Cause shall be published at least
once each week for four successive
weeks prior to the date set for
hearing on the petition in the
following
newspaper of general
circulation, printed in this county:
Inland Valley Daily Bulletin
Date: MAR 11 2021
Lynn M. Poncin JUDGE OF THE
SUPERIOR COURT
Publish March 25, 2021 &
April 1, 8, 15, 2021
IVDB-SB Ad#11450891
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APN:
285-060-042-5
TS
No:
CA05000214-16-4 TO No: 191180931CA-VOI NOTICE OF TRUSTEE’S
SALE (The above statement is
made pursuant to CA Civil Code
Section 2923.3(d)(1). The Summary
will be provided to Trustor(s)
and/or vested owner(s) only, pursuant to CA Civil Code Section
2923.3(d)(2).) YOU ARE IN DEFAULT UNDER A DEED OF
TRUST DATED March 31, 2008.
UNLESS YOU TAKE ACTION TO
PROTECT YOUR PROPERTY, IT
MAY BE SOLD AT A PUBLIC
SALE. IF YOU NEED AN EXPLANATION OF THE NATURE
OF
THE
PROCEEDINGS
AGAINST YOU, YOU SHOULD
CONTACT A LAWYER. On June 1,
2021 at 09:00 AM, at the bottom of
the stairway to the building located
at 849 W. Sixth Street, Corona, CA
92882, MTC Financial Inc. dba
Trustee Corps, as the duly Appointed Trustee, under and pursuant to
the power of sale contained in that
certain Deed of Trust recorded on
April 7, 2008 as Instrument No. 20080170997, of official records in the Office of the Recorder of Riverside
County, California, executed by
LLOYD B. BRYANT AND PATRICIA J. BRYANT, HUSBAND AND
WIFE AS JOINT TENANTS, as
Trustor(s), in favor of MFS INVESTMENTS, INC. DBA METRO
FINANCIAL as Beneficiary, WILL
SELL AT PUBLIC AUCTION TO
THE HIGHEST BIDDER, in lawful
money of the United States, all payable at the time of sale, that certain
property situated in said County,
California
describing
the land
therein as: AS MORE FULLY DESCRIBED IN SAID DEED OF
TRUST The property heretofore described is being sold "as is". The
street address and other common
designation, if any, of the real property described above is purported to
be: 15871 RAWHIDE LANE, RIVERSIDE, CA 92504 The undersigned
Trustee disclaims any liability for
any incorrectness of the street address and other common designation, if any, shown herein. Said sale
will be made without covenant or
warranty, express or implied, regarding title, possession, or encumbrances, to pay the remaining principal sum of the Note(s) secured by
said Deed of Trust, with interest
thereon,
as provided
in said
Note(s), advances if any, under the
terms of the Deed of Trust, estimated fees, charges and expenses of the
Trustee and of the trusts created by
said Deed of Trust. The total
amount of the unpaid balance of the
obligations secured by the property
to be sold and reasonable estimated
costs, expenses and advances at the
time of the initial publication of this
Notice of Trustee’s Sale is estimated to be $352,889.01 (Estimated).
However, prepayment premiums,
accrued interest and advances will
increase this figure prior to sale.
Beneficiary’s bid at said sale may
include all or part of said amount.
In addition to cash, the Trustee will
accept a cashier’s check drawn on a
state or national bank, a check
drawn by a state or federal credit
union or a check drawn by a state or
federal savings and loan association, savings association or savings
bank specified in Section 5102 of the
California Financial Code and authorized to do business in California, or other such funds as may be
acceptable to the Trustee. In the
event tender other than cash is accepted, the Trustee may withhold
the issuance of the Trustee’s Deed
Upon Sale until funds become available to the payee or endorsee as a
matter of right. The property offered for sale excludes all funds
held on account by the property receiver, if applicable. If the Trustee
is unable to convey title for any reason, the successful bidder’s sole and
exclusive remedy shall be the return of monies paid to the Trustee
and the successful bidder shall have
no further recourse. Notice to Potential Bidders If you are considering bidding on this property lien,
you should understand that there
are risks involved in bidding at a
Trustee auction. You will be bidding
on a lien, not on the property itself.
Placing the highest bid at a Trustee
auction does not automatically entitle you to free and clear ownership
of the property. You should also be
aware that the lien being auctioned
off may be a junior lien. If you are
the highest bidder at the auction,
you are or may be responsible for
paying off all liens senior to the lien
being auctioned off, before you can
receive clear title to the property.
You are encouraged to investigate
the existence, priority, and size of
outstanding liens that may exist on
this property by contacting the
county recorder’s office or a title insurance company, either of which
may charge you a fee for this information. If you consult either of
these resources, you should be
aware that the same Lender may
hold more than one mortgage or
Deed of Trust on the property. Notice to Property Owner The sale
date shown on this Notice of Sale
may be postponed one or more
times by the Mortgagee, Beneficiary, Trustee, or a court, pursuant to
Section 2924g of the California Civil
Code. The law requires that information
about
Trustee
Sale
postponements be made available
to you and to the public, as a courtesy to those not present at the sale. If
you wish to learn whether your sale
date has been postponed, and, if applicable, the rescheduled time and
date for the sale of this property,
you may call In Source Logic at 702659-7766 for information regarding
the Trustee’s Sale or visit the Internet Website www.insourcelogic.co
m for information regarding the
sale of this property, using the file
number assigned to this case,
CA05000214-16-4. Information about
postponements that are very short
in duration or that occur close in
time to the scheduled sale may not
immediately be reflected in the telephone information or on the Internet Website. The best way to verify
postponement information is to attend the scheduled sale. Notice to
Tenant NOTICE TO TENANT FOR
FORECLOSURES AFTER JANUARY 1, 2021 You may have a right
to purchase this property after the
trustee auction pursuant to Section
2924m of the California Civil Code.
If you are an “eligible tenant
buyer,” you can purchase the property if you match the last and highest bid placed at the trustee auction. If you are an “eligible bidder,”
you may be able to purchase the
property if you exceed the last and
highest bid placed at the trustee
auction. There are three steps to exercising this right of purchase.
First, 48 hours after the date of the
trustee sale, you can call 702-6597766, or visit this internet website w
ww.insourcelogic.com,
using the
file number assigned to this case
CA05000214-16-4 to find the date on
which the trustee’s sale was held,
the amount of the last and highest
bid, and the address of the trustee.
Second, you must send a written notice of intent to place a bid so that
the trustee receives it no more than
15 days after the trustee’s sale.
Third, you must submit a bid so that
the trustee receives it no more than
45 days after the trustee’s sale. If
you think you may qualify as an “eligible tenant buyer” or “eligible
bidder,” you should consider contacting an attorney or appropriate
real estate professional immediately for advice regarding this potential right to purchase. Date: April 2,
2021 MTC Financial Inc. dba Trustee Corps TS No. CA05000214-16-4
17100 Gillette Ave Irvine, CA 92614
Phone: 949-252-8300 TDD: 866-660-

THURSDAY, APRIL 15, 2021
Legal Notice
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4288 Dalaysia Ramirez, Authorized
Signatory SALE INFORMATION
CAN BE OBTAINED ON LINE AT
www.insourcelogic.com FOR AUTOMATED
SALES
INFORMATION PLEASE CALL: In Source
Logic AT 702-659-7766 Trustee Corps
may be acting as a debt collector attempting to collect a debt. Any information obtained may be used for
that purpose. Order Number 74399,
Pub
Dates:
4/8/2021,
4/15/2021,
4/22/2021, PRESS ENTERPRISE
MORENO VALLEY EDITION
FICTITIOUS BUSINESS
NAME STATEMENT
FILED
County of Riverside
Peter Aldana
Assessor-County Clerk-Recorder
R-202104397 04/05/2021
The following person(s) is (are)
doing business as:
VEGA ENGINEERING GROUP
29110 LAKEHURST CT MENIFEE,
CA 92585
RIVERSIDE
Full name of all registrants and
address:
PABLO - VEGA
29110 LAKEHURST CT
MENIFEE CA 92585
This business is conducted by:
Individual
Registrant has not yet begun to
transact business under the fictitious
business
name(s)
listed
above.
I declare that all the information in
this statement is true and correct.
(A registrant who declares as true
any material matter pursuant to
Section 17913 of the Business and
Professions Code, that the registrant knows to be false, is guilty of a
misdemeanor punishable by a fine
not to exceed one thousand dollars
($1,000).)
s/ PABLO VEGA
This statement was filed with the
County Clerk of Riverside County
on date indicated by file stamp
above.
NOTICE - In Accordance with Subdivision (a) of Section 17920, A Fictitious Business Name Statement
generally expires at the end of five
years from the date on which it was
filed in the Office of the County
Clerk, Except, as provided in Subdivision (b) of Section 17920, where it
expires 40 days after any change in
the facts set forth in the statement
pursuant to Section 17913 other than
a change in the residence address of
a registered owner. A new Fictitious Business Name Statement
must be filed before the expiration.
The filing of this statement does not
of itself authorize the use in this
State of a Fictitious Business Name
in violation of the rights of another
Federal, State or Common Law
(See Section 14411 Et Seq., Business
and Professional Code).
I hereby certify that this copy is a
correct copy of the original statement on file in my office.
PETER ALDANA
RIVERSIDE COUNTY CLERK
Press-Enterprise: 4/08,4/15,4/22,4/29
FICTITIOUS BUSINESS
NAME STATEMENT
FILED
County of Riverside
Peter Aldana
Assessor-County Clerk-Recorder
R-202103787 03/26/2021
The following person(s) is (are)
doing business as:
PS NAIL SUPPLY
9265 56TH ST , JURUPA VALLEY,
CA 92509
RIVERSIDE
Full name of all registrants and
address:
SANDRA GUADALUPE SANCHEZ
9265 56TH ST
JURUPA VALLEY CA 92509
This business is conducted by:
Individual
Registrant has not yet begun to
transact business under the fictitious
business
name(s)
listed
above.
I declare that all the information in
this statement is true and correct.
(A registrant who declares as true
any material matter pursuant to
Section 17913 of the Business and
Professions Code, that the registrant knows to be false, is guilty of a
misdemeanor punishable by a fine
not to exceed one thousand dollars
($1,000).)
s/ SANDRA GUADALUPE SANCHEZ
This statement was filed with the
County Clerk of Riverside County
on date indicated by file stamp
above.
NOTICE - In Accordance with Subdivision (a) of Section 17920, A Fictitious Business Name Statement
generally expires at the end of five
years from the date on which it was
filed in the Office of the County
Clerk, Except, as provided in Subdivision (b) of Section 17920, where it
expires 40 days after any change in
the facts set forth in the statement
pursuant to Section 17913 other than
a change in the residence address of
a registered owner. A new Fictitious Business Name Statement
must be filed before the expiration.
The filing of this statement does not
of itself authorize the use in this
State of a Fictitious Business Name
in violation of the rights of another
Federal, State or Common Law
(See Section 14411 Et Seq., Business
and Professional Code).
I hereby certify that this copy is a
correct copy of the original statement on file in my office.
PETER ALDANA
RIVERSIDE COUNTY CLERK
Press-Enterprise: 4/01,4/08,4/15,4/22
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NOTICE TO BIDDERS
The County of Riverside (“County”) will receive sealed bids for the
Construction Management - Multi-Prime Bid – Riverside County
Law Library HVAC Replacement Project– All Bid Categories (see
Bid Category List Below).
Bids must be received no later than 2:00 PM on Thursday, May 6th,
2021 (the “Bid Deadline”) at 3612 Mission Inn Ave. Riverside, CA
92501 (entrance and parking located on Orange St.)
The Project consists of replacement of wet & dry HVAC system with electrical, switchgear and transformer upgrades within a 35,000 SF building
as further described in the bid and contract documents (“County Documents”). The pre-qualified Bidders shall review the County Documents
for more complete information regarding the Project and submission of
bids. The architect’s/engineer’s construction cost estimate for this Project is $3,200,000.
Bid Documents will be available on April 8th, 2021 via Smartbid by contacting Tilden-Coil Constructors at 951-684-5901. Bidders shall submit
all documents for bidding as provided for in the Instruction to Bidders. Bids will only be accepted from bidders who have previously
pre-qualified with the County of Riverside. Bidders viewing plans
online are responsible for contacting Melanie Lopez – mlopez@tilde
n-coil.com (951) 684-5901 Tilden-Coil Constructors and requesting to
be included on the Plan holders List. Bidders are responsible for
confirmation that they have viewed all addenda prior to the bid
deadline and will be required to acknowledge addenda on their bid
form.
A mandatory pre-bid meeting and job walk for prime contractors will be
held on April 14, 2021 at 3535 Tenth St. - Riverside, CA 92501. RSVP
is required, please RSVP using this link. https://bit.ly/3ubznL3
The deadline to submit a request for information is April 22, 2021. RFI’s
may be submitted to rkahrs@tilden-coil.com.
Only Pre-qualified contractors are allowed to bid. Bids must be submitted to the County on the County’s bid forms. All bids must be addressed, sealed in an envelope, and received by the County no later
than the Bid Deadline. All bids will be publicly opened immediately after the Bid Deadline. Bids received after the Bid Deadline shall be rejected. County reserves the right to reject any or all bids and to waive any informality or irregularity in any bid received.
Bids shall be valid for one hundred twenty (120) days after the Bid
Deadline. Bids must be accompanied by cash, a certified or cashier’s
check, or a bid bond in favor of the County in an amount not less than ten
percent (10%) of the submitted total bid price. The successful bidder will
be required to furnish a performance bond and a payment bond, each in
the amount of one hundred percent (100%) of the total bid price in the
manner described in the Contract Documents. Bidders shall comply with
California Public Contract Code Section 4108 with respect to subcontractor bond requirements.
Bidders shall possess one or more of the following California Contractor’s
license(s) at the time of the bid opening in order to perform the work:
| Category #
|
|
1
|
2
|
3

|
|
|
|
|

Description
HVAC
Electrical & Low Voltage
General Package

| License
|
| C20
| C10
|B

|
|
|
|
|

Contractors wishing to bid on select trades must have been previously pre-qualified by the County prior to release of this Notice.
Subcontractors must possess the appropriate licenses for each specialty
subcontracted.
Bid Form . If Alternates are included in the Bidding Documents, then
a Bid amount for each and every such Alternate shall be included in the
spaces provided in the Bid Form for that purpose. If the Bidder determines that the Alternate does not affect the amount of its Base Bid, then
the Bidder shall enter “No Change” in the Bid Form.
Basis for Award . Where the Bidding Documents include Allowances; the Lowest Bid Price is the Total Bid Amount identified on the Bid
Form and shall include the Base Bid plus all Allowances. In the event of
Alternate Bids, Alternate Bids shall not be included in the Total Bid
Amount. If applicable the Alternate Bids shall be listed separately on the
spaces provided on the Bid Form for Alternate Bids.
This Project is a public work for purposes of the California Labor
Code, which requires payment of prevailing wages. County has obtained
the general prevailing rates, which will be on file with the County’s Construction Manager and will be available to any interested party.
A contractor or subcontractor shall not be qualified to bid on, be listed in a bid proposal, subject to the requirements of Section 4104 of the
Public Contract Code, or engage in the performance of any contract for
public work, as defined in the Labor Code, unless registered and qualified
to perform public work pursuant to Labor Code section 1725.5.
The contractor and all subcontractors shall furnish certified payroll
records as required pursuant Labor Code section 1776 directly to the Labor Commissioner in accordance with Labor Code section 1771.4 at least
monthly (or more frequently if required by the County or the Labor Commissioner) and in a format prescribed by the Labor Commissioner. Monitoring and enforcement of the prevailing wage laws and related requirements will be performed by the Labor Commissioner/Department of Labor Standards Enforcement (DLSE), and by the County.
Riverside County Board of Law Library Trustees
By: Hon. Jackson Lucky, Law Library Board President
Published: Law Library HVAC Replacement Project: 04/08/21 & 04/15/21
Press-Enterprise
Western Municipal Water District
Public Hearing Notice
2020 Urban Water Management Plan, Water Shortage Contingency Plan,
and Addendum to the 2015 Urban Water Management Plan
Notice is hereby given that on June 16, 2021 at 9:30 a.m. in the Western
Municipal Water District (Western) Boardroom, first floor at 14205 Meridian Parkway, Riverside, CA 92518, the Western Board of Directors will
conduct a public hearing to receive public comments and consider adoption of the Draft 2020 Urban Water Management Plan (UWMP), Draft
Water Shortage Contingency Plan (WSCP), and Draft Addendum to
Western’s 2015 UWMP. Following the public hearing, the Western Board
of Directors may adopt the Draft 2020 UWMP, Draft WSCP, and Draft
Addendum to the 2015 UWMP with recommended modifications as a result of public input.
The Draft 2020 UWMP documents Western’s plans to ensure adequate
water supplies to meet existing and future demands under a range of water supply conditions, including water shortages. The Draft WSCP documents Western’s plans to manage and mitigate an actual water shortage
condition, should one occur because of drought or other impacts on water
supplies. The Draft Addendum to the 2015 UWMP is a requirement of the
Delta Plan for agencies to demonstrate consistency with the Delta Plan
policy to reduce reliance on the Delta through improved regional water
self-reliance.
A copy of the Draft 2020 UWMP, Draft WSCP, and Draft Addendum to the
2015 Plan will be available for public review beginning on April 30, 2021
and can be downloaded at [www.wmwd.com/uwmp]. Please contact
Western if you require special accommodations.
Please provide written comments on the Draft 2020 UWMP documents to
board secretary@wmwd.com prior to June 16, 2021.

In an effort to protect public health and prevent the spread of COVID-19
(coronavirus), and in accordance with the Governor’s Executive order N29-20, the public may view the public hearing online, or virtually, as there
will be no public location for attending in person. The public hearing will
be live-streamed online at wmwd.com. Members of the public who wish
to comment on the 2020 Urban Water Management Plan, Water Shortage
Contingency Plan, and Addendum to the 2015 Urban Water Management
FICTITIOUS BUSINESS NAME
Plan, may make comments virtually during the public hearing, or may
STATEMENT
submit comments at the following web Address: https://wmwd.com/publi
FILING FBN20210003378
ccomments, or directly to boardsecretary@wmwd.com. Comments received before 4:30 p.m., June 15, 2021, will become part of the June 16
The following person(s) is (are) 2021 public hearing and Board meeting records.
doing business as:
DEES CUSTOM GLASS
Members of the public may join the live public hearing via Zoom as fol913 Melrose Dr.
lows: Join Zoom Meeting: https://wmwd.zoom.us/j/87320624891. Meeting
San Bernardino, CA 92407
ID: 873 2062 4891. To join the Zoom meeting by telephone only: Dial (669)
219-2599 or (669) 900-6833, Meeting ID: 873 2062 4891.
County of Principal Place of
Business: San Bernardino
If you have any questions regarding Western’s 2020 UWMP, WSCP, AdName of Individual Registrant:
dendum to the 2015 Plan, or public hearing meeting, please contact MelisDerrell R Garcia
sa Matlock at 951.571.7260 or mmatlock@wmwd.com.
913 Melrose Dr.
Press-Enterprise: 4/15, 4/22
San Bernardino, CA 92407
This business is/was conducted by:
An Individual
GOVERNMENT ACTIONS & THE NEWSPAPER ROLE
Registrant commenced to transact
business
under
the
fictitious
business name or names listed Throughout our nation’s history, government agencies have been required to
above on: Not Applicable
By signing, I declare that all alert citizens of certain government activities that may impact a local communiinformation in this statement is ty, providing citizens with an opportunity to stay informed and take action when
true and correct. A registrant who necessary. Newspapers have long partnered with government agencies by pubdeclares as true any material
matter pursuant to Section 17913 of lishing public notices, enabling the government to be fully transparent and
the Business and Professions Code accountable to citizen taxpayers.
that the registrant knows to be false
is
guilty
of
a
misdemeanor
punishable by a fine not to exceed Publishing public notices in newspapers informs a wide audience in a local comone thousand dollars ($1,000).
munity of a government agency’s action; reaching citizens that are passive infor/s/ Derrell R Garcia, Owner
Date: 03/30/2021
mation seekers. Publishing public notices through the local newspaper also
This statement was filed with the serves an important audit role as the newspaper acts as an independent third parCounty Clerk of San Bernardino on
ty able to legally verify that the government agency has given the public notice.
03/31/2021
Notice-In
accordance
with
subdivision (a) of Section 17920. A
Fictitious
Name
Statement Take a moment and look through the public notices. You may be surprised by
generally expires at the end of five what you will learn.
years from the date on which it was
filed in the office of the County
Clerk, except, as provided in
subdivision (b) of Section 17920,
where it expires 40 days after any
change in the facts set forth in the
statement pursuant to Section 17913
other than a change in the residence
address of a registered owner. A
new Fictitious Business Name
Statement must be filed before the
expiration.
The filing of this
statement
does
not
of
itself
authorize the use in this state of a
fictitious business name in violation
Turn to the Sports section for
of the rights of another under
federal, state, or common law (see
outstanding
coverage of the Dodgers,
Section 14411 et seq., Business and
Professions Code).
Angels and ALL local baseball action.
Publish April 8, 15, 22, 29, 2021
IVDB-SB Ad#11453851

BEST DELIVERY
IN THE GAME!

Ad Copy:
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Executive Summary
The Santa Ana Watershed Basin Study (Basin Study) is a collaborative effort by
the Santa Ana Watershed Project Authority (SAWPA) and the Bureau of
Reclamation (Reclamation), authorized under the Sustain and Manage America's
Resources for Tomorrow SECURE Water Act (Title IX, Subtitle F of Public Law
111-11). The study began in 2011 and was completed in the spring of 2013. The
Basin Study complements SAWPA’s Integrated Regional Water Management
(IRWM) planning process, also known as the “One Water One Watershed”
(OWOW) Plan, and refines the watershed’s water projections, and identifies
potential adaptation strategies, in light of projected effects of climate change.
This climate change analysis for the Santa Ana River Watershed (SARW) is a
contributing section to the Basin Study.
This report explains the methods used to develop an analysis of potential
implications of the changing climate, and how those implications might affect
issues of importance to the Santa Ana River Watershed. Chapter 1 provides an
introduction to the project and the study area, along with a summary of relevant
previous studies. The development of climate projections and hydrology models
used can be found in Chapter 2. Chapter 3 provides projections for water supply
and demand in the SARW. An impact analysis was conducted focusing on key
areas of importance to the SARW, the results of which can be found in Chapter 4.
A tool to evaluate demand management is presented in Chapter 5, along with a
case study of potential adaptation strategies. Chapter 6 addresses uncertainties in
climate change analysis.
In light of climate change, prolonged drought conditions, growth, and population
projections, a strong concern exists to ensure there will be adequate water
supplies to meet future water demand. The findings of this Basin Study will be
used to update the OWOW Plan, evaluate the implications of climate change,
assess increased energy demand, and ensure that future water quality and supply
needs are met. Goals of the study include: incorporating existing regional and
local planning studies within the watershed; sustaining the innovative “bottom
up” approach to regional water resources management planning; ensuring an
integrated, collaborative approach; using science and technology to assess climate
change and greenhouse emissions effects; facilitating watershed adaptation
planning; and expanding outreach to all major water uses and stakeholders.
Future water supply was analyzed for the Santa Ana River Watershed using the
Variable Infiltration Capacity (VIC) hydrologic model (Liang et al., 1994; Liang
et al., 1996; Nijssen et al., 1997) to project streamflow using 112 different
projections of future climate. Projected climate variables, including daily
precipitation, minimum temperature, maximum temperature, and wind speed,
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came from the Bias Corrected and Spatially Downscaled Coupled Model
Intercomparison Project Phase 3 (BCSD-CMIP3) archive. Historical VIC model
simulations over the period 1950-1999 were conducted using historical
meteorological forcings (factors affecting the climate of the earth that drive or
“force” the climate to change) developed by Maurer et al., (2002), and subsequent
extensions. The VIC hydrologic model solves the water balance for each of a
series of 1/8° by 1/8° (~12km x 12 km) grid cells, which represent the watershed.
Daily climate projections span the time period January 1, 1950 to December 31,
2099 and exist for each grid cell. Grid based outputs of daily runoff and baseflow
generated by the VIC hydrologic model are routed to select sites throughout the
watershed to produce daily streamflow projections. Through coordination with
SAWPA and local water agencies, 36 key locations in the basin were determined,
so that sub-basins could be delineated. Change factors were developed by
calculating decade mean (reference decade – 1990s; three future decades – 2020s,
2050s, and 2070s) total precipitation and temperature, then calculating percent
change, and finally calculating the median change for all the 112 projections.
Final products include data sets at key locations for precipitation, temperature,
evapotranspiration, April 1st Snow Water Equivalent (SWE), and streamflow.
These data sets were used to answer frequently asked questions regarding impacts
of climate change on the Santa Ana River Watershed. The questions and key
findings can be found below.
Will surface water supply decrease?
•
•
•
•

Annual surface water is likely to decrease over future periods.
Precipitation shows somewhat long term decreasing trends.
Temperature will increase, which is likely to cause increased water
demand and reservoir evaporation.
April 1st SWE will decrease.

Will groundwater availability be reduced?
•

•
•

•

2

Groundwater currently provides approximately 54% of total water
supply in an average year, and groundwater use is projected to
increase over the next 20 years.
Projected decreases in precipitation and increases in temperature
will decrease natural recharge throughout the basin.
Management actions such as reducing municipal and industrial
water demands or increasing trans-basin water imports and
recharge will be required in order to maintain current groundwater
levels.
A basin-scale groundwater screening tool was developed to
facilitate analysis of basin-scale effects of conservation, increasing
imported supply, changing agricultural land use, and other factors
on basin-scale groundwater conditions.
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Is Lake Elsinore in danger of drying up?
•
•
•
•
•

Lake Elsinore has less than a 10% chance of drying up (20002099).
In the 2000-2049 period, Lake Elsinore has a greater than 75%
chance of meeting the minimum elevation goal of 1,240 ft.
In the future period 2050-2099, Lake Elsinore has less than a 50%
chance of meeting the minimum elevation goal of 1,240 ft.
There is less than a 25% chance that Lake Elsinore will drop
below low lake levels (1,234 ft) in either period.
The Elsinore Valley Municipal Water District (EVMWD) project
does aid in stabilizing lake levels; however, for the period 20502099 additional measures will likely be required to help meet the
minimum elevation goal of 1,240 ft.

Will the region continue to support an alpine climate and how will the Jeffrey
Pine ecosystem be impacted?
•
•
•
•

Warmer temperatures will likely cause Jeffrey pines to move to
higher elevations and may decrease their total habitat.
Forest health may also be influenced by changes in the magnitude
and frequency of wildfires or infestations.
Alpine ecosystems are vulnerable to climate change because they
have little ability to expand to higher elevations.
Across the State it is projected that alpine forests will decrease in
area by 50-70% by 2100.

Will skiing at Big Bear Mountain Resorts be sustained?
•
•
•
•

Simulations indicate significant decreases in April 1st snowpack
that amplify throughout the 21st century.
Warmer temperatures will also result in a delayed onset and
shortened ski season.
Lower elevations are most vulnerable to increasing temperatures.
Both Big Bear Mountain Resorts lie below 3,000 m and are
projected to experience declining snowpack that could exceed 70%
by 2070.

How many additional days over 95°F are expected in Anaheim, Riverside and Big
Bear City?
•
•

All the climate projections demonstrate clear increasing
temperature trends.
Increasing temperatures will result in a greater number of days
above 95°F in the future.
3
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•
•

The number of days above 95°F gets progressively larger for all
cities advancing into the future.
By 2070 it is projected that the number of days above 95°F will
quadruple in Anaheim (4 to 16 days) and nearly double in
Riverside (43 to 82 days). The number of days above 95°F at Big
Bear City is projected to increase from 0 days historically to 4
days in 2070.

Will floods become more severe and threaten flood infrastructure?
•
•

•

Simulations indicate a significant increase in flow for 200-year
storm events in the future.
The likelihood of experiencing what was historically a 200-year
event will nearly double (i.e. the 200-year historical event is likely
to be closer to a 100-year event in the future).
Findings indicate an increased risk of severe floods in the future,
though there is large variability between climate simulations.

How will climate change and sea level rise affect coastal communities and
beaches?
•

•
•

•

•
•

Climate change will contribute to global sea level rise (SLR)
through melting of glaciers and ice caps and thermal expansion of
ocean waters, both of which increase the volume of water in the
oceans.
Regional SLR may be higher or lower than global SLR due to
effects of regional ocean and atmospheric circulation.
Average sea levels along the Southern California coast are
projected to rise by 5-24 inches by 2050 and 16-66 inches by
2100.
SLR is likely to inundate beaches and coastal wetlands and may
increase coastal erosion. Effects on local beaches depend on
changes in coastal ocean currents and storm intensity, which are
highly uncertain at this time.
SLR will increase the area at risk of inundation due to a 100-year
flood event.
Existing barriers are sufficient to deter seawater intrusion at
Talbert and Alamitos gaps under a 3-foot rise in sea levels.
However, operation of barriers under SLR may be constrained by
shallow groundwater concerns.

As climate science continues to evolve, periodic reanalysis and evaluation will be
needed to inform the decision-making process.
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1.0 Introduction
1.1 Purpose, Scope, and Objective of Study
The Santa Ana Watershed Basin Study (Basin Study) is a collaborative effort by
the Santa Ana Watershed Project Authority (SAWPA) and the Bureau of
Reclamation (Reclamation), authorized under the Sustain and Manage America's
Resources for Tomorrow SECURE Water Act (Title IX, Subtitle F of Public Law
111-11). The study began in 2011 and was completed in the spring of 2013. The
Basin Study complements SAWPA’s Integrated Regional Water Management
(IRWM) planning process, also known as their “One Water One Watershed”
(OWOW) Plan, and refines the watershed’s water projections, and identifies
potential adaptation strategies, in light of projected effects of climate change.
This climate change analysis for the Santa Ana River Watershed is a contributing
section to the Basin Study.
SAWPA is a joint powers authority that represents five major water resource
agencies. SAWPA’s area includes over 350 water, wastewater and groundwater
management, flood control, environmental, and other nongovernmental
organizations. These entities work together collaboratively and focus on the
region’s OWOW Plan.
In light of climate change, prolonged drought conditions, growth, and population
projections, a strong concern exists to ensure there will be adequate water
supplies to meet future water demand. The findings of this Basin Study will be
used to update the OWOW Plan, evaluate the implications of climate change, and
ensure that future water quality and supply needs are met. Goals of the study
include: incorporating existing regional and local planning studies within the
watershed; sustaining the innovative “bottom up” approach to regional water
resources management planning; ensuring an integrated, collaborative approach;
using science and technology to assess climate change and greenhouse emissions
affects; facilitating watershed adaptation planning; and expanding outreach to all
major water uses and stakeholders.
1.1.1 Location and Description of Study Area
The Santa Ana River Watershed (also referred to as SARW, or ‘Watershed’) is
home to over 6 million people, within an area of 2,650 square miles in southern
California. The regional population is projected to grow to almost ten million
within the next 50 years (U.S. Census Bureau, 2010). The watershed includes
much of Orange County, the northwestern corner of Riverside County, the
southwestern corner of the San Bernardino County, and small portions of Las
Angeles County. The watershed is bounded on the south by the Santa Margarita
watershed, on the east by the Salton Sea and Southern Mojave watersheds, and on
the northwest by the Mojave and San Gabriel watersheds. SAWPA has five
member agencies: Eastern Municipal Water District (EMWD), Inland Empire
5
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Utilities Agency (IEUA), Orange County Water District (OCWD), San
Bernardino Valley Municipal Water District (SBVMWD), and Western
Municipal Water District (WMWD). shown below in Figure 1.

Figure 1: SAWPA member agencies

The climate and geography of the State of California present a unique challenge
to the management and delivery of water. While most of the State’s precipitation
falls on the northern portion of the State, most of California’s population resides
in the semi-arid, southern portion of the State. Water is diverted, stored, and then
transferred from the water-rich north to the more arid central and southern
sections of the state through the California State Water Project (SWP), the Central
Valley Project, and the Los Angeles Aqueduct. In addition to the projects that
transport water from the north to the south, the southern coastal area relies on
water imported through The Metropolitan Water District of Southern California’s
(Metropolitan) Colorado River Aqueduct. The Bureau of Reclamation and seven
basin states manage the Colorado River system under the authority of the
Secretary of the Interior and for the benefit of the seven basin states. Overallocation of this resource, along with a U.S Supreme Court Decision (Arizona v.
California, 1964) and population and economic growth, led to the recent
California “4.4 Plan” and Quantification Settlement Agreement (QSA). The QSA

6

Climate Change Analysis for the Santa Ana River Watershed – California
Santa Ana Watershed Basin Study

limits California’s share of the Colorado River water supply to 4.4 million acrefeet (MAF). As a result of these actions, Metropolitan’s supply from the
Colorado River was significantly reduced, especially during extended dry periods.
In the past, a buffer supply was developed by constructing new facilities, such as
dams and/or aqueducts, to provide water supply for future growth. Today, the gap
between supply and demand has closed and increasing emphasis is placed on
conservation and development of local supplies. Building new facilities is costly
and such projects face strict environmental review before they can be approved.
This has caused California to seek more creative and sustainable solutions to
water resource management.

1.2 Summary of Previous and Current Studies
A large body of research has been conducted over the past ten or more years on
climate change and its potential impacts on the western United States. Most of
this research has focused on large scale implications (for example, over the
western United States), while providing limited regional scale information. The
following section summarizes research that is relevant to the Watershed, and
shows that although these results are applicable, additional research was required,
through this Basin Study, to evaluate smaller scale, site specific, climate change
impacts. For additional information on previous and current climate change
studies, not directly related to the Watershed, please see Reclamation’s Literature
Synthesis on Climate Change Implications for Water and Environmental
Resources (http://www.usbr.gov/research/docs/climatechangelitsynthesis.pdf).
1.2.1 Historical Trends
California’s historical temperature has increased by about 1.7°F over the past 116
years (Moser et al., 2012), while showing declines in spring snowpack and a shift
to earlier spring runoff (Knowles et al., 2007; Regonda et al., 2005; Peterson et
al., 2008; Stewart et al., 2009). It is difficult to distinguish long-term climate
change from natural climate variability, although many studies have tried to
distinguish between the two (Bonfils et al., 2007; Cayan et al., 2001; Gershunov
et al., 2009). It is likely that the historical temperature trends are due to a
combination of anthropogenic climate change and natural climate variability
(Reclamation, 2011k).
A study by Gershunov et al., (2012) shows that generally, there is a positive trend
(1950-2010) in heat wave activity over the entire California region that is
expressed most strongly and clearly in nighttime rather than daytime temperature
extremes. This trend in nighttime heat wave activity has intensified markedly
since the 1980s and especially since 2000. The two most recent nighttime heat
waves were also strongly expressed in extreme daytime temperatures.
Circulations associated with great regional heat waves advect hot air into the
region. This air can be dry or moist, depending on whether a moisture source is
available, causing heat waves to be expressed preferentially during day or night.
7
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A remote moisture source centered within a marine region west of Baja California
has been increasing in prominence because of gradual sea surface warming and a
related increase in atmospheric humidity. Adding to the very strong synoptic
dynamics during the 2006 heat wave were a prolonged stream of moisture from
this southwestern source, and despite the heightened humidity, an environment in
which afternoon convection was suppressed, keeping cloudiness low and daytime
temperatures high.
Vermeera and Rahmstorf (2009) suggest a simple relationship linking global sealevel variations to temperature. This relationship is tested on synthetic data from
a global climate model for the past millennium and the next century. When
applied to observed data of sea level and temperature for 1880–2000, and taking
into account known anthropogenic hydrologic contributions to sea level, the
correlation explains 98% of the variance.
Trends in historical precipitation are more sporadic making it difficult to attribute
them to climate change (Hoerling et al., 2010). A series of regression analyses,
conducted by Dettinger and Cayan (1995), indicate that runoff timing responds
equally to the observed decadal-scale trends in winter temperature and interannual
temperature variations of the same magnitude, suggesting that the trend in
temperature is sufficient to explain the increasingly early runoff. However, this
trend is not immediately distinguishable from natural atmospheric variability.
A well‐documented shift towards earlier runoff can be attributed, in part, to more
precipitation falling as rain instead of snow (Regonda et al., 2005; Pierce et al.,
2008; Das et al., 2009; Hidalgo et al., 2009; Lindquist et al., 2009). Knowles et
al., (2007) showed a regional trend during the period 1949–2001 toward smaller
ratios of winter‐total snowfall water equivalent (SWE) to winter‐total
precipitation, with the most pronounced reductions occurring in the Sierra Nevada
and the Pacific Northwest, with more varied changes (but still predominantly
reductions) in the Rockies. The trends in this ratio correspond to shifts toward
less SWE rather than to changes in overall precipitation, except in the Southern
Rockies, where both snowfall and precipitation have increased. The trends
toward reduced SWE are a response to warming across the region, with the most
significant reductions occurring where winter‐average wet‐day minimum
temperature changes have been less than +3°C over the course of the study
period. The observed trends in hydroclimatology over the western United States
will likely have significant impacts on water resources planning and management.
There have been preliminary efforts by agencies managing California’s water
resources to incorporate climate change research into their planning and
management tools, including preliminary modeling studies of potential impacts of
climate change to operations of the State Water Project and Central Valley
Project, Delta water quality and water levels, flood forecasting and
evapotranspiration rates (Anderson et al., 2008).
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1.2.2 Climate Projections
The Intergovernmental Panel on Climate Change (IPCC) projections of future
climate have been utilized in assessing climate over California. Projections
indicate the rate of increase in global mean annual temperature nearly doubles
before 2100, and that increases in summer temperatures are greater than winter
(IPCC, 2007). There is less confidence in projections of future precipitation than
temperature (Reclamation, 2011). However, precipitation projections show less
snowfall and more rainfall, less snowpack development and earlier runoff, more
intense and heavy rainfall interspersed with longer dry periods (Congressional
Budget Office, 2009; Lundquist et al., 2009; Moser et al., 2009; Rauscher et a
l2008; Maurer et al.,2007).
1.2.3 Hydrological Projections
The changing climate will likely result in lower stream flow, lower reservoir
storage, and decreased water supply deliveries and reliability later in the 21st
century throughout California (Vicuna and Dracup, 2007). Drought in the
Southwest may no longer be driven by precipitation, but rather by temperature
(Hoerling and Eischeid, 2007).
Two hydrologic impacts, in which there is high confidence, are increasing winter
streamflow and decreasing late spring and summer flow (Maurer, 2007). There is
also high confidence in reduced snowpack at the end of winter, and earlier arrival
of the annual peak flow volume, which has important implications for California’s
water management. The shift to earlier peak streamflow timing, and the decline
in end-of-winter snow pack, results in more extreme impacts under higher
emissions scenarios in all cases. This indicates that future emissions scenarios
play a significant role in the degree of impacts to water resources in California.
The potential effects of climate change on the hydrology and water resources of
the Sacramento–San Joaquin River Basin were evaluated by Van Rheenen et al.,
(2004) using an ensemble of climate projections generated by the U.S.
Department of Energy and National Center for Atmospheric Research Parallel
Climate Model (DOE/NCAR PCM). From these global simulations, transient
monthly temperature and precipitation sequences were statistically downscaled to
produce continuous daily hydrologic model forcings, which drove a macro-scale
hydrology model (VIC) of the Sacramento–San Joaquin River Basins at a 1/8°
spatial resolution, and produced daily streamflow sequences for each climate
projection. Each streamflow scenario was used in a water resources system
model that simulated current and predicted future performance of the system.
Results from the water resources system model indicated that achieving and
maintaining status quo system performance in the future would be nearly
impossible, given the altered hydrologic projections.
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1.2.4 Climate Change Impacts
With respect to management, a number of studies have investigated the
implications of climate change on water management in the region, suggesting
management of reservoir systems will become more challenging (Vicuna and
Dracup, 2007). The impacts are expected to be expensive, but not catastrophic for
California (Harou et al., 2010).
Subtle changes in hydrology due to climate change can alter wetlands, resulting in
a positive biotic feedback, contributing methane and carbon dioxide to the
atmosphere (Burkett and Kusler, 2007). Policy options for minimizing the
adverse impacts of climate change on wetland ecosystems include the reduction
of current anthropogenic stresses, allowing for inland migration of coastal
wetlands as sea-level rises, active management to preserve wetland hydrology,
and a wide range of other management and restoration options.
Ficke et al. (2007) summarizes the general effects of climate change on
freshwater systems to be increased water temperatures, decreased dissolved
oxygen levels, and the increased toxicity of pollutants. Altered hydrologic
regimes and increased groundwater temperatures could affect the quality of fish
habitat. Eutrophication may be exacerbated and stratification will likely become
more pronounced. Model predictions indicate that global climate change will
continue even if greenhouse gas emissions decrease or cease. Therefore,
proactive management strategies such as removing other stressors from natural
systems will be necessary to sustain our freshwater fisheries.
Projected temperature and carbon dioxide increases may extend growing seasons,
stimulate weed growth, increase pests, and may impact pollination (Baldocchi and
Wong 2006). Stream temperatures in many areas are increasing due to increases
in air temperature and reduced summer flows that make streams more sensitive to
warmer air temperatures (Haak et al., 2010).

1.3 Identification of Interrelated Activities
1.3.1 Federal – WaterSMART
The WaterSMART Program, established by the Secretary of the Interior under
Secretarial Order 3297, addresses an increasing set of water supply challenges,
including chronic water supply shortages due to increased population growth,
climate variability and change, and heightened competition for finite water
supplies. The WaterSMART Program was developed as means of implementing
the SECURE Water Act of 2009 (Public Law 111-11). The WaterSMART
Program provides the scientific and financial tools and the collaborative
environment needed to help balance water supply and demand through the
efficient use of current supplies and the development of new supplies. Through
WaterSMART, Reclamation is making use of the best available science in the
assessments it conducts and the policies it employs. WaterSMART science has
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and will continue to inform the real-time decisions of water managers who need
reliable estimates of current conditions in the hydrologic cycle and projections of
supply and demand in watersheds throughout the nation. Many examples of best
available science are being developed through the WaterSMART Program. Much
of that science can be accessed through the WaterSMART Clearinghouse, an
online collaborative site where best practices and cost-effective technologies for
water conservation and sustainable water strategies are shared with the public
(http://www.doi.gov/watersmart/html/index.php).
1.3.2 State – Proposition 84 and IRWM
California’s Safe Drinking Water, Water Quality and Supply, Flood Control,
River and Coastal Protection Bond Act of 2006 (Prop 84) authorizes $5.388
billion in general obligation bonds to fund safe drinking water, water quality and
supply, flood control, waterway and natural resource protection, water pollution
and contamination control, state and local park improvements, public access to
natural resources, and water conservation efforts.
Integrated Regional Water Management (IRWM) is a collaborative effort to
manage all aspects of water resources in a region. IRWM crosses jurisdictional,
watershed, and political boundaries; involves multiple agencies, stakeholders,
individuals, and groups; and attempts to address the issues and differing
perspectives of all the entities involved through mutually beneficial solutions.
The California Department of Water Resources is currently working to ensure that
IRWM planning is continued and expanded throughout the State; better align state
and federal programs, polices, and regulations to support IRWM; identify stable
and sufficient funding for IRWM; and further support regional water management
groups.
1.3.3 Local – OWOW
The Santa Ana Watershed Project Authority is a planning and implementation
agency that was formed in 1972 with the goal of building facilities to protect the
water quality of the Watershed. Their planning efforts have expanded and, in
2006, SAWPA’s One Water One Watershed (OWOW) plan was adopted. The
OWOW plan is a comprehensive view of the watershed and water issues. The
plan encompasses all sub-regions, political jurisdictions, water agencies and nongovernmental stakeholders (private sector, environmental groups, and the public
at large) in the watershed. All types of water (imported, local surface and
groundwater, stormwater, and wastewater effluent) are viewed as components of a
single water resource, inextricably linked to land use and habitat, and the plan
tries to limit impacts of water use and climate change on natural hydrology.
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2.0 Climate Projections and Hydrology
Models
2.1 Climate Projections
Projected changes in climate (including both anthropogenic changes and natural
variability), and their influence on streamflow and basin water supply, have been
studied by several researchers in recent years, as described in Chapter 1. Future
projections from global climate models (GCMs) indicate that the climate may
exhibit trends and increased variability over the 21st century, beyond what has
occurred historically. Downscaled GCM projections are one way to consider
plausible future conditions.
Downscaled GCM projections are produced by internationally recognized climate
modeling centers around the world and make use of greenhouse gas (GHG)
emissions scenarios, which include assumptions of projected population growth
and economic activity. GCM projections used in this study are spatially
downscaled to 12 km grids to make them relevant for regional climate change
impacts analysis. This process is illustrated in Figure 2. The downscaled GCM
projections used in the Basin Study are based on the Coupled Model
Intercomparison Project Phase 3 (CMIP3). These projections were the basis for
analysis in the IPCC Fourth Assessment Report (IPCC, 2007).The emission
scenarios used in the downscaled GCM projections based on CMIP3 are A2
(high), A1b (medium), and B1 (low), and reflect a range of future GHG
emissions. The A2 scenario is representative of high population growth, slow
economic development, and slow technological change. It is characterized by a
continuously increasing rate of GHG emissions, and features the highest annual
emissions rates of any scenario by the end of the 21st Century. The A1B scenario
features a global population that peaks mid-century and rapid introduction of new
and more efficient technologies balanced across both fossil- and non-fossil
intensive energy sources. As a result, GHG emissions in the A1B scenario peak
around mid-century. Last, the B1 scenario describes a world with rapid changes
in economic structures toward a service and information economy. GHG emission
rates in this scenario peak prior to mid-century and are generally the lowest of the
scenarios.
Emission scenarios exist that have both higher and lower GHG emissions than
those considered in this Basin Study (e.g. A1fi). However, the three scenarios
included in the analysis span a wide range of projected GHG, and there are more
GCM projections available based on these three emissions scenarios than any
others.
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This Study used the downscaled CMIP3 climate projections; however, new
projections from the CMIP5 were recently published in May 2013. CMIP5
climate projections are based on emission scenarios referred to as representative
concentration pathways (RCPs; Taylor, 2011). Even though CMIP5 projections
are more current, it has not been determined that they are a more reliable source
of climate projections compared to existing CMIP3 climate projections. At this
time, CMIP5 projections should be considered an addition to (not a replacement
for) the existing CMIP3 projections, unless the climate science community can
offer an explanation as to why CMIP5 should be favored over CMIP3.

Figure 2: Downscaled GCM key elements figure

2.2 Hydrology Models for the Santa Ana River
Watershed
2.2.1 Surface Water
Surface water hydrology projections for the Watershed were developed using the
Variable Infiltration Capacity (VIC) model (Liang et al., 1994; Liang et al., 1996;
Nijssen et al., 1997) as part of Reclamation’s SECURE report on surface water
hydrology projections (Reclamation, 2011).
The VIC model is a spatially distributed hydrology model that solves the water
balance at each model grid cell. The model initially was designed as a landsurface model to be incorporated in a GCM so that land-surface processes could
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be more accurately simulated. However, the model now is run almost exclusively
as a stand-alone hydrology model (not integrated with a GCM) and has been
widely used in climate change impact and hydrologic variability studies. For
climate change impact studies, VIC is run in what is termed the water balance
mode that is less computationally demanding than an alternative energy balance
mode, in which a surface temperature that closes both the water and energy
balances is solved for iteratively. A schematic of the VIC hydrology and energy
balance model is given in Figure 3.
The VIC model may be implemented at any spatial resolution, adhering to a
latitude-longitude grid. For this Basin Study, and for consistency with
Reclamation’s West-Wide Climate Risk Assessment, the model was implemented
over the study area at 1/8° or ~12 km resolution. Physical characteristics of each
cell are predefined within the study area to simulate runoff and other
water/land/atmosphere interactions at each grid cell. The VIC hydrology model
uses daily weather data (precipitation, maximum temperature, minimum
temperature and wind) along with land cover, soils, and elevation information at
1/8° grid scale to simulate hydrologic processes.
VIC provides a wide array of hydrologic outputs, typically including runoff,
snow-water equivalent and evapotranspiration, which are routinely analyzed to
assess climate change impacts on watershed hydrology. Also, note that all these
outputs are produced at the native VIC grid cell resolution of 1/8° or ~12 km.
Analysis of these hydrologic variables for the watershed is described in Chapter 3.
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Figure 3: VIC macroscale hydrologic model

However, to analyze streamflow, gridded runoff was routed (Figure 4) to 36 gage
locations (Table 1; Figure 5) within the Watershed using the Lohmann et al.,
(1998) routing model. Additional inputs to the routing model, developed for this
Basin Study include, a routing network derived from 15 arc-second (~450 meters)
Digital Elevation Model (DEM), flow accumulation, and flow direction data
available from the United States Geological Survey (USGS) HydroSHEDS
(hydrological data and maps based on Shuttle Elevation Derivatives at Multiple
Scales) archive using ArcGIS™. The result of this approach is 112 unique
sequences of natural flow under future climate projections. Further details on the
development and choice of using the VIC model are available from Reclamation’s
West-Wide Climate Risk Assessments: Bias-Corrected and Spatially Downscaled
Surface Water Projections (2011) report.
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Figure 4: VIC routing model
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Table 1: Routing locations in the Santa Ana River Watershed

ID

Latitude

Longitude

(decimal degree)

(decimal degree)

1

33.675020160

-117.835611000

Peters Canyon Wash Tustin Gage

2

33.683909460

-117.745330710

Marshburn Channel Gage

3

33.681686820

-117.809499150

San Diego Creek Myford Rd Gage

4

33.725442191

-117.802408768

El Modina-Irvine Channel Gage

5

33.693809460

-117.823037908

Peters Canyon Wash Irvine Gage

6

33.672798000

-117.835888800

San Diego Creek Lane Rd Gage

7

33.655576290

-117.845611300

San Diego Creek Campus Dr Gage

8

33.885294816

-117.651816486

Santa Ana River Prado Dam Gage

9

33.872738742

-117.670852174

Santa Ana River County Line Gage

10

33.856404490

-117.790611220

Santa Ana River Imperial Highway Gage

11

33.855848910

-117.797555880

Santa Ana River AB SPRD Imperial Highway Gage

12

33.856404440

-117.800889300

Santa Ana River SPRD Imperial Highway Gage

13

33.888903530

-117.845335820

Carbon Creek Olinda Gage

14

33.889459080

-117.845335830

Carbon Creek Yorba Linda Gage

15

33.818812586

-117.873013779

Santa Ana River Ball Rd Gage

16

33.802238450

-117.878390750

Santa Ana River Katella Ave Gage

17

33.822794190

-117.776721310

Santiago Creek Villa Park Gage

18

33.822794190

-117.776721310

Santiago Creek Div Villa Park Gage

19

33.777261477

-117.878057039

Santiago Creek Santa Ana Gage

20

33.752045602

-117.906379262

Santa Ana River Santa Ana Gage

21

33.672033347

-117.943733939

Santa Ana River Adams St Gage

22

33.887792060

-117.926449600

Brea Channel Brea Dam Gage

23

33.873625670

-117.925893710

Brea Channel Fullerton Gage

24

33.895847650

-117.886170600

Fullteron Channel Fullerton Dam Gage

Site Description

25

33.872875108

-117.902127395

Fullerton Channel Fullerton Gage

26

33.860696271

-117.929366516

Fullerton Channel Richman Ave Gage

27

33.810571570

-118.075342080

Coyote Creek Los Alamitos Gage

28

34.259256110

-117.330684440

Devils Canyon

29

33.968611110

-117.447500000

Santa Ana River AT Metropolitan Water District Crossing NR Arlington

30

34.064688346

-117.303911477

Santa Ana River AT E Street NR San Bernardino

31

33.889166670

-117.561944440

Temescal Creek AB Main Street AT Corona

32

33.982777780

-117.598611110

Cucamonga Creek NR Mira Loma

33

34.003888890

-117.726111110

Chino Creek AT Schaefer Avenue NR Chino

34

34.114206940

-117.096661940

Seven Oaks Dam Outlet

35

34.252500000

-117.525277780

Middle Fork Lytle Creek Gage

36

34.263888890

-117.401388890

Ridge Top Gage NR Devore
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Figure 5: Distribution of routing locations

2.2.2 Groundwater
Changes in climate, population, land use, water management practices, and other
natural and anthropogenic factors may affect the quantity and quality of future
groundwater resources within the Watershed. Groundwater currently provides
approximately 54% of total water supply in the watershed during an average year,
and groundwater use is projected to increase over the next 20 years, according to
the first OWOW plan (2010). The potential effects of natural and anthropogenic
changes on future groundwater resources—including the potential effects of
climate change—are therefore a critical component of water resources planning in
the Watershed.
Changes in precipitation and temperature directly affect hydrologic processes at
the land surface, including groundwater recharge. Changes in precipitation and
temperature may also affect groundwater storage and discharge indirectly through
changes in water demands. Accurately projecting the potential effects of climate
change on groundwater resources within the Watershed, however, is a significant
challenge due to the many local factors that govern groundwater recharge and use
throughout the watershed. The Watershed encompasses 17 individual
groundwater basins and sub-basins; however, only 4 have consistent historical
data available, as shown in Figure 6 (California Department of Water Resources
[DWR] Bulletin 118). Effects of changes in precipitation and temperature on
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groundwater resources are likely to vary substantially between groundwater
basins due to differences in local hydrologic, geologic, and topographic
conditions, as well as differences in local water supplies, water demands, and
water management practices between basins.

Upper Santa Ana
Valley

Orange County

San Jacinto

Elsinore
Figure 6: Groundwater basins and monitoring well locations
(illustrated by red dots)

The effects of climate change on groundwater resources are commonly evaluated
using a spatially distributed numerical model of the groundwater flow system in
question, which may consist of a single aquifer or unit, multiple aquifers, or an
entire groundwater basin or sub-basin. A numerical model of the groundwater
flow system is constructed to represent the relevant physical properties of the
system, including its geographic extent and orientation, the porosity and
permeability of subsurface materials, and the location and extent of key features
affecting groundwater flow such as faults, aquitards, and aquicludes. Historical
inflows and outflows from the groundwater system are estimated from available
data and formatted as model inputs, including spatially distributed recharge from
precipitation, focused recharge from stream and canal seepage losses or deep
percolation of irrigation water, groundwater abstraction by pumping, and other
inflows and outflows. The model is then calibrated and verified with respect to
available observations. A second set of groundwater inflows and outflows is then
developed based on projected future climate conditions, and is again formatted as
model inputs. Finally, the model is used to simulate groundwater flow and
storage under historical and projected climate conditions and the resulting model
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outputs are compared to evaluate the effects of climate change on groundwater
resources.
The use of spatially-distributed numerical models to evaluate climate change
impacts on groundwater is both data intensive and computationally intensive, and
requires explicit representation of the many local factors that affect groundwater
recharge and use. As a result, this approach generally bears a large cost and long
timeline. Moreover, the use of spatially-distributed numerical models to evaluate
climate change impacts on groundwater resources in the Watershed would require
development of separate models for individual groundwater basins and subbasins. The cost of such an analysis is therefore prohibitive at the watershed
scale.
In order to evaluate basin-scale groundwater conditions in the Watershed under
future climate, population, land use, and water management scenarios, a basinscale groundwater screening tool was developed based on a simplified
representation of individual groundwater basins. The groundwater screening tool
estimates fluctuations in basin-scale groundwater levels in response to natural and
anthropogenic drivers, including climate and hydrologic conditions, agricultural
land use, municipal water demand, and trans-basin water imports. The tool
allows users to quickly estimate basin-scale groundwater conditions under a broad
range of future scenarios and provides insight into the primary factors driving
basin-scale groundwater fluctuations.
A basin-scale groundwater screening tool was developed to facilitate evaluation
of groundwater conditions within the Watershed under future climate, population,
land use, and water management scenarios. The tool estimates fluctuations in
average groundwater levels over a given groundwater basin, at a monthly time
scale, in response to natural and anthropogenic drivers, including climate and
hydrologic conditions, agricultural land use, municipal water demand, and transbasin water imports. The tool allows users to quickly estimate changes in basinaverage groundwater levels in response to projected changes in future climate,
and provides insight into the primary factors driving basin-scale groundwater
fluctuations.
In groundwater basins where groundwater is a primary source of water supply,
fluctuations in basin-averaged groundwater level depend on both water
availability and water demands. In general, higher than average water availability
from precipitation, local streamflow, and imported water contributes to increased
recharge and/or decreased groundwater pumping, resulting in rising groundwater
levels. By contrast, higher than average water demands for municipal and
agricultural uses and higher than average evaporative demand from native and
landscaped vegetation contribute to decreased recharge and/or increased
groundwater pumping, resulting in declining groundwater levels. In addition to
supply and demand, large-scale management objectives in some groundwater
basins such as pressurization of hydraulic barriers against sea water intrusion and
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dewatering for hydraulic control of groundwater discharge may also affect basinaverage groundwater levels.
The competing influences of water availability, water demand, and large-scale
groundwater management objectives on basin-scale groundwater elevations are
illustrated schematically in Figure 7, which forms the conceptual model for the
basin-scale groundwater screening tool. This conceptual model considers
fluctuations in basin-average groundwater elevations as a function of basin-scale
drivers. As a result, use of the groundwater screening tool does not require
detailed information regarding local hydrologic, geologic, climatic, and
anthropogenic factors that may affect local groundwater fluctuations; however, it
should be noted that as a result of this basin-scale approach, the groundwater
screening tool is primarily applicable at the scale of individual groundwater
basins or sub-basins, where the effects of local-scale conditions are largely
averaged out and where subsurface inflows and outflows from surrounding areas
are negligible.

Figure 7: Conceptual model of basin-scale groundwater fluctuations used
in developing the groundwater screening tool

In the basin-scale groundwater screening tool, fluctuations in groundwater
elevation are estimated as a function of three inputs that characterize water
availability (precipitation, local streamflow, and trans-basin imports), three inputs
that characterize water demand (municipal and industrial demand, agricultural
land use [irrigated acreage], and evaporative demand), and an optional exogenous
input that represents groundwater management objectives that affect basin-scale
groundwater levels. The functional relationship is implemented in the form of a
multi-variate linear regression equation (Equation 1):
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……. Eq. 1

Where:
is the change in basin-averaged groundwater elevation (t is in months)
Pt is total precipitation over the groundwater basin
Qt is streamflow at a representative location that reflects surface water availability
in the basin
It is the volume of trans-basin water imports to the groundwater basin
Mt is municipal and industrial demand within the basin
Et is evaporative demand from native and landscaped (non-agricultural)
vegetation
At is agricultural water demand (applied water demand)
Xt is a timeseries of values representing the effect of a specific large-scale water
management practice on groundwater levels within the basin
Ci are linear regression coefficients
Variables Pt, Qt, and It represent the available water supplies within the
groundwater basin during the given time period, whereas variables Mt, Et, and At
represent the primary water demands within the basin during the same period.
Variable Xt is optional and can be used to reflect specific large-scale management
activities that affect groundwater levels throughout the basin. Coefficients Ci are
determined via linear regression (i.e., by fitting Equation 1 to historical
observations). After the coefficient values have been determined, the
groundwater screening tool uses Equation 1 to estimate future groundwater
elevations under various future scenarios. For example, the tool can be used to
estimate future groundwater elevations under climate change by modifying inputs
Pt, Qt, and Et to reflect projected future climate conditions.
In addition to reduced data and computational requirements, implementation of
the basin-scale conceptual model via linear regression provides broad flexibility
in the development of inputs to the groundwater screening tool. The conceptual
model represents the large-scale mass balance of groundwater in a given basin.
However, accurate and comprehensive data for many of the inflow and outflow
terms in the conceptual model are often unavailable for most groundwater basins.
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For example, evaporative demand for native and landscaped vegetation generally
is not readily available for most groundwater basins. The regression-based
approach used here allows the user to substitute a related variable in place of the
missing data. In the case of evaporative demand, the user may substitute
temperature data for evaporative demand as temperature is strongly correlated
with evaporative demand. As long as fluctuations in the substituted dataset (in
this case temperature) are strongly correlated with fluctuations in the primary
input variable (in this case evaporative demand), discrepancies in magnitudes of
two variables are accounted for by the regression coefficient on this term.
Development of Groundwater Model Inputs

As detailed above, the groundwater screening tool estimates changes in basinaveraged groundwater levels over time as a function of seven natural and
anthropogenic factors that govern groundwater recharge and discharge:
precipitation, local streamflow, trans-basin water imports, municipal and
industrial water demands, agricultural water demand, evaporative demand from
native and landscaped vegetation (non-agricultural), and an optional exogenous
input that represents groundwater management objectives that affect basin-scale
groundwater levels. The regression-based approach used in the groundwater
screening tool allows substitution of related datasets where accurate data for one
or more model input is not available. This section summarizes the development of
inputs to the groundwater screening tool for groundwater basins within the
Watershed.
Historical Input Data (1990-2009)

Historical data were used to fit the regression coefficients in Equation 1 and to
evaluate model performance over the historical period (1990-2009). For each
groundwater basin, historical inputs are required for the six primary input
variables to Equation 1. Additional inputs may be provided for the optional
exogenous variable if desired. No exogenous inputs were developed for
groundwater basins within the Watershed; however, exogenous inputs may be
incorporated by water resources planners and decision makers in the watershed
based on knowledge of management operations relevant to individual
groundwater basins.
Groundwater Elevation (ht)
The groundwater screening tool requires an input timeseries representative of
historical monthly groundwater elevations within the basin for the period 19902009. For this study, a database of historical groundwater elevations from more
than 4,000 monitoring wells within the Watershed was obtained from SAWPA.
Monitoring well locations are shown in Figure 6. Well records were evaluated to
determine the period of record, completeness of record, and occurrence of outlier
or spurious values. Wells exhibiting records shorter than 10 consecutive years or
exhibiting a high frequency of missing values were excluded from this analysis.
For each well identified as having a sufficient period of record and sufficient
sampling frequency, monthly mean groundwater elevations were calculated from
the available instantaneous measurements. For months containing more than one
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measurement, the monthly average was computed as the unweighted arithmetic
average of the available measurements. For months with a single measurement,
the single measurement was assumed to reflect average conditions during that
month. It should be noted that individual outlier points were excluded from
averaging; outliers likely reflect measurement errors, data transcription errors, or
measurements taken during or after permeability testing was carried out (i.e.,
during or after a slug test or pump test). Lastly, monthly averages were linearly
interpolated to develop a complete timeseries of monthly mean groundwater
elevations over the period of record. Accuracy of monthly timeseries was
evaluated by sub-sampling and cross-validation. Interpolated monthly timeseries
were shown to accurately reflect raw measurements.
Monthly timeseries of basin-averaged groundwater elevations were then
developed for each of the individual groundwater basins and sub-basins (defined
by DWR) in the Watershed. Steps were required to avoid two sources of bias in
calculating basin-average groundwater elevations: variations in the period of
record between wells, and outlier wells that are not representative of large-scale
groundwater fluctuations within a basin. These steps are described below.
Very few wells in the database used here exhibit complete monthly timeseries for
the full historical period (1990-2009). As a result, simply taking the arithmetic
average of well records over each groundwater basin results in a biased estimate
of basin-average groundwater elevations. This bias occurs due to differences in
the period of record of wells within a given basin: if the basin average for
different months is based on a different sub-set of wells, and each well has a
different mean groundwater elevation, then the resulting average reflects
variations in the sub-set of well used. To minimize biases associated with varying
record lengths, averaging was carried out based on monthly deviations rather than
monthly groundwater elevations. This was done by computing monthly
deviations (anomalies) for each record (i.e. for each well), where monthly
deviations are calculated as the difference between the monthly mean value and
the long-term average value for that month.
In addition to differences in record length, potential biases may occur in cases
where individual well records reflect unique local conditions that are not broadly
representative of groundwater fluctuations within the basin. This situation might
occur when groundwater pumping throughout a basin is not driven primarily by
municipal and industrial demand, but is driven by agricultural demand in one
small area of the basin. Groundwater fluctuations in the agricultural portion of
the basin are likely to exhibit substantially different behavior than groundwater
fluctuations throughout the rest of the basin. In basins where a large number of
monitoring wells are available, individual outliers have little effect on the basinscale average and therefore do not need to be excluded from analysis. Where a
small number of samples are available, however, individual outliers can
disproportionately impact the basin average, resulting in potentially significant
bias.
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For this study, a correlation-based clustering procedure was developed to group
wells into sub-sets exhibiting similar behavior. In basins and sub-basins where a
large number of monitoring records were available, the majority of wells fell into
a single cluster. For the purposes of this analysis, the largest cluster was assumed
to reflect basin-average conditions, and basin-average groundwater elevations
were calculated based on wells in this cluster. In basins and sub-basins where,
only a small number of records were available, wells generally fell into a small
number of similar size clusters. For the purposes of this analysis, these clusters
were assumed to represent conditions in different portions of the basin where
groundwater fluctuations were subject to different primary stressors. In these
cases, averages were computed for each cluster and were evaluated separately.
This report only presents results for basins where the majority of groundwater
records fell into a single cluster.
Precipitation (Pt)
The groundwater screening tool requires an input timeseries that is representative
of historical monthly precipitation over the groundwater basin for the period
1990-2009. Precipitation input may be basin-averaged monthly precipitation
calculated from multiple gage records or from a gridded precipitation dataset.
Alternatively, precipitation input may be derived from gage data at a single
location or selected locations that represent key areas within the groundwater
basin, such as areas of significant recharge or runoff. For this study, basinaverage monthly precipitation was calculated for each groundwater basin based
on the historical gridded daily precipitation dataset developed by Maurer et al.
(2002), the same dataset used to derive the surface water projections. Areaweighted monthly total precipitation was computed for each basin based on
groundwater basin polygons developed by DWR.
Evaporative Demand (Et)
The groundwater screening tool requires an input timeseries that is representative
of historical monthly evaporative demand from native and landscaped (nonagricultural) vegetation over the groundwater basin for the period 1990-2009.
Because evaporative demand is generally not measured directly, monthly mean
temperature or calculated monthly potential evapotranspiration (PET) may be
used as surrogates for evaporative demand. For this study, basin-average
monthly-mean temperature was calculated for each groundwater basin based on
the historical gridded daily temperature dataset developed by Maurer et al. (2002),
the same dataset used to derive the surface water hydrology projections. Areaweighted monthly-mean temperature was computed for each basin based on
groundwater basin polygons developed by DWR.
Streamflow (Qt)
The groundwater screening tool requires an input timeseries that is representative
of historical monthly streamflow that contributed to water supply in the
groundwater basin for the period 1990-2009. This streamflow excludes that
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which is provided by trans-basin imported water. Locations selected for the
streamflow inputs for the four basins can be seen in Figure 8; the latitude and
longitude for each point can be found in Table 2. Locations were chosen to be
representative of streamflow in the basin. The San Jacinto and Elsinore Basins
are able to share a stream flow point because the point is representative of water
leaving the San Jacinto Basin and water entering the Elsinore Basin. Streamflow
input may be based on a single gage that is representative of natural streamflow
conditions within the basin, or may be estimated natural flow in the absence of
storage and trans-basin diversions (i.e., naturalized streamflow). For this study,
simulated historical natural flow at a representative point was used for each basin,
development of which is described in section 2.2.1.
Table 2: Streamflow locations for groundwater basins

Groundwater
Basin

Latitude

Longitude

(decimal degree)

(decimal degree)

Orange County

33.85640444

-117.80088930

Upper Santa Ana Valley

33.88916667

-117.56194444

Elsinore/San Jacinto

33.66411200

-117.29397600

Figure 8: Locations for streamflow inputs
(represented by red dots)
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Municipal and Industrial Demand (Mt)
The groundwater screening tool requires an input timeseries that is representative
of historical monthly municipal and industrial water demand within the
groundwater basin for the period 1990-2009. Where municipal and industrial
demand data are not directly available, demand may be estimated from available
population and per capita water use data, interpolated as needed to obtain monthly
data for the period 1990-2009. For this study, population within each
groundwater basin was calculated from census tract data for years 1990, 2000,
and 2010, and were interpolated to obtain monthly values. Data for annual per
capita water use were obtained from urban water management plans for SAWPA
member agencies and other water providers within each basin, and were similarly
interpolated to obtain monthly values. Municipal and industrial demand was then
estimated as the product of population and per capita use.
Agricultural Demand (At)
The groundwater screening tool requires an input timeseries that is representative
of historical monthly agricultural water demand within the groundwater basin for
the period 1990-2009. Accurate and consistent data on agricultural water use is
not available for the groundwater basins within the Watershed. For this study,
agricultural land area (irrigated acreage) was used as a surrogate for agricultural
demand. For each groundwater basin, irrigated acreage was calculated from
available land use datasets developed by the Southern California Association of
Governments (SCAG). Available values were interpolated to obtain estimates of
monthly values over the period 1990-2009. Where cropping patterns and
irrigation practices are reasonably constant, agricultural acreage is strongly
correlated with agricultural demand.
Trans-basin Imported Water (It)
The groundwater screening tool requires an input timeseries that is representative
of historical monthly trans-basin water imported into the groundwater basin for
the period 1990-2009. For this study, import data were obtained from SAWPA
member agencies and associated, to the extent possible, with the corresponding
groundwater basin. Initial analysis revealed that trans-basin imports are generally
small compared to precipitation and natural streamflow for most groundwater
basins in the watershed; as a result, uncertainties associated with the historical
trans-basin import data used in this analysis is considered negligible.
Exogenous Variable (Xt)
The simplified approach used by the groundwater screening tool does not
represent many of the complex and dynamic processes that may affect
groundwater fluctuations within a given basin. For this purpose, the tool allows
for an optional exogenous input, which provides the user an opportunity to
account for a key driver that is not explicitly represented by the above inputs.
Key drivers may include groundwater injection operations for a hydraulic barrier
against sea water intrusion, dewatering for hydraulic control of groundwater

27

Climate Change Analysis for the Santa Ana River Watershed – California
Santa Ana Watershed Basin Study

discharge, or other management objectives that affect groundwater levels. No
exogenous variable was used in this study.
Projected (Future) Input Data (2010-2099)

The groundwater screening tool estimates future groundwater elevations over the
period 2010-2099 based on input data reflecting projected water supply, water
demand, and water management conditions over this period. Future inputs are
required for each of the primary input variables to the screening tool. If an
exogenous variable is used for the historical period, projected values of the same
exogenous variable are required for the future period. As noted above, no
exogenous inputs were developed for groundwater basins within the Watershed.
It should also be noted that projected groundwater elevations are calculated by the
screening tool; groundwater elevation is not an input for the future period.
Precipitation (Pt)
The groundwater screening tool allows users to provide up to 250 projections of
future precipitation for a given basin. Consideration of multiple future projections
provides insight into the range of future conditions corresponding to uncertainties
in projected future climate. For this study, projected basin-average monthly
precipitation for the period 2010-2099 was calculated based on an ensemble of
112 bias corrected and spatially disaggregated climate projections (see Section
2.2.1). For each projection, input timeseries were developed by calculating the
area-weighted monthly total precipitation for groundwater basin polygons
developed by DWR.
Evaporative Demand (Et)
Similar to precipitation, the groundwater screening tool allows users to provide up
to 250 projections of future evaporative demand for a given basin. For
consistency with historical inputs, basin-average monthly-mean temperature was
used to represent monthly evaporative demand over the future period. Projected
basin-average monthly average temperature inputs were calculated for each
groundwater basin based on an ensemble of 112 BCSD climate projections (see
Section 2.2.1). For each projection, input timeseries were developed by
calculating the area-weighted monthly average temperature for groundwater basin
polygons developed by DWR.
Streamflow (Qt)
Similar to precipitation and temperature, the groundwater screening tool allows
users to provide up to 250 projections of streamflow for a given basin. For this
study, projected natural flow at a representative point for the period 2010-2099
was used for each basin (see Section 2.2.1).
Municipal and Industrial Demand (Mt)
The groundwater screening tool requires a single timeseries input representing
projected municipal and industrial demand for the future period. For the purposes
of this study, it was assumed that future municipal and industrial demand will
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remain at current levels. However, the tool allows water resources planners and
decision makers to input alternative projections of future municipal and industrial
demand based on various scenarios and planning objectives related to individual
groundwater basins.
Agricultural Demand (At)
The groundwater screening tool requires a single timeseries input representing
projected agricultural demand for the future period. For consistency with
historical inputs, agricultural land area (irrigated acreage) was used to represent
agricultural water demand in the future. For the purposes of this study, it was
assumed that future agricultural land area will remain at current levels. However,
the tool allows water resources planners and decision makers to input alternative
projections of future agricultural demand based on various scenarios and planning
objectives related to individual groundwater basins.
Trans-basin Imported Water (It)
The groundwater screening tool requires a single timeseries input representing
projected trans-basin imported water for the future period. For the purposes of
this study, it was assumed that future water imports will remain at the average
historical level, calculated as the average over the period 1990-2009. However,
the tool allows water resources planners and decision makers to input alternative
projections of future water imports based on various scenarios and planning
objectives related to individual groundwater basins.
Exogenous Variable (Xt)
As for the historical period, no exogenous variable was used in this study for the
future period.
The methods described in this chapter were used to project hydroclimate
conditions including surface water and groundwater supplies, which are presented
in Chapter 3 along with projected demand.
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3.0 Water Supply and Demand
Projections
3.1 Water Supply
Future water supply projections were made using the CMIP3 projections and the
VIC hydrology model. The CMIP3 archive provides a downscaled 12 kilometer
resolution grid on a monthly time-series of precipitation and temperature from
1950-2099 for 112 climate projections.
3.1.1 Hydroclimate Projections
Timeseries Plots

This set includes projection specific annual timeseries plots for six hydroclimate
indicator variables covering the period 1950–2099 (water years 1951-2099). The
six variables are:
•
•
•
•
•
•

Annual Total Precipitation
Annual Mean Temperature
April 1st Snow Water Equivalent
Annual Runoff
December–March Runoff
April–July Runoff

The three variables—annual total precipitation, annual mean temperature, and
April 1st SWE—vary spatially (at 1/8° or ~ 12-km-grid resolution) across the
basins. To estimate total annual precipitation for the basin, basin-wide average
precipitation (average across the grid cells in the basin) was first calculated for
each month of the years 1950–2099. These basin average monthly precipitation
values then were summed for each water year 1951-2099 to obtain the annual
total precipitation.
To estimate basin mean temperature, average monthly temperature was calculated
from all the grid cells in the basin for each month of the water years 1951–2099.
These monthly temperatures for any given year next were averaged across the
grid cells in the basin to estimate the basin-wide annual mean temperature.
SWE on April 1st of a given year is a widely used measure to assess snowpack
and subsequent spring–summer runoff conditions in the snowmelt dominated
basins of the western United States. SWE is one possible output from the VIC
hydrology model. For each of the simulation water years, April 1st SWE was
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saved from the simulations for each model grid cell in the basin. Gridded SWE
on April 1st was averaged over all the grid cells for the given basin to calculate the
basin-wide April 1st SWE for water years, 1950–2099.
Runoff for each of the 36 site locations (Table 1) was calculated for the annual
timescale and for two seasonal timescales December–March (DJFM) total runoff
depicting winter season runoff conditions and April–July (AMJJ) total runoff
depicting spring–summer runoff conditions. For each of the simulation years
1950–2099, monthly runoff was aggregated on a water year basis to calculate
water year specific total annual runoff, DJFM runoff, and AMJJ runoff.
The annual time series plots for the six hydrologic indicator variables for all 112
projections were calculated, and the results are presented to reflect ensemble
central tendency and ensemble spread. The central tendency is measured using
the ensemble median. The 5th and 95th percentiles from the 112 projections
provide the lower and upper uncertainty bounds in the envelope of projections
through time.
Figure 9 shows the projection ensemble for six hydroclimate indicators for the site
Santa Ana River at Adams Street Gage (most downstream location): annual total
precipitation (top left), annual mean temperature (top right), April 1st SWE
(middle left), annual runoff (middle right), DJFM runoff season (bottom left), and
AMJJ runoff season (bottom right). The heavy black line is the annual time series
of 50th percentile values (i.e., ensemble-median). The shaded area is the annual
time series of 5th to 95th percentiles.
The annual total precipitation over the basin shows a somewhat declining trend
over the transient period going out to 2099. The uncertainty envelope does not
appear to expand or contract over time. The mean annual temperature over the
basin shows a monotonically increasing trend and a diverging uncertainty
envelope over time. April 1st SWE also shows a decreasing trend. The annual
runoff follows the long-term declining trend pattern similar to precipitation. The
winter season DJFM runoff shows a declining trend, so does the AMJJ summer
season runoff.
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Figure 9: Projection ensemble for six hydroclimate indicators for the site
Santa Ana River at Adams Street Gage

Spatial Plots

The next set of plots includes spatial plots of decade-mean precipitation, and
temperature. These plots show the spatial distribution for the variables across the
contributing basin. The spatial plots were developed on a water year basis for the
reference decade of the 1990s (water years 1990–1999).
Spatial distribution of precipitation for the 1990s decade is presented as an
ensemble median of the 112 projections. At each grid cell in the basin and for
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each of the 112 projections, average total precipitation was calculated by
averaging total precipitation from the 10 water years, 1990–1999. Next, for each
grid cell, the ensemble median of the decade average total precipitation was
calculated and used in developing the spatially varying precipitation plot.
Precipitation changes in each of the future decades – 2020s (represented by water
years, 2020-2029), 2050s (represented by water years, 2050-2059), and 2070s
(represented by water years, 2070-2079) – were calculated as follows. At each
grid cell in the basin and for each of the 112 projections, average total
precipitation was calculated by averaging total precipitation from the 10 water
years in the respective future decades. Then, for a given projection and at a given
grid cell, the percentage difference in average total precipitation between a given
future decade and the reference 1990s decade was calculated. This percentage
difference for a given cell was calculated only if the 1990’s average total
precipitation for that cell was greater than 0.01 millimeter. This step is necessary
to threshold division by a small value, which would result in a numerically large
change magnitude. Positive percentage change implies wetter conditions, while
negative percentage change implies drier conditions from the 1990s reference
decade.
After all projection-specific changes were calculated for a given future decade,
the median change from the 112 projections was calculated. The median or 50th
percentile change provides a measure of the central tendency of change in decade
average total precipitation for a given future decade compared with the reference
1990s decade (Figure 10).
The 2020s decade shows some increase in the upper elevation parts of the
watershed from the 1990s reference decade, but for the subsequent two decades –
2050s and 2070s – the precipitation shows consistent decline throughout the
watershed.
The calculations for the spatial distribution of mean temperature are similar to the
spatial distribution of precipitation calculation for the 1990s reference decade.
The difference being, in case of temperature, mean annual temperature is first
calculated from the 12 monthly values (in case of precipitation, it is the total
precipitation) for each of the 10 water years, and subsequently, averaged to
calculate the decade average mean annual temperature. The changes in mean
annual temperature for the future decades are presented as magnitude changes and
not as percentage change (as computed for precipitation). The median or 50th
percentile change from the 112 projections represents the central tendency in
decade-mean temperature distribution.
Figure 11 shows the spatial distribution of simulated decadal temperature. These
results show that the watershed is expected to get hotter through the successive
decades (2020s, 2050s and 2070s) compared with the 1990s reference decade.
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Figure 10: Spatial distribution of simulated decadal precipitation. The
vertical axis represent latitude, the horizontal axis represent longitude
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Figure 11: Spatial distribution of simulated decadal temperature. The
vertical axis represent latitude, the horizontal axis represent longitude

3.1.2 Impacts on Runoff Annual and Seasonal Cycles
Similar to the calculations of precipitation and temperature changes, annual and
seasonal runoff changes were calculated for all 36 sites listed in Table 1. Figure
12 shows mean annual and mean-seasonal runoff change for the site, Santa Ana
River at Adams Street Gage (most downstream location). Changes in mean
runoff (annual or seasonal) were calculated for the three future decades – 2020s,
2050s and 2070s – from the reference 1990s decade. For the 2050s and 2070s
decade, there is a decline in the mean annual and seasonal runoff from the 1990s
decade; for the 2020s decade the change in runoff is nominal. Similar change in
runoff patterns was observed for all sites across the basin, as can be seen in Table
3.
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Figure 12: Simulated mean annual and mean-seasonal runoff change
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Table 3: Percent change from 1990s for annual, DJFM, and AMJJ runoff

2020s

ID

Site Description

1 Peters Canyon Wash Tustin Gage

Annual
Flow DJFM
2.58

5.95

2050s

2070s

Annual
AMJJ Flow DJFM

Annual
AMJJ Flow DJFM

AMJJ

-6.08

-15.75

-19.06

-8.92

-1.19

-11.82

-8.96

2 Marshburn Channel Gage

5.10

6.76

-8.79

-6.41

-2.60

-21.70

-10.73

-8.12

-23.97

3 San Diego Creek Myford Rd Gage

4.40

6.98

-7.87

-8.36

-3.28

-18.67

-11.44

-7.34

-21.36

4 El Modina-Irvine Channel Gage

2.89

4.01

-3.50

-6.36

-3.54

-14.84

-9.05

-8.46

-15.37

5 Peters Canyon Wash Irvine Gage

2.59

5.98

-6.15

-8.86

-1.20

-15.77

-11.84

-8.98

-19.10

6 San Diego Creek Lane Rd Gage

2.58

5.93

-6.03

-8.95

-1.19

-15.73

-11.81

-8.95

-19.03

7 San Diego Creek Campus Dr Gage

4.37

6.48

-4.81

-7.74

-3.22

-13.80

-10.30

-8.42

-15.05

8 Santa Ana River Prado Dam Gage

2.71

9.76

-6.65

-10.69

-1.90

-26.04

-14.97

-7.19

-32.29

9 Santa Ana River County Line Gage

2.72

9.84

-6.66

-10.67

-2.20

-25.96

-14.95

-7.08

-32.24

10 Santa Ana River Imperial Highway Gage

2.69

9.87

-6.54

-10.57

-2.52

-25.88

-14.91

-6.92

-32.13

11 Santa Ana River AB SPRD Imperial Highway Gage

2.68

9.86

-6.54

-10.56

-2.53

-25.88

-14.91

-6.92

-32.13

12 Santa Ana River SPRD Imperial Highway Gage

2.68

9.86

-6.54

-10.56

-2.53

-25.88

-14.90

-6.92

-32.12

13 Carbon Creek Olinda Gage

3.06

6.96

-4.49

-3.09

-3.69

-17.86

-8.07

-6.58

-20.91

14 Carbon Creek Yorba Linda Gage

3.06

6.96

-4.49

-3.09

-3.69

-17.86

-8.07

-6.58

-20.91

15 Santa Ana River Ball Rd Gage

2.67

9.84

-6.53

-10.52

-2.60

-25.82

-14.88

-6.92

-32.07

16 Santa Ana River Katella Ave Gage

2.65

9.89

-6.55

-10.49

-2.83

-25.71

-14.85

-6.88

-32.01

17 Santiago Creek Villa Park Gage

2.90

8.35

-4.59

-5.09

-0.25

-18.15

-10.07

-7.81

-23.45

18 Santiago Creek Div Villa Park Gage

2.90

8.35

-4.59

-5.09

-0.25

-18.15

-10.07

-7.81

-23.45

19 Santiago Creek Santa Ana Gage

4.15

7.43

-5.11

-5.40

-1.30

-17.99

-10.42

-7.02

-20.97

20 Santa Ana River Santa Ana Gage

2.63

9.85

-6.39

-10.09

-3.01

-25.48

-14.69

-6.41

-31.70

21 Santa Ana River Adams St Gage

2.60

9.82

-6.35

-10.08

-3.01

-25.24

-14.61

-6.38

-31.39

22 Brea Channel Brea Dam Gage

1.99

5.34

-5.77

-3.37

-1.79

-19.51

-8.88

-7.33

-19.75

23 Brea Channel Fullerton Gage

1.73

4.97

-6.04

-3.54

-1.35

-19.91

-8.84

-7.45

-19.87

24 Fullteron Channel Fullerton Dam Gage

0.94

3.76

-5.87

-4.13

-1.47

-18.91

-8.98

-8.82

-18.91

25 Fullerton Channel Fullerton Gage

0.14

3.60

-5.68

-4.54

-3.08

-18.43

-9.14

-9.08

-16.44

26 Fullerton Channel Richman Ave Gage

2.15

4.95

-5.48

-4.55

-2.02

-17.80

-8.58

-7.34

-18.39

27 Coyote Creek Los Alamitos Gage

0.31

4.85

-4.60

-3.59

-3.16

-17.37

-9.54

-7.87

-16.51

28 Devils Canyon

2.94

5.12

-3.29

-13.23

-6.71

-22.69

-13.38

-10.72

-26.62

29 Santa Ana River AT MWD Crossing NR Arlington

2.73

10.54

-9.68

-11.36

-2.04

-30.55

-17.35

-7.84

-37.75

30 Santa Ana River AT E Street NR San Bernardino

3.03

10.66

-11.25

-10.86

-2.34

-31.89

-16.98

-7.35

-39.70

31 Temescal Creek AB Main Street AT Corona

5.50

9.02

-6.01

-7.65

-1.64

-18.68

-12.06

-5.03

-28.47

32 Cucamonga Creek NR Mira Loma

2.20

7.43

-3.35

-13.45

-8.76

-27.40

-17.51

-13.81

-33.20

33 Chino Creek AT Schaefer Avenue NR Chino

2.30

4.54

-3.62

-7.11

-2.05

-19.63

-11.19

-8.46

-19.83

34 Seven Oaks Dam Outlet

1.11

12.83

-19.49

-13.17

-4.07

-40.17

-19.29

-4.76

-48.65

35 Middle Fork Lytle Creek Gage

2.94

6.88

-9.22

-15.28

-8.14

-36.30

-21.35

-16.24

-40.80

36 Ridge Top Gage NR Devore

3.08

6.48

-6.72

-7.15

-1.54

-18.56

-6.26

-5.05

-21.65

37

Climate Change Analysis for the Santa Ana River Watershed – California
Santa Ana Watershed Basin Study

3.1.3 Groundwater Impacts
The groundwater screening tool was applied to four groundwater basins (Orange
County, Upper Santa Ana Valley, San Jacinto, and Elsinore) within the Watershed
where sufficient data were available, including observed groundwater elevations,
municipal and industrial demands, agricultural acreage, and trans-basin imported
water.
Figure 13 illustrates observed and simulated monthly changes in groundwater
elevation for the Orange County Coastal Plain groundwater basin for the period
1990-2009, as well as observed and simulated monthly basin-averaged
groundwater elevations. Figure 13a shows that the groundwater screening tool
realistically simulates the timing of month-to-month changes in groundwater
elevation, but does not capture the peak magnitudes of drawdown and rise.
Similarly, Figure 13c shows that the tool accurately simulates seasonal
fluctuations in groundwater elevation as well as trends in groundwater elevation
over the past two decades, but does not capture interannual variations in
groundwater elevation, including the groundwater decline of the early 1990s and
subsequent rebound during the late 1990s and early 2000s. Interannual
fluctuations may be driven by local-scale non-linear processes that are not
represented in the basin-scale screening tool, or by management objectives that
are not included in this analysis. The correlation between simulated and observed
changes in groundwater elevation is 0.618 (R2 = 0.382), and correlation between
simulated and observed groundwater elevation is 0.884 (R2 = 0.782).
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a.

b.

c.

d.

Figure 13: (a) Timeseries of observed and simulated fluctuations in monthly groundwater
elevation for the period 1990-2009; (b) scatter plot of simulated monthly change in groundwater
elevation as a function of observed change groundwater elevation; (c) Timeseries of observed
and simulated monthly groundwater elevation for the period 1990-2009 (zero represents mean
sea level); (d) scatter plot of simulated monthly groundwater elevation as a function of observed
groundwater elevation (all plots are for Orange County groundwater basin)
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Future groundwater availability in the Watershed will depend on future recharge
from precipitation, stream seepage, and managed infiltration facilities, as well as
future groundwater withdrawals to for municipal, industrial, and agricultural uses.
Projected increases in temperature and decreases in precipitation will result in
increased water demands and decreased groundwater recharge, respectively.
Management actions will be required to protect groundwater resources under
projected future climate conditions. Figure 14 illustrates the observed range of
basin-averaged groundwater levels in the Orange County groundwater basin for
1990-2009, along with simulated groundwater levels under projected climate
conditions. In the absence of groundwater management actions, groundwater
levels are projected to decline significantly over the 21st century. It should be
noted that projected declines are not constrained by the physical limits of the
aquifer; for example, projected declines may exceed the actual amount of usable
groundwater in the basin.

Figure 14: Projected groundwater elevations for Orange County for a no
action scenario

The groundwater screening tool, developed by Reclamation for this Basin Study,
can be used to evaluate potential deficiencies in future supplies and to develop
sustainable management alternatives. As an example, potential actions to avoid
projected water level declines in Orange County are listed below. Each alternative
listed will protect against groundwater declines through 2060.
•
•
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Reduce M&I demand, gradual reduction of approx. 15% by 2020 (i.e.,
reduce per capita use from ~175 gallons per day in 2010 to ~150 gallons
per day by 2020).
Increase imports from the Colorado River Aqueduct and State Water
Project gradually from ~30,000 acre-ft per year to ~105,000 acre-ft per
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•

year (this may not be feasible due to cost, greenhouse gas emissions, or
availability).
Increase local water supplies by ~75,000 acre-ft per year through recycled
water treatment capacity, development of seawater desalination capacity,
and increase storm water capture efficiency.

Figures 15, 16, and 17 show the projected groundwater elevations for a no action
scenario for the Upper Santa Ana Valley, San Jacinto, and Elsinore respectively.
The groundwater screening tool can be used to develop and compare additional
management alternatives in order to meet the projected growing demands that are
discussed in the next section.

Figure 15: Projected groundwater elevations for Upper Santa Ana Valley for
a no action scenario
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Figure 16: Projected groundwater elevations for San Jacinto for a no action
scenario

Figure 17: Projected groundwater elevations for Elsinore for a no action
scenario

Note: The Elsinore groundwater basin projections, shown in Figure 17, are not as
representative of what is actually happening in the basin as the other three basins.
This is because the basin average groundwater timeseries is based on four wells,
three of which are missing a fair amount of data, resulting in a poor model fit.
More representative results could be obtained if a more complete input dataset
were developed.
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3.2 Water Demands
Many factors affect future water demands such as population growth, hydrologic
conditions, public education, and economic conditions, among others. In 1990,
4.2 million people lived in the Watershed. In the 1990s, the population grew by
17.6%, and continued to grow to the present population of approximately 6.1
million, as shown in Figure 18. By 2050, the population is projected to reach 9.9
million (Santa Ana Integrated Watershed Plan, 2002).

Figure 18: Population for the Santa Ana River Watershed

3.2.1 Water Demand Projections
Projected water demands out to 2050 were obtained from the various water
resource plans for each of the individual member agencies. The projections,
shown in Figure 19, include direct water demand for residential, municipal,
commercial, and agricultural uses, but do not include recharge. Conservation is
not taken into account in the projected demand. Aggressive conservation can
drastically reduce the projected water demand, an example of which is shown in
Chapter 5.
For the purpose of this study, the demand was calculated for the watershed, as a
whole, every ten years from 1990-2050 (see Chapter 5 for a description of the tool
used). The population projections from Figure 18 were used to determine the
demand, and conservation was not taken into account. The results, found in
Figure 20, are very similar (1% difference in 2050) to the demand projections
calculated by the member agencies in Figure 16.
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Figure 19: Water demand by member agency (Western Municipal Water
District (WMWD); San Bernardino Valley Municipal Water District
(SBVMWD); Orange County Water District (OCWD); Inland Empire Utilities
Agency (IEUA); Eastern Municipal Water District (EMWD))

Figure 20: Santa Ana Watershed water demand calculated for this study
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3.3 Supply and Demand Summary
Table 4 shows a summary of the project effects of climate change on a variety of
hydroclimate metrics for three future periods (above the most downstream
location, Adams St. Bridge). Table 5 shows a summary of projected water
demands out to 2050.
Table 4: Summary of Effects of Climate Change on Supply
Hydroclimate Metric
2020s
2050s
2070s
(change from 1990s)
Precipitation (%)
0.67
-5.41
-8.09
Mean Temperature (°F)
1.22
3.11
4.1
April 1st SWE (%)
-38.93
-80.4
-93.07
Annual Runoff (%)
2.6
-10.08
-14.61
Dec-Mar Runoff (%)
9.82
-3.01
-6.38
Apr-Jul Runoff (%)
-6.35
-25.24
-31.39
Table 5: Summary of Water Demand for the Santa Ana River Watershed
Demand (MAFY)

1990

2000

2010

0.924

1.121

1.298

Present
1.339

2020

2030

2040

2050

1.503

1.723

1.958

2.178

Imported water for the SARW will also likely be affected by the changing
climate. The 2011 SWP Reliability report projects a temperature increase of 1.3°
to 4.0 °F by mid-century and 2.7° to 8.1° F by the end of the 21st century. It
predicts that increased temperatures will lead to less snowfall at lower elevations
and decreased snowpack. By mid-century they predict that Sierra Nevada
snowpack will reduce by 25% to 40% of its historical average. Decreased
snowpack is projected to be greater in the northern Sierra Nevada, closer to the
origin of SWP water, than in the southern Sierra Nevada. Furthermore, an
increase in “rain on snow” events may lead to earlier runoff. Given these
changes, a water shortage worse than the 1977 drought could occur one out of
every six to eight years by the middle of the 21st century and one out of every
two to four years by the end of 21st century. Also, warmer temperatures might
lead to increased demand. This factor, combined with declining flows, will likely
lead to decreased carryover storage from year to year. Alternative water supply
options such as recycled water, rainwater harvesting, and desalination may need
to be relied upon in order to meet the continually growing demand.
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4.0 Decision Support and Impact
Assessment
The analyses presented in this chapter were performed using the climate and
hydrological projections and models described in Chapter 3.

4.1 Impacts on Recreation in Lake Elsinore
4.1.1 Background
Lake Elsinore, shown in Figure 21, is southern California’s largest natural lake
and is situated at the bottom of the San Jacinto Watershed. Because Lake
Elsinore is a terminal lake, historically fed only by rain and natural runoff, it has
been impacted by low lake levels. As the climate continues to change it is likely
that these impacts will become more severe. Lake Elsinore is used for recreation
and is currently not considered a water supply source.
In 2005, Elsinore Valley Municipal Water District (EVMWD) began a two-year
pilot project to introduce recycled water into Lake Elsinore to stabilize lake
levels. Soon thereafter, a discharge permit was granted to EVMWD by the Santa
Ana Regional Water Quality Control Board to allow recycled water to be
delivered to the lake. In 2008, a 36-inch-diameter pipeline was constructed to
deliver recycled water from EVMWD’s Regional Wastewater Treatment Plant,
funded by the State of California Proposition 40 Water Bond and the Lake
Elsinore and San Jacinto Watersheds Authority. The project delivers
approximately 5 million gallons per day (MGD) of recycled water to Lake
Elsinore, and includes repair and retrofit of three local, shallow groundwater wells
that deliver approximately 1 MGD. As part of the Basin Study, an analysis was
done to determine if these measures would be enough to meet the minimum goal
volume of 41,704 acre-ft (elevation 1,240 ft), avoid low lake levels (below 24,659
acre-ft, elevation 1,234 ft), and prevent the lake from drying up altogether (as
occurred in the 1930s) under a changing climate.
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Figure 21: Lake Elsinore and VIC model grid cell used to determine data for
Lake Elsinore analysis

4.1.2 Methodology
Monthly streamflow and open water evaporation values from 1950-2099 were
determined by using BCSD-CMIP3 climate projections and the VIC macro-scale
hydrology model. Gridded daily meteorological forcings from Maurer et al.,
(2002) were used to simulate historical conditions from 1950-1999. The model
accounted for the upstream contributing basin, the San Jacinto River
subwatershed, feeding the inlet of Lake Elsinore, excluding the effect of any
upstream regulation.
A mass balance analysis of Lake Elsinore was conducted, resulting in a natural
volume, unregulated by upstream reservoirs. Change values were determined for
each future period using modeled observed average annual volume applied to
historic annual average volume. The operations of Canyon Lake, a reservoir
upstream from Lake Elsinore, were not taken into account in this analysis.
4.1.3 Results
Figure 22 shows the distribution of projected average annual volume for two
future periods, 2000-2049 and 2050-2099, based on 112 different climate change
projections. The two future periods were also analyzed with the addition of the
EVMWD project. For the 2000-2049 period there is greater than a 50% chance
that the average annual lake level will meet the minimum goal; adding in the
EVMWD project brings that likelihood up to above 75%. For the 2050-2099
period there is less than a 5% chance that the minimum goal will be met; adding
the EVMWD project brings that likelihood to almost 50%. Both periods are
likely to stay above low lake level, with the 2050-2099 period having less than a
10% chance of drying up completely.
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Figure 22: Projected average annual volumes for Lake Elsinore for two
future periods, with and without EVMWD project

4.2 Alpine Climate Impacts
4.2.1 Background
An alpine climate is defined as the average weather for the region above the tree
line. Climate change impacts could harm alpine recreation such as skiing. The
Big Bear Mountain Resorts (Big Bear) are located in the San Bernardino
Mountains within the SARW. They consist of two ski areas, Bear Mountain and
Snow Summit, and provide nearly 750 skiable acres. They range in elevation
from roughly 2,180 m to more than 2,600 m. Although Big Bear has the ability to
cover 100% of its terrain with manmade snow using water from Big Bear Lake,
there are still concerns about rising temperatures and decreased natural snowfall.
Member agencies of SAWPA extend to the San Bernardino Mountain, the San
Gabriel Mountains, the San Jacinto Mountains and the Santa Ana Mountains. As
such, potential climate change impacts to alpine ecosystems and recreational
activities are an area of concern. In general, alpine ecosystems are characterized
by cold temperatures and harsh growing conditions. One species of particular
importance is the Jeffrey Pine. Jeffrey Pines are a coniferous species common to
the area and extend through the Sierra Nevadas up to Oregon. They are a high
altitude pine species that have the ability to grow in a diverse range of climates.
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They can do well in harsh settings and infertile sites because they require a shorter
growing season than some other species (Moore, 2006).
4.2.2 Methodology
Impacts to skiing near Big Bear Lake were analyzed by considering projected
changes for April 1st SWE. April 1st SWE values from 1950 to 2099 were
generated for 112 CMIP3 climate projections using the VIC model forced with
downscaled (BCSD) climate variables. Each climate projection consists of 1/8° x
1/8° degree (~12 km x 12km) grid cell daily forcings. For this analysis, the
locations of the Bear Mountain and Snow Summit ski areas were mapped to the
single grid cell that contained them. Results shown in Section 4.2.3 summarize
the median change (taken from the 112 projections) in April 1st SWE compared to
the 1990s.
For comparison, results were also summarized from a study of climate change
impacts in California by Hayhoe et al. (2004). They used climate forcing data
generated with two GCMs of low (Parallel Climate Model, PCM) and medium
(Hadley Center Climate Model version 3, HadCM3) sensitivity, forced using two
emissions scenarios, one lower (B1) and one higher (A1fi). SWE results were
generated using the VIC model forced with the BCSD temperature and
precipitation. Results are provided in Section 4.2.3 on a statewide basis grouped
by elevation.
Quantitative analysis of ecosystem impacts was not conducted as part of this
work. Rather a literature review of existing climate change impact studies was
conducted and the relevant findings are provided here.
4.2.3 Results
Recreation at Big Bear

It is likely that future snowpack at Big Bear will be significantly less than what is
currently normal and accumulated snowpack will remain on the ground for a
shorter season. Figures 23 and 24 illustrate future changes in April 1st SWE.
Projected declines are between 30% and 40% by the 2020s, and are generally
projected to be greater than 70% by the 2070s. These changes are largely a result
of increased winter temperatures and potential declines in winter precipitation.
Warmer temperatures will result in a delayed onset of the ski season, as well as
earlier spring melting. Future precipitation is much more uncertain but many
projections show decreased winter precipitation. Lower altitudes will likely be
the most sensitive to increased temperature because small temperature changes
can result in precipitation falling as rain rather than snow. Hayhoe et al. (2004)
note that reductions in SWE are most pronounced below 3,000 m where roughly
80% of California’s snowpack storage currently occurs. The Bear Mountain and
Snow Summit ski areas both fall between roughly 2,100 and 2,600 m, making
them vulnerable to increased temperatures.
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While there is general consensus for a projected decrease in snowpack, it is also
important to note that there is significant variability between climate projections.
For example, the low sensitivity, low emissions scenario in Figure 24 projects
only a 20% decrease in snowpack by 2070, while the other scenarios as well as
the median, shown in Figure 23, project a greater than 70% decrease. Also, the
grid resolution for both methodologies is 1/8° which is much larger than either ski
area. As such, results include surrounding areas that are at lower elevations and
beyond ski area itself. However, the overall findings in Figures 23 and 24 are
consistent.

Figure 23: Median percent change (from 112 climate projections) in April 1st
SWE for the grid cells containing the Bear Mountain and Snow Summit ski
areas
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Figure 24: Percent change in April 1st SWE from Hayhoe et al. (2004) for
areas of 2,000 to 3,000 m elevation
Jeffrey Pine Ecosystem

Predicting climate change impacts on ecosystems is very difficult because of the
interconnections and dependencies among the large numbers of species present in
any system. This is further complicated by uncertainty about future climate. For
example, there is significant uncertainty about the role of increased carbon
dioxide levels on forest productivity. In general, predictions about forest
productivity are uncertain and will rely mainly on future precipitation. While
there is variability among climate change scenarios, especially with respect to
precipitation, all projections include increased temperature and increased levels of
atmospheric carbon dioxide.
Based on projected climate, it is expected that warmer temperatures will cause
trees to move northward and to higher elevations. Lenihan et al. (2008) project
changes in total forest cover for the state of California will range from a 25%
decrease to a 23% increase by 2100. Species with the smallest geographical and
climate ranges are expected to be the most vulnerable to change because they will
have limited ability to migrate. Alpine ecosystems are particularly vulnerable to
increased temperatures because their habitat is already limited with little
opportunities to shift to higher elevations. Lenihan et al. (2008) project that
Alpine and subalpine forests will decrease in area by 50-70% by 2100, as shown
in Figure 25.
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Consistent with other tree species, it is likely that the Jeffery Pines (found at
elevations of 2000-3100 m) will migrate to higher elevation and some lower
elevation forest area will be lost. Several studies predict that warming
temperatures will result in the displacement of evergreen conifer forests by mixed
evergreen forests across California (Hayhoe et al., 2004; California, 2010). This
trend is also shown by the decrease in conifer forests in Figure 25.
Figures 26 and 27 show projected change in viable Jeffery Pine habitat in
southern California for three emissions scenarios looking out to 2030 and 2090,
respectively (Crookston, 2009). The plots, generated using the Moscow Forestry
Sciences Laboratory website
http://forest.moscowfsl.wsu.edu/climate/species/speciesDist/Jeffrey-pine/, show
significant decrease in viable Jeffery Pine habitat for many scenarios, and some of
the most severe (e.g. A2 emission scenario) show no Jeffrey Pine habitat within
the Watershed by 2090.
In addition to changes in forest area, warmer temperatures may also impact forest
health. For example, extended droughts and earlier snowmelt could cause fire
seasons to start earlier and last longer (California, 2010). Also, temperature
increases may change the frequency and magnitude of infestations by pests, such
as the pine beetle.

Figure 25: Fig. 4 from Lenihan et al., (2008). Percent change in total land
cover for vegetation classes by 2100 for three climate change scenarios
predicted using the MC1 Dynamic Vegetation Model
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Figure 26: Viability scores for Jeffery Pine currently and for three future
projections for 2030

Figure 27: Viability scores for Jeffery Pine currently and for three future
projections for 2090

Source: http://forest.moscowfsl.wsu.edu/climate/species/speciesDist/Jeffrey-pine/
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4.3 Extreme Temperature Impacts
4.3.1 Background
There is no standard definition of an extreme heat event, commonly known as a
“heat wave.” It is most commonly defined as a period with more than three
consecutive days of maximum temperatures at or above 90°F. However,
temperature is only one component of heat, which also depends on humidity,
wind speed and radiant load. Climate change is resulting in more frequent and
severe heat waves (Dia, 2011). The increased heat could lead to additional air
pollution in urban areas, bringing increased health risks.
In 2007, the IPCC concluded that “hot extremes” and “heat waves” are very likely
(>90% probability of occurrence) to increase as our climate continues to change.
This predicted temperature increase is particularly pronounced for night
temperatures, resulting in reduced night-time relief from the heat. These
changing weather conditions are a growing concern for individuals and
communities in the Watershed.
4.3.2 Methodology
Daily maximum temperature values came from the BCSD-CMIP3 archive for 112
climate projections. Each projection has 1/8° x 1/8° (~12 km x 12 km) grid cell
daily forcings that start on January 1, 1950 and run through December 31, 2099.
For this analysis, the location of each city was matched to the single VIC grid cell
that contains it. The data was analyzed and days with maximum temperatures
over 95°F were considered to contribute to the results, found in Section 4.3.3,
which summarize temperature trends for all 112 projections from 1950 to 2099
for the selected grid cell.
4.3.3 Results
Figure 28 shows the distribution of the annual number of days above 95°F from
1950-2099 for each of the cities (Anaheim, Riverside, and Big Bear City) for all
112 climate projections. As shown here, there is a clear, increasing trend in the
number of days above 95°F for all three locations, with Riverside in the lead,
followed by Anaheim. Big Bear City has the least number of days with a median
of zero for all years prior to about 2030. The shaded area in Figure 28 shows the
range of the 112 climate projections and demonstrates a large spread in projected
results. Table 6 summarizes the median number of days above 95°F for each
location for the historical time period (1951-1999) and three 30-year future time
periods centered around 2020, 2050 and 2070. As shown in Table 6, the number
of days increases for all stations advancing into the future. Changes are quite
significant; for example, the median value for Anaheim quadrupled from 4 to 16
days between the historical time period and 2070. Similarly, the median value for
Riverside nearly doubled between the historical time period and 2070 going from
43 to 82 days.
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A study of warming trends in and around the city of Los Angeles also had similar
findings (Hall et al., 2012). For this study they statistically and dynamically
downscaled GCMs outputs for two emission scenarios (“Business as usual”
RCP8.5 and “mitigation” RCP2.6) and compared results between a baseline
period of 1981-2000 and future a future period from 2041-2060. Overall, they
reported two to three times as many extreme days (i.e. greater than 95 °F) in
coastal areas and within the Los Angeles Basin. Inland areas were noted to have
three to five times the number of extremely hot days. Although the trends are the
same, there are some differences between this report and the results presented in
Table 6.
For example, in the Los Angeles study, they report that Riverside had a historical
average of 9.6 day extreme heat days per year, while Table 6 reports 43 days. This
difference is likely a result of differences in historical time periods (1981-2000 vs.
1950-1999), as well as differences in downscaling methodology. For example,
the methodology used for this analysis did not include any bias correcting to
match downscaled results to observed temperature gages. Similarly the future
estimates provided in the Los Angeles report for Riverside range from 17 to 59
which is less than the 72 days reported in Table 6. Results for Big Bear are very
similar between the reports because temperatures are much lower in Big Bear so
the number of extreme days remains close to zero in all cases. However, in the
Los Angeles report, they also repeated the extreme day analysis with locally
derived temperature thresholds. For Big Bear, the local temperature threshold
was set to 76.8 °F. Given this lower threshold, it was found that the number of
extreme days increased from 7.3 days historically up to a range of 9 to 78 days by
2050. Anaheim was not covered in the Los Angeles report and so cannot be
directly compared.
Table 6: Median annual number of days above 95°F for one historical (19511999), and three future (2005-2034, 2035-2064, 2055-2084) time periods

Historical

2020

2050

2070

Anaheim

4

7

12

16

Riverside

43

58

72

82

Big Bear City

0

0

2

4
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Figure 28: Projected annual number of days above 95°F. Solid black line is
the median and the red shading denotes the 5th and 95th percentile bounds

4.4 Flood Impacts
4.4.1 Background
The Santa Ana River has a long history of flooding. In 1862, more than 30 days
of rain resulted in flooding across California and destroyed the state capital
(Hiltner, 2010). During this flood, it is estimated that the Santa Ana River flowed
at roughly 320,000 cfs, about half the flow of the Mississippi River (Hiltner,
2010). Subsequently in 1916, flooding occurred along the Santa Ana River and
Santiago Creek, washing out bridges and causing other damages (City of Santa
Ana, 2006). In 1938 a flash flood inundated 68,400 acres, resulting in 19 fatalities
and leaving 2,000 homeless (City of Santa Ana, 2006). This event led the U.S.
Army Corps of Engineers to declare the Santa Ana River the biggest flood hazard
west of the Mississippi (Hiltner, 2010). It also helped motivate the construction
of Prado Dam and paved the way for a post-World War II construction boom that
developed large agricultural areas (City of Santa Ana, 2006). Subsequently,
another flood in 1969 caused extensive damage along tributaries. Most recently
in 2005, an extended wet period put stress on Prado Dam. No flooding occurred,
but the dam began to crack and downstream residents were temporarily
evacuated.
As a result of historical floods, there have been a number of efforts to improve
flood safety in the basin. In 1964, the Santa Ana River Mainstem Project (SARP)
was initiated with a goal of providing flood protection to communities along 75
miles of the Santa Ana River in Orange, Riverside and San Bernardino counties.
Today it provides increased flood protection to about 3.35 million people through
improvement projects such as channel lining and dam construction (SARP, 2013).
Although the flood control system has greatly improved safety, it’s important to
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note that increased development in the area has also increased impervious area
and decreased the effectiveness of existing infrastructure.
Generally, the goal of flood frequency analysis is to determine the probability of
occurrence for a range of flood values. Often this is expressed in terms of return
periods (equal to the inverse of the threshold exceedance probability). If the
probability of a given flood magnitude occurring in a given year is 1%, then the
return interval is equal to 100-years (assuming every year is an independent
sample from all years and that events are equally likely). There are two main
approaches to flood frequency analysis. The extreme value approach uses
historical flood data to generate a probability distribution that can be used to
predict the flood magnitude for any number of return intervals. Alternatively,
flood process can be modeled directly using physically-based hydrodynamic
models driven by meteorological forcings. For this analysis we combine both
approaches; first we simulate floods using a physically based hydrologic model,
then we fit an extreme value distribution to the results.
Extreme value functions are designed to capture the distribution of extremes
drawn from other distributions. Pearson Type III and Generalized Extreme Value
(GEV) are two of the most commonly used distributions. The Gumbel and
Weibul distributions are special cases of the GEV distribution that are commonly
applied in hydrology. For this work we use the Log Pearson Type III distribution
following the standard United States Government methodology presented in
Bulletin 17B, “Guidelines for Determining Flood Flow Frequency” (Bulletin 17B,
1982).
Once an extreme value function has been chosen, the next task is to fit it to the
observed data. There are three main approaches: plotting positions, method of
moments, and maximum likelihood. Plotting positions is the simplest approach;
it’s based on visualizing the observed data and fitting a distribution visually or by
minimizing errors (e.g. using least squares fitting). Although this method is very
straightforward, it is not very commonly used because it is problematic when
dealing with limited data. Also, when using least squares to fit, the errors are
minimized between sample values and distribution values, but the error that
should in fact be considered is frequency not value (FEMA, 2007).
To improve upon this, the method of moments fits distributions using the various
moments of the observed data (e.g. mean, variance, skew, kurtosis) rather than the
values themselves. For example, one can simply compute sample moments and
distribution moments and solve for distribution parameters. This approach can
also be difficult, because simple moments may not exist for a given distribution
and higher order moments may be limited by sample size (FEMA, 2007).
Probability-weighted moments and linear moments (L-Moments) can address
these issues (Hosking and Wallis, 1997). Finally, the maximum likelihood
approach calculates the likelihood of a sample given the assumed distribution.
Parameters are determined by trying to maximize the likelihood or often (log
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likelihood) for a chosen distribution. Once again following the standard
methodology recommended in Bulletin 17B, we will fit distributions using the
methods of moments for this analysis.
Before applying flood frequency analysis, it is important to understand key
underlying assumptions. All extreme value distributions assume that annual max
floods are independent samples from a population. Also the distribution approach
assumes point data. If data is available from multiple sites, regional frequency
analysis can be used to improve parameter estimation. Finally, most extreme
value approaches, including the methodology used here, assume that the
distribution that is fit to the observed data remains stationary throughout time.
This assumption can be problematic in the face of changing climate in which we
might expect increased frequency of extreme events. To address this issue, a
number of studies have explored the use of non-stationary extreme value
distributions in which distribution parameters are allowed to vary as a function of
covariates such as time, precipitation or temperature (Katz and Naveau, 2002;
Graffis and Stedinger, 2007). For this study, we fit the traditional stationary
models. However, we do account for climate change through the physical
modeling step by applying non-stationary climate forcings to simulate future
floods.
4.4.2 Methodology
As previously noted, for this analysis we used a combined physical and statistical
modeling approach. First, floods are modeled using the VIC physical model
forced with climate data from 112 climate simulations. Next, Log Pearson
distributions are fit to the annual maximum flood values for each simulation for a
range of historical and future time periods. We consider three locations along the
Santa Ana: Prado Dam, Seven Oaks Dam, and the Adams Street gage near the
river outlet. Three 30-year periods are considered centered around: 2020, 2050
and 2070. The historical period spans 50 years from 1950 to 1999.
Annual maximum one-day flood values are calculated from the VIC outputs for
each of the 112 150-year simulations. Flood frequencies are estimated following
the standard United States Government method outlined in Bulletin 17-B. For
each analysis time period (one historical and three 30-year futures) and climate
scenario, a Log Pearson III distribution is fit to the annual maximum values using
the L-moments approach. Note that each time period is treated separately. For
example, each future period will have 30 values with which to fit the distribution.
Using the parameters for the Log-Pearson III distributions, the 200-year return
period flow values are estimated for every climate simulation and analysis period.
The 200-year storm was used in order to fill the requirements set forth in the
California Department of Water Resources’ Climate Change Handbook for
Regional Water Planning (Appendix B). The distribution is also used to calculate
the return period for the median historical 200-year flood for each climate
simulation and future time period.
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4.4.3 Results
Figures 29 through 31 show results for the three analysis locations: Prado Dam,
Seven Oaks Dam, and the Adams Street gage. The boxplots on the left show the
distribution of 200-year flood flows estimated using the distributions fit to the 112
scenarios for each time period. The boxplots on the right show the simulated
return period of the historical median 200-year flood flow. Tables 7 and 8
summarize the data presented in the boxplots. Table 7 provides the median and
interquartile range of 200-year flood flow values. Table 8 provides similar
information for the future return periods of the historical median flood flows.
For all stations, there is a clear trend of increasing median 200-year flood flow for
each subsequent future analysis period. However, there is also large variability in
the future flood projections. Still, in all cases, the bottom of the historical
interquartile range (designated by the shaded box) falls below the projected future
interquartile range. As would be expected, this results in a decreased return
interval for the median historical 200-year flood (as shown in the figures on the
right). On average, projections indicate that what was historically the 200-year
flood may be closer to a 70-year flood.
Comparing results from station to station, the trends are very similar, increasing
flood volumes and decreasing return intervals. This trend is most pronounced for
the Seven Oaks Dam site where there is a clear increasing trend in 200-year flood
volumes and dramatic decrease in return periods. Seven Oaks Dam also shows a
clear decrease in the upper interquartile range for return periods in later future
periods.

Figure 29: Station 8 Prado Dam - boxplots of 200-year flood volumes and
future return periods for the median historical 200-year flood
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Figure 30: Station 34 Seven Oaks Dam - boxplots of 200-year flood volumes
and future return periods for the median historical 200-year flood

Figure 31: Station 21 Adams Street Gage - boxplots of 200-year flood
volumes and future return periods for the median historical 200-year flood
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Table 7: Summary of 200-year flood flows (cfs)

Time
Period

25%

50%

75%

Historical
2020
Prado
2050
Dam
2070
Historical
Seven
2020
Oaks
2050
Dam
2070
Historical
Adams
2020
Street
2050
Gage
2070

106,289
120,616
124,369
129,706
14,805
18,821
20,730
26,765
119,084
132,923
137,749
142,980

134,170
199,623
212,392
239,359
17,786
29,394
33,813
39,099
151,084
221,375
232,974
279,004

174,018
302,401
335,621
377,660
22,428
44,474
52,073
69,724
192,357
347,943
385,438
424,881

Station

Percentile

Table 8: Summary of return periods, in years, for the median 200-year
historical flood

Time
Station
Period
Prado
Dam
Seven
Oaks
Dam
Adam
Street
Gage

2020
2050
2070
2020
2050
2070
2020
2050
2070

Percentile

25%

50%

75%

48
48
40
30
30
20
48
50
40

80
80
70
60
50
30
90
85
70

260
233
205
163
100
70
285
243
223
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Results from this analysis indicate increased risk of flooding in the future. This is
demonstrated by increased 200-year flood magnitudes as well as decreased
recurrence intervals for what was historically considered a 200-year flood. While
these results show clear trends, it is also important to note that there is large
variability between climate simulations. For the purposes of this analysis, it is
assumed that all future scenarios are equally likely. Variability in the results
reflects large underlying uncertainties with GCM outputs and downscaling
methodologies. Additionally, the quality of results is necessarily limited by the
ability of the VIC model to accurately generate flood flows from forcing data.
While these constraints are acknowledged, it should be noted that this analysis
follows standard methodologies and utilizes the best available input data.

4.5 Sea Level Rise Impacts
4.5.1 Background
Climate change will contribute to global sea level rise (SLR) through melting of
glaciers and ice caps and thermal expansion of ocean waters, both of which
increase the volume of water in the oceans. Regional SLR may be higher or
lower than global SLR due to effects of regional ocean and atmospheric
circulation.
California’s 2,000 miles of coastline has experienced just under eight inches of
sea level rise over the past decade (Cayan et al., 2009), a number that is likely to
increase drastically as the climate continues to change. Critical infrastructure,
such as roads, hospitals, schools, emergency facilities, wastewater treatment
plants, power plants, and more will also be at increased risk of inundation, as are
vast areas of wetlands and other natural ecosystems.
Flooding and erosion already pose a threat to communities along the California
coast and there is compelling evidence that these risks will increase in the future.
In areas where the coast erodes easily, sea level rise will likely accelerate
shoreline recession due to erosion. Erosion of some barrier dunes may expose
previously protected areas to flooding.
4.5.2 Methodology
Orange County Water District (OCWD) conducted a study to evaluate the
potential effects of projected sea level rise on coastal Orange County groundwater
conditions. Two locations were selected near the Talbert and Alamitos injection
barriers, shown in Figure 32.
Projected sea level rise scenarios were developed by the California Climate
Change Center (Cayan et al., 2009). For this analysis, the moderate projected sea
level rise along the California coast was used. The projected time horizon or year
is not critical for the model runs (described below), but rather just the sea level
rise amount. Therefore, to bracket the entire range of projected moderate case sea
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level rise values, OCWD chose to model a low end of 0.5 feet and an upper end of
3 feet. Separate model runs were conducted for these two sea level rise cases, both
for the Talbert Barrier area using the basin model and for the Alamitos Barrier
area using the Alamitos Barrier flow model.

Figure 32: Locations selected for OCWD analysis

The model encompasses the entire basin and extends approximately three miles
west into the Central Basin of Los Angeles County. The model grid cells are 500
by 500 feet and have vertical dimensions ranging from approximately 50 to 1,800
feet, depending on the thickness of each model layer at that grid cell location.
The model accounts for time varying specified head boundaries, pumping rates,
and recharge rates.
Model input data were obtained from well logs, aquifer pump tests, groundwater
elevation measurements, hand-drawn contour maps, geologic cross sections,
water budget spreadsheets, and other data stored in the OCWD Water Resources
Management System (WRMS) database. The basin model was calibrated to
transient conditions to achieve an acceptable match between simulated and actual
observed conditions using monthly flow and water level data for the period 19901999.
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4.5.3 Results
Increasing temperatures will melt ice sheets and glaciers and cause thermal
expansion of ocean water, both of which will increase the volume of water in the
oceans and thus contribute to global mean SLR. Regional SLR may be higher or
lower than global mean SLR due to regional changes in atmospheric and ocean
circulation patterns. Figure 33 shows the range of projected global mean SLR by
2100. Regional mean sea level along the Southern California coast is projected to
rise by 40-300 mm (1.5-12 in) by 2030, 125-610mm (5-24 in) by 2050, and 4051675 mm (16-66 in) by 2100.

Figure 33: Projections of global mean sea level rise

Inundation due to SLR is likely to reduce the area of beaches and wetlands along
the Southern California coast. In addition, SLR is likely to increase erosion of sea
cliffs, bluffs, sand bars, dunes, and beaches along the California coast. However,
the overall effects of climate change on local beaches will depend on changes in
coastal ocean currents and storm intensities, which are less certain at this time.
SLR is likely to increase the coastal area vulnerable to flooding during storm
events. Figure 34 shows the areas of Orange County that are currently vulnerable
to inundation due to a 100-year flood event (blue) and areas that will be
vulnerable to inundation with a 1400 mm (55 in) rise in mean sea level (source:
http://cal-adapt.org/sealevel/).
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Detailed analysis carried out by Orange County Water District found that the
Talbert Barrier would be effective at preventing seawater intrusions through the
Tablert Gap under a 3-foot sea level rise. In the case of the Alamitos Barrier,
seawater intrusion through the Alamitos Gap would likely be prevented once
current plans to construct additional injection wells are implemented. At both
barriers, however, shallow groundwater concerns could limit injection rates and
thus reduce the effectiveness of barriers at preventing seawater intrusion under
rising sea levels.

Source: http://cal-adapt.org/sealevel
Figure 34: Area at risk of inundation from 100-year flood event under
current conditions (blue) and under 1400 mm sea level rise (yellow)

Average sea levels along the Southern California coast are projected to rise by 5
to 24 inches by 2050 and 16 to 66 inches by 2100. SLR is likely to inundate
beaches and coastal wetlands and may increase coastal erosion. Effects on local
beaches depend on changes in coastal ocean currents and storm intensity, which
are highly uncertain at this time.
SLR will increase the area at risk of inundation due to a 100-year flood event.
Existing barriers are sufficient to deter seawater intrusion at Talbert and Alamitos
gaps under a 3-foot rise in sea levels. However, operation of barriers under SLR
may be constrained by shallow groundwater concerns.
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4.6 Decision Support and Impact Assessment
Summary
A set of frequently asked questions (FAQs) were answered using the previous
analyses. Those questions and the key findings are summarized below.
Will surface water supply decrease?
•
•
•
•

Annual surface water is likely to decrease over future periods.
Precipitation shows somewhat long-term decreasing trends.
Temperature will increase, which is likely to cause increased water
demand and reservoir evaporation.
April 1st SWE will decrease.

Will groundwater availability be reduced?
•
•
•
•

Groundwater currently provides approximately 54% of total water supply
in an average year, and groundwater use is projected to increase over the
next 20 years.
Projected decreases in precipitation and increases in temperature will
decrease natural recharge throughout the basin.
Management actions such as reducing municipal and industrial water
demands or increasing trans-basin water imports and recharge will be
required in order to maintain current groundwater levels.
A basin-scale groundwater screening tool was developed to facilitate
analysis of basin-scale effects of conservation, increasing imported supply,
changing agricultural land use, and other factors on basin-scale
groundwater conditions.

Is Lake Elsinore in danger of drying up?
•
•
•
•
•
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Lake Elsinore has less than a 10% chance of drying up (2000-2099).
In the 2000-2049 period, Lake Elsinore has a greater than 75% chance of
meeting the minimum elevation goal of 1,240 ft.
In the future period 2050-2099, Lake Elsinore has less than a 50% chance
of meeting the minimum elevation goal of 1,240 ft.
There is less than a 25% chance that Lake Elsinore will drop below low
lake levels (1,234 ft) in either period.
The Elsinore Valley Municipal Water District (EVMWD) project does aid
in stabilizing lake levels; however, for the period 2050-2099 additional
measures will likely be required to meet the minimum elevation goal of
1,240 ft.
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Will the region continue to support an alpine climate and how will the Jeffrey
Pine ecosystem be impacted?
•
•
•
•

Warmer temperatures will likely cause Jeffrey pines to move to higher
elevations and may decrease their total habitat.
Forest health may also be influenced by changes in the magnitude and
frequency of wildfires or infestations.
Alpine ecosystems are vulnerable to climate change because they have
little ability to expand to higher elevations.
Across the State it is projected that alpine forests will decrease in area by
50-70% by 2100.

Will skiing at Big Bear Mountain Resorts be sustained?
•
•
•
•

Simulations indicate significant decreases in April 1st snowpack that
amplify throughout the 21st century.
Warmer temperatures will also result in a delayed onset and shortened ski
season.
Lower elevations are most vulnerable to increasing temperatures.
Both Big Bear Mountain Resorts lie below 3,000 m and are projected to
experience declining snowpack that could exceed 70% by 2070.

How many additional days over 95°F are expected in Anaheim, Riverside and Big
Bear City?
•
•
•
•

All the climate projections demonstrate clear increasing temperature
trends.
Increasing temperatures will result in a greater number of days above 95°F
in the future.
The number of days above 95°F gets progressively larger for all cities
advancing into the future.
By 2070 it is projected that the number of days above 95°F will quadruple
in Anaheim (4 to 16 days) and nearly double in Riverside (43 to 82 days).
The number of days above 95°F at Big Bear City is projected to increase
from 0 days historically to 4 days in 2070.

Will floods become more severe and threaten flood infrastructure?
•
•
•

Simulations indicate a significant increase in flow for 200-year storm
events in the future.
The likelihood of experiencing what was historically a 200-year event will
nearly double (i.e. the 200-year historical event is likely to be closer to a
100-year event in the future).
Findings indicate an increased risk of severe floods in the future, though
there is large variability between climate simulations.
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How will climate change and sea level rise affect coastal communities and
beaches?
•
•
•
•
•
•

Climate change will contribute to global sea level rise (SLR) through
melting of glaciers and ice caps and thermal expansion of ocean waters,
both of which increase the volume of water in the oceans.
Regional SLR may be higher or lower than global SLR due to effects of
regional ocean and atmospheric circulation.
Average sea levels along the Southern California coast are projected to
rise by 5 to 24 inches by 2050 and 16 to 66 inches by 2100.
SLR is likely to inundate beaches and coastal wetlands and may increase
coastal erosion. Effects on local beaches depend on changes in coastal
ocean currents and storm intensity, which are highly uncertain at this time.
SLR will increase the area at risk of inundation due to a 100-year flood
event.
Existing barriers are sufficient to deter seawater intrusion at Talbert and
Alamitos gaps under a 3-foot rise in sea levels. However, operation of
barriers under SLR may be constrained by shallow groundwater concerns.

In order to adapt to the impacts of climate change described in this chapter, water
managers need tools that enable them to make informed decisions. Reclamation
has developed a tool, the Greenhouse Gas (GHG) Emissions Calculator, which
can be used to inform adaptive strategies. This tool was used to conduct a
demand management case study for Orange County. The tool and case study are
presented in Chapter 5.
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5.0 Demand Management to Inform
Adaptive Strategies
5.1 Background
Water resource managers are currently being challenged to develop sustainable
methods for adaptation and mitigation to climate change. Demands for treatment
and transportation of water are increasing globally due to developments in
industrial, agricultural and domestic water use, and water quality regulation (King
and Webber, 2008). Large increases in energy use in the water sector are being
driven by rising demand for food and bio-fuels, and their international trade,
driving up irrigated cropland and cropping intensity (DOE, 2006). This estimate
excludes the effects of climate change, which in many cases will put further
pressure on water resources (IPCC, 2008). With increased irrigation, further
development of ground water is highly likely. Declining ground water will
compound energy use, as deeper wells require more carbon-intensive electricdriven pumps.
Growing populations are creating a higher water demand. In areas where water is
already scarce, accelerated research will be required in order to develop
sustainable mitigation and adaptation scenarios to climate change, while still
meeting the demand. Consideration of alternative water supply systems,
treatment technologies, or water allocation may have a tendency to overlook the
carbon cost. This is particularly the case in the absence of regulatory pressure.
The passing of California’s Assembly Bill 32: The Global Warming Solutions Act
(AB 32) is the first in a series of legislation forcing this issue to be addressed.
Climate change threatens California’s natural environment, economic prosperity,
public health, and quality of life (California Energy Commission, 2005; AB 32,
2006). Recognizing the need for action, California has put in place ambitious
emission reduction goals in the form of AB 32. By requiring in law a reduction in
GHG emissions, California has set the stage to transition to a sustainable, clean
energy future, and put climate change mitigation on the national agenda, spurring
action by many other states. AB 32 directly links anthropogenic GHG emissions
and climate change, provides a timeline for statewide GHG emissions reduction,
requires quantitative accounting of GHG emissions, and enforces disclosure of
GHG emissions from ever major sector in the state.
AB 32 requires that every major sector in California reduce its GHG emissions to
the 1990 levels by 2020, and to 80% below the 1990 levels by 2050, shown in
Figure 35. These targets were developed from the levels of reduction climate
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scientists agree is required to stabilize our climate (IPCC, 2008). The red line in
Figure 35 represents the projected GHG emissions out to 2050, if no action is
taken. In order to reach the GHG emissions target set by AB 32 for 2020, a
reduction of approximately 30% is required from the no action scenario.

Source: http://ethree.com/documents/GHG6.10/CA_2050_GHG_Goals.pdf
Figure 35: AB 32 GHG Emission Reduction Targets

5.2 Methods
The methods used account for embodied energy and the subsequent GHG
emissions of water consumption in a study area. Figure 36 illustrates the different
energy consuming processes involved in the delivery and treatment of water.
End-use of water is not considered in this analysis; for example, energy used for
heating water in the home. The energy intensity of each of these processes, and
the volume of water passing through each, will need to be known in order to
accurately inventory emissions associated with water consumption. The degree to
which each of the processes used to deliver water is identified, and the energy
intensity of each of those processes is known, will define the accuracy of the
methods for determining the GHG emissions from water consumption. Water
conveyance can be the most impactful element in California. Communities in the
south draw significant amounts of water from vast distances over elevated terrain.
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Figure 36: Energy Consuming Process in the Delivery and Treatment of
Water (red not included in analysis)

Study area specific energy consumed per unit of water for each process of the
water system is utilized. If site specific information is not available, southern
California defaults are used. Default utility specific emission factors were
obtained from the California Climate Action Registry Power/Utility Protocol
reports. Annual average electricity emission factors came from the California Air
Resources Board Greenhouse Gas Inventory (2007), and eGRID (2009).
Equation 2 depicts how total annual CO2e emissions are calculated:
Annual CO2e emissions = Extraction + Conveyance + Treatment +
Distribution…….Eq. 2
Where:
Extraction

=
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Conveyance

=

Treatment

=

Distribution

=

A GHG Emissions Calculator was developed by Reclamation to allow users to
implement this method in order to easily and quickly evaluate how their water
management decisions affect their water demand, energy use, and GHG
emissions. A full technical report on the GHG Emissions Calculator will be
published by fall 2013.

5.3 Application
In February 2008, California Governor Schwarzenegger directed state agencies to
develop a plan to reduce statewide per capita urban water use by 20% by the year
2020. The GHG Emissions Calculator was used to evaluate whether this
conservation measure alone would be enough to meet AB 32 targets (shown in
Figure 35) in Orange County. The results show that a 20% reduction by the year
2020 allows Orange County to meet the 2020 target (back to 1990 levels), but do
not meet the 2050 target of 80% below 1990 levels, as shown in Figure 37.
A 20% reduction in per capita water use every 10 years from 2020 to 2050 was
evaluated in the GHG Emissions Calculator. These additional conservation
measures only reach 50% below the 1990 GHG emission levels, as shown in
Figure 38. In order to reach the AB 32 2050 target of 80% below the 1990 levels
of GHG emissions through conservation alone, a per capita water use reduction of
an additional 10% each decade would need to be achieved, results of which are
shown in Figure 39. This level of conservation, shown in Table 9, may not be
feasible for the area. In Figure 40, the three conservation scenarios described
above are compared to the no action scenario, a task easily accomplished by the
GHG Emissions Calculator. The GHG Emissions Calculator can also be used to
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evaluate additional measures to reduce GHG emissions including changes to
water supply portfolio, graywater reuse, and rainwater harvesting among many
others. It is likely that a combination of measures will be required to meet the
GHG emission reduction targets laid out in AB 32.

Figure 36: Conservation for Orange County to meet a 20% reduction in
GHG emissions by 2020 (also referred to as 20x2020)
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Figure 37: GHG emissions resulting from a 20% reduction in per capita
water use every 10 years from 2020 to 2030 for Orange County

Figure 38: GHG emissions resulting from reductions in per capita water
use shown in Table 9 for Orange County
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Figure 39: Comparison of GHG emissions resulting from conservation
scenarios
Table 9: Conservation measures required to meet AB 32 2050 target
Historical and Projected Per Capita Water Use
1990
2000
2010
2020
2030
Per Capita Water Use (gpd)
240
221
175
140
98
Decadal Conservation Rate
-8%
-21%
-20%
-30%

2040
59
-40%

2050
29
-50%

6.0 Uncertainties
This analysis was designed to take advantage of best available datasets and
modeling tools and to follow methodologies documented in peer-reviewed
literature. However, there are a number of analytical uncertainties that are not
reflected in study results, including uncertainties associated with the following
analytical areas that can be grouped under two categories: climate projection
information and assessing hydrologic impacts that inform many of the Basin
Study FAQs.

6.1 Climate Projection Information
6.1.1 Global Climate Forcing
Although surface water hydrologic projections often consider future climate
projections representing a range of future greenhouse emission paths, the
uncertainties associated with these pathways are often not explored. Such
uncertainties include those introduced by assumptions about technological and
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economic developments, globally and regionally; how those assumptions translate
into global energy use involving GHG emissions; and biogeochemical analysis to
determine the fate of GHG emissions in the oceans, land, and atmosphere. Also,
not all the uncertainties associated with climate forgings are associated with GHG
assumptions. Considerable uncertainty remains associated with natural forcings,
with the cooling influence of aerosols being regarded as the most uncertain on a
global scale (e.g., figure SPM-2 in IPCC 2007).
6.1.2 Global Climate Simulations
While the activity presented in this report considers climate projections produced
by state-of-the-art coupled ocean-atmosphere climate models, there are still
uncertainties about the scientific understanding of physical processes that affect
climate. For example, how to represent such processes in GCMs (e.g.,
atmospheric circulation, clouds, ocean circulation, deep ocean heat update, ice
sheet dynamics, sea level, land cover effects from water cycle, vegetative, and
other biological changes); and how to do so in a mathematically efficiently
manner, given computational limitations. Still, these models have shown an
ability to simulate the influence of increasing GHG emissions on global climate
(IPCC 2007).
6.1.3 Climate Projection Bias Correction
Surface water hydrologic projections inherit GCM biases toward being too wet,
too dry, too warm, or too cool. Such systematic biases in GCMs should be
identified and accounted for through bias-correction of climate projections, prior
to use in impacts studies. Bias correction of climate projections data affects
results on incremental runoff and water supply response.
6.1.4 Climate Projection Spatial Downscaling
The Basin Study uses projections that have been spatially disaggregated on a
monthly time step (following GCM bias correction on a monthly time step).
Although this technique has been used to support numerous water resources
impacts studies (e.g., Van Rheenan et al., 2004; Maurer, 2007; Anderson et al.,
2008; Reclamation, 2008; Reclamation, 2010; Elsner et al., 2010), uncertainties
remain about the limitations of empirical downscaling methodologies. One
potential limitation relates to how empirical methodologies require historical
reference information use on spatial climatic patterns at the downscaled spatial
resolution. These finer-grid patterns are implicitly related to historical large-scale
atmospheric circulation patterns, which presumably would change somewhat with
global climate change. Application of the historical finer-grid spatial patterns to
guide downscaling of future climate projections implies an assumption that the
historical relationship between finer-grid surface climate patterns and large-scale
atmospheric circulation is still valid under the future climate. In other words, the
relationship is assumed to have statistical stationarity, meaning the joint
probability distribution does not change when shifted in time or space. In
actuality, it is possible that such stationarity will not hold at various space and
time scales, over various locations, and for various climate variables. However,
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the significance of potential non-stationarity in empirical downscaling methods,
and the need to utilize alternative downscaling methodologies remains not well
understood.

6.2 Assessing Hydrologic Impacts
6.2.1 Generating Weather Sequences Consistent with Climate
Projections
The temporal disaggregation method developed first by Wood et al., (2002), was
used in this Basin Study to translate monthly BCSD climate projections into daily
VIC weather forcings. However, other techniques might have been considered.
Choice of weather generation technique depends on aspects of climate change that
are being targeted in a given study. Preference among available techniques
remains to be established. Various characteristics, such as that the resampling
approach, does not allow daily temperature ranges to vary from those selected
with the sample, make the disaggregation approach unsuitable for studies
focusing on potential changes in the diurnal range of temperature. In contrast, it
may be sufficient for monthly time step hydrological assessments if the
disaggregation is performed with thoughtful sampling constraints.
6.2.2 Natural Runoff Response
This Basin Study analyzes natural runoff response to changes in precipitation,
temperature, and change in natural vegetation PET while holding other watershed
features constant. Other watershed features might be expected to change as
climate changes and affects runoff (e.g., vegetation affecting evapotranspiration
and infiltration, etc.). On the matter of land cover response to climate change, the
runoff models’ calibrations would have to change if land cover changed, because
the models were calibrated to represent the historical relationship between
weather and runoff as mediated by historical land cover. Adjustment to
watershed land cover and model parameterizations are difficult to consider due to
lack of available information to guide such an adjustment. Eco-hydrological
frameworks, perhaps involving dynamic vegetation response, may be suitable to
represent such land surface changes for studies in which such sensitivities are
important.
6.2.3 Hydrologic Modeling
The hydrology model used in the Basin Study excludes ground water interaction
with surface water systems. The fate of precipitation is modeled as loss only to
runoff and evapotranspiration; and loss of precipitation to deep percolation and
return flows to stream channel networks are not considered in the VIC hydrology
model. The groundwater impacts in the basin are simulated using a simplified
tool.
6.2.4 Bias and Calibration
Where the VIC applications have been calibrated, they can reproduce historical
natural streamflow with little bias. Where the VIC applications have not been
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calibrated, they can exhibit significant bias. The location-specific implications of
calibration, or lack thereof, on the conclusions of the study have not been
quantified.
6.2.5 Time Resolution of the Applications
Simulations were conducted at daily time steps, while the applications were
calibrated to reproduce monthly and annual runoff characteristics at a subset of
locations in the basin. For this reason, users should cautiously interpret the daily
hydrologic information coming from these simulations. The daily runoff
information is physically consistent with assumed weather forcings and
hydrologic model structure; however, there could be significant simulation biases
at the submonthly level.
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Western Drought Contingency Plan – Climate Change Vulnerability Assessment

Executive Summary
This technical memorandum (memo) describes the retrieval and analysis of climate data provided by
the California Department of Water Resources (DWR) to project the impact of climate change on
future water supplies and demands within Western Municipal Water District’s (Western) service area.
The DWR climate data is assembled from the results of 20 global climate models, which best
represent California’s climate processes. Biases in the climate model results have been adjusted using
historical hydrologic data in the state. DWR projected climate change data is most appropriate for this
analysis because it is the only climate projection dataset specifically developed to meet the
requirements of water resources planners in California. Western is making this memo available to its
retail agencies for their use in their respective water resource planning efforts to reduce the data
processing burden on individual agencies. The results are intended for use by Western and its
member agencies as they prepare the 2020 updates to their Urban Water Management Plan (UWMP)
and a regional Drought Contingency Plan (DCP). This technical memo provides:





A description of the area subject to the vulnerability assessment
A description of the analysis approach and data sources chosen for the analysis
Narrative discussions of the climate change factors calculated for local supply and demand
conditions in multiple scenarios
Discussion of the water supply and demand projections resulting from the vulnerability
assessment

Summary of Findings
Projected changes in future water supplies and water demand are analyzed during a normal year, a
single dry year and multi-year (5-year) droughts over the next 20 years, using climate projections
developed for the water resources planning by DWR. This analysis of future climate impacts on water
supplies and demands is based on the median projected change from the majority of the climate
models selected for water resources planning in California. The results of this analysis show:


1

Projected decreases in water supplies from Santa Ana and Santa Margarita River basins under
normal and drought conditions relative to baseline conditions in 2020, due to projected decreases
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in precipitation and projected increases in surface water evaporation caused by increasing
temperatures.
Smaller decreases in projected precipitation and natural recharge under normal and multi-year
drought years. However, the single dry year was slightly wetter under future conditions
compared to the baseline. Precipitation will occur during shorter rainy seasons with higher
intensity.
Outdoor water uses are projected to increase under normal, single dry, and multi-year drought
conditions, caused by projected temperature increases, which lead to higher evapotranspiration
(ET) rates for landscaping, irrigated crops, and native vegetation.

This technical memo also includes worksheets for using the vulnerability assessment results with
Western’s water supplies and growth-adjusted water demand forecasts for the Western’s wholesale
service area.

1.

INTRODUCTION

The study of climate change impacts on water resources is continuously yielding new models and
updated local and regional datasets. This continuous improvement makes it necessary to narrow the
selection of data sources and methods of data analysis most applicable to local conditions. The scope
of this vulnerability assessment is limited to improving our understanding of climate change impacts
on future water demand in Western’s wholesale service area and the sources of Western’s water
supplies during normal and drought periods.
The following section provides the background information for the requirements of both the DCP and
the UWMP, a general description of the impacts analyzed in the vulnerability assessment, and
information about Western’s sources of information used in the assessment.
1.1

DCP and UWMP Requirements for Climate Change Analysis

In accordance with Sections 10610 to 10657 of the California Water Code, the UWMP requires the
consideration of climate change impacts for drought planning because of the significant duration of
recent droughts in California. This includes an analysis of projected future uses and the reliability of
anticipated water supplies during a normal year, a single dry year and drought lasting 5 consecutive dry
water years. This drought risk assessment (DRA) compares projected water supply sources with
projected water use over the next 20-years, in 5-year increments.
A vulnerability assessment is required as part of the DCP to understand the characteristics and potential
risk of future droughts and to develop appropriate mitigation and response actions. Since future
droughts cannot be predicted by observed past drought information, the inclusion of a climate change
analysis is needed to provide the incorporation of historic and future climate projections to assess the
hydrological impacts of climate change on drought conditions, thereby creating a more effective plan.
The DCP requires either a qualitative and/or quantitative assessment of a range of potential drought
conditions derived from climate change information to determine potential the risk to critical
resources.
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Imported water projections are also required for preparing both the UWMP and DCP. However, the
imported water projections for Western’s service area are being developed by Metropolitan Water
District (Metropolitan) as part of their 2020 UWMP Drought Risk Assessment and the 2020 Integrated
Resources Plan (IRP). The current (November 2020) draft of Metropolitan’s 2020 UMWP Drought Risk
Assessment indicates that no service reliability concerns are projected for imported water during
normal and drought periods before 2045. For purposes of the UWMP, imported water supplies to
Western can be assumed to be unchanged during normal years, single dry years and 5-year droughts.
However, the 2020 IRP considered a range of more extreme potential future scenarios, which include:
low demands with stable imported supplies, high demand with stable imported supplies, low demand
with reduced imported supplies, and high demand with reduced imported supplies. The analysis found
that service reliability issues could occur more frequently and generate increasingly more severe deficits
of imported supplies under the high future demand scenarios. Options for managing these imported
water supplies deficits will be explored more extensively as part of regional analysis for the DCP.
1.2

Prior Climate Studies

Climate change is primarily caused by increasing global concentrations of greenhouse gases which lead
to increases in temperature, disruption of the hydrologic cycle, and increased variability of
precipitation. The regional impacts of climate change analyzed in two previous studies for the region,
California’s Fourth Climate Change Assessment and the United States Bureau of Reclamation (USBR)
Santa Ana Watershed Study, are summarized in this section.
The state of California produces periodic assessments on the potential impacts of climate change in the
state and reports on potential adaptation responses as required by Executive Order #S-03-05.
California’s Fourth Climate Change Assessment includes a Statewide Summary Report (Bedsworth et
al., 2018), nine regional summary reports, a climate justice summary report, and over 40 technical
reports which translate climate science into actionable adaptation and resilience policies and plans. The
Los Angeles Regional Report (Hall et al., 2018) summarizes climate science, impacts, and adaptation
information for Ventura, Los Angeles, Orange, and the western parts of San Bernardino and Riverside
Counties. This study projects regional increases in average maximum temperatures of around four to
five degrees Fahrenheit (° F) by the mid-21st century, and five to eight ° F by the late 21st century. The
hottest days of the year could become up to 10° F warmer for many locations in the region by the late
21st century.
California’s report also projects small changes in average annual precipitation, and in the recurrence of
extreme dry and wet years. However, rainfall intensification could result in more severe atmospheric
river events and rainfall increases of up to 25 to 30% on the wettest days of the year. While these
assessments provide information on the magnitude of regional climate impacts, they do not provide
information about climate change impacts at a scale that is directly applicable to local watersheds,
water supplies, and demands.
The USBR conducted a study of local climate change impacts in the Santa Ana River Watershed (USBR,
2013). The study used a groundwater screening tool to simulate monthly water balance changes in the
Orange County, Upper Santa Ana Valley, and Elsinore/San Jacinto groundwater basins. Historical
monthly time series of precipitation over the groundwater basin as well as municipal and industrial
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water demand were analyzed for the period 1990-2009. Future water supply was analyzed for the Santa
Ana River Watershed using a hydrologic model to simulate streamflow using 112 different future
climate conditions. The results show future increases in water demand and reservoir evaporation due
to increased temperature. Smaller, long-term decreases in precipitation are also projected. The
combined impacts of these changes include decreases in annual available surface water and increased
reliance on groundwater. In the 2013 USBR study, groundwater was estimated to provide
approximately 54% of total water supply.
The 2013 USBR study does not account for analysis methods instituted for studying and avoiding
adverse impacts under California’s Sustainable Groundwater Management Act (SGMA) which was
passed by the state legislature in 2014. In particular, the 2013 USBR study used a transient climate
change analysis method to generate a continuous future projection from the present through end of
century. The results of a such a transient climate analysis cannot be used to analyze extreme events
such as a single dry year or a multi-year drought as required under the UWMP regulations.
In summary, prior studies which include statewide and regional climate assessments provide relevant
background information. However, they do not provide information on climate change impacts on local
water supplies and demands within the Santa Margarita basin and other service areas outside of the
Santa Ana basin or on the changing severity of future drought periods. This climate change vulnerability
assessment aims to provide a uniform analysis of climate impacts for all areas of Western’s service area
for use in regional water supply and drought planning.
1.3

Study Objectives

The objectives of this vulnerability study are to:
1. Identify the appropriate datasets for use in this analysis,
2. Project the magnitude of climate-driven changes in water supply and demand for Western’s
service area, and
3. Estimate the projected future impacts using the climate change factors applied to the water
supply sources and water demands in the service area.
Temperatures increases and changes in precipitation patterns with climate change are expected to shift
the balance between local water supply and demand within Western’s service area and other parts of
the state. Increases in temperature lead to increases in consumptive water use for irrigated agriculture
and to maintain landscaping for residential, commercial, and recreational use. This increase in
consumptive water use is compounded by increases in the portion of rainfall that is evaporated back
into the atmosphere from open spaces and water bodies and consumed by native vegetation outside
of urban areas. In addition, population growth within the plan area could also lead to expansion of
demand.
Annual precipitation in southern California is highly variable and a significant portion of the regional
rainfall is concentrated in winter months from November to April. There are typically years with much
greater than average precipitation and years with much less than average precipitation. During wet
years, seasonal precipitation replenishes aquifers, streams, rivers, and reservoirs which are the sources
of water supply. During dry years, there is increased extraction of groundwater reserves to make up the
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deficit. Climate change is expected to increase the year-to-year variability in precipitation within the
region as well as in other parts of the state from which imported water is sourced. The second objective
of this vulnerability study is to estimate the severity of future water supply and demand changes during
drought years for use in drought management and mitigation planning for Western’s service area.
1.4

Description of Data Sources

DWR has developed statewide climate change datasets to for use in the water resource planning. The
datasets depict climate conditions in California under historical and future climate conditions which are
defined as follows:




Year 2030 future condition with projected climate and sea level conditions for a 30-year period,
centered at 2030
Year 2070 future condition with projected climate and sea level conditions for a 30-year period,
centered at 2070
Year 1995 historical condition with climate and sea level conditions for a 30-year period, centered
at 1995

The 2030 and 2070 climate projections are based on an ensemble of 20 global climate projections
selected by the DWR Climate Change Technical Advisory Group (CCTAG) as the most appropriate
projections for California water resources evaluation and planning (DWR CCTAG, 2015). The datasets
are provided at a spatial resolution of 1/16th degree (approximately 3.75-mile grid cells) over California
for each calendar month from 1915 through 2011.
Figure 1 shows an overview of the modeling processes used by DWR (highlighted with a blue
background) in creating the statewide climate datasets which are used in this study. The lower section
of the image (highlighted with a green background) shows how individual groundwater sustainability
agencies are expected to use the data in groundwater models to model groundwater conditions as they
collaborate to attain sustainability objectives.
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Figure 1: Overview of Modeling Processes Used by DWR in Creating the Statewide Climate Datasets (SOURCE: DWR, 2018).

DWR has also run the climate datasets run through a hydrologic model called the Variable Infiltration
Capacity (VIC) model to simulate future hydrologic conditions and route runoff to the outlet of
subbasins defined by each eight-digit Hydrologic Unit Code (HUC) in California. Streamflow change
projections from the VIC model are provided as monthly time series from 1915 through 2011 for each
eight-digit HUC subbasin. As illustrated in Figure 2, the VIC model takes input climate variables such as
precipitation and temperature, and it performs a series of hydrologic computations within each cell to
output variables such as soil moisture, evapotranspiration, and surface runoff within each cell. The RVIC
routing algorithm is then used to route runoff from each cell to its associated subbasin outlet.
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Figure 2: Schematic of the VIC Model Showing Hydrologic Computations Within Each Grid Cell and Runoff Routing

DWR has applied the VIC model to perform hydrologic simulations under historical climate conditions
and under projected future climate conditions in 2030 and 2070 over 8,000 grid cells statewide. Runoff
from these grid cells have also been routed to the outlet of each eight-digit HUC watersheds in the state
for use in the water resource planning.
As previously shown in Figure 1, climate assessments are performed with a chain of models, each of
which introduces some biases in the modeling process and derived products. To minimize the impact
of such biases in decision processes, DWR presents the simulated climate projections in terms of
relative change from historical conditions rather than as absolute values. For example, each monthly
precipitation value simulated under 2030 conditions is divided by the precipitation value simulated for
the same month under historical conditions, using the same chain of models. The resulting ratio of a
simulated future value to the corresponding simulated historical value is referred to as a change factor.
DWR has computed monthly time series of change factors for precipitation and evapotranspiration in
each VIC grid cell and the streamflow for each HUC-8 watershed. The resulting change factor datasets
are available for retrieval and use in water resources planning from the publicly accessible SGMA Data
Viewer (https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer). A more complete description

Page 7

4/20/2021

Western Drought Contingency Plan
Climate Change Vulnerability Assessment

of methods used in computing the climate datasets is provided in a publication entitled “Guidance for
Climate Change Data Use During Groundwater Sustainability Plan Development” (California DWR,
2018).

2.

CLIMATE ANALYSIS APPROACH

2.1.

Preprocessing Data for Western’s Service Area

The statewide climate datasets include 57 grid cells each with a spatial resolution of 1/16th degree
(approximately 3.75-mile) for Western’s service area are shown in Figure 3.

Figure 3: Climate Grid Cells and Watersheds Covering Western’s service area.

Each grid cell contains 97 years of monthly time series (1915 to 2011) showing projected precipitation
and evapotranspiration changes under 2030 and 2070 climate conditions relative to 1995 conditions.
The area of each grid cell which falls within the service area is estimated by spatially intersecting feature
layers of the climate grid and Western’s service area boundary. Regional time series of projected
precipitation and evapotranspiration changes are computed from the cell time series by using an areaweighted average of data from grid cells which fall wholly or partially within the service area. Projections
of future streamflow change were also retrieved for the Santa Ana River (HUC- 18070203) and the Santa
Margarita River (HUC- 18070302) basins which provide surface water supplies to portions of the service
area.
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2.2.

Analysis of Normal, Single, and Multi-Year Drought Periods

Every urban water supplier is required to assess water service reliability in normal year, single-dry year,
and multiple-dry years lasting 5-years. For imported water supplies, the normal and dry years used by
Metropolitan are adopted for Western since it is the largest source of imported water. For local water
supplies, year types are selected by reviewing time series data at two local precipitation gauges with
long time historical records. The monthly time series for the gauge at Riverside Fire Station 3 are
available online in the California DWR Bulletin 195 from back as far back as 1882 but were last updated
in 2007. The CIMIS #44 gauge has more current data available from 1986 to present. For this analysis,
the Riverside FS3 gauge is used because it has full coverage of the normal period of record (1922 to
2004) used in the imported water analysis.
Table 1: Analysis Periods for Normal, Single and Multi-Year Droughts

Year Type
Normal
Single Dry-Year
Five-Year Drought

Imported Supplies

Riverside FS3 Gauge

CIMIS #44 Gauge

1922 - 2004

1922 - 2004

1986 - 2020

1977

1989

2007

1988 - 1992

1971 - 1975

2005 - 2009

The results shown in Table 1 indicate that 1989 was the single driest year locally, while 1977 was the
driest year for imported water. The driest 5-year period for local supplies was from 1971 to 1975, while
imported water supplies were lowest from 1988 to 1992. Year types for the CIMIS #44 gauge are also
provided in the table for reference.
2.3.

Computing Water Supply Change Factors

Local water sources used within Western’s service area include local groundwater from 12 different
groundwater basins, surface water supplies from Santa Ana River and the Santa Margarita River basins,
recycled water from indoor water use, and reclaimed groundwater. Groundwater systems are
recharged through a variety of water sources. These sources of recharge can be described as:



Natural recharge is the portion of precipitation that infiltrates to the underlying aquifer within the
same grid cell in which precipitation occurs. Changes in natural recharge are directly related to
changes in precipitation in the grid cell.
Artificial recharge (including injection systems)) is water that is diverted from rivers and streams
for the purpose of replenishing the underlying aquifer. Since artificial recharge relies on surface
water and other remotely sourced water supplies, it is influenced by accumulative flow changes
in the source watersheds.

Supplies of recycled water and reclaimed water which are sourced from indoor uses are largely
insensitive to changes in climate. For this analysis, three different sets of climate change results are
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computed for use with natural recharge, the Santa Ana River, and the Santa Margarita River sources,
respectively.
For characterization of future changes in natural recharge, precipitation change projections from the
DWR-provided climate change dataset is used. The 97-year monthly time series of precipitation for
Western’s service area is used to compute Water Supply Change Factors which show percentage
changes in mean monthly and mean annual precipitation under future 2030 and 2070 climate
conditions relative to historical conditions under 1995 conditions. The 2030 and 2070 Water Supply
Change Factors for natural recharge are computed for normal year, single dry year, and 5-year drought
periods.
Characterization of future changes in the Santa Ana and Santa Margarita River basins are based on
streamflow projections from the VIC model under 2030 and 2070 climate conditions. The streamflow
projections are used to compute Water Supply Change Factors which show percentage changes in
mean monthly and mean streamflow under future 2030 and 2070 climate conditions relative to
historical conditions under 1995 conditions. Change factors are similarly computed for normal year,
single dry year, and 5-year drought periods.
Each set of Water Supply Change Factors is interpolated at 5-year intervals from 2020 to 2045. The 1995
to 2011 conditions are used to project climate change conditions out to 2030. Linear interpolation is
used to determine the climate change factors between 2020 and 2030, based on the historic conditions
from 2011 and the projected conditions for 2030. Different climate change conditions are anticipated
between 2030 and 2070 because of the implementation of policies and practices that are expected to
influence the rate of climate change further out in time. For the years between 2030 and 2070, linear
interpolation is used for the 5-year increments based on the difference in projected conditions at 2030
and the projected conditions at 2070. Time series of Water Supply Change Factors are similarly
interpolated at 5-year intervals for normal year, single dry year, and 5-year drought periods for
application to local water sources for 2020 to 2045.
2.4

Computing Water Demand Change Factors

Indoor and outdoor water uses are computed separately when considering climate impacts. Outdoor
water use, particularly landscape irrigation, is sensitive to changes in climate while indoor water use is
generally not sensitive. Plants require more water to sustain growth in a warmer climate, and users
respond to increases in temperature by increasing landscape irrigation to keep their plants alive and
flourishing. This increase in water requirement is characterized in climate models using the rate of
evapotranspiration which represents total amount of water released from soil, plants, and water bodies
from the land surface to the atmosphere through evaporation and transpiration.
The DWR datasets includes 57 grid cells each with a spatial resolution of 1/16th degree (approximately
3.75-mile) for Western’s service area. Each grid cell contains 96 years of monthly time series (1915 to
2011) showing projected evapotranspiration changes under 2030 and 2070 climate conditions. An areaweighted average of the evapotranspiration data from the 57 cells is first computed to generate a single
time series for Western’s service area. The regional time series is used to compute Water Demand
Change Factors which show percentage changes in mean monthly and mean annual evapotranspiration
under future 2030 and 2070 climate conditions relative to historical conditions under 1995 conditions.
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Similar values of 2030 and 2070 Water Demand Change Factors are computed for normal year, single
dry year, and 5-year drought periods.
The Water Demand Change Factors are computed for 5-year intervals from 2020 to 2045 by
interpolation. The 1995 to 2011 conditions are used to project climate change conditions out to 2030.
Linear interpolation is used to determine the climate change factors between 2020 and 2030, based on
the historic conditions from 2011 and the projected conditions for 2030. Different climate change
conditions are anticipated between 2030 and 2070 because of the implementation of policies and
practices that are expected to influence the rate of climate change further out in time. For the years
between 2030 and 2070, linear interpolation is used for the 5-year increments based on the difference
in projected conditions at 2030 and the projected conditions at 2070. The 5-year time series of Water
Demand Change Factors are similarly interpolated for normal year, single dry year, and 5-year drought
periods for application to growth adjusted indoor water use projections for 2020 to 2045.

3.

LOCAL CLIMATE CHANGE RESULTS

3.1.

Water Supply Change Factor Results

The water supply change factors for precipitation and natural recharge are shown in Table 2. For normal
years, precipitation and natural recharge are initially projected to decrease during the first decade
before stabilizing during the second decade. The maximum projected range of decrease for normal year
values is 1.7 percent. However, the projections show that droughts will initially be less severe from the
perspective of local rainfall and recharge for the single dry year with increases of up to 1 percent.
Recharge during 5-year droughts is projected to decrease by up to 2.3 percent by 2045.
Table 2: Water Supply Change Factors for Precipitation and Natural Recharge with 2020 as the Baseline Year

Year

Normal

Dry

5-year Dry

2020

100.0%

100.0%

100.0%

2025

99.1%

100.5%

99.5%

2030

98.3%

101.0%

98.9%

2035

98.5%

100.8%

98.5%

2040

98.7%

100.7%

98.1%

2045

98.9%

100.5%

97.7%

Table 3 shows the effects climate change on water supply change factors for use with the Santa Ana
River basin water supplies using 2020 as the baseline year. Flows are projected to decrease for normal,
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single dry, and multi-year periods. Normal year flows are projected to gradually decrease by up to 3.1
percent by 2045. Flow decreases of up to 7.2 percent during single dry years and 5.5 percent during
multi-year droughts are projected by 2045.
Table 3: Water Supply Change Factors for the Santa Ana River Flows with 2020 as the Baseline Year

Year

Normal

Dry

5-year Dry

2020

100.0%

100.0%

100.0%

2025

99.6%

99.6%

99.0%

2030

99.1%

99.2%

98.1%

2035

98.4%

97.1%

96.9%

2040

97.6%

94.9%

95.7%

2045

96.9%

92.8%

94.5%

Table 4 shows the effects climate change on water supply change factors for the Santa Margarita River
basin supplies using 2020 as the baseline year. The projected changes in normal year flows are very
similar to those in the Santa Ana River basin with decreases reaching 3.6 percent by 2045. Flow
decreases of up to 5 percent during single dry years and 5-year droughts are projected by 2045.
Table 4: Water Supply Change Factors for the Santa Margarita River Flows with 2020 as the Baseline Year

Year
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Normal

Dry

5-year Dry

2020

100.0%

100.0%

100.0%

2025

99.7%

99.9%

99.5%

2030

99.3%

99.8%

98.9%

2035

98.4%

98.2%

97.6%

2040

97.4%

96.6%

96.3%

2045

96.4%

95.0%

95.0%
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These water supply change projections indicate that as climate change progresses, local water systems
which rely on natural recharge are likely to become more reliable water supply sources, while river
supplies that are water sources for artificial recharge are likely to become less reliable. Natural
groundwater recharge will still occur in normal and dry year, but the timing of available water will
change as precipitation will increasingly fall during a shorter rainy season with a longer dry season each
year. Furthermore, the increase in temperatures over time will also lead to increases in evaporation
from surface water bodies and land surface which will decrease the volume of water available for
diversion from rivers. diversions from rivers. Increased attention should be paid to understanding the
adequacy and operational constraints of natural and artificial recharge systems in the service area.
3.2

Water Demand Change Factors Results

Table 5 shows water demand change factors for outdoor water uses for Western’s service area. The
impacts of climate change on outdoor water demand are projected to be similar during normal and
drought years over the next two decades. This is because climate change datasets show that
temperatures are projected to increase over time, regardless of hydrologic conditions. These projected
increases in temperature are estimated to increase ET rates for landscaping, irrigated agriculture, and
native vegetation. For all year types, outdoor water use is projected to increase by about 3 percent
during the next two decades.
Table 5: Water Demand Change Factors for Outdoor Water Uses with 2020 as the Baseline Year

Year

Normal

Dry

5-year Dry

2020

100.0%

100.0%

100.0%

2025

100.6%

100.6%

99.8%

2030

101.2%

101.3%

101.2%

2035

101.8%

101.9%

101.8%

2040

102.4%

102.5%

102.4%

2045

103.1%

103.2%

103.0%

The water demand change factors are applied to outdoor water uses, which have been adjusted for
future population growth and conservation measures. Indoor water uses are assumed to respond to
future population growth and conservation as well but are not sensitive to climate change.
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4.

APPLYING RESULTS TO LOCAL WATER ANALYSIS

4.1.

Computing Future Water Supply and Demand

Climate change impacts on future water supplies and demands must be considered by Western and its
retail agencies when preparing the 2020 updates to their respective UWMPs, in accordance with
California Water Code requirements, and will also inform development of the DCP.
This technical memo provides Western and its retail agencies with the ability to utilize the data in the
DWR climate change projections and methods of climate change analysis for Western’s service area to
evaluate the impacts of climate change either qualitatively or quantitatively. If quantitative methods
are used, computations needed to convert the percent change results presented in this memo into
quantitative estimates of future water supply and demand are provided as worksheets included as
Appendix A of this report. The worksheets consist of the following six tables:







Table A1: Normal Year Water Supply Projections
Table A2: Single Dry Year Water Supply Projections
Table A3: Multi-Year Drought Water Supply Projections
Table A4: Normal Year Water Demand Projections
Table A5: Single Dry Year Water Demand Projections
Table A6: Multi-Year Drought Water Demand Projections

If an agency desires to use these worksheets, an agency would enter its baseline water supply and
demand values in Section 1 of each table. Section 2 of each table is prepopulated with the regional
water supply and demand change factor results. Instruction for finalizing future water supply and
demand values by multiplying values from section 1 with corresponding values from Section 2 of each
table are includes in the “Notes” column of each table.
While not required for preparing the UWMPs, monthly change factors are useful for understanding
how seasonal changes are contributing to the annual changes discussed in Section 3 of this report.
Monthly values are also useful for planning management actions and mitigation actions in the DCP.
Monthly water supply and demand change factors computed for the service area are presented in
Appendix B which consists of the following six tables:






4.2.

Table B1: Monthly Water Supply Change Factors for Normal Year
Table B2: Monthly Water Supply Change Factors for Single Dry Year
Table B3: Monthly Water Supply Change Factors for Multi-Year Drought
Table B4: Monthly Water Demand Change Factors for Normal Year
Table B5: Monthly Water Demand Change Factors for Single Dry Year
Table B6: Monthly Water Demand Change Factors for Multi-Year Drought
Constraints and Limitations

This technical memo presents planning-level projections of climate impacts on water supplies and
demand for Western’s service area during normal and drought periods. The results are intended for
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use by Western in preparing climate-impacted water supply and demand projections for its wholesale
UWMP and the regional DCP. This memo is also available for Western’s retail agencies to use in their
respective 2020 UWMPs if they choose to use the DWR climate change factors rather than another
method of estimating projected climate change impacts to supply and demand. These agencies are
required to develop adaptive management actions and projects as part of their 2020 UWMPs to
address any deficits in future supply relative to future demand.
This analysis of future climate impacts on water supplies and demands is based on the median
projected change from the majority of the climate models selected for water resources planning in
California. DWR has also developed two more extreme climate scenarios for 2070, which were not used
in the analysis presented in this technical memo. The first extreme scenario uses future projections
from the 10 global climate models with least warming and least precipitation while the second extreme
scenario using the 10 global models with the most warming and highest precipitation. These extreme
scenarios have not been used in this round of planning. However, it would be prudent to analyze the
extreme scenarios when preparing longer range plans and projects beyond mid-century.
The results are not intended for use in other applications such as flood resilience planning,
infrastructure design, or for making decisions about operating any specific structure. Flood resilience
planning requires analysis of daily or finer temporal resolution using statistical methods to fit frequency
distributions to extreme values. Infrastructure design and operations applications require more
detailed analysis and ground-truthing of site-specific characteristics, operations and regulations that
are not considered in this report.
Climate change can also impact water resources indirectly. For example, wildfire hazards are projected
to increase in southern California with climate change. Wildfires can impact water resources by
increasing water requirements for firefighting, changing surface vegetation and runoff patterns in burn
areas, causing debris flows, and increasing siltation of reservoirs and hydraulic structures. Such
secondary impacts of climate change on water resource are not captured in this study.
Future water supplies and demands can also be impacted by policy and regulatory decisions made at
the local, state, and federal level. It is difficult to anticipate and quantify the impacts of policy and
regulatory considerations that have not yet been made. Therefore, it is not the intention of this report
to anticipate future policy or regulatory decisions and their impacts to future water supplies or
demands.
4.3.

Next Steps

The next step in the planning process is for Western and its member agencies to use the change factors
and analysis provided in this technical memorandum, if desired, to compute quantitative estimates of
future supplies and demands during normal and drought years, incorporating the effects of climate
change. The net change in future water supply for each member agency will depend on the percentage
of their local water supply that is sourced from the direct precipitation and natural recharge, Santa
Margarita, or Santa Ana basins. Similarly, the net change in future water demand will depend on the
percentage of outdoor water use and projections of future growth within each member agency’s
service area. The difference between net future water supply and net future water demand, if any, is
the net water deficit that the agency will need to address by developing new management actions and
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projects. A calculated deficit, if any, would represent the minimum gap that would need to be
addressed; however, it is prudent for water managers to consider additional management actions and
projects to prepare for uncertain future conditions.
This technical memo provides Western and its retail agencies with the ability to utilize the data in the
DWR climate change projections and methods of climate change analysis for Western’s service area to
evaluate the impacts of climate change either qualitatively or quantitatively. Should a retail agency
choose to use the analysis presented in this technical memo, the agency may use the forms provided
in Appendices A and B to compute quantitative estimates of their future water supplies, demands and
deficits. For use in the DCP, the projections used in each agency’s UWMP will be aggregated and
quantitative estimations of the magnitude and location of regional water supplies, demands and
deficits. The aggregated regional quantitative results would be discussed during future workshops to
inform development of the DCP, regional project planning, and estimation of import requirements.
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Table A1: Normal Year Water Supply Projections
Agency: ____________________________________________________________
Notes: ____________________________________________________________
Row

Year

Variable

2025

2030

2035

2040

2045

Notes

Type
1a

Normal
Year

Current Water Supply from
Natural Recharge (AFY)

Repeat

Normal
Year

Current Water Supply from
Santa Ana River (AFY)

Repeat

Normal
Year

Current Water Supply from
Santa Margarita River (AFY)

Repeat

2a

Normal
Year

Water Supply Change Factor for
Natural Recharge

99.1%

98.3%

98.5%

98.7%

98.9%

From Memo
Results

2b

Normal
Year

Water Supply Change Factor for
Santa Ana River

99.6%

99.1%

98.4%

97.6%

96.9%

From Memo
Results

2c

Normal
Year

Water Supply Change Factor for
Santa Margarita River

99.7%

99.3%

98.4%

97.4%

96.4%

From Memo
Results

3a

Normal
Year

Future Water Supply from
Natural Recharge

Multiply

Normal
Year

Future Water Supply from Santa
Ana River (AFY)

Multiply

Normal
Year

Future Water Supply from Santa
Margarita River (AFY)

Multiply

Normal
Year

Total Future Water Supply from
Local Sources

Sum of Rows
3a,

1b

1c

3b

3c

4

2020 Value for
All Years
2020 Value for
All Years
2020 Value for
All Years

Row 1a by Row
2a

Row 1b by Row
2b
Row 1c by Row
2c

3b and 3c
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Table A2: Single Dry Year Water Supply Projections
Agency: ____________________________________________________________
Notes: ____________________________________________________________
Row

Year

Variable

2025

2030

2035

2040

2045

Notes

Type
1a

Single
Dry
Year

1b

Single
Dry
Year

1c

Single
Dry
Year

2a

Single
Dry
Year

2b

Single
Dry
Year

2c

Single
Dry
Year

3a

Single
Dry
Year

3b

Single
Dry
Year

3c

Single
Dry
Year

4

Single
Dry
Year

Current Water Supply
from Natural Recharge
(AFY)

Repeat

Current Water Supply
from Santa Ana River
(AFY)

Repeat

Current Water Supply
from Santa Margarita
River (AFY)

Repeat

Water Supply Change
Factor for Natural
Recharge

From Memo
Results

Water Supply Change
Factor for Santa Ana
River

From Memo
Results

Water Supply Change
Factor for Santa
Margarita River

From Memo
Results

2020 Value
for All Years
2020 Value
for All Years
2020 Value
for All Years

Future Water Supply
from Natural Recharge
(AFY)

100.5%

Future Water Supply
from Santa Ana River
(AFY)

99.6%

Future Water Supply
from Santa Margarita
River (AFY)

99.9%

Total Future Water
Supply from Local
Sources (AFY)

101.0
%

100.8%

99.2%

97.1%

100.7%

100.5%

Multiply
Row 1a by
Row 2a

94.9%

92.8%

Multiply
Row 1b by
Row 2b

99.8%

98.2%

96.6%

95.0%

Multiply
Row 1c by
Row 2c
Sum of
Rows 3a,
3b and 3c
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Table A3: Multi-Year Drought Water Supply Projections
Agency: ____________________________________________________________
Notes: ____________________________________________________________
Row

Year

Variable

2025

2030

2035

2040

2045

Notes

Type
5-Year
Drought

Current Water Supply
from Natural Recharge
(AFY)

Repeat

5-Year
Drought

Current Water Supply
from Santa Ana River
(AFY)

Repeat

5-Year
Drought

Current Water Supply
from Santa Margarita
River (AFY)

Repeat

2a

5-Year
Drought

Water Supply Change
Factor for Natural
Recharge

99.5%

98.9%

98.5%

98.1%

97.7%

From Memo Results

2b

5-Year
Drought

Water Supply Change
Factor for Santa Ana
River

99.0%

98.1%

96.9%

95.7%

94.5%

From Memo Results

2c

5-Year
Drought

Water Supply Change
Factor for Santa
Margarita River

99.5%

98.9%

97.6%

96.3%

95.0%

From Memo Results

3a

5-Year
Drought

Future Water Supply
from Natural Recharge
(AFY)

Multiply

5-Year
Drought

Future Water Supply
from Santa Ana River
(AFY)

Multiply

5-Year
Drought

Future Water Supply
from Santa Margarita
River (AFY)

Multiply

5-Year
Drought

Total Future Water
Supply from Local
Sources (AFY)

Sum of Rows 3a,

1a

1b

1c

3b

3c

4

2020 Value for all
Years
2020 Value for all
Years
2020 Value for all
Years

Row 1a by Row 2a

Row 1b by Row 2b

Row 1c by Row 2c

3b and 3c
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Table A4: Normal Year Water Demand Projections
Agency: ____________________________________________________________
Notes: ____________________________________________________________
Row

Year

Variable

2025

2030

2035

2040

2045

Notes

Type
1a

Normal
Year

Growth-Adjusted
Outdoor Water Demand
(AFY)

Different for
Each Year

1b

Normal
Year

Growth-Adjusted Indoor
Water Demand (AFY)

Different for
Each Year

2a

Normal
Year

Water Demand Change
Factor for Outdoor Use

3a

Normal
Year

Climate-Adjusted Future
Water Demand (AFY)

Normal
Year

Climate-Adjusted Future
Water Demand (AFY)

Normal

Total Climate-Adjusted
Water Demand

3b

4

Year

100.6%

101.2%

101.8%

102.4%

103.1%

From Memo
Results
(Row 1a *
Row 2a) +
Row1b
(Row 1a *
Row 2a) +
Row1b
Sum of Rows
3a,
3b and 3c
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Table A5: Single Dry Year Water Demand Projections
Agency: ____________________________________________________________
Notes: ____________________________________________________________
Row

Year

Variable

2025

2030

2035

2040

2045

Notes

Type
1a

Single Dry
Year

Growth-Adjusted Outdoor
Water Demand (AFY)

Different for
Each Year

1b

Single Dry
Year

Growth-Adjusted Indoor
Water Demand (AFY)

Different for
Each Year

2a

Single Dry
Year

Water Demand Change
Factor for Outdoor Use

3a

Single Dry
Year

Climate-Adjusted Future
Water Demand (AFY)

Single Dry
Year

Climate-Adjusted Future
Water Demand (AFY)

Single Dry
Year

Total Climate-Adjusted
Water Demand

3b

4

100.6%

101.3%

101.9%

102.5%

103.2%

From Memo
Results
(Row 1a *
Row 2a) +
Row1b
(Row 1a *
Row 2a) +
Row1b
Sum of Rows
3a,
3b and 3c
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Table A6: Multi-Year Drought Water Demand Projections
Agency: ____________________________________________________________
Notes: ____________________________________________________________
Row

Year

Variable

2025

2030

2035

2040

2045

Notes

Type
1a

Multi-Year
Drought
Year 1

Growth-Adjusted
Outdoor Water
Demand (AFY)

Enter
Future
Demand

1b

Multi-Year
Drought
Year 2

Growth-Adjusted
Outdoor Water
Demand (AFY)

Enter if
Different
from 1a

1c

Multi-Year
Drought
Year 3

Growth-Adjusted
Outdoor Water
Demand (AFY)

Enter if
Different
from 1a

1d

Multi-Year
Drought
Year 4

Growth-Adjusted
Outdoor Water
Demand (AFY)

Enter if
Different
from 1a

1e

Multi-Year
Drought
Year 5

Growth-Adjusted
Outdoor Water
Demand (AFY)

Enter if
Different
from 1a

1f

Normal
Year

Growth-Adjusted
Indoor Water
Demand (AFY)

Enter
Future
Demand

2a

5-Year
Drought

Water Demand
Change Factor

3a

Multi-Year
Drought
Year 1

Climate-Adjusted
Future Water
Demand (AFY)

(Row 1a *
Row 2a) +
Row 1f

3b

Multi-Year
Drought
Year 2

Growth-Adjusted
Outdoor Water
Demand (AFY)

(Row 1b *
Row 2a) +
Row 1f

3c

Multi-Year
Drought
Year 2

Growth-Adjusted
Outdoor Water
Demand (AFY)

(Row 1c *
Row 2a) +
Row 1f

3d

Multi-Year
Drought
Year 2

Growth-Adjusted
Outdoor Water
Demand (AFY)

(Row 1d *
Row 2a) +
Row 1f

3e

Multi-Year
Drought
Year 2

Growth-Adjusted
Outdoor Water
Demand (AFY)

(Row 1e *
Row 2a) +
Row 1f

99.8%

101.2%

101.8%

102.4%

103.0%

From
Memo
Results
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Appendix B: Monthly Change Factors
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Table B1: Monthly Water Supply Change Factors for Normal Year
Precipitation and Natural Recharge
Year

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

2020

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

2025

100.5%

99.4%

100.0%

100.4%

96.2%

99.5%

99.3%

100.8%

100.6%

96.4%

97.9%

99.0%

2030

101.0%

98.9%

100.0%

100.8%

92.3%

99.0%

98.7%

101.6%

101.2%

92.8%

95.8%

98.0%

2035

101.9%

99.2%

99.3%

97.7%

90.7%

98.3%

100.7%

102.6%

103.7%

91.5%

93.3%

97.3%

2040

102.7%

99.5%

98.5%

94.6%

89.0%

97.6%

102.8%

103.6%

106.1%

90.3%

90.9%

96.6%

2045

103.5%

99.7%

97.8%

91.5%

87.3%

97.0%

104.8%

104.5%

108.6%

89.0%

88.4%

95.9%

Santa Ana River Basin
Year

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

2020

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

2025

100.6%

100.1%

99.3%

97.7%

96.2%

98.0%

99.4%

100.2%

100.5%

99.4%

98.9%

99.6%

2030

101.1%

100.3%

98.5%

95.4%

92.3%

95.9%

98.7%

100.4%

100.9%

98.9%

97.8%

99.2%

2035

101.2%

100.2%

97.3%

92.7%

89.8%

94.9%

98.4%

100.3%

101.8%

98.6%

96.9%

97.9%

2040

101.2%

100.2%

96.2%

90.0%

87.3%

93.9%

98.1%

100.1%

102.7%

98.3%

96.0%

96.6%

2045

101.3%

100.2%

95.0%

87.2%

84.7%

92.9%

97.8%

100.0%

103.6%

97.9%

95.1%

95.4%

Western Drought Contingency Plan
Climate Change Vulnerability Assessment

Santa Margarita River Basin
Year

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

2020

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

2025

100.3%

99.8%

99.5%

99.1%

98.8%

99.5%

99.6%

100.3%

100.3%

99.4%

98.9%

99.5%

2030

100.6%

99.6%

99.0%

98.2%

97.6%

99.0%

99.2%

100.6%

100.5%

98.9%

97.9%

98.9%

2035

100.4%

99.0%

97.5%

96.1%

96.2%

98.2%

99.0%

100.3%

101.4%

98.6%

96.9%

97.3%

2040

100.1%

98.4%

96.0%

94.0%

94.9%

97.5%

98.8%

99.9%

102.2%

98.3%

95.9%

95.7%

2045

99.9%

97.8%

94.5%

91.8%

93.6%

96.8%

98.5%

99.6%

103.0%

98.0%

94.9%

94.1%
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Table B2: Monthly Water Supply Change Factors for Single Dry Year
Precipitation and Natural Recharge
Year

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

2020

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

2025

100.9%

98.5%

100.7%

105.5%

98.1%

99.9%

100.0%

100.4%

100.0%

99.1%

99.8%

100.1%

2030

101.9%

97.1%

101.5%

111.1%

96.1%

99.8%

100.0%

100.8%

100.0%

98.2%

99.6%

100.2%

2035

102.8%

97.0%

100.9%

104.8%

95.2%

100.1%

100.0%

99.2%

100.0%

98.9%

94.4%

98.3%

2040

103.7%

96.9%

100.4%

98.6%

94.4%

100.4%

100.0%

97.6%

100.0%

99.5%

89.1%

96.5%

2045

104.6%

96.8%

99.8%

92.3%

93.5%

100.7%

100.0%

96.1%

100.0%

100.2%

83.9%

94.6%

Feb

Mar

Apr

May

Nov

Dec

Santa Ana River Basin
Year

Jan

Jun

Jul

Aug

Sep

Oct

2020

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

2025

101.4%

98.1%

100.2%

98.1%

96.0%

96.5%

99.2%

100.5%

98.0%

98.9%

99.1%

98.4%

2030

102.8%

96.2%

100.4%

96.1%

91.9%

93.0%

98.4%

101.1%

96.0%

97.7%

98.3%

96.8%

2035

105.4%

95.8%

99.9%

94.3%

90.2%

91.9%

98.2%

99.9%

96.0%

97.6%

97.9%

94.4%

2040

108.0%

95.5%

99.5%

92.5%

88.4%

90.9%

98.0%

98.7%

95.9%

97.4%

97.5%

91.9%

2045

110.6%

95.1%

99.0%

90.7%

86.7%

89.8%

97.8%

97.6%

95.9%

97.3%

97.0%

89.4%

Western Drought Contingency Plan
Climate Change Vulnerability Assessment

Santa Margarita River Basin
Year

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

2020

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

2025

99.0%

98.8%

100.2%

99.7%

96.1%

99.0%

99.5%

104.8%

100.3%

100.1%

100.1%

100.5%

2030

98.0%

97.5%

100.4%

99.3%

92.3%

98.1%

99.0%

109.6%

100.7%

100.2%

100.3%

101.0%

2035

99.5%

97.8%

99.0%

98.7%

90.4%

97.6%

98.8%

104.0%

100.2%

99.9%

100.0%

97.6%

2040

100.9%

98.0%

97.7%

98.1%

88.5%

97.1%

98.6%

98.3%

99.6%

99.6%

99.7%

94.2%

2045

102.4%

98.3%

96.4%

97.4%

86.6%

96.7%

98.3%

92.7%

99.1%

99.3%

99.4%

90.9%

Western Drought Contingency Plan
Climate Change Vulnerability Assessment

Table B3: Monthly Water Supply Change Factors for Multi-Year Drought
Precipitation and Natural Recharge
Year

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

2020

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

2025

100.8%

100.2%

99.5%

100.8%

95.5%

100.1%

99.4%

100.2%

101.3%

96.1%

98.9%

98.1%

2030

101.6%

100.4%

98.9%

101.6%

91.0%

100.1%

98.7%

100.3%

102.7%

92.2%

97.8%

96.3%

2035

102.2%

100.5%

98.8%

98.7%

89.6%

99.0%

101.0%

100.6%

106.5%

90.4%

94.8%

96.3%

2040

102.7%

100.7%

98.6%

95.8%

88.1%

97.9%

103.3%

100.8%

110.4%

88.6%

91.8%

96.4%

2045

103.3%

100.9%

98.5%

92.9%

86.7%

96.7%

105.6%

101.1%

114.2%

86.8%

88.8%

96.4%

Mar

Apr

May

Jun

Oct

Nov

Dec

Santa Ana River Basin
Year

Jan

Feb

Jul

Aug

Sep

2020

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

2025

100.8%

99.9%

99.2%

97.6%

96.5%

98.5%

99.5%

100.0%

100.0%

99.1%

99.3%

100.4%

2030

101.6%

99.8%

98.3%

95.2%

93.0%

96.9%

99.1%

100.1%

99.9%

98.3%

98.6%

100.7%

2035

102.2%

100.2%

97.6%

93.0%

90.9%

96.3%

98.9%

100.0%

100.3%

97.7%

97.8%

99.6%

2040

102.9%

100.5%

96.9%

90.7%

88.8%

95.7%

98.8%

99.9%

100.7%

97.2%

96.9%

98.4%

2045

103.5%

100.9%

96.2%

88.5%

86.6%

95.1%

98.6%

99.8%

101.1%

96.7%

96.1%

97.3%

Western Drought Contingency Plan
Climate Change Vulnerability Assessment

Santa Margarita River Basin
Year

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

2020

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

2025

100.4%

99.6%

99.1%

98.2%

98.7%

99.3%

99.6%

100.4%

99.9%

99.7%

99.6%

99.8%

2030

100.8%

99.2%

98.2%

96.3%

97.5%

98.6%

99.2%

100.8%

99.9%

99.3%

99.2%

99.7%

2035

101.2%

98.7%

97.1%

94.5%

96.4%

98.0%

99.0%

100.3%

100.1%

99.0%

98.7%

98.0%

2040

101.5%

98.2%

96.0%

92.7%

95.4%

97.4%

98.8%

99.8%

100.3%

98.7%

98.2%

96.3%

2045

101.9%

97.7%

95.0%

90.9%

94.4%

96.8%

98.6%

99.3%

100.5%

98.5%

97.7%

94.6%

Jul

Aug

Oct

Nov

Dec

Table B4: Monthly Water Demand Change Factors for Normal Year
Year

Jan

Feb

Mar

Apr

May

Jun

Sep

2020

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

2025

101.0%

100.7%

100.4%

100.5%

100.8%

100.5%

100.5%

100.5%

100.6%

100.7%

100.9%

101.0%

2030

102.1%

101.3%

100.9%

101.1%

101.7%

101.1%

100.9%

101.1%

101.2%

101.4%

101.8%

102.0%

2035

102.8%

102.1%

101.6%

101.8%

102.4%

101.7%

101.3%

101.5%

101.6%

102.0%

102.7%

103.1%

2040

103.6%

102.9%

102.2%

102.5%

103.0%

102.3%

101.6%

101.9%

101.9%

102.6%

103.6%

104.2%

2045

104.4%

103.6%

102.9%

103.3%

103.7%

102.9%

102.0%

102.3%

102.3%

103.2%

104.5%

105.3%

Western Drought Contingency Plan
Climate Change Vulnerability Assessment

Table B5: Monthly Water Demand Change Factors for Single Dry Year
Year

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

2020

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

2025

101.0%

100.7%

100.6%

100.5%

101.0%

100.6%

100.5%

100.6%

100.6%

100.6%

100.6%

100.7%

2030

102.0%

101.5%

101.1%

100.9%

102.1%

101.3%

101.1%

101.1%

101.2%

101.3%

101.2%

101.4%

2035

102.5%

101.9%

101.7%

101.7%

103.1%

101.8%

101.5%

101.6%

101.8%

102.0%

102.2%

102.3%

2040

103.0%

102.3%

102.2%

102.4%

104.0%

102.4%

101.9%

102.1%

102.4%

102.8%

103.2%

103.3%

2045

103.5%

102.7%

102.8%

103.2%

105.0%

103.0%

102.3%

102.6%

103.0%

103.5%

104.2%

104.2%

Table B6: Monthly Water Demand Change Factors for Multi-Year Drought
Year

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

2020

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

2025

101.0%

100.6%

100.4%

100.5%

100.9%

100.6%

100.5%

100.5%

100.6%

100.7%

100.8%

101.0%

2030

102.0%

101.3%

100.8%

101.1%

101.8%

101.1%

101.0%

101.0%

101.2%

101.4%

101.6%

101.9%

2035

102.8%

101.9%

101.4%

101.8%

102.5%

101.7%

101.3%

101.4%

101.6%

102.0%

102.4%

103.0%

2040

103.6%

102.6%

102.1%

102.5%

103.2%

102.3%

101.7%

101.8%

102.0%

102.6%

103.3%

104.0%

2045

104.4%

103.3%

102.7%

103.1%

103.9%

102.9%

102.1%

102.2%

102.4%

103.2%

104.1%

105.0%
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Appendix G Metropolitan
Purchase Order

G

PURCHASE ORDER FOR SYSTEM WATER TO BE PROVIDED BY
THE METROPOLITAN WATER DISTRICT OF SOUTHERN CALIFORNIA

PURCHASER:
TERM
WESTERN MUNICIPAL WATER DISTRICT 10 years: January 1, 2015 – December 31,
2024
OF RIVERSIDE COUNTY
INITIAL BASE PERIOD DEMAND:
117,537 acre-feet

EFFECTIVE DATE:
January 1, 2015

INITIAL TIER 1 MAXIMUM—Annual
Average:
105,783 acre-feet

INITIAL TIER 1 MAXIMUM—Cumulative:
1,057,830 acre-feet

PURCHASE ORDER COMMITMENT—
Annual Average:
70,522 acre-feet

PURCHASE ORDER COMMITMENT—
Cumulative:
705,220 acre-feet

Definitions of capitalized terms used in this Purchase Order are provided in Attachment
1. Terms used in this Purchase Order and not defined in Attachment 1 are defined in
Metropolitan’s Administrative Code.
COMMITMENT TO PURCHASE:
In consideration of Purchaser’s commitment to purchase System Water pursuant to this
Purchase Order, Metropolitan agrees to sell such System Water to Purchaser during the Term
at the Tier 1 Supply Rate in an amount up to the Tier 1 Maximum—Cumulative. All System
Water sold to Purchaser during the Term in an amount greater than the Tier 1 Maximum—
Cumulative shall be sold to the Purchaser at the Tier 2 Supply Rate. In connection with the
purchase of System Water, the Purchaser also agrees to pay all other applicable rates and
charges, as established by Metropolitan from time to time. The rates and charges applicable to
System Water as of the Effective Date are shown in Attachment 2.
If Purchaser’s applicable System Water purchases during the Term exceed Purchaser’s
Tier 1 Maximum, Purchaser may elect to:
a.)
Subject to the provisions of paragraph c) below, pay any Tier 2 Supply
Rate obligations at the end of the Term, in an amount equal to the
difference between the Purchaser’s applicable System Water purchases
and the Tier 1 Maximum—Cumulative during the Term times the average
of the Tier 2 Supply Rate in effect during the Term; or,
b.)
Pay any Tier 2 Supply Rate obligations annually as purchases are
incurred, in an amount equal to the difference between the Purchaser’s
applicable annual System Water purchases and the Tier 1 Maximum—
Annual times the Tier 2 Supply Rate in effect during the calendar year. A
true-up at the end of the Term will be performed to ensure that the
Purchaser has received all Tier 1 Maximum—Cumulative purchases
allowed by the Purchase Order.
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c.)

If, after the end of the first five years, Purchaser has accrued a cumulative
Tier 2 Supply Rate obligation, Purchaser may elect to pay the initial five
year cumulative Tier 2 Supply Rate obligation (i) in full at the end of year
five of the Term, (ii) amortize it in five equal installments over the
remaining five calendar years of the Term, or (iii) pay it at the end of the
Term. Commencing in year 6 of the Term, Purchaser shall pay any
additional Tier 2 Supply Rate obligation annually.

Purchaser agrees to purchase System Water from Metropolitan during the Term in an
amount not less than the Purchase Order Commitment. If Purchaser’s applicable System Water
purchases during the Term are less than the Purchase Order Commitment, each acre-foot of
unmet commitment will be reduced by the amount of production from a local resource project,
measured in acre-feet, that commences operation on or after January 1, 2014. A local resource
project includes any project type as approved by the Board.
Purchaser agrees to pay Metropolitan an amount equal to the difference between the
sum total in acre-feet of water of the Purchase Order Commitment (minus the amount reduced
by the amount of production from a local resource project) and the sum total in acre-feet of
water of Purchaser’s applicable System Water purchases during the Term, times the average of
the Tier 1 Supply Rate in effect during the Term.
Purchaser agrees to pay all amounts owing to Metropolitan, whether to satisfy a
Purchase Order Commitment or a Tier 2 Supply Rate obligation, within the next regular billing
cycle following the reconciliation of all certifications for special programs that the Purchaser may
participate in. The Purchaser may elect to pay such amount in twelve equal monthly payments
over the course of the next twelve months beginning with the first regular billing cycle following
the reconciliation of all outstanding certifications for special programs. If the Purchaser elects to
pay such amount over the course of the next twelve months following the regular billing cycle
any outstanding balance shall bear interest at Metropolitan's then current investment portfolio
average yield. All other amounts payable under this Purchase Order shall be billed and paid in
accordance with the Administrative Code.
WATER SERVICE:
Conditions of water service by Metropolitan to the Purchaser, including but not limited to
(i) delivery points, (ii) water delivery schedules, and (iii) water quality, will be determined in
accordance with Chapter 5 (Section 4500 through 4514, inclusive, as applicable) of
Metropolitan's Administrative Code.
In accordance with its Administrative Code, Metropolitan shall use its reasonable best
efforts to supply System Water in the quantities requested by the Purchaser, but is not obligated
to dedicate any portion of System capacity for the conveyance, distribution, storage or treatment
of System Water for the benefit of the Purchaser or any other member agency. Metropolitan
shall use its reasonable best efforts to deliver the System Water when needed by the Purchaser
during the Term; provided however, there shall be no default under this Purchase Order if
Metropolitan fails to deliver water to the Purchaser in accordance with any such schedule of
deliveries during the Term.
By execution of this Purchase Order, the Purchaser recognizes and agrees that it
acquires no interest in or to any portion of the System or any other Metropolitan facilities or
supplies, or any right to receive water delivered through the System, excepting the right to
purchase up to Purchaser's Tier 1 Maximum—Cumulative at the Tier 1 Supply Rate provided
that System Water is available. This Purchase Order governs pricing of the System Water
delivered to the Purchaser pursuant to this Purchase Order and does not confer any entitlement
to receive System Water.
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System Water provided to the Purchaser under the terms of this Purchase Order shall
be subject to reduction in accordance with the shortage allocation provisions of the Water
Surplus and Drought Management Plan (the “WSDM Plan”) or other such policies and principles
governing the allocation of System Water as adopted by the Board.
In the event that Metropolitan's Board or General Manager determines to reduce,
interrupt or suspend deliveries of System Water, any outstanding balance of the Purchase
Order Commitment at the end of the Term shall be reduced by the Purchase Order
Commitment—Annual Average for each and every fiscal or calendar year that a reduction,
interruption or suspension occurred.
MISCELLANEOUS:
This Purchase Order will be interpreted, governed and enforced in accordance with the
laws of the State of California.
This Purchase Order will apply to and bind the successors and assigns of the Purchaser
and Metropolitan.
No assignment or transfer of the rights of the Purchaser under this Purchase Order will
be valid and effective against Metropolitan or the Purchaser without the prior written consent of
Metropolitan and the Purchaser.
If at any time during the Term, by reason of error in computation or other causes, there
is an overpayment or underpayment to Metropolitan by the Purchaser of the charges provided
for under this Purchase Order, which overpayment or underpayment is not accounted for and
corrected in the annual re-determination or reconciliation of said charges, the amount of such
overpayment or underpayment shall be credited or debited, as the case may be, to the
Purchaser. Metropolitan will notify the Purchaser in writing regarding the amount of such credit
or debit, as the case may be. In no case will credits or debits for charges provided for under this
Purchase Order be administered beyond the limit for billing adjustments as specified in
Metropolitan's Administrative Code.
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IN WITNESS WHEREOF, this Purchase Order is executed by the duly authorized
officers of the Metropolitan Water District of Southern California and Western Municipal Water
District of Riverside County, as of December __, 2014.

THE METROPOLITAN WATER DISTRICT OF
SOUTHERN CALIFORNIA

WESTERN MUNICIPAL WATER DISTRICT
OF RIVERSIDE COUNTY

By:
By:

Jeffrey Kightlinger
General Manager

[Title] ______________________________

APPROVED AS TO FORM AND CONTENT:

________________________________
General Counsel

________________________________
General Counsel

By:

By:
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Attachment 1
Purchase Order for System Water
DEFINITIONS
“Act” means the Metropolitan Water District Act, California Statutes 1969, Chapter 209,
as amended and supplemented from time to time.
“Demand” means the Purchaser’s purchases of System Water supplies, including full
service, seasonal shift, Conjunctive Use Program, Surface Storage Operating Agreement water,
Recharge and Recovery Operating Agreement water, or any other water program deemed to be
a purchase of System Water.
“Effective Date” means the effective date of this Purchase Order as specified above.
“Metropolitan” means The Metropolitan Water District of Southern California.
“Purchase Order Commitment” means:
i). if the Purchaser elects option a) under the Base Period Demand as defined in
section 4122 of the Administrative Code, then 60% of the Purchaser’s Initial Base Firm
Demand times 10; or
ii). if the Purchaser elects option b) under the Base Period Demand, then 60% of
the Purchaser’s highest fiscal year Demand during the period from fiscal year 2002/03
through fiscal year 2013/14, times 10.

“Purchase Order” means this Purchase Order for System Water.
“Purchaser” means the member public agency specified above, a duly organized
[city/water district/county water authority] of the State of California.
“System” means the properties, works and facilities operated and/or financed by
Metropolitan necessary for the supply, development, storage, conveyance, distribution,
treatment or sale of water.
“System Water” means water supplies developed by Metropolitan and delivered to the
Purchaser through the System or other means (e.g. conjunctive use storage).
“Term” means the term of this Purchase Order as specified above.
“Tier 1 Maximum—Annual” means an amount equal to 90% of the Base Period
Demand.
“Tier 1 Maximum—Cumulative” means an amount equal to the sum of the Tier 1
Maximum—Annual amounts during the Term.
“Tier 1 Supply Rate” means Metropolitan’s per-acre-foot Tier 1 Supply Rate, as
determined from time to time by Metropolitan’s Board of Directors. The Tier 1 Rate effective
January 1, 2015, is $158/AF.
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“Tier 2 Supply Rate” means Metropolitan’s per-acre-foot Tier 2 Supply Rate, as
determined from time to time by Metropolitan’s Board of Directors. The Tier 2 Rate effective
January 1, 2015, is $290/AF.
“Water Surplus and Drought Management Plan (WSDM)” means Metropolitan’s
policy and procedures for managing supplies and drought conditions as adopted by the Board
from time to time.
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Attachment 2
Purchase Order for System Water
RATES AND CHARGES

Tier 1 Supply Rate ($/AF)
Tier 2 Supply Rate ($/AF)
System Access Rate
($/AF)
System Power Rate
($/AF)
Water Stewardship Rate
($/AF)
Full Service Untreated
Rate ($/AF):
Tier 1
Tier 2

Effective
January 1, 2015
$158
$290
$257

Effective
January 1, 2016
$156
$290
$259

$126

$138

$41

$41

$582
$714

$594
$728

$341

$348

$923
$1,055

$942
$1,076

$158

$153

$11,100

$10,900

Treatment Surcharge
($/AF)
Full Service Treated Rate
($/AF):
Tier 1
Tier 2
Readiness-to-Serve
Charge ($ millions)
Capacity Charge ($/cfs)
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RIVERSIDE – WESTERN
1

2017 COOPERATIVE AGREEMENT FOR
2

LONG-TERM WHEELING AND SURPLUS WATER SALES
3
4

1. PARTIES: This Cooperative Agreement for Long-Term Wheeling and Surplus Water

5

Sales (“Agreement”) is made and entered into this _____ day of _______________, 2017, by

6

and between the City of Riverside (“Riverside”), a California charter city and municipal

7

corporation, and the Western Municipal Water District (“Western”), a public agency. Both

8

parties are organized and existing under the laws of the State of California and are hereinafter

9

sometimes referred to jointly as the “Parties” or individually as a “Party.”

10
11

2. RECITALS:
2.1

Riverside operates a municipal utility providing wholesale water and electric

12

services to entities located within and outside of its service territory, and retail water and

13

electric service to its customers located within its service territory.

14
15
16

2.2

Western operates a municipal water district providing wholesale and retail water

and wastewater services to entities located within its service territory.
2.3

Each Party is subject to the terms of the judgment in Western Municipal Water

17

District v. East San Bernardino County Water District (Riverside County Superior Court No.

18

78426) governing, among other things, the Parties’ respective rights and obligations related to

19

the beneficial use and maintenance of the Bunker Hill Basin, Rialto/Colton Basin, Riverside

20

North Basin, and Riverside South Basin (collectively, the “Water Basins”).

21

2.4

Pursuant to periodic agreement between Western and the Riverside Highland

22

Water Company, Western has from time to time in the recent past secured the right to produce

23

and export groundwater annually from the Bunker Hill Basin. Western is seeking to secure a

24

long-term agreement and to make said supply available for the production, treatment, and

25

conveyance services under this Agreement.

26

1

1

2.5

Pursuant to an August 23, 2001 “Reciprocal Use Agreement” between Western

2

and the Elsinore Valley Municipal Water District, Western has the right to produce and export

3

groundwater annually from the Bunker Hill Basin.

4

2.6

Western, from time to time, may have access to additional water which may or

5

may not be stored or conserved groundwater in the Water Basins and would be subject to the

6

production, treatment and/or conveyance services under this Agreement.

7
8
9

2.7

Riverside, from time to time, may have unused capacity in its groundwater

production, treatment, water transmission, and/or water distribution facilities.
2.8

On March 30, 2009, the Parties entered into that certain Cooperative Agreement

10

for Water Production and Conveyance (“2009 Agreement”), wherein Riverside agreed to

11

operate its unused capacity in its groundwater production, treatment, water transmission, and/or

12

water distribution facilities to produce and convey Western’s annually allocated, stored, or

13

conserved groundwater in the Water Basins to points of interconnection between the Parties’

14

water utility systems. The Parties hereby agree that except for provisions in the 2009

15

Agreement, as amended, which apply to non-potable water, the balance of the provisions of the

16

2009 Agreement are amended and restated by this Agreement, meaning that the potable water

17

provisions in the 2009 Agreement, as amended, shall be of no further force or effect.

18

2.9

Western, from time to time, may request that Riverside provide Production

19

Services, Treatment Services and/or Conveyance Services, and Riverside shall provide such

20

services using its water extraction, treatment and conveyance facilities to the extent that the

21

provision of such services will not, in Riverside’s sole judgment which shall not be

22

unreasonably exercised, (i) adversely affect the quality, reliability or cost of service related to

23

water deliveries by Riverside to its retail or wholesale customers and/or (ii) cause Riverside to

24

violate the terms of any binding obligations existing as of the date of this Agreement with

25

respect to the production, treatment or delivery of water.

26

2

1

2.10

The Parties desire to enter into this Agreement in order to: (a) provide for a new

2

long-term wheeling agreement for the production, treatment and conveyance of a firm annual

3

volume of Western-acquired water by Riverside (referred to herein as “wheeling”); (b) develop

4

the pricing of Riverside’s adjusted annual water right from the San Bernardino Basin Area

5

(“SBBA”) which is determined to be surplus to Riverside’s retail needs (referred to herein as

6

“Surplus Water Sales”); and (c) obtain system capacity to move local groundwater to Western

7

customers.

8
9
10
11

2.11 The Parties agree to begin investigating ways to develop and deliver supplies from
the Riverside Basin, as provided for in the 1969 Judgment, to maximize the benefit for users
within Western while ensuring all provisions of the 1969 Judgment are up-held.
2.12 The Parties agree to meet and confer, in good faith, as to the provision of recycled

12

water and non-potable water by Riverside to Western.

13

3. AGREEMENT: In consideration of the foregoing Recitals that are incorporated herein by

14

this reference and the mutual terms and conditions herein, the Parties agree as follows:

15

4. DEFINITIONS: Terms used herein with initial capitalization, whether in singular or

16

plural, shall have the following meanings:

17

4.1

1969 Judgment: The judgment rendered by the court in Western Municipal

18

Water District v. East San Bernardino County Water District (Riverside County Superior Court

19

No. 78426) and governing, among other things, the Parties’ respective rights and obligations

20

related to the beneficial use and maintenance of the Bunker Hill Basin, Rialto/Colton Basin,

21

Riverside North Basin and Riverside South Basin.

22

4.2

AFY: Acre-feet per year.

23

4.3

Authorized Representative: The representative or their designee identified by

24

each Party, in accordance with Section 12, to act on such Party's behalf with respect to those

25

matters specified herein to be the functions of such Authorized Representative.

26

3

1

4.4

2

Judgment.

3

4.5

Bunker Hill Basin: The groundwater basin so defined and described in the 1969

Bunker Hill Export Allocation: Riverside’s annual volumetric export right of

4

groundwater from the Bunker Hill Basin as defined in the 1969 Judgment as amended from

5

time to time.

6

4.6

Capital Recovery Component: The component of the Service Rate intended to

7

recover Riverside’s capital cost of providing Production, Treatment, and/or Conveyance

8

Services along the flow path to Western.

9
10

4.7

Conveyance Services: Riverside’s use of its water treatment, transmission and

distribution systems to convey water from a Point of Receipt to a Point of Delivery.

11

4.8

Commodity Price: This term shall have the meaning set forth in Section 10.2.

12

4.9

Curtailment: Any shortage of water delivery relative to the Operating Plan as

13

defined in Section 4.18. Curtailment is measured on a monthly basis and is assigned to

14

Riverside (if unable to deliver water) or Western (if unable to receive water). The Curtailments

15

for both Parties are summed at the end of the calendar year. Western’s annual obligation to

16

receive water is reduced by Riverside’s Curtailment, and vice-versa. In any given month,

17

where feasible and practical, Riverside may deliver more water and Western may receive more

18

water than what is specified in the Operating Plan. These excesses are summed and will reduce

19

any applicable Curtailment. If Riverside and Western agree to Make-Up water as defined in

20

Section 4.38, any applicable Curtailment will be reduced by that amount.

21
22
23
24
25
26

4.10

Curtailment Payment: If Western has a Curtailment for any given year, Western

shall make payment to Riverside as set forth in Sections 6.1.2 and 6.2.2.
4.11

Delivery Month: A month for which Western has requested Production,

Treatment, Conveyance and/or Services in the Operating Plan.
4.12

Fiscal Year: The twelve (12) month period commencing each July 1 during the

term of this Agreement and ending the following June 30.
4

1

4.13

Make-Up Water: By mutual consent of the Operating Committee, up to 500

2

AFY of Western Water and/or Riverside Water that is not delivered in the current calendar year

3

may be eligible to be delivered the following calendar year. Make-up water is intended to be

4

used during the following calendar year. Make-up water shall not be available in consecutive

5

years unless approved by Riverside. Make-up water is not subject to Curtailment Payment.

6

Non-delivered Western water shall be used for Make-Up Water before non-delivered Riverside

7

Water, unless the Parties mutually agree otherwise for any given year.

8

4.14

MWD: The Metropolitan Water District of Southern California.

9

4.15

MWD Tier 1 cost: The published volumetric rate charged by MWD for full-

10

service potable water supply. If MWD amends its rates such that the MWD Tier 1 cost is no

11

longer applicable to the pricing under this Agreement, the parties agree to meet and confer and

12

amend this Agreement to include an appropriate pricing reference.

13

4.16

Operation & Maintenance Component: The component of the Service Rate

14

intended to recover Riverside’s operating and maintenance cost of providing Production,

15

Treatment, and/or Conveyance Services.

16

4.17

Operating Committee Meeting: The work group referenced in Section 6.4.

17

4.18

Operating Plan: The written plan, developed collaboratively by Western and

18

Riverside, as set forth in Section 6.3. Attached hereto as Exhibit A and incorporated herein by

19

reference is an example Operating Plan.

20
21
22
23
24

4.19

Point of Delivery: The Point of Interconnection where water is delivered to

Western by Riverside in connection with Conveyance Services provided hereunder.
4.20

Point of Interconnection: A point where the water transmission and/or

distribution systems of Riverside and Western interconnect.
4.21

Point of Receipt: The Point of Interconnection where water is delivered to

25

Riverside by Western, or on Western’s behalf, in connection with Conveyance Services

26

provided hereunder. With respect to Riverside’s simultaneous provision of both Production
5

1

Services and Conveyance Services, the well head discharge block valve shall be deemed to be

2

the Point of Receipt.

3

4.22

4
5

Production Services: Riverside’s extraction of groundwater for the benefit of

Western using Riverside’s water well(s) in the Water Basins.
4.23

Prudent Utility Practice: Any of the practices, methods, and acts which, in the

6

exercise of reasonable judgment in light of the facts (including but not limited to the

7

practices, methods, and acts engaged in or approved by a significant portion of the water

8

utility industry prior thereto) known at the time the decision was made, which would have

9

been expected to accomplish the desired result at the lowest reasonable cost consistent with

10

good business practices, reliability, safety, and expedition, taking into account the fact that

11

Prudent Utility Practice is not intended to be limited to the optimum practice, method, or act

12

to the exclusion of all others, but rather to be a spectrum of possible practices, methods, or

13

acts which could have been expected to accomplish the desired result. Prudent Utility

14

Practice includes due regard for manufacturers’ warranties and requirements of agencies of

15

competent jurisdiction.

16
17
18
19
20
21
22

4.24

Rialto/Colton Basin: The groundwater basin so defined and described in the

1969 Judgment.
4.25

Riverside North Basin: The groundwater basin so defined and described in the

1969 Judgment.
4.26

Riverside South Basin: The groundwater basin so defined and described in the

1969 Judgment.
4.27

Riverside Water: The portion of Riverside’s Bunker Hill Basin Export

23

Allocation under the 1969 Judgment that in Riverside’s sole judgment, which shall not be

24

unreasonably exercised, is surplus to Riverside’s retail and wholesale customer demand which

25

is made available for purchase by Western.

26

4.28

SBBA: The groundwater basin defined and described in the 1969 Judgment.
6

4.29

1

Service Rate: The rate, expressed in dollars per acre-foot and rounded to

2

nearest cent, to be paid by Western to Riverside in connection with Riverside’s provision of

3

Production, Treatment, and/or Conveyance Services.
4.30

4
5

forth in Exhibit D, attached hereto and incorporated by reference.
4.31

6
7

10

Storage Services: The retention and storage of water using Riverside’s reservoir

capability for later delivery of such water to Western.

8
9

Shared Benefit Methodology: This methodology shall have the meaning set

4.32

Surplus Water Sales: This term shall have the meaning set forth in Section 2.12

4.33

Treatment Services: The use and operation of water treatment such as, but not

herein.

11

limited to, ion exchange, granular activated carbon, membrane filtration, and/or blending to

12

achieve compliance with State drinking water standards.

13

4.34

Uncontrollable Force: Any cause or event which is beyond the control of the

14

Party affected, including, but not restricted to, failure of or threat of failure of facilities, flood,

15

earthquake, storm, fire, lightning, epidemic, war, riot, civil disturbance or disobedience, labor

16

dispute or strike, labor or material shortage, sabotage, restraint by court order or public

17

authority and action or non-action by or failure to obtain the necessary authorizations or

18

approvals from any governmental agency or authority which by exercise of due diligence

19

such Party could not reasonably have been expected to avoid and which by exercise of due

20

diligence it shall be unable to overcome.

21

4.35

Water Basins: This term shall have the meaning set forth in Section 2.3 herein.

22

4.36

Western Water: Any water secured by Western through separate agreement

23

that is intended to be produced, treated and/or conveyed through Riverside’s system.

24

4.37

25

13.4 herein.

Willful Misconduct: This term shall have the meaning set forth in Section

26

7

1
2

5. EFFECTIVE DATE AND TERM:
5.1

This Agreement shall be effective July 1, 2017. The terms of this Agreement

3

pertaining to the production, treatment and/or conveyance of Western Water shall remain in

4

effect until June 30, 2037, and the terms of this Agreement pertaining to Riverside Water shall

5

remain in effect until June 30, 2027, unless earlier terminated as follows:
5.1.1

6
7

to the specified date of termination; or
5.1.2

8
9
10

Upon advance written notice by either Party at least two (2) years prior

Upon ten (10) days advance written notice by the non-defaulting Party to

the defaulting Party following a material breach of this Agreement.
5.2

Obligations incurred hereunder but not satisfied prior to termination of this

11

Agreement shall survive such termination until fully discharged, including any payments due

12

by one Party to the other Party hereunder.

13

5.3

Beginning upon expiration/termination of the terms of this Agreement

14

pertaining to Riverside Water, Riverside shall make a reasonable good faith effort, subject to

15

governing body approvals, to deliver up to 2,000 AFY of Riverside Water to Western in times

16

of emergency shortage that may be caused by drought or infrastructure outage that negatively

17

impacts Western’s imported water supply. The price of this water will be based on the “Shared

18

Benefit Methodology” described in this Agreement.

19

6. PRODUCTION, TREATMENT AND CONVEYANCE SERVICES:

20
21

6.1

Western Water:
6.1.1 Riverside shall utilize its water production, treatment and conveyance

22

facilities during each Delivery Month as required to deliver Western Water to Western in

23

accord with the duly approved Operating Plan established pursuant to Section 6.3. Riverside

24

shall provide up to 5,408 AFY of Western Water over the next 20 years. For each acre-foot of

25

Western Water so delivered by Riverside to Western, Western shall pay Riverside at the rate

26

calculated in Section 10.
8

6.1.2

1

Western shall have the right to curtail delivery of the Western Water at

2

any time and of the duration specified by Western by providing 30-days’ notice for non-

3

emergency curtailments and notice as soon as practically possible for emergency curtailments.

4

However, Western agrees that if delivery is curtailed by Western, Western shall pay Riverside a

5

Curtailment Payment equal to the Capital Recovery Component, as defined in 10.1.3,

6

multiplied by the acre-feet of curtailed Western Water as compensation to Riverside for

7

Riverside’s commitment to annually provide to Western up to 5,408 AFY of production,

8

treatment and conveyance capacity. Make-Up Water may be applied towards the amount of

9

deliveries curtailed by Western in order to reduce or eliminate the amount of the Curtailment

10

Payment. Should Riverside be unable to deliver any portion of the 5,408 AFY of Western

11

Water during any year of this Agreement, Western shall not be obligated to such curtailment

12

payment for that portion of the Western Water that Riverside is not able to deliver for that year.

13

6.1.3 Western is working to secure long-term arrangements for 5,408 AFY of Western

14

Water. Should Western be unable to secure Western Water equal to 5,408 AFY for the term of

15

this Agreement, Western agrees to notify Riverside in advance of an annual Operating

16

Committee Meeting and the applicable Operating Plan shall reflect the actual volume of

17

secured Western Water. Riverside agrees to modify the Curtailment Payment provision to

18

match the actual volume of secured Western Water for the following calendar year and beyond.

19
20
21
22

6.1.4

In any calendar year, all Western Water shall be conveyed prior to any Riverside

6.2

Riverside Water:

Water.

6.2.1 Riverside shall deliver a minimum of 2,000 AFY of Riverside Water to

23

Western, over the next ten-years. If, in its sole judgment, Riverside has additional water in

24

excess of the 2,000 AFY in a given year, Riverside will notify Western prior to the

25

development of the Operating Plan. If Western is interested in purchasing some or all of the

26

excess supplies and has the ability to receive it, those excess supplies will be incorporated
9

1

into the Operating Plan. The Western Water to be delivered to Western under this Agreement

2

shall take delivery priority over Riverside Water, as set forth in the applicable Operating

3

Plan. Supplies in excess of 2,000 AFY will not be subject to the curtailment payment set

4

forth in Section 6.2.2. Delivery of Riverside Water in excess of 2,000 AFY will not require

5

modification or amendment of this Agreement. For each acre-foot of Riverside Water

6

extracted by Riverside on Western’s behalf, Western shall pay Riverside the rate determined

7

in accordance with Section 10.

8
9

6.2.2 Western shall have the right to curtail delivery of the Riverside Water at
any time and of the duration specified by Western by providing 30-days’ notice for non-

10

emergency curtailments and notice as soon as practically possible for emergency curtailments.

11

However, Western agrees that if delivery is curtailed, Curtailment Payment shall be equal to the

12

Commodity Price, as defined in Section 10.2, multiplied by acre-feet of Curtailed Riverside

13

Water, as compensation for Riverside’s commitment to annually provide to Western a

14

minimum of 2,000 AFY of production, treatment and conveyance capacity. Make-Up Water

15

may be applied towards the amount of deliveries curtailed by Western in order to reduce or

16

eliminate the amount of the Curtailment Payment. Should Riverside be unable to deliver any

17

portion of the 2,000 AFY of Riverside Water during any year of this Agreement, Western shall

18

not be obligated to such curtailment payment for that portion of the Western Water that

19

Riverside is not able to deliver for that year.

20
21

6.2.3

Riverside Water shall not be subject to Curtailment Payment until

January 1, 2018.

22

6.3 Operating Plan:

23

6.3.1

Western and Riverside will work collaboratively to develop a mutually

24

agreeable Operating Plan, in the format of the example in Exhibit A. Two (2) original copies

25

of the initial Operating Plan setting forth the services requested, signed by Western’s

26

Authorized Representative, shall be submitted to Riverside’s Authorized Representative no
10

1

later than November 1 of each year for the following calendar year and shall specify the

2

services requested by Western, including, but not limited to, the date(s) of service, the

3

quantities of water involved, the origin of any water to be conveyed by Riverside, the

4

groundwater basin of origin in the case of Production Services, and the Points of Receipt and

5

Points of Delivery. The Operating Plan can be adjusted monthly by mutual agreement.
6.3.2

6

If Riverside’s Authorized Representative reasonably determines that

7

Western’s initial proposed Operating Plan is feasible and consistent with Prudent Utility

8

Practice and the operation of Riverside’s water extraction, transmission, distribution and

9

treatment systems, Riverside’s Authorized Representative shall countersign both copies of the

10

proposed Operating Plan and return one (1) fully executed copy to Western. Unless otherwise

11

communicated in writing to Western, Riverside shall provide the Production, Treatment and

12

Conveyance Services specified in the fully executed Operating Plan, subject to the terms of this

13

Agreement. In the event Riverside reasonably determines that an Operating Plan is not feasible

14

and/or is not consistent with Prudent Utility Practice, Riverside shall provide such notice to

15

Western within 30 days and the Parties shall then engage in good faith negotiations to resolve

16

said issues and to develop a mutually agreeable Operating Plan. The failure of Riverside to

17

provide an executed copy of the Plan, or to provide notice within 30 days that a Plan is

18

infeasible, shall constitute Riverside's approval of the Plan.
6.3.3

19

If an Operating Plan has not been countersigned by Riverside in

20

accordance with Section 6.3.2, and Riverside has sent the notice in accordance with section

21

6.3.2, the General Managers from Western and Riverside will meet and confer to forge a

22

compromise by January 1. Should the General Managers be unable to reach a resolution by

23

January 1, both Parties agree to mediation and shall share the expense of mediation equally.

24

Such mediation shall be completed by March 1, unless the Parties mutually agree to an

25

extension.

26

11

6.3.4

1

Riverside shall provide Production, Treatment and Conveyance Services

2

from October 1 through May 31 and shall make diligent good faith efforts to provide such

3

services every month of the year.

4

6.4

Operating Committee Meetings: The Authorized Representatives shall

5

annually conduct at least one coordination meeting during the term of this Agreement. It is

6

anticipated that said meeting will take place in the fall of each year prior to November 1 and

7

may include, for example and not by way of limitation, the following agenda items:
(a) Actual energy and Operations and Maintenance costs as well as

8
9

reconciliation of payments for the previous year;

10

(b) Calculation of the Commodity Charge for Riverside Water;

11

(c) Operational challenges of the past year;

12

(d) Projected costs for the upcoming year;

13

(e) Operational planning for the upcoming year;

14

(f) A 5-year projection of capital improvements that may be necessary to

15

fulfill deliveries to Western;
(f) Review components of and the cost calculation of the Capital Recovery

16
17

Component; and
(g) Other items necessary to ensure successful fulfilment of the terms of this

18
19

Agreement as determined in the discretion of each Party.

20

7. MEASUREMENT OF WATER PRODUCED OR CONVEYED:

21

7.1

Any metering devices used to measure the delivery of water under this

22

Agreement at a Point of Interconnection shall be owned by Riverside and shall be installed,

23

operated, calibrated, and maintained in accordance with Riverside’s standard requirements.

24

Any such metering devices shall be maintained directly by Riverside or by agents or

25

subcontractors directly under Riverside’s control.

26

12

1

7.2

Riverside shall inspect and test the metering devices at least once per calendar

2

year, unless more frequent testing and inspection is appropriate as a result of repairs to or

3

replacements of a metering device. Riverside shall provide reasonable advance notice to

4

Western of any such testing or inspection in order to permit a representative of Western to

5

witness such activities, and shall provide Western with copies of any periodic or special

6

inspection or testing reports relating to the metering devices upon request by Western.

7

Western, at its own expense, may request in writing that Riverside initiate additional testing

8

and inspection of the metering devices, and Riverside shall comply with any such request as

9

soon as practical after the request is made.

10

7.3

As part of this agreement, Riverside shall recalibrate or replace all existing

11

metering devices prior to December 1, 2017.

12

8. [RESERVED]

13

9. CONTINUITY OF SERVICE:

14

9.1

Riverside reserves the right to curtail Production, Treatment and Conveyance

15

Services hereunder; (i) upon reasonable advance notice to Western to make repairs,

16

replacements, modifications, or to perform maintenance work, all for the purpose of

17

maintaining continuity of Production, Treatment and Conveyance Services, or (ii) without

18

notice to Western because of an existing or impending Uncontrollable Force, as determined in

19

Riverside’s sole judgment which shall not be unreasonably exercised.

20

9.2

Notwithstanding the provisions of Section 9.1, Riverside may interrupt or curtail

21

Production, Treatment, and Conveyance Services to the extent that the continued provision of

22

such services could, in Riverside’s sole judgment which shall not be unreasonably exercised, (i)

23

adversely affect the quality, reliability or cost of service related to water deliveries by Riverside

24

to its retail customers, (ii) cause Riverside to violate the terms of any rule, regulation, or

25

binding obligation it may otherwise have with respect to the production, treatment or delivery

26

of water, (iii) Riverside experiences a significant loss of extraction capacity, export rights,
13

1

treatment capacity, and/or conveyance capacity in any portion of its water system, or (iv) in

2

accordance with Prudent Utility Practice.

3

10. RATES AND CHARGES:

4

10.1

Western Water: For Western Water Production, Treatment and Conveyance

5

Services rendered by Riverside to Western hereunder, Western shall pay the following rate(s)

6

per acre-foot of water, or portion thereof, applicable to the service provided.

7

10.1.1 Energy Component: The Energy Component of the rates for Western

8

Water Services shall be in accord with the pricing sheets referenced in Section 10.6 below.

9

For fiscal year 2017-18, a single average energy unit cost of $115 per acre-foot will be used

10

for the monthly energy costs. Prior to each November 1 of the Agreement term, the actual

11

costs per Section 10 shall be reconciled against the prior invoiced costs and the difference

12

shall be invoiced or credited in accordance with Section 10.4. Each subsequent year, the

13

prior year’s actual average unit costs for energy will be used in the monthly billing for the

14

following 12-months until a new reconciliation occurs.

15

10.1.2 O&M Component: The O&M Component of the rates for Western

16

Water shall be in accord with the pricing sheets referenced in Section 10.6 below. For fiscal

17

year 2017-18, a single average O&M unit cost of $142 per acre foot will be used for the

18

monthly O&M costs. Prior to each November 1 of the Agreement term, the actual costs per

19

Section 10 shall be reconciled against the prior invoiced costs and the difference shall be

20

invoiced or credited in accordance with Section 10.4. Each subsequent year, the prior year’s

21

actual average unit costs for O&M will be used in the monthly billing for the following 12-

22

months until a new reconciliation occurs.

23

10.1.3 Capital Recovery Component: The Capital Recovery Component of

24

the rates for Western Water shall be in accord with the pricing sheets referenced in Section

25

10.6 below. The Capital Recovery Component will be comprised of costs for the

26

conveyance of Western Water, including but not limited to Riverside’s Waterman Wells,
14

1

Waterman Supply Transmission Pipeline, Distribution System Transmission Lines, and

2

Booster Stations, as further described and identified on the schematic illustration included in

3

Exhibit C and incorporated herein by reference. For fiscal year 2017-18, an average blended

4

rate of $260 per acre-foot will be used. The Capital Recovery Component shall be annually

5

adjusted to reflect the percentage increase, if any, in the Consumer Price Index for all Urban

6

Consumers for the Los Angeles-Anaheim-Riverside area published by the United States

7

Department of Labor, Bureau of Labor Statistics (1982/84=100) (“CPI”). The Parties agree

8

to annually review the cost elements and, if warranted by mutual consent of the Parties, reset

9

the Capital Recovery Component to reflect then current costs. New or upgraded facilities that

10

are constructed after the date of this agreement, which are clearly shown to benefit the

11

Production, Treatment and Conveyance Services provided to Western, will be added to and

12

incorporated into the Capital Recovery Component. Riverside shall only include costs for

13

new or upgraded facilities which are used to convey water to Western.

14

10.2

Riverside Water: Western agrees to pay Riverside the Energy, O&M, and

15

Capital Recovery Component charges, as described in Section 10.1, and a Commodity Price.

16

Both Parties agree to use a “Shared Benefit Methodology” to calculate the Commodity Price

17

of the Riverside Water and the savings to Western in relation to the MWD Tier 1 cost. The

18

Shared Benefit Methodology is intended to establish an all-inclusive price that equally splits

19

the difference between Riverside’s rate to deliver Western Water, less Western’s weighted

20

average transmission and delivery costs at all current and future interconnections, and the

21

MWD Tier 1 cost for that applicable year. The difference between the calculated all-inclusive

22

price and Riverside’s rate to deliver Western Water will be deemed to be the commodity

23

price (“Commodity Price”). An example of said calculation and escalation is set forth below:

24

10.2.1 Example - If Riverside’s cost to deliver Western Water is $517 per

25

acre-foot, Western’s pumping cost is $60 per acre-foot and the MWD Tier 1 cost is $979 per

26

acre-foot, then the total cost to deliver Riverside Water to Western would be ($517 - $60 +
15

1

$979) / 2) = $718. MWD Tier 1 cost for the applicable year is _________________.
10.2.2 The price would be set for fiscal year 2017-18 and calculated annually

2
3

prior to November 1, through 2026 based on the cost structure described above.
10.2.3 Reconciliation: Prior to each November 1 of the Agreement term, the

4
5

actual Commodity Price will be determined based on actual costs per Section 10.2 and the

6

costs shall be reconciled against the prior invoiced costs and the difference shall be invoiced

7

or credited in accordance, with Section 10.4. Each subsequent year, the prior year’s actual

8

average unit costs for energy and O&M, along with the Capital Recovery Component and the

9

published MWD Tier 1 costs for the coming year will be used in the monthly billing for the

10
11

following 12-months; or, until a new reconciliation occurs.
10.3

Basis of Billing: All costs shall be accrued based on the reading of

12

Riverside’s meter(s); all water produced and conveyed through Riverside’s water system

13

shall be billed based on the meter reading at the Point of Interconnection.

14

10.4

Invoicing and Reconciliation of Costs: For each monthly billing cycle,

15

Riverside shall invoice Western in accordance with Section 11 of this Agreement for the

16

costs detailed in this Section 10. Prior to each November 1 of the Agreement term, the actual

17

costs per Section 10 shall be reconciled against the prior invoiced costs and the difference

18

shall be invoiced or credited. Each subsequent year, the prior year’s actual average unit costs

19

for energy and O&M will be used in the monthly billing for the following 12-months; or,

20

until a new reconciliation occurs.

21

10.5

Pricing Sheets: The pricing sheet for the Energy, Operations & Maintenance

22

(“O&M”) and Capital Recovery components to be charged by Riverside are set forth in

23

Exhibit “B” attached hereto and incorporated herein by reference. The pricing sheet for the

24

Western Water and the Riverside Water, including the Shared Benefit Methodology to be

25

charged by Riverside, are set forth in Exhibit “D” attached hereto and incorporated herein by

26

reference.
16

1
2

11. BILLING AND PAYMENT:
11.1

Riverside shall bill Western for charges due hereunder by the fifteenth (15th)

3

day of each month for services rendered during the prior month, including any required

4

adjustments to bills previously paid by Western. Western shall pay such bills not later than

5

the fifth (5th) day of the month following the month in which bill is issued, or on the first

6

business day thereafter if the fifth (5th) day falls on a Saturday, Sunday, or holiday. Payments

7

which are not made in full by said due dates shall thereafter accrue interest at the lesser of (i)

8

one percent (1%) per month of the unpaid balance, or (ii) the maximum rate otherwise

9

permitted by law applicable to this Agreement, prorated by days until payment is sent by

10
11

Western.
11.2

In the event any portion of any bill is disputed, Western shall pay the bill,

12

including the disputed amount, under protest when due. If the protested portion of the

13

payment is found to be incorrect, Riverside shall promptly refund the protested portion,

14

including interest at the lesser of (i) one percent (1%) per month, or (ii) the maximum rate

15

otherwise permitted by law applicable to this Agreement, prorated by days from the date of

16

payment by Western to the date the refund check is sent or the refund payment is otherwise

17

made by Riverside.

18

11.3

If Western does not dispute in writing any billing within one hundred eighty

19

(180) days after the bill was rendered by Riverside, Western shall be deemed to have waived

20

any further or continuing right to dispute such bill.

21
22

11.4

Unless otherwise agreed by the Authorized Representatives, bills shall be

rendered and remittances made by their submission to the following addresses:

23

Bills rendered by Riverside to Western:
24
25

Western Municipal Water District
14205 Meridian Parkway
Riverside, CA 92518

26

17

Payments made by Western to Riverside:
1

City of Riverside
Accounts Receivable
3900 Main Street
Riverside, CA 92522

2
3
4

11.5

5

If the Parties are each required to pay an amount to each other in the same

6

calendar month under this Agreement, then such amounts with respect to each Party may be

7

aggregated and the Parties may discharge their obligations to pay through netting of the

8

respective amounts due, in which case the Party, if any, owing the greater aggregate amount

9

may pay to the other Party the difference between the amounts owed.
11.6

10

The Parties shall conduct an audit at least once every five (5) years during the

11

term of this Agreement in order to determine the accuracy of the calculations required to be

12

performed for the costs and cost escalators under this Agreement. The Parties shall each pay

13

one-half of the cost of said audits.

14

12.

15

Representatives have the authority to bind the respective Party to all relevant commitments

16

under this Agreement. Initially, the Parties’ Authorized Representatives shall be the

17

individuals holding the positions set forth in the notice provisions of Section 29. Any Party

18

may at any time change the designation of its Authorized Representative by written notice to

19

the Authorized Representatives of the other Party. Each Party’s Authorized Representative is

20

authorized to act on its behalf in the implementation of this Agreement and with respect to

21

those matters contained herein which are the functions and responsibilities of the Authorized

22

Representatives. Each Authorized Representative may delegate actual performance of such

23

functions and responsibilities; provided, that any agreement of the Authorized

24

Representatives required to be in writing shall be signed by the Authorized Representatives.

25

13.

26

AUTHORIZED REPRESENTATIVES: The Parties warrant that their Authorized

LIABILITY AND INDEMNIFICATION:
13.1

Limitation of Liability: Except as to the gross negligence or Willful
18

1

Misconduct of a Party, each Party shall release and hold harmless the other Party from and

2

against any and all liability, loss, damage, and expense arising from, alleged to arise from, in

3

connection with, or incident to the services rendered under this Agreement.

4

13.2

Limitation on Damages: No Party shall be liable for any consequential,

5

incidental, punitive, special, or exemplary damages or lost opportunity costs, lost profit, or

6

other business interruption damages, by statute or in tort or contract, under any provision of

7

this Agreement.

8
9

13.3

Indemnification: Notwithstanding Section 13.1, each Party shall indemnify,

defend, and hold harmless the other Party, its directors, members, officers, employees, and

10

agents from and against any and all third-party claims, suits, or actions instituted on account

11

of personal injuries or death of any person (including but not limited to workers and the

12

public) or physical damage to property resulting from or arising out of the indemnitor’s

13

Willful Misconduct or grossly negligent act or omission while engaged in the performance of

14

obligations or exercise of rights under this Agreement.

15
16
17

13.4

Definition of Willful Misconduct: For purposes of this Agreement, Willful

Misconduct shall be defined as:
13.4.1 Action taken or not taken by a Party at the direction of its directors or

18

other governing body, officers, or employees having management or administrative

19

responsibility affecting its performance under this Agreement, which:

20

13.4.1.1 Is knowingly or intentionally taken or not taken with

21

conscious indifference to the consequences thereof or with intent that injury or damage would

22

result or would probably result therefrom;

23

13.4.1.2 Has been determined by final arbitration award or judgment

24

or judicial decree to be a material default under this Agreement, and which action occurs or

25

continues beyond the time specified in such arbitration award or judgment or judicial decree

26

for curing such default, or, if no time to cure is specified therein, occurs or continues
19

1

thereafter beyond a reasonable time to cure such default; or
13.4.1.3 Is knowingly or intentionally taken or not taken with the

2
3

knowledge that such action taken or not taken is a material default under this Agreement.
13.4.2 As used in this definition:

4

13.4.2.1 Willful Misconduct does not include any act or failure to act

5
6

which is merely involuntary, accidental, or negligent.
13.4.2.2 The phrase "employees having management or administrative

7
8

responsibility" means those employees of a Party who are responsible for one or more of the

9

executive functions of planning, organizing, coordinating, directing, controlling, and

10

supervising such Party's performance under this Agreement, with responsibility for results.

11

14.

12

of the Parties are intended to be several and not joint or collective, and nothing herein

13

contained shall ever be construed to create an association, joint venture, trust, or partnership,

14

or to impose a trust or partnership covenant, obligation, or liability on or with regard to any

15

Party. Each Party shall be individually responsible for its own covenants, obligations, and

16

liabilities as herein provided. No Party shall be under the control of or shall be deemed to

17

control the other Party. Neither Party shall be the agent of or have a right or power to bind

18

the other Party without such other Party's express written consent, except as provided in this

19

Agreement.

20

15.

21

disables a Party from performing its obligations under this Agreement (except for such

22

Party’s obligations to make payments hereunder), such Party shall not be considered to be in

23

default in the performance of any such obligations while such disability of performance

24

exists. A Party rendered unable to fulfill any of its obligations under this Agreement by

25

reason of an Uncontrollable Force shall exercise due diligence to remove such inability with

26

all reasonable dispatch. Nothing contained herein shall be construed so as to require a Party

RELATIONSHIP OF THE PARTIES: The covenants, obligations, and liabilities

UNCONTROLLABLE FORCES: If the existence of an Uncontrollable Force

20

1

to settle any strike or labor dispute in which it may be involved.

2

16.

3

or other supporting information pertaining to this Agreement. Any such audit shall be

4

undertaken by the requesting Party or its representative at reasonable times and in

5

conformance with generally accepted auditing standards. The audited Party shall fully

6

cooperate with any such audit, the cost of which shall be paid by the requesting Party. The

7

right to audit a billing shall extend for a period of three (3) years following the rendering of

8

the bill. Each Party shall retain all necessary records or documentation for the entire length

9

of such three (3) year period and shall, to the extent permitted by law, take all steps

AUDITS: Each Party shall have the right to audit any costs, payments, settlements,

10

reasonably available to assure the confidentiality of the audited Party’s accounting records

11

and supporting documents.

12

17.

13

there are no third party beneficiaries to this Agreement. This Agreement shall not confer any

14

right or remedy upon any person or entity other than the Parties and their respective successors

15

and assigns permitted under Section 19. This Agreement shall not release or discharge any

16

obligation or liability of any third party to any Party or give any third party any right of

17

subrogation or action over or against any Party.

18

18.

19

THIRD PARTY BENEFICIARIES: Unless otherwise specified in this Agreement,

DISPUTE RESOLUTION:
18.1

The Parties’ Authorized Representatives shall attempt to amicably and

20

promptly resolve any dispute arising between the Parties under this Agreement. Nothing in

21

this Agreement shall preclude either Party from taking any lawful action it deems appropriate

22

to enforce its rights under this Agreement.

23

18.2

Any action at law or in equity brought by either of the parties hereto for the

24

purpose of enforcing a right or rights provided for by this Agreement shall be tried in the

25

Superior Court of the County of Riverside, State of California, and the parties hereby waive

26

all provisions of law providing for a change of venue in such proceedings to any other
21

1

county. This agreement shall be governed, construed, and enforced in accordance with the

2

laws of the State of California, without regard to its conflict of laws rules.
18.3

3

In the event either party hereto shall bring suit to enforce any term of this

4

Agreement or to recover any damages for and on account of the breach of any term or

5

condition of this Agreement, it is mutually agreed that each party will bear their own attorneys’

6

fees and costs.

7

19.

8
9

ASSIGNMENT OF INTERESTS:
19.1

Neither Party shall assign this Agreement without the prior written consent of

the other Party, which consent shall not be unreasonably withheld or delayed. Western

10

expressly understands and agrees that it shall not be unreasonable for Riverside to withhold or

11

delay its consent to any proposed or purported assignment by Western to any person or entity

12

(“Assignee”) that has not demonstrated to Riverside’s reasonable satisfaction that Riverside’s

13

interests as contemplated herein will not be adversely effected thereby.

14

19.2

Any assignment by a Party of its interest in this Agreement which is made

15

without the prior written consent of the other Party shall not relieve the assigning Party from

16

primary liability for any of its duties and obligations under this Agreement, and in the event of

17

any such assignment, the assigning Party shall continue to remain primarily liable for payment

18

of any and all money due the other Party as provided under this Agreement, and for the

19

performance and observance of all covenants, duties, and obligations to be performed and

20

observed under this Agreement by the Party to the same extent as though no assignment had

21

been made.

22

19.3

Whenever an assignment of a Party’s interest in this Agreement is made with

23

the written consent of the other Party, the assigning Party’s assignee shall expressly assume in

24

writing the duties and obligations under this Agreement of the assigning Party and, within

25

thirty (30) days after any such assignment and assumption of duties and obligations, the

26

assigning Party shall furnish, or cause to be furnished, to the other Party a true and correct
22

1

copy of such assignment and assumption of duties and obligations. Upon the effective date of

2

such assignment, the assigning Party shall be relieved of its obligations and duties under this

3

Agreement.

4

19.4

Subject to the foregoing restrictions on assignment, this Agreement shall be

5

binding upon, inure to the benefit of and be enforceable by the Parties and their respective

6

successors and assigns.

7

20.

8

Party under this Agreement shall not constitute the dedication of the system, or any portion

9

thereof, of that Party to the public or to the other Party, nor affect the status of that Party as an

NO DEDICATION OF FACILITIES: Any undertaking by a Party to the other

10

independent system.

11

21.

12

understanding between the Parties as to the subject matter of this Agreement and supersedes

13

all prior commitments, representations, and discussions between the Parties.

14

22.

15

wording of this Agreement shall not be construed for or against either Party, but shall be

16

construed in a manner that most accurately reflects the intent of the Parties when this

17

Agreement was executed and is consistent with the nature of the rights and obligations of the

18

Parties with respect to the matter being construed.

19

23.

20

shall deny the Agreement's benefits to any person, nor shall either Party discriminate

21

unlawfully against any employee or applicant for employment, on the ground or because of

22

race, color, creed, national origin, ancestry, age, sex, sexual orientation, marital status, or

23

disability including the medical condition of Acquired Immune Deficiency Syndrome (AIDS)

24

or any condition related thereto. Each Party shall insure that the evaluation and treatment of

25

employees and applicants for employment are free of such discrimination.

26

24.

COMPLETE AGREEMENT: This Agreement contains the entire agreement and

CONSTRUCTION OF AGREEMENT: Ambiguities or uncertainties in the

NONDISCRIMINATION: During the performance of this Agreement, neither Party

EVENTS OF DEFAULT: In the event that a Party shall materially default in the
23

1

performance of its obligations under this Agreement, the Authorized Representative of the

2

non-defaulting Party may give written notice of the default to the Authorized Representative of

3

the defaulting Party. If within thirty (30) days after the non-defaulting Party’s Authorized

4

Representative shall have given such written notice to the defaulting Party’s Authorized

5

Representative, the defaulting Party shall have failed to cure the default in its performance of

6

this Agreement, or if such default requires more than thirty (30) days to cure and the defaulting

7

Party fails to commence such cure and diligently prosecute such cure to completion, in

8

addition to any other remedies provided by law, the non-defaulting Party may terminate this

9

Agreement by written notice of termination as provided for in Section 5.2.2. In addition to any

10

other cause of default arising hereunder, a Party shall be in default if:

11

24.1

It becomes insolvent; or

12

24.2

It makes a general assignment of substantially all of its assets for the benefit of

13

its creditors, files a petition for bankruptcy or reorganization or seeks other relief under any

14

applicable insolvency laws; or
24.3

15

It has filed against it a petition for bankruptcy, reorganization or other relief

16

under any applicable insolvency laws and such petition is not dismissed within sixty (60) days

17

after it is filed.

18

25.

19

only by a writing duly executed by the Parties.

20

26.

21

default under this Agreement, or with respect to any other matter arising in connection with

22

this Agreement, shall not be deemed a waiver with respect to any subsequent default or other

23

matter arising in connection therewith. Any delay, short of the statutory period of limitation

24

in asserting or enforcing any right, shall not be deemed a waiver of such right.

25

27.

26

inserted to facilitate reference and shall not govern, except where logically necessary, the

AMENDMENTS: This Agreement may be modified, supplemented or amended

WAIVERS: Any waiver at any time by any Party of its rights with respect to a

SECTION HEADINGS: All captions and headings appearing in this Agreement are

24

1

interpretations of the provisions hereof.

2

28.

3

construed under the laws of the State of California or the laws of the United States as

4

applicable, as if executed and to be performed wholly within the state of California.

5

29.

GOVERNING LAW: This Agreement shall be interpreted, governed by, and

NOTICES:
29.1

6

Any notice, demand or request provided for in this Agreement, or served,

7

given or made in connection with it, shall be in writing and shall be deemed properly served,

8

given or made if delivered in person or sent by United States mail, postage prepaid, to the

9

persons specified below, unless otherwise provided for in this Agreement:
To City of Riverside:
City of Riverside
Public Utilities Department
3750 University Ave., 3rd floor
Riverside, CA 92501
Attn: General Manager

10
11
12

To Western:
Western Municipal Water District
14205 Meridian Parkway
Riverside, CA 92518
Attn: General Manager

13

29.2

14

Either Party may at any time, by written notice to the other Party, change the

15

designation or address of the person so specified as the one to receive notices pursuant to this

16

Agreement.

17

30.

18

appropriately authorized to enter into this Cooperative Agreement for Water Production and

19

Conveyance on behalf of the Party for whom they sign.

20

(signatures on following page)

SIGNATURE CLAUSE: The signatories hereto represent that they have been

21
22
23
24
25
26

25
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Appendix I Meeks and
Daley/EVMWD Lease
Agreement

I

AGREEMENT BETWEEN THE ELSINORE VALLEY MUNICIPAL WATER
DISTRICT AND THE WESTERN MUNICIPAL WATER DISTRICT REGARDING THE
LEASE OF GROUNDWATER RIGHTS EXPORTABLE FROM
THE SAN BERNARDINO BASIN AREA
THIS LEASE OF GROUNDWATER RIGHTS (“Lease”) is entered into as of the latest
date of signatory execution shown in Section 8.8, by and between ELSINORE VALLEY
MUNICIPAL WATER DISTRICT (“EVMWD” or “Lessor”), a municipal water district and
WESTERN MUNICIPAL WATER DISTRICT (“WESTERN” or “Lessee”), a municipal water
district, each a “Party” and collectively referred to herein as “Party” or “Parties.” This Lease shall
take effect on January 1, 2021 (the “Effective Date”).
RECITALS
A.
Meeks & Daley Water Company (“MDWC”), a mutual water company and
California corporation, or its predecessors in interest, is a party to the judgment known as Western
Municipal Water District of Riverside County v. East San Bernardino County Water District. et
al., Riverside County Superior Court Case No. 78426 (1969), as amended on February 28, 1992
(the "Judgment").
B.
Pursuant to the Judgment, MDWC has 7,833 Acre Feet (AF) of water rights (the
“Water Rights”) to extract groundwater from the Bunker Hill Basin of the San Bernardino Basin
Area (the "SBBA") as the SBBA is defined therein.
C.
In 1989, EVMWD purchased the Temescal Water Company, which owned an
interest and entitlement to water from MDWC. As a result of that purchase, EVMWD now owns
a controlling interest in MDWC’s right to produce and export 4,680.6 AF of groundwater (the
“Lease Water”) each year from the Bunker Hill Basin of the SBBA. Pursuant to the Judgment, the
Lease Water shall increase or decrease in quantity as necessary to satisfy the “New Conservation”
provision as that term is defined in the Judgment.
D.
On August 23, 2001, Lessee and Lessor entered into the agreement entitled
Agreement Between the Western Municipal Water District of Riverside County and the Elsinore
Valley Municipal Water District for the Reciprocal Use of Certain Assets Related to the
Production and/or Conveyance of Water (hereinafter “Reciprocal Use Agreement”), whereby
Lessee may utilize Lessor’s Lease Water in exchange for Lessor’s utilization of Lessee’s owned
capacity in the Mills Gravity Pipeline. From 2001 to 2020, WESTERN received water from the
Bunker Hill Basin of the SBBA pursuant to the Reciprocal Use Agreement and EVMWD’s rights
to MDWC water under the Judgment.
E.
Lessee desires to lease the Lease Water from Lessor and Lessor desires to lease the
Lease Water to Lessee pursuant to the terms of this Lease.
F.
In 2017, Lessee entered into the Water Production, Conveyance and Surplus Sales
Agreement (the “Wheeling Agreement”) with the City of Riverside (“Riverside”) whereby
Riverside extracts and conveys to WESTERN both MDWC water and Riverside surplus water that
it obtains from the SBBA. Pursuant to the Wheeling Agreement, Riverside will deliver Lease
Water to WESTERN until 2037, unless extended.
1

OPERATIVE PROVISIONS
NOW, THEREFORE, in consideration of the facts set forth above and the covenants,
conditions and promises set forth below, the Parties hereto agree as follows:
Section 1.

Terms.

1.1
Incorporation of Recitals. The Parties hereby affirm the truth of the facts set forth
in the Recitals and incorporate the Recitals as if set forth in full herein.
1.2
Lease of Lease Water. Lessor agrees to lease the Lease Water to Lessee and Lessee
agrees to lease the Lease Water from Lessor pursuant to the terms herein.
Section 2.

Lease Term.

2.1
Term of Lease. Subject to the early termination provisions in Section 8 below, this
Lease shall have a term of twenty (20) years (the “Term”) commencing on the Effective Date and
terminating automatically on December 31, 2041, unless extended pursuant to Section 2.2.
2.2
Extensions. The Term in Section 2.1 may be extended in five (5) year increments
up to four (4) times for an additional twenty (20) years if agreed to in writing by the Parties. Should
WESTERN desire to extend the Term, it shall notify EVMWD in writing at least one hundred and
eighty (180) days prior to the then applicable expiration date. Upon WESTERN providing written
notification to EVMWD requesting a lease extension, EVMWD shall respond to WESTERN
within ninety (90) days confirming approval or denial of the request for lease extension.
2.3
No Continuing Obligation to Provide Water Upon Expiration of Term. Lessor shall
have no continuing obligation to Lessee: (i) to extend or renew the Term of this Lease, (ii) to lease
the Lease Water following the expiration or early termination of this Lease, or (iii) pertaining to
the Water Rights whatsoever following the expiration or early termination of this Lease.
Section 3.

Rate, Guarantee and Payment.

3.1
Base Rate. In year one of this Lease, Lessee shall pay Lessor one hundred ninetyeight dollars and ninety one cents ($198.91) per acre foot (the “Base Rate”) multiplied by 4,680.6
AF (the “Lease Water”).
3.2
Guarantee. Unless one of the Payment Exceptions in section 3.5 applies, Lessee
shall purchase the entire amount of “Lease Water” from Lessor every year.
3.3
Escalator. Beginning one (1) year after the Effective Date and continuing every
year during the Term of this Lease, the Base Rate shall increase according to the non-seasonally
adjusted, average Consumer Price Index (CPI-U) for all items and for all urban consumers in Los
Angeles-Long Beach-Anaheim, CA, plus one (1) percent (the “Escalator”). However, the Escalator
shall not be less than two and one quarter (2.25) percent or greater than four and one quarter (4.25)
percent.

-2-

3.4
Yearly Escalation of Lease Rate. In the first year of the lease, EVMWD shall
increase the Base Rate by the Escalator to determine the lease rate (“Lease Rate”). Every year
thereafter, EVMWD shall increase the then current Lease Rate by the Escalator to determine the
then current Lease Rate for the following year. Lessor shall calculate the Escalator annually, after
the Effective Date, utilizing the August CPI-U. On or before October 1st, during the Term of the
Lease, Lessor shall provide written notice to Lessee of the Escalator for the next calendar year
based on Section 3.3 and the new Lease Rate
3.5
Payment Exceptions. Payment for Lease Water shall be reduced by the amount of
water not delivered or available for delivery as a result of the following limited circumstances (the
“Payment Exceptions”) only:
3.5.1 Riverside, through no fault of Lessee, is unable or unwilling to deliver all
of the Lease Water;
3.5.2 The Safe Yield of the SBBA, as that term is defined in the Judgment, is
recalculated or otherwise revised by the Watermaster or a Court of competent jurisdiction,
reducing the amount of Lease Water that may be extracted;
3.5.3 The parties to the Judgment agree to reduce extractions and/or exports from
the SBBA, or WESTERN and EVMWD agree in writing to reduce extractions from the
SBBA;
3.5.4 A court of competent jurisdiction or a regulatory agency with legal authority
over the matter directs that the export of Lease Water by Lessee from the SBBA be reduced
or curtailed; or
3.5.5

SBBA water quality prevents delivery of some or all of the Lease Water.

The payment for Lease Water shall not be reduced where all of the Lease Water is legally available
for export under the Judgment.
3.5.6

Force Majeure

(a). The nonperformance of any of its obligations under the Lease was due to an
unforeseen Force Majeure Event as defined in paragraph (b) of this subsection that prevents
WESTERN from receiving Lease Water, on condition that the party complies with the
conditions in paragraph (c) below.
(b). A Force Majeure Event shall mean an unforeseen act of God; war; riot; act of
terrorism, domestic or foreign; embargo; governmental rule, regulation or decree; flood,
fire, hurricane, tornado, or other casualty; earthquake; strike, lockout, or other labor
disturbance; the unavailability of labor or materials to the extent beyond Lessee’s control;
pandemics, epidemics, local disease outbreaks, public health emergencies, and
quarantines; or any other events or circumstances not within Lessee’s reasonable control,
whether similar or dissimilar to any of the foregoing.
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(c). Upon occurrence of a Force Majeure Event, Lessee shall promptly notify
Lessor that a Force Majeure Event has occurred, its anticipated effect on performance,
including its expected duration and shall furnish Lessor with periodic reports regarding the
progress of the Force Majeure Event. Lessee shall use reasonable diligence to minimize
damages and resume performance. Disagreements over the applicability of this section
shall be resolved per the Dispute Resolution provision in Section 9.4.
3.6
Payment of Lease Consideration. Lessee shall pay Lessor the Base Rate or the
escalated Lease Rate in twelve equal monthly payments on or before the 15th day of the month
(the “Due Date”) starting in January 2021. It is Lessee’s sole obligation to inform Lessor of any
applicable Payment Exception pursuant to Section 3.5 above, should one exist, within 60 days of
Lessee learning or receiving actual notice that the Payment Exception applies, or such Exception
shall be deemed waived. Within 30 days of Lessor receiving notice of a valid Payment Exception,
Lessor shall recalculate the amount of lease water to account for the Payment Exception and
modify Lessee’s monthly payment beginning on the date the Payment Exception was identified to
account for the change.
3.7
Late Payment. Payments not submitted in full by said Due Date shall accrue interest
at 1% per month multiplied by the unpaid balance applicable to this Agreement, prorated by the
number of days between the Due Date and the date EVMWD receives the payment.
3.8
San Bernardino Water Conservation District Assessments. Lessor shall pay the
groundwater extraction fee (also referred to as the Groundwater Charge Assessment or “pump
tax”) of $13.19 per AF of groundwater actually extracted to the San Bernardino Water
Conservation District. Lessor acknowledges that the amount of this fee and the entity to which the
fee is paid may change from time to time. Lessor and Lessee agree that should the Groundwater
Charge Assessment exceed $20.00 per AF, Lessor and Lessee shall split equally the portion of the
charge that exceeds $20.00 per AF.
Section 4.

Production and Delivery of Lease Water.

4.1
Production and Delivery of Lease Water. Lessee shall be solely responsible for the
production, treatment and delivery of the Lease Water.
4.2
Lessor Obligations. Lessor shall have no responsibilities or obligations whatsoever
in regard to the extraction, production, treatment, or delivery of the Lease Water.
Section 5.

No Warranties or Representations by Lessor.

5.1
Lease Water Leased As Is. Lessee acknowledges that Sections 3.5.5 and 7.6.2 shall
be Lessee’s only recourse should the quality, potability or fitness of the Lease Water be
unacceptable. The Lease Water is being leased to Lessee on an “as is” basis, and Lessee leases
such Lease Water from Lessor without reliance upon any representation, promise or inducement
by Lessor, or any of its employees, agents or representative, or any other person, concerning the
quality, potability, or fitness of the Lease Water, for Lessee’s intended use.
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5.2
No Representation or Warranty Concerning Lease Water. Lessee acknowledges
that neither Lessor, nor any of its employees, agents or representatives, has made any written or
oral representation, promise, warranty or statement, whether express or implied, concerning the
Lease Water, its availability, its quality or potability, its fitness for Lessee’s intended use or any
other purpose or use, its value, or any other promise, representation or inducement not expressly
set forth in this Lease.
Section 6.

Indemnities.

6.1
Lessor and Lessee shall not be liable or accountable at any time or in any manner
for any loss, damage, or injury whatsoever to the person or the property of any person or entity
whatsoever, including but not limited to any employee, agent or contractor of Lessee, from any
cause whatsoever arising out of or in connection with this Lease or the Lease Water, the quality of
the Lease Water, the lack of availability of Lease Water, the inability to extract, produce or deliver
the Lease Water, or directly or indirectly from any condition of the Lease Water.
6.2
Indemnity by Lessor. Lessor hereby indemnifies and agrees to defend and hold
harmless Lessee and its affiliates, officers, employees and directors, from and against any and all
demands, claims, actions, proceedings, damages, liabilities, losses, fees, costs or expenses
(including without limitation reasonable attorneys’ fees and the costs of any investigation) directly
or indirectly arising from any lawsuit challenging Lessor’s ownership right to the Lease Water
including the right to obtain, pump, and control the Lease Water.
6.3
Indemnity by Lessee. Lessee hereby indemnifies and agrees to defend and hold
harmless Lessor and its affiliates, officers, employees and directors, from and against any and all
demands, claims, actions, proceedings, damages, liabilities, losses, fees, costs or expenses
(including without limitation reasonable attorneys’ fees and the costs of any investigation) directly
or indirectly arising from the production of the Lease Water and the delivery of such water to
Lessee’s customers pursuant to this Agreement.
6.4
Ownership of Water Rights and Reporting. As part of the material consideration
for this Lease, Lessor warrants that it has right, title, and ownership to and in the Water Rights and
Lessee hereby covenants and promises never to assail or contest same. Lessor shall report
WESTERN’s lease of the Lease Water to the Watermaster as attributable to EVMWD’s Meeks
and Daley Water Rights as identified in the Judgment.
6.5
Compliance with Laws. Lessee shall keep itself fully informed of all existing and
future state and federal laws and all county and city ordinances and regulations which in any
manner affect the activities or rights of Lessee under this Lease, the storage and delivery of the
Lease Water, and of all such orders and decrees of bodies or tribunals having jurisdiction or
authority over same. Lessee shall at all times observe and comply with all applicable existing and
future laws, ordinances, regulations, orders and decrees, and shall defend, protect and indemnify
Lessor and its affiliates, officers, employees and directors from and against any claim or liability
arising from or based on the violation of any such law, ordinance, regulation, order or decree,
whether by Lessee or any person or entity holding title under Lessee.
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6.6
Assignment and Sublease. Lessee shall not, without the prior written consent of
Lessor (which shall not be unreasonably withheld) either voluntarily or by operation of law, assign,
mortgage, hypothecate, sublease or otherwise transfer this Lease, or any portion of or interest in
this Lease.
Section 7

Default and Termination.

7.1
Notice of Non-Compliance. Each Party shall have a reasonable opportunity to
assert matters which it believes have not been undertaken in accordance with this Lease, to explain
the basis for such assertion, and to receive from the other Party a justification of its position on
such matters. If either Party concludes that the other Party has not complied in good faith with the
terms of the Lease then such Party may issue a written "Notice of Non-Compliance" (“Notice of
Non-Compliance”) mailed to the non-complying Party, specifying the grounds therefore and all
facts demonstrating such non-compliance. The Party receiving a Notice shall have thirty (30) days
to cure or remedy the non-compliance identified in the Notice, or if such cure or remedy is not
reasonably capable of being carried out to completion within such thirty (30) day period, to
commence to cure or remedy the noncompliance and to diligently and in good faith prosecute such
cure or remedy to completion. If the Party receiving the Notice does not believe it is out of
compliance, it may contest the Notice of Non-Compliance by responding in writing within thirty
(30) days after receipt. If a response to the Notice of Non-Compliance has not been received in the
offices of the Party alleging the non-compliance within the prescribed time period, the Notice shall
be conclusively presumed to be valid. If a Notice of Non-Compliance is contested, the Parties
shall, for a period of not less than fifteen (15) days after receipt of the response, seek to arrive at a
mutually acceptable resolution of the matter(s) occasioning such Notice. In the event a cure or
remedy is not timely effected or, if the Notice of Non-Compliance is contested and the parties are
not able to arrive at a mutually acceptable resolution of the matter(s) by the end of the fifteen (15)
day period, the Party alleging the non-compliance may thereupon pursue the remedies provided in
Section 7.2. After complying with this Section 7.1, either Party may seek termination of this Lease
as set forth herein, and in the event this Lease is appropriately terminated, neither Party shall have
any further obligation hereunder.
7.2
Remedies on Default. Should either Party breach this Lease, after complying with
the provisions in Section 7.1, the other Party may terminate this Lease in addition to any other
remedy provided for by law or in equity.
7.3
Waiver of Breach. The waiver of any breach of any term, covenant, or condition of
this Lease shall not be deemed a continuing waiver of such term, covenant or condition, or a waiver
of any subsequent breach of the same or any other term, covenant or condition contained in this
Lease, unless such waiver is in writing signed by the waiving Party.
7.4
Cumulative Remedies. The remedies in Sections 7.1 and 7.2 above shall not be
exclusive, but shall be cumulative and in addition to any and all other remedies now or hereafter
allowed by law and the exercise of one or more of said rights, powers, elections or remedies shall
not impair a Parties right to exercise any other right, power, election or remedy.
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7.5
Right to Terminate Without Cause. Notwithstanding any other provision of this
Lease, either Party shall have the right, in its sole and absolute discretion, for any reason, with or
without cause, to terminate this Lease prior to its expiration, by giving eighteen (18) months
written notice of termination to the other Party.
7.6
Lessee’s Right to Terminate For Specified Occurrences. Notwithstanding any other
provision of this Lease, Lessee shall have the right to terminate this Lease prior to its expiration,
by giving twelve (12) months written notice of termination to Lessor, for any of the following
reasons:
7.6.1 The Wheeling Agreement between WESTERN and Riverside is terminated
for any reason or WESTERN is not otherwise able to take delivery of the Lease Water
through no fault of its own; or
7.6.2 The water quality of the SBBA does not meet Lessee’s quality objectives
and such water quality deficiencies cannot be cured with reasonably available treatment
technologies at a reasonable cost to the Lessee.
Section 8.

Miscellaneous.

8.1
Notices. Any notice, payment or instrument required or permitted to be given or
delivered by this Lease may be given or delivered by personal delivery, by email, or by depositing
same in any reputable overnight mail carrier, postage prepaid, and addressed as follows:
To Lessor:

Elsinore Valley Municipal Water District
Attn: General Manager
P.O. Box 3000
31315 Chaney Street
Lake Elsinore, CA 92531
Email: generalmanager@evmwd.net

If to Lessee:

Western Municipal Water District
Attn: General Manager
14205 Meridian Parkway
Riverside, CA 92518
Email: generalmanager@wmwd.com

Notice may also be provided to such other person or address as either Party may direct in writing.
Except where service is by personal delivery or by registered or certified mail, return receipt
requested, service of any instrument or writing shall be deemed completed twenty-four (24) hours
after deposit with a reputable overnight mail carrier. The Parties may agree in writing to other
acceptable methods of providing notice per this Section, to include delivery of notice by email.
8.2
Warranty of Authority. Each representative of Lessor and Lessee affixing his or her
signature to this Lease warrants and represents by such signature that he or she has the full legal
authority to bind his or her respective party to all of the terms, conditions and provisions therein,
that his or her respective party has the full legal right, power, capacity and authority to enter into
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this Lease and perform all of its provisions and obligations, and that no other approvals or consents
are necessary in connection therewith.
8.3
Headings. The titles and headings of Sections of this Lease, as herein set forth, have
been inserted for the sake of convenience only, and are not to be taken, deemed or construed to be
any part of the terms, covenants or conditions of this Lease, or to control, limit or modify any of
the terms, covenants or conditions hereof.
8.4
Disputes. The Parties desire to informally resolve all disputes related to this Lease
whenever possible, at the lowest possible level, and triggering of the dispute resolution procedures
described herein shall only occur where the Parties after complying with the Notice of NonCompliance provisions in Section 7.1, are unable to resolve matters without invoking formal
dispute resolution procedures. Should compliance with Section 7.1 prove unsuccessful, the Parties
agree to neutral facilitation/mediation of the dispute as a next step prior to filing a lawsuit or
otherwise seeking judicial intervention. Where facilitation/mediation is unable to successfully
resolve the dispute, then either Party, upon providing 30 days-notice to the other Party, may initiate
judicial proceedings in the Superior Court for the County of Riverside.
In the event that any action is commenced by a Party to this Lease against the other to
enforce its rights or obligations arising from this Lease or seeking to interpret this Lease, venue
for such action shall be in Riverside County, California, and the prevailing party in such action
(whether or not it is prosecuted to judgment), in addition to any other relief and recovery ordered
by the court, shall be entitled to recover any applicable statutory costs, plus reasonable attorneys’
fees and expert witness fees.
8.5
Integration, Construction and Amendment. This Lease represents the entire
understanding of Lessor and Lessee as to those matters contained therein, and no prior oral or
written understanding shall be of any force or effect with respect to those matters covered thereby.
This Lease shall be governed by the laws of the State of California and construed as if drafted by
both Lessor and Lessee. This Lease may not be modified, altered or amended except in writing
signed by both Lessor and Lessee.
8.6
Successors. Subject to Section 7.5, all terms, conditions and provisions of this
Lease shall inure to the benefit of and be binding on, Lessor, Lessee, and their respective
successors and assigns.
8.7
Partial Invalidity. If any term, covenant, condition or provision of this Lease is held
by a court of competent jurisdiction to be invalid, void, or unenforceable, the remainder of the
provisions hereof shall remain in full force and effect and shall in no way be affected, impaired,
or invalidated thereby.
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8.8
Counterparts. This Lease may be signed in counterparts, each of which shall
constitute an original and which collectively shall constitute one and the same instrument.

IN WITNESS WHEREOF, the parties have executed this Lease to take effect on the Effective
Date defined above.

Date

Date
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SB X7-1 | Baseline Period Ranges
-

-

-

STATUS: Published

-

NOTES: -

-

-

Baseline

Parameter

Value

2008 total water deliveries

31,300 Acre Feet (AF)

2008 total volume of delivered recycled water
10- to 15-year
baseline period

2008 recycled water as a percent of total deliveries
Number of years in baseline period1, 2

749 Acre Feet (AF)
2.39% Percent
10 Years

Year beginning baseline period range

1995

Year ending baseline period range3

2004

Number of years in baseline period
5-year
baseline period

Units

Year beginning baseline period range
Year ending baseline period range

1

4

5 Years
2003
2007

If the 2008 recycled water percent is less than 10 percent, then the first baseline period is a continuous 10-year period. If the amount of recycled water delivered in 2008
is 10 percent or greater, the first baseline period is a continuous 10- to 15-year period.
2
The Water Code requires that the baseline period is between 10 and 15 years. However, DWR recognizes that some water suppliers may not have the minimum 10 years
of baseline data.
3
The ending year must be between December 31, 2004 and December 31, 2010.
4
The ending year must be between December 31, 2007 and December 31, 2010.

-

-

SB X7-2 | Method for Population Estimates
-

STATUS: Published
NOTES: -

-

-

Method for Population Estimates

No

1. Department of Finance (DOF)
DOF Table E-8 (1990 - 2000) and (2000-2010) and
DOF Table E-5 (2010 - 2020) when available

No

2. Persons-per-Connection Method

No

3. DWR Population Tool

Yes

4. Other
DWR recommends pre-review

Western used a GIS-based geographical analysis to estimate retail population using 2010 Census data at the block level. A TM
describing this methodology was sent to DWR for approval. DWR approved the methodology in February 2016.

-

-

SB X7-3 | Service Area Population
-

STATUS: Published

-

NOTES: -

Year

Population

10 to 15 Year Baseline Population
Year 1

1995

40,327

Year 2

1996

41,400

Year 3

1997

42,474

Year 4

1998

43,547

Year 5

1999

44,621

Year 6

2000

45,694

Year 7

2001

48,874

Year 8

2002

52,054

Year 9

2003

55,234

Year 10

2004

58,414

Year 1

2003

55,234

Year 2

2004

58,414

Year 3

2005

61,595

Year 4

2006

73,158

Year 5

2007

77,101

Year 11
Year 12
Year 13
Year 14
Year 15
5 Year Baseline Population

2020 Compliance Year Population
2020
-

94,898
-

SB X7-4 | Annual Gross Water Use
-

-

-

STATUS: Published
-

-

NOTES: -

-

Baseline Year
From SB X7-3

Volume Into
Distribution System
From SB X7-4A

Deductions
Exported Water

Change in Distribution
System Storage (+/-)

Indirect Recycled Water
From SB X7-4B

Water Delivered for
Agricultural Use

Process Water
From SB X7-4D

Annual Gross Water Use

10 to 15 Year Baseline - Gross Water Use
Year 1

1,995

19,378

0

-

19,378

Year 2

1,996

21,283

0

-

21,283

Year 3

1,997

21,619

0

-

21,619

Year 4

1,998

18,034

0

-

18,034

Year 5

1,999

23,635

0

-

23,635

Year 6

2,000

24,307

0

-

24,307

Year 7

2,001

22,403

0

-

22,403

Year 8

2,002

24,755

0

-

24,755

Year 9

2,003

25,091

0

-

25,091

Year 10

2,004

26,323

0

-

26,323

Year 11

0

0

0

-

0

Year 12

0

0

0

-

0

Year 13

0

0

0

-

0

Year 14

0

0

0

-

0

Year 15

0

0

0

-

0

10 - 15 year baseline average gross water use:

22,683

5 Year Baseline - Gross Water Use
Year 1

2,003

25,091

0

-

25,091

Year 2

2,004

26,323

0

-

26,323

Year 3

2,005

23,411

0

-

23,411

Year 4

2,006

26,883

0

-

26,883

Year 5

2,007

32,484

0

-

32,484

5 year baseline average gross water use:

26,838

2020 Compliance Year - Gross Water Use
2020
-

21,831
-

0

-

21,831

SB X7-4A | Volume Entering the Distribution System(s)
-

-

-

STATUS: Published
-

-

NOTES: Local and Imported Water Sources

Select One
Name of Source:
Baseline Year
From SB X7-3

Total Supply

Volume Entering
Distribution System

Meter Error
Adjustment (+/-)

Corrected Volume Entering
Distribution System

10 to 15 Year Baseline - Water into Distribution System
Year 1

1,995

19,378

19,378

Year 2

1,996

21,283

21,283

Year 3

1,997

21,619

21,619

Year 4

1,998

18,034

18,034

Year 5

1,999

23,635

23,635

Year 6

2,000

24,307

24,307

Year 7

2,001

22,403

22,403

Year 8

2,002

24,755

24,755

Year 9

2,003

25,091

25,091

Year 10

2,004

26,323

26,323

Year 11

0

0

Year 12

0

0

Year 13

0

0

Year 14

0

0

Year 15

0

0

5 Year Baseline - Water into Distribution System
Year 1

2,003

25,091

25,091

Year 2

2,004

26,323

26,323

Year 3

2,005

23,411

23,411

Year 4

2,006

26,883

26,883

Year 5

2,007

32,484

32,484

2020 Compliance Year - Water into Distribution System
2020

21,831

21,831

SB X7-5 | Gallons Per Capita Per Day (GPCD)
-

-

-

STATUS: Published
-

-

NOTES: -

-

Baseline Year
From SB X7-3

Service Area
Population
From SB X7-3

Annual Gross Water
Use
From SB X7-4

Daily Per Capita
Water Use (GPCD)

19,378
21,283
21,619
18,034
23,635
24,307
22,403
24,755
25,091
26,323
0
0
0
0
0

429
459
454
370
473
475
409
425
406
402
0
0
0
0
0

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
Year 11
Year 12
Year 13
Year 14
Year 15

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
0
0
0
0
0

40,327
41,400
42,474
43,547
44,621
45,694
48,874
52,054
55,234
58,414
0
0
0
0
0

10-15 Year Average Baseline GPCD:

430

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

2003
2004
2005
2006
2007

55,234
58,414
61,595
73,158
77,101

25,091
26,323
23,411
26,883
32,484

5 Year Average Baseline GPCD:

406
402
339
328
376
370

2020 Compliance Year GPCD
2020

94,898

-

-

-

-

21,831

205

SB X7-6 | Gallons per Capita per Day
-

STATUS: Published

-

NOTES: -

-

Summary from Table SB X7-7 Table 5

10-15 Year Baseline GPCD

430

5 Year Baseline GPCD

370

2020 Compliance Year GPCD

205

-

-

SB X7-7 | 2020 Target Method
-

-

-

STATUS: Published
NOTES: -

Select Only One

-

No

Method 1.
Complete SB X7-7A below.

No

Method 2.
Complete SB X7-7B,SB X7-7C, and SB X7-7D below.

No

Method 3.
Complete SB X7-E below.

Yes

Method 4.
Complete Method 4 Calculator below.
-

SB X7-8 | 2015 Interim Target GPCD
-

-

-

STATUS: Published

-

NOTES: -

-

-

Confirmed 2020 Target
From SB X7-7-F

10-15 year Baseline GPCD
From SB X7-5

2015 Interim Target GPCD

352

430

391

-

SB X7-9 | 2020 Compliance
-

-

-

STATUS: Published
NOTES: -

-

Optional Adjustments (in GPCD)
Actual 2020
GPCD

2020 Interim
Weather
Target GPCD Extraordinary
Events
Normalization

205
-

352
-

Economic
Adjustment

2020 GPCD
(Adjusted
if
Total
Adjusted 2020
applicable)
Adjustments
GPCD

0

205

205

Did Supplier
Achieve
Targeted
Reduction
for 2020?
YES

O
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Section 1: Western Today
WESTERN INNOVATIONS DRIVE EFFICIENCY
Known for a decade of groundbreaking innovation, Western Municipal Water District (Western) has
been a leading light for advancement in the water efficiency marketplace. Western has achieved
industry leadership through creative thinking and demonstration of bold action. By challenging
customers as well as peer agencies to drive for change, a number of program initiatives that once
seemed radical are now the yardstick for others.
Innovation is the fulfillment of an unmet need. It challenges the convention by offering a new, creative
way to accomplish the goal.

Today Western uses innovation as the primary tool to drive water efficiency.

Western’s water budget-based rate structure is the program that provides the foundation for all other
programs. Implemented in 2011, this rate structure creates an equitable water budget for each customer
based on persons per household and amount of irrigated area. Budgets provide enough water for
efficient use with increased costs to the customer for going over budget.
Drought Drives New Innovations
Western’s customers were severely impacted by the recent drought. In order to protect customers from
future droughts, Western will strive to create “drought-proof” or resilient customers and empower them
with the knowledge and tools that will help them weather future droughts.
What are Empowered Customers?
 Customers with the knowledge and skills required to drought-proof their landscapes.
 Customers who have access to relevant information through a variety of platforms.
 Customers who are District partners and advocates for water-use efficiency efforts in their
communities.
What are Drought-proof Customers?
 Customers that understand the unique conditions of their local and regional landscapes.
 Customers who have resilient landscapes that are minimally affected by drought conditions.
 Customers who are the most efficient users of water.
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Western has achieved industry leadership through creative thinking and demonstration of bold actions.
Moving forward, we will develop new innovations to accomplish our goals to empower and droughtproof our customers.

DISTRICT GOALS
With an understanding that the principal targets are single-family customers (in Tiers 3, 4, 5) as well
as all outdoor irrigation sites, Western will do the following:


Continue to increase the number of customers who are within their water budgets



Drive customer landscape budget efficiency from 0.7 ET to 0.5 ET



Comply with new California State Framework mandates

Additionally, Western has established three overarching goals for its customers:
1. Western customers will transition from consumers of water service, programs and incentives to
empowered water-efficiency partners and advocates.
2. Customers will become resilient or “drought-proof” in order to protect the District and residents
from the impact of future drought cycles.
3. All homes and businesses with large landscapes will use water efficiently.
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JUST THE FACTS
Annual Water Use
In any given year, single-family water use makes up approximately 60% of total usage, providing
opportunities for significant water savings.

Figure 1: Annual Water Use in Acre-feet

Residential Per Capita Water Use
Western’s residential per capita per day (R-GPCD) water use has decreased from 249 gallons per
person per day (gpcd) in 2007 to 131 gpcd in 2017, a decrease of approximately 47%.

Figure 2: Single-family R-GPCD 2007-2017
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Post drought, there has been a slight bounce back in R-GPCD as can be expected. People are no
longer inundated with daily drought messaging and therefore have not been as diligent, causing usage
to creep back up. The immediate urgency for water use reduction is gone. Moving forward, it is essential
for Western to promote a new compelling reason for customers to use water efficiently as part of their
daily lives, not just during times of drought.

Figure 3: Events Affecting Water Use 2007-2018

The Impact Events chart, above, illustrates the effects of environmental, economic, and Western
activities from 2007-2017, as it relates to Western’s retail R-GPCD usage.
 From 2007 to 2011, R-GPCD fell from 249 GPCD to 181 R-GPCD, presumably due to the
lingering effects of the national recession.
 In 2012, demand rose slightly to 187 R-GPCD, an observable occurrence that often takes
place after times of shortage.
 Water usage in 2013 dropped down to 178 R-GPCD after Western’s new rate structure,
implemented in late 2011, took hold.
 As drought conditions worsened and State-mandated cutbacks were imposed, Western was
able to modify its rate structure to significantly increase the price signal to further reduce
demand by 23%, dropping R-GPCD to 131 in 2017.
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As expected, the budget-based rates have managed to keep demand from rising further, despite
population growth and higher-than-average evapotranspiration. The efficiency-based price
signal has reduced usage from 176 gpcd in 2014 down to 131 gpcd in 2017.
Western’s innovative rate structure provides an effective and flexible framework that encourages
efficiency every day, but that can be modified to drive down demand during droughts or emergencies.

Tier 3 – 5 Customers
The major opportunity for additional R-GPCD water savings lies with Tier 3-5 customers. These
households are operating above their budgeted allotment of water and Western’s efficiency-based rate
sends the pricing signal that more should be done to save. In Figure 4 below, the success of the pricing
structure is demonstrated by the decrease in the percentage of Tier 3-5 customers in 2017, as
compared to 2012.
Initially, approximately 65% of single-family customers were in budget. As customers adjusted to the
water budget rate structure, the percentage of customers in budget rose to 80% in 2015 and has
remained at that level.
To become budget compliant, the customer must reduce the amount of water over budget. Landscape
changes offer the best opportunity. Turfgrass, specifically, is the highest water-using plant in most
landscapes and, while the budget is enough to water turf, the rate structure incentivizes the customer to
be more efficient if they want to pay lower rates.
This shows that with motivation, support, and programs, customers can, in fact, reduce areas of water
waste and move to budget compliance.

Percentage of Tier 3-5 Customers - 2012 VS 2017

Figure 4: Percentage of Tier 3-5 Customers, 2012 VS 2017
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Taking another look at water use reduction over the years, Figure 5, below, illustrates that customers
are incrementally responding to lower their usage. As shown in Figure 5, the total amount of water from
over budget customers declined from over 8,000 AF in 2013 to approximately 1,500 AF in 2017.

Tier 3-5 Acre-feet of Water Over Budget by Year

Figure 5: Tier 3-5 Acre-feet of Water Over Budget by Year 2013-2017

Landscape Water Use
Landscape water use represents 61% of total water use in Western’s service area. For single-family
customers, 63% of their use is for landscape watering. Irrigation meters obviously use 100% outdoors,
while commercial customers use around 16% outdoors.
Total outdoor usage for all three of the customer classes equates to 11,675 acre-feet; a significant water
use category.

Figure 6: Landscape Water Use by Account Category
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If Western reduced landscape water use by just 10% from current usage, that would bring about a
reduction of 1,168 acre-feet annually. Twenty percent would deliver 2,335 acre-feet savings.

Figure 7: Landscape Acre-foot Reduction by Percent Reduced

It’s clear, the major opportunity for water savings is landscape irrigation and within the landscape
category, single-family tiers 3, 4 and 5 offer the prime opportunity for water savings.
To increase the number of efficient landscapes, Western will significantly increase communication and
engagement with customers. Over-budget residential and commercial landscape customers,
specifically, will be targeted by Western by an array of outreach mechanisms and offered a robust suite
of programs and tools to assist them in creating water-efficient landscapes.
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Section 2: Market Conditions
THE PROBLEM
Western has accomplished much to date, but the challenge ahead is to achieve deeper
and sustained per capita water savings.
To achieve this, future strategies must surmount the persistent obstacles thwarting greater customer
activity. We know that landscape efficiency is the key to goal achievement, but water agencies
continue in their struggles to gain substantial headway in this difficult market.
Obstacles to deeper market penetration are:


Customers lack motivation to reduce their water use.



Most customers are unaware of, or overwhelmed by, landscape efficiency programs.



Landscape efficiency solutions must be “customized” for each property.



Water agencies do not currently have a deep understanding of their customers.



Agencies do not possess the resources to uniquely target and engage their customers.

Perhaps most importantly, there is the foundational issue that customers have an emotional
connection with their lawns.

What is It About Lawns?
The pride of single-family home ownership is deeply seated in the image of green yards and lush
lawns. A lush green lawn is the envy of the neighborhood.
The reason for this ingrained landscape choice can be traced back more than three centuries; back
to 18th century France and England. Wealthy Europeans desired to replicate the look of landscape
paintings with expansive, verdant meadows. As a result, vast, sprawling lawns began to appear at
the palaces and manor homes of the rich. Prosperous Colonialists took note of this au courant
design trend and installed lush green lawns in the Colonies.
Throughout the following years, lawns were a luxury only for the rich. During the Post WWII era,
government-financed mortgages allowed developers to construct large-scale tract house
communities. The builders installed lawns as a sales feature, marketing this as a luxury item.
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Today, lawns are still viewed by most people as a marker of success and beauty.
To accelerate landscape transformation, Western must market a new aesthetic to replace the old.

Some Inroads Have Been Made
Fortunately, Western is not starting at square one. Decades of landscape efficiency programs and
education has had a modest, but progressive, impact on customer attitudes.

Resilient landscapes are beginning to be desirable and denote a modern version of success and beauty.

Based upon a Western-UCR study customers expressed the following views:
 Customers desire to have a beautiful landscape.
 Each customer has a different vision of what comprises landscape beauty.
 Most customers have considered converting their lawn, but they need help to do it.
 Customers confirmed that design support is the most important need.
 Incentives are necessary to pull the trigger on converting their lawn.
 There are a number of misperceptions that disconnect the customer from their actual water

usage. They believe most water is used indoors; that they already have efficient equipment;
and saving money is the main driver.
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Section 3: Customer Solutions
THE SOLUTION – LANDSCAPE TRANSFORMATION
Western can increase the number of customers with resilient landscapes by promoting the
installation of water-efficient plants. Landscape market transformation is a complex process. As
such, it is necessary for Western to consider the incremental steps, emotional drivers, and individual
pathways that influence a customer’s decision to give up all, or part, of their lawn.

Much of the WUE plan will focus on single-family and landscape efficiency, specifically
lawn removal; however, indoor and commercial programs will be offered as needed.

To impact single-family and landscape efficiency, it is imperative for Western customers to become
fully engaged and empowered.
This necessitates Western to develop the strategies and infrastructure to target customers and
motivate them to act.
Additionally, the emotional aspect of customer choices should be addressed and result in a focus
on beauty when crafting messaging.
Western must help the customer along the way. Western will provide program participants with easy
access to help services – a “live” customer support person, personalized messaging, web tutorials,
and other assistance to answer a quick question or help solve a complicated problem.
Most importantly Western needs to create a heightened connection with all customers by
developing a customer continuum of engagement to help them to connect better with the
programs and ultimately deepen their relationship with Western.

This is Customer Engagement.
How Western Can Engage Customers
Customer-focused businesses understand that robust customer engagement tactics foster sales
response, brand growth, and loyalty.
For Western, heightened customer engagement will translate to better program response, increased
water savings, a more positive customer perception of Western, and advocacy and support for
Western’s endeavors.
There are specific tactics used to build an effective customer engagement strategy.
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These are:

Learn
With today’s data-rich world, companies are using information to learn and better understand their
customer’s preferences and needs. Western can learn about a customer’s interests and ascertain
their emotional drivers and the likelihood of program participation. This can be accomplished through
the use of surveys, Big Data, analytics, feedback loops and other sources of information.

Personalize
Personalization is a means of meeting the customer's needs more effectively and efficiently and,
consequently, increasing customer satisfaction and the likelihood of participation.
There are two means of personalization that Western will consider to improve water-use
efficiency program response:


The first is personalized targeting. Information harvested from surveys and data sources
can be used to target program offers based on a customer’s personalized characteristics. A
“techie” responds favorably to product and technology program offers. An environmentalist is
more likely to be interested in full turf replacement and watershed programs.



The second is personalized communication, used to create strong customer ties. As we
know, one of the most pleasing words to hear or see is one’s own name. Personalized
communication, via website, email, or phone call gets better receptivity when the customer’s
name is used.
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Engage
Western can engage and build a close relationship with customers by creating compelling content,
aiming to pique each customer’s specific interests. A first-time homeowner would appreciate HowTo video clips on various topics such as planting a tree or landscaping tips. These positive
engagements will establish a favorable image of Western as a valuable resource and ally.

Assist
Western’s customers want to know that they can get help when needed. Customer loyalty is the
result of superior customer support. Western can build loyalty by providing easy access to program
staff when they have a question or need assistance. Landscape programs, in particular, need to
provide support services along the way. Western can reach out to customers when it seems that
they might be abandoning a program. Assistance needs be an integral part of efficiency program
design, woven into every major step in the program flow.

Appreciate
Western values their customers and is there to serve them. It’s important that Western clearly
communicate this. When customers feel appreciated, they will spread the efficiency message on
Western’s behalf. Affirmative gestures and small tokens of appreciation go a long way to solidify and
maintain a positive relationship.

Create Advocates
Customers-as-advocates is the ultimate result of a successful customer engagement strategy. When
you focus on BEING MORE for your customers, you gradually build a strong connection and a
positive community of supporters. Western will accomplish this by employing the tactics described
above.

Customer engagement is simply a strategy
to show your customers that you CARE…
THIS IS THE BEST MARKETING STRATEGY
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Section 4: Engaging Customers
LEARNING MORE ABOUT WESTERN CUSTOMERS
To cut per capita water use, it’s necessary to drive more customers to take action. To accomplish
this, Western needs to understand customers’ likes and dislikes, patterns of behavior, and
motivations to act.
Robust customer information will allow Western to:


Target high-potential customers with a higher degree of success



Match those customers with the appropriate level of program(s) and support



Present compelling reasons to participate



Deliver measurable water savings

Typically, water agencies cast a wide net and hope to secure the desired customer response rate.
With today’s data technologies Western can micro-target and optimize, not only the outreach, but the
offer, and the motivations to participate.
One of the foundational methods to understand customer behaviors, drivers and barriers to
efficiency is through customer surveys. Survey results provide deep insight about customer
attitudes.
Western conducted a comprehensive customer attitudinal survey in partnership with the University of
California, Riverside (UCR). The Western-UCR Residential Customer Survey was developed as an
outcome of four focus groups (3 English, 1 Spanish language), ten in-depth interviews with Western
customers, one pre-test, and extensive input from both Western staff and UCR researchers.
Although Western annually conducts a customer service survey, the Western-UCR Residential
Customer Survey was designed to gain deeper knowledge and insight into customer attitudes and
motivations as it pertains to water efficiency. All single-family residential customers with active
Western accounts were informed about the survey and encouraged to participate.
First, emails were sent to all of the Western single-family residential active accounts, for which
Western had email addresses. The emails were sent on June 19th and June 27th, 2018. A link to
Western survey landing page was provided in the email, which also described—in both English and
Spanish—the purpose of the survey. Second, on July 26th, 2018, a postcard in both English and
Spanish was sent to all single-family residential customers.
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Two issues surrounding the survey sample deserve attention:
First, all of the results presented in this section of the report are based on responses to the English
version of the survey. There was just a single respondent who completed a Spanish version of the
survey.
Second, as with any survey sample, one needs to be aware of sample selection issues and
response bias. To address whether the responses were from a representative sample, UCR
compared the sample irrigated area, water use, and number of people per household to the overall
population of single-family residential accounts. The results showed that for each of these three
measures, the sample is representative of the overall customer population.
The survey asked customers about the following topics:
1. What efficiency measures they implemented and why;
2. What are their specific interests;
3. What is holding them back from replacing their lawn and;
4. What help they need.
The survey resulted in 465 responses.
Here’s what customers told Western….

Most Customers Take Care of their Landscape and Watering on their Own
Most customers perform their own landscape
maintenance activities and watering schedules.
Survey results stated that the majority of
customers maintain their own landscaping and
less than half (40%) utilize a gardener.

Nearly all customers manage the watering schedule for
their properties. This corroborates Western’s strategy to
target the homeowner, and not landscape maintenance
companies, with seasonal watering and landscape
program messaging.

17

Survey results show that most customers live in homes independent of developments with HOA
management of outdoor landscape areas. The
response reinforces that residential housing stock
appears to be predominantly traditional homes with
owners as the water efficiency decision makers.

Customers are Confused about Outdoor Water Usage

About 1/3 of customers responded that they use more water indoors or that their usage is equal
indoors versus outdoors.
This response could be because, for decades, there was a singular focus on indoor water
usage. This customer misperception impacts their view about the importance of outdoor water
savings measures and, most certainly, diminishes the value of landscape transformation. While
indoor water conservation has been ingrained in customers, the importance of outdoor water
conservation remains a foreign concept to many.
The commitment to indoor water conservation practices stems from childhood lessons to turn off
the water while brushing teeth and to take short showers. Additionally, indoor water usage is
tactile—you turn the faucet at the sink and push the buttons on your dishwasher and clothes washer.
We interact with it regularly.
Outdoor water use, on the other hand, is something more distant. Lawn watering happens,
automatically, a few times a week, and often at night. Residents only fleetingly think about landscape
water use and this may be why only 49% of survey respondents believed that outdoor conservation
saves more water.
With these customer misconceptions comes an opportunity to educate customers about the
magnitude of water used outdoors and the opportunity for savings.
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Customers are Confused about their Property’s Landscape & Irrigation Efficiency

Of the 465 survey respondents, just under 59% of survey-takers (270 customers) stated that they
had a drip irrigation system installed at their property. It should be noted that the question does not
specify whether a customer response is for a full drip irrigation system or a small area.
Survey responses showed 196 customers (46%) believe they have high-efficiency devices installed.
Industry statistics, on the other hand, show that high-efficiency nozzle sales account for only 20% of
all sprinkler nozzles sold. A high customer estimate was also seen in the Alliance for Water
Efficiency’s (AWE’s) Landscape Transformation Study. A possible reason for this, is that the
customer could have been told by a store representative or their contractor that they were buying
“high-efficiency” nozzles when they were not. It is also possible that customers who purchased or
received high-efficiency nozzles through a program could be more likely to respond to the survey.
Regarding turf replacement, just under 35% of homeowners (160 customers) say that they replaced
their lawn. This number is much higher than saturation calculated by Western’s analysts and studies
done by Metropolitan where somewhere between 2%-11% of customers have taken out their lawn.
Again, it is possible that customers who already took out their lawn were more likely to respond to
the survey.
The survey results show that 27% of customers believe that they have weather-based irrigation
controllers installed; this too is higher than the 20% cited as average industry sales. For the AWE
Study, when customers were asked if they had a smart controller, 56% percent answered that they
already have one, although industry numbers show this to be false.
The Western-UCR Residential Customer Survey and the AWE Study show that customers appear to
have a misperception about the efficiency level of their existing irrigation equipment. These
misunderstandings may be keeping otherwise-motivated customers from participating in landscape
and irrigation efficiency programs.
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Customers Replaced their Lawn Mainly for Potential Money Savings

Of customers who replaced their lawns, 44% took action with the primary motivation to save money,
while 29% were looking foremost for the water savings. These same statistics cannot be applied to
the non-respondents because it is quite possible that their motivations are not similarly aligned.
These response numbers conflict with responses from the AWE Landscape Transformation Study,
where aesthetics was listed as the number one motivation for one question and water/energy saving
was cited as the primary motivation for another question. This will require further analysis.
Relevant insight about customer motivation can be found in the McKinsey study: Using a consumer
segmentation approach to make energy efficiency gains in the residential market. The study
identifies five segments of customers, roughly equal in size, each with unique motivations for
initiating efficiency measures. Savings, as the primary motivational driver, pertains to only a subset
of customers.
Often the factors that motivate a customer come from specific hidden personal values. Behavioral
psychologists state that people often don’t truly understand what motivates them to act
(www.insightsquared.com/2014/07/why-buyers-buy-the-psychology-of purchase-decisions). People
make purchasing decisions rooted as much in emotional impulses as logical facts.
For the survey, customers likely answered what they thought was a pragmatic and factual response.
They want to think that their decision is based upon pragmatism when, in actuality, decision
making processes are much more complex and segmented.

Customers are Willing to do Their Part during Times of Shortages
Survey statistics show that customers are making efforts to conserve water in a variety of ways. It is
particularly notable that 49% of customers state that they have let their lawn turn brown or die in
order to conserve.
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The long-term solution isn’t to have neighborhoods with dead lawns, it is for all single-family sites to
have attractive, resilient landscapes. Western wants customers not to feel deprived from their
efforts, but to understand how to have a beautiful drought-proof and resilient landscape.

Customers Are Most Concerned About COST and Losing Their GREEN
LAWNS

21

Customers identify cost as a major barrier to landscape transformation. They stated,
overwhelmingly, that the upfront cost and rebate amount matter.
Nearly all water agency turf removal programs require a customer investment of several thousand
dollars; a significant budget line item for most households. To increase program response, Western
will need to increase cost coverage through higher incentives or convince customers that the
outcome is worth the high price tag.
Finding and capitalizing on landscape change motivations is the key to deeper market penetration.
There must be compelling reasons for customers to spend the required amount of money. For
example, customers, who are not environmentalists, may have other reasons to make a change. An
unhealthy lawn; a desire for a contemporary look; a desire for a bird friendly yard – these desires
can drive changes to a customer’s landscape.

Customers Are Not Comfortable with Cutting Back on Lawn Watering
Results show that people are not
comfortable cutting back on their lawn
watering and believe that less water will
result in harm to their lawns.
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Customers Want Low Maintenance for their Landscapes

Results show that, when replacing their currents lawns, customers primarily desire little to no
maintenance for their new landscape. They also would like it to be colorful and functional.

Customers Need Help When Considering Lawn Replacement
As illustrated by the responses in the chart below, the clear majority of customers believe they need
assistance with a number of critical program tasks.
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Water agencies recognize that there are many customer pitfalls along the path to program
completion and, when unaddressed, lead to high program abandonment rates. Western strives to
provide a higher level of customer assistance and communication in order to minimize these high
numbers.

Customers Acknowledge Water Resource Limitations and Potential for Future
Droughts

Sixty-four percent of Western customers surveyed disagree with that the statement: There is a lot
water in California. Although the clear majority of customers recognize California’s water resource
limitations, the remaining 36% would benefit from additional water education.

Eighty-percent of surveyed customers believe that California will see severe droughts in the future.
This should position Western well in leveraging the drought message in the outreach campaign.

Customers Believe Water Conservation is Good for the Environment
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Customers overwhelmingly (88%) believe that water conservation is good for the environment.
Again, this an opportunity for Western to connect customers with the conservation messaging.

Interesting Customers Responses
Interestingly, 78% of customers surveyed take walks
around their neighborhood on a regular basis. Western
may have an opportunity to promote water efficiency
projects and programs through yard signs and
neighborhood initiatives.

Almost 69% of survey respondents
were over the age of 50. This age
bias should be factored in when
utilizing the results of the survey.

In summary, customer responses reveal issues that are imperative for Western to address:
1. Customers need water use education. They do not understand their water end uses and
current landscape technology and therefore don’t know how to effectively prioritize water
efficiency options.
2. If Western wants to increase participation in the turf removal program, it will be necessary to
provide a higher financial incentive. Many customers believe that the high cost is a major
barrier to doing turf reduction or removal.
3. Most customers cannot execute turf removal activities on their own. Design and labor are
major obstacles.
4. Customers care about beauty and low maintenance. Program marketing should focus more
on this and less on just water savings.
The information garnered from the survey results is valuable in designing programs and marketing
messages. It also can be merged with other available data to better learn about customer
preferences and patterns. With the right IT systems, a robust database of customer information can
aid Western in micro-targeting customers.
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WHY BIG DATA AND ANALYTICS
Using the customer survey responses, along with other data sources, Western can do what other
successful businesses are doing--using Big Data, analytics, customer segmentation, and
personalization to increase response.
Big Data is a term used for a collection of large datasets that are integrated typically from both
internal and external sources. The data sets are brought together and analyzed to discern patterns,
trends, and associations, especially relating to human behavior and interactions.
Western can pull together multiple data sources from both internal and external sources. The
data sets can then be brought together and analyzed to discern patterns, trends, and
associations, especially relating to human behavior, preferred interactions, and motivations.
This is used to understand customers on a deeper level, create a profile, and predict and
influence how customers make landscape and efficiency choices.

Western has information on property
location, customer billing, water
usage, program history, and other
transactions as well as attitudes
gained from customer surveys and
focus groups. Western’s databases
can be cross-referenced with external
information sources.
Examples of information sources
include: social networks, government
and GIS databases, real estate
databases, usage patterns on mobile
devices, and numerous specialized
information sources.

The funding of analytics is an investment, however, over the next 10 years it will pay for
itself through increased response and sustained savings.
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These multiple sources can be overlaid to build a robust customer profile with the goal to move the
homeowner from a landscape aesthetic involving excessive irrigation to one that requires little or no
supplemental irrigation.
Big Data is valuable, but only with insight. Data Analytics provides information to help make
educated choices as opposed to hypotheticals.
Predictive Analytics applies statistical models for predictive forecasting or classification. Using this
methodology, Western can determine which customers are mostly likely to respond to an offer, what
support they need, what water saving measures they might be interested in and how much they
would be willing to spend.

SMART TARGETING
Moving forward, Western’s residential customer base will be divided into three categories for
program targeting:


Out-of-budget (tiers 3, 4 and 5)



New move-ins



In-budget

As explained above, out-of-budget customers provide the biggest per-site water savings
opportunity. Close behind are new-move-in customers. These customers may have less of a
savings per site, however they might be more willing to make water-efficiency related improvements
at their new home. Lastly, in-budget customers offer an opportunity to recognize and reward
customers who have done what we have asked. These customers might also be more willing to cut
their use even further.
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For commercial customers, the target will be irrigation accounts and highest use sites which provide
the largest water savings opportunities.
Each of these categories requires a uniquely crafted offer.
The strategy for new move-in customers and Tiers 3-5 customers is to offer efficiency evaluations as
the first step. Evaluations are less about delivering immediate water savings and more about
establishing the relationship with the customer, identifying site-specific opportunities and linking the
customer with the most appropriate programs and services.
The objective for in-budget customers is to create a positive dialog and guide them towards an even
more efficient water use and ultimately resulting in a drought-proof and resilient landscape.
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PERSONALIZATION
The Role of Emotion
For decades water agencies have been promoting marketing messages grounded in logic —
Save Water; Save Money.
These tag lines have brought results and a percentage of customers continue to respond to this
inducement. The question is why do these customers respond to the Save Water/Save Money
message?
Is it because the messages are logical, and people respond to commonsense offers OR is it that
monetary savings and water savings resonates emotionally with a particular subset of the
customer base? It’s important to understand that the vast majority of customers don’t have this
reaction and, therefore, will never respond to program offers.
How does Western boost program response and reach the remainder of their customer base?
What strikes an emotional chord with these customers? The answer is that it varies from
customer-to-customer and, for each customer, day-by-day.

Example:

LET’S LOOK AT A THEORETICAL SALES TRANSACTION FOR ANOTHER BIG-TICKET ITEM, A CAR:
Why on Thursday does Frank say that he can’t justify buying a new car, but come
Saturday, he’s rolling down the driveway in a shiny new convertible?
Logically, Frank knew it was more cost-effective to keep his old car, but on Saturday his
emotions were swayed. The dealer made a sales pitch that appealed more strongly to
Frank than did logic. He recognized Frank’s desire for status. The dealer sold to Frank’s
emotions.
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The role of emotion, as a sales driver, seems like a soft topic but it’s actually foundational and
powerful. When organizations
effectively connect with customers’
emotions, the payoff can be huge.
While an investment in lawn
replacement is not identical to
making a car purchase, the decisionmaking process is the same. The
customer must first have a desire for
the product. In other words, the
product must appeal to a strong
emotion and it needs to be strong
enough that it drives the individual to
spend the necessary money for the item.

THE WATER INDUSTRY HAS YET TO TAP DEEPLY INTO MESSAGING THAT INSPIRES
EMOTIONAL CONNECTION AND RESPONSE.

There are innumerable emotional motivators that drive purchasing/participation choices. A
customer’s decision to “buy” is the result of several motivating factors in combination. While
agencies have had success with a slim percentage of their customer base, there is great potential
for more connectivity.

Personalize the Message + the Outreach
The success of Western’s programs is largely dependent on the way customers respond to
Western’s marketing message and outreach vehicles. Through the use of big data and analytics,
Western can learn about its customers - age, gender, lifestyle, interests, motivations and more - and
can create a profile for every agency customer.
Analytics can also predict which of Western’s programs have the highest response potential with
a particular customer profile.
The next step is to create a message that entices a customer. In the past, a program message was
the same for all customers. Today, people tune out irrelevant, one-size-fits-all messaging. In a world
oversaturated with sales pitches, targeted messaging is the best way to pique customer interest and
make a connection. This means that it is necessary for Western to personalize messaging and
craft a “sales pitch” that particularly resonates with a distinct group of customers.
For instance, a retired engineer, Tier 4 customer, is more likely to favorably respond to a devicedriven program with a message that includes facts about water and monetary savings. A young
married couple, who just moved into a new home, are more likely to respond to a turf replacement
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program with messaging that infers that grass is “out” and resilient properties are the new status
symbol. The correct personalized message evokes an emotional attachment and heightens the
probability of taking action.
This means that, for the same program, Western may create four or five different messages,
designed to appeal to unique customer types with varied motivations.
Beyond personalized messaging, customers also have differing ways in which they get information
and communicate with others. This means that outreach methods require personalization as
well. Referring again to the retired engineer, he checks his mail daily and thoroughly reads his bill
stuffers. He also conducts thorough research on his computer, via how-to videos, before
implementing any new project. The New Move-In couple is so busy with their new home and
newborn baby that they rarely read through their mail or check their Facebook account.
Western has a high likelihood of connecting with the retired engineer through a bill insert or a social
media link to a YouTube tutorial. For the New Move-In couple, if Western calls the customer, they
are likely to jump at the opportunity to have the Field Evaluator visit their home and provide them
with an on-site evaluation of their property.
The customers in Western’s territory have varying backgrounds, lifestyles, interests, and
motivations. Program messaging and outreach must address this uniqueness in order to drive up
response rates and, ultimately, water savings. Personalization also creates a closer connection with
the customer and heightened brand loyalty.
The following are examples of three distinct customer types, demonstrating the difference in their
profiles, highest potential response programs, and best messaging and outreach:
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ENGAGE + ASSIST
Generally speaking, Western’s customers understand the critical need for water efficiency, and they
showed this by rallying to save water during the last drought cycle. Why then aren’t more customers
participating in, and completing, the water efficiency programs offered to them?
The problem lies not with the programs, but instead with the breakdowns that occur at key junctures
along the customer path, from sign-up to program completion.
Typical customer breakdowns:


Doesn’t respond to program offers



Abandons application, half way through



Signs up for a program but never implements the first step



Starts the program process but simply loses interest



Gets confused during a step of the process and stops

When not remedied, customer breakdowns result in program fails and an opportunity to capture
water savings is lost.
Looking to the future, Western faces the daunting challenge to drive down per capita water use to a
markedly new low level. It’s essential that savings opportunities be maximized, and program fails be
reduced.

Engagement Role
Successful customer engagement motivates and leads customers along the pathway to increased
water use efficiency. The means to accomplish this is to:


Communicate the value of the measures and programs



Stop “breakdowns” from occurring



Get a customer started OR back on track

These duties will be carried out by Western’s Water Resources Specialists and require a
significant amount of work to manage this amount of customer engagement.
These individuals will act as the customer motivator and problem solver. Like a concierge at a
hotel, the Water Resources Specialist will help customers with their unique issues and facilitate the
remedies. There are no absolute formulas when helping customers, therefore staff will need to
think strategically and identify the best avenue to help each situation.
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A COUPLE OF EXAMPLES OF THE ENGAGEMENT ROLE IN ACTION:

For Tier 3, 4, and 5 customers, as well as New Move-Ins, the Water Resources Specialist will
reach out to them to schedule an on-line or on-site audit as the first step of engagement. For
customers who are interested in specific measures, vouchers will be generated, and rebate
information will be sent to these individuals.
To minimize program abandonment, the Water Resources Specialist will generate automatic
follow up communication to customers in the midst of a program. The outreach will be
personalized and designed to motivate the recipient. Most importantly, the message will be an offer
of help from Western. The Water Resources Specialist will determine whether a customer should
receive a phone call, email, postcard or other communication medium.
For turf replacement program participants that have shown no progress over a long period of
time, the Water Resources Specialist will “check in” with each customer via phone call to see if
they need any help. If the customer is still on track, they will be commended for their good work. If
a customer is struggling with design layout, the Water Resources Specialist will dispatch the help
they need. This might entail setting an on-site appointment with the Field Efficiency Evaluator or
possibly sending a How-To video link to the customer’s phone.
A customer often has a minor problem that can be readily solved in a short interaction with the
Water Resources Specialist or Field Efficiency Evaluator. Instead of scheduling a time-consuming
field visit, the Water Resources Specialist will, when possible, provide answers or send useful
content to the customer. If the customer requires technical field information, the Water Resources
Specialist may choose to arrange a phone call, Skype session, or site visit with the Field Efficiency
Evaluator.
The engagement function is essential; creating solutions for problems and shepherding
customers across the program finish line. Western staff is tasked with the responsibility to identify
the level of help required and deliver it to the customer. The key is to keep following up with the
customer until the project is completed. Performed effectively, this support will play a critical role in
increasing overall water savings.
The following is a demonstration of the engagement process. These are actions that can be
taken in varying combinations according to the specific customer situation.
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The Field Efficiency Evaluator
Practically speaking, the Water Resources Specialist and the Field Efficiency Evaluator need to be a
close working team. While the Water Resources Specialist is working to keep customers on track
from the office, the Field Efficiency Evaluator “carries the ball” from the field perspective. As the
Water Resources Specialist identifies a customer-in-need, the Evaluator goes on-site, or if viable, via
phone or Skype to give a customer the how-to coaching, design assistance and/or technical
information needed to move forwards.
The Field Efficiency Evaluator can move the customer closer to a water-efficient property starting
with the on-site audit. This is a prime opportunity to engage customers and show them where the
best savings opportunities exist at their site.
The Evaluator can further advance the customer along the pathway by generating on-site delivery of
vouchers and facilitation, with the Water Resources Specialist, to immediately sign the customer up
for relevant programs.
Below is snapshot of support services provided by both individuals in their roles of connecting
customers to appropriate programs.
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Using Videos as an Engagement Tool
The influence of digital videos on our everyday culture is undeniable. People today are using
educational videos as a tool for learning everything from
Why Pinterest, ETSY or Similar
changing a tire to the latest dance craze. Online video
Mobile Apps?
sharing sites such as YouTube and Facebook log millions of
video page views per day.
Topics that once seemed difficult to teach and learn are now
more accessible and understandable thanks to the availability
of educational videos.
With digital videos well established in their popularity, it
seems only natural that this familiar and widespread platform
extends into the water agency and water use efficiency
setting.
Studies have shown that the use of short video clips allows
for more efficient processing and memory recall by the
viewer. The visual and auditory nature of videos appeals to a
wide audience and allows each user to process information in
a way that’s natural to them.
This makes videos an ideal medium for water agencies to
engage and educate customers about water efficiency topics
and programs.

Videos are not the only way to
educate customers and share
information today.
This means Western can bring
visitors to program websites by
posting images of landscape
designs and products on
Pinterest.
Pinterest is one of the largest
website traffic drivers in the world
so Western can utilize it for
increased awareness.
User engagement is high and
attracts multiple generations.
Western can specifically track
individual customer’s interests.
Should deliver heightened
program response.
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Western has a three-fold objective for creating a video library:
1. To educate customers about the value of water and the merit of Western’s services
2. Provide an answer as to why it’s so important to be water efficient
3. How a customer can improve their water efficiency
Western can make use of videos as both a means of engagement and a way to provide instructional
How-to’s on a variety of topics such as the following:















Soil / plant relationship and how to identify your soil
Plants
Watersheds / using rainwater
Right plant, right place
Watering based upon plant, soil and climate
Knowing your landscape lifestyle / How you use your yard
Plot plans
Designing a water smart landscape
Taking out your turf
Irrigation systems
Irrigation system troubleshooting
Watering
Programming your timer/smart controller
Maintaining your water smart landscape

In addition, Western can use videos to educate customers about:







Where water comes from and how it gets to you
How water and wastewater are treated
Water pricing
What is the value of water
Future water legislation/allocation/water budgeting
What Western does (a day in the life, news from the trenches, fixing leaks, testing for quality)

When done effectively, creative and valuable-content-videos will build a stronger connection with the
viewing customer. Western has the vision and innovative nature to create a video-based customer
engagement strategy and library to further drive efficiency while creating a positive customer
experience.

Creating Your Own Landscape Style
A successful landscape transformation has the right plants… in the right place… with the right style.
When done well, the outcome is a proud homeowner with water-efficient landscaping that matches
his or her design aesthetic.
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This means creating landscapes with true Southern California style. Western’s job is to support and
empower each customer in reaching this positive end result.
With this aim, Western is developing a compendium of resources for customers to access, starting
with information about various plant options. Customers will be able to browse through a
database of plant collections that include pictures and detailed descriptions and recommendations.
For inspiration, Western will provide photos and video of the beautiful array of plants at the historic
Alessandro Gardens.
Knowing that customer styles vary, Western will have access to an extensive compilation of
landscape design collections for the viewer to peruse, drill down on, and download. Western aims
to include a variety of representative front yards within the service area, available to be indexed by
size and characteristics.
Database of Landscape Style Categories for Customers to Explore:
Pollinator

Butterfly

Native

Heritage

Zen

Flowery

Spring

Fall

Feathered Friend

Tasty

Shady

Desert

Rain Only
The property owner, designer, or contractor can reference the properties, along with the plant
database, to build their preferred “style”. In combination, these resources will improve the process
required to create a landscape design.
Promoting Western’s Landscape Resources
In the past, landscape program promotion was limited to a narrow list of traditional marketing
activities. Moving into the future, Western is taking a more creative and proactive approach.
Landscape transformation is a difficult market and Western recognizes the need for a broad range of
outreach tactics including multi-directional strategies through both traditional and progressive
channels.
Western, through marketing consultant JPW Communications, is in the process of designing new,
creative program branding, messaging, strategies, and tactical campaigns. The program will have a
stronger presence on social media to better capture customer interest and allow them to interact in a
manner that best suits their style. Program posts will have click-throughs to the program’s web
pages, as well as the database collections of plants and landscape styles.
Messaging will be tailored to each customer’s identified attitudes and motivations. Some customers
will best respond to environmental and/or animal habitat themes, others may care more about
community aesthetics or saving water. By tailoring the messaging, Western will be able to create
communications that better connect with each customer. If successful, customers will steadily shift
perceptions and move to a water-efficient landscape mindset.
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Section 5: Creating Advocates
SHOWING APPRECIATION
William James, well-known psychologist and philosopher, said, “The deepest principle of human
nature is a craving to be appreciated.” If an organization takes the time to express their heart-felt
appreciation for something the customers has done, it boosts passion and purpose.
For water efficiency programs, customer appreciation can translate to heightened activity and a
positive bond with Western. If customers believe in Western and they believe in the benefits of
the program, they will spread the word on behalf of Western and the water efficiency cause.
There are two categories of customers, those that have acted and should receive a gesture of
appreciation and those customers Western seeks to ignite to act.
Addressing both these customers will create a positive connection and good will which will advance
the Western brand and water efficiency participation.
The goodwill can be leveraged by Western by asking participating customers to share their
experiences and stories. Those that haven’t participated in the past may be more open to
participation.
Western can thank customers for:


Answering a survey



Participating in the rebate program



Taking out their lawn



Recommending the program to a neighbor or friend



Staying within their water budget allocation



Paying their bills on time



Being a customer for ten, twenty years

The form of the thank you can be any number of tactics. These gestures cost little to no money and
build customer bond.
Appreciation examples include:


Handwritten, personalized letters



Follow back on social media



Coupons and freebies



Thank you breakfast and private events



Recognition at Board meetings
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Reminding customers how Western is using their feedback



Sharing their stories



Sample devices



Designating a specific day/week/month to customer appreciation

Regardless of the reasoning or methods, the thank you will fulfill the goals of a positive connection.

WHY SHOULD WESTERN DO ALL THIS?
An appreciated customer is likely to share their story and become an advocate.
It’s well understood that the validation generated through testimonials boosts credibility. This
applies to a review when buying a new pair of shoes as well as a customer’s endorsement of a water
efficiency program. Western already knows that a successful turf removal project can result in
friends and neighbors following suit, possibly requiring no incentives.
Testimonials are stories and storytelling is a powerful and credible tool to enlist another
supporter.
Research has shown that storytelling activates part of the brain and allows the listener to turn the
story into their own ideas and experience. For instance, a person viewing a customer-to-customer
video about their experience with their turf replacement project will begin to visualize their own
landscape transformation.
Ways in which storytelling and sharing can occur:


Instagram and Snapchat stories showing the before and after benefit of turf replacement



Pinterest pictures and design ideas for customers



Videos of the step-by-step turf removal process



Postcards with testimonials with positive customer program experiences



Customer-to-customer videos explaining how they personally used their water budget as a
starting point to implement efficiency



“Ask the Expert” blog or online channel to answer questions and provide how-to instruction



Blog where customers can share experiences, recommendations and ideas (that Western
cannot personally endorse)
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PARTNERS AS ADVOCATES
There’s a wide array of people, businesses and organization that can be advocates and advance the
success of water efficiency programs.
This can be accomplished through a number of means including:


Promoting the general efficiency message



Providing funding



Actively securing program participation

Western has five types of partners:


Wholesale Agencies



Local Businesses



Regional Utilities and Organizations



State and Federal Funding Agencies



Industry Associations

Wholesale Agencies
Western has a strong, positive relationship with its wholesale agencies and, together, the partners
have implemented a multitude of successful efficiency initiates. Western will continue to support
wholesale agencies through funding and provision of tools, technical assistance and marketing
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program templates. In addition, Western will work collaboratively to develop marketing campaigns,
joint events, and other customer-focused activities.
These wholesale agency partnerships create a synergy of regional customer awareness, program
response and, ultimately, water savings.
Moving into the future, Western will continue to prioritize Western-Wholesaler partnerships and
provide a cadre of support services for these agencies. Key Western support services includes the
following priority list:
1. Supplemental funding and program assistance - As available, Western will provide
additional funding for local programs through both Western’s budget and Metropolitan
Member Agency Administered funds. In addition, Western is on hand to provide program
design aid, including vendor RFPs templates, for any/all agencies requesting support.
2. Program water savings analysis – Western has analyzed and documented cost/savings
numbers for a number of Western programs and measures. Western’s analyst is available to
work with wholesalers’ staff to utilize this gained knowledge for local wholesale agency
program analysis.
3. Collaboration/Coordination of conservation program marketing – Western has hired a
marketing firm to create campaigns, messaging, social media, bill inserts, ad templates, and
other materials. As appropriate, these will be made available to wholesale agencies for local
implementation. Agencies will have access to survey results, customer targeting
methodology, and successful campaigns. Additionally, Western will aid wholesale agencies
with joint marketing of programs.
4. Assistance on state framework legislation – Western is available to support agencies with
data and technical assistance to help wholesale agencies with 1) evaluation of compliance
and 2) compliance achievement. This will include development of information, FAQs, and
summary sheets.
5. Aerial imagery assistance – Aerial imagery is an invaluable informational tool for water
budgets and programs, alike. Western will offer agencies technical support to separate out
areas of turf, shrubs, and hardscape, as well as assist agencies to calculate targets.
6. The Santa Ana Watershed Project Authority (SAWPA) North American Industry
Classification System (NAICS) codes assistance – Western will facilitate SAWPA’s
provision of NAICS code assignment of commercial, industrial, and institutional sites within
each respective agency’s territory. Upgraded code assignment will provide better
understanding of the commercial base and aid in more refined commercial program
targeting.
7. Collaboration/Coordination of drought response/contingency plans – With
requirements for development of agency drought response/contingency plans, Western will
collaborate with agencies to work through the necessary steps to generate drought response
and contingency plans.
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8. Collaboration/Coordination of policies – In order to provide strong messaging and less
customer confusion, it is optimal for agencies to align policies whenever possible. Western
will work with agencies on this coordination process to facilitate consensus of regional
policies.
9. Commercial audit assistance – Western’s vendor, Norris Consulting, is available, free of
charge, to agencies for evaluation and audit services for commercial and large landscape
customers.
10. Landscape Design assistance – A recommendation is for Western to hire or subsidize
landscape designer(s) to provide support to customer’s replacing their lawns. Western is
prepared to aid agencies by administering the RFP for designers. Wholesale agencies
would then market and schedule program services.
11. Assistance with budget-based water rates – Allocation-based rates have proven to be
one of the most cost-effective water use efficiency programs. Western is available to provide
support for rate analysis and design, staff training, and public outreach.
12. Water loss assessment and reporting assistance – With passage of SB 555, urban water
suppliers are required to submit annual water loss reporting. Water audit reports are to be
validated before being submitted to the state. Western is prepared to support wholesale
agencies in meeting requirements through provision of a technical assistance vendor, and
possibly payment for Level 1 Validator training.
13. Coordinate “shared customers” programs with Riverside Public Utilities – In order to
minimize customer confusion, program overlap and budget dollars, Western will work with
RPU to offer joint programs in common territory.

Local Businesses
Local businesses have direct relationships with the customers and much of the time are perceived
as the expert. Customers go to them for answers about plants, landscaping, irrigation and plumbing.
Working with local businesses, such as Ewing Irrigation, Louie’s Nursery, Bonnett Irrigation, Kellog
Supply, QWEL certified landscape contractors, as well as local green realtors, Western can leverage
these connections to promote efficiency programs. Program activity will also drive business for
these local companies.
These partnerships deliver mutual benefits: the business gains additional sales while Western
secures water savings.

Regional Utilities + Organizations
Western has long worked with numerous regional utilities and organizations. Metropolitan Water
District provides funding, programs, tools and other resources. Santa Ana Watershed Project
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Authority pursues grant funding and facilitates funding to regional agencies. Western will continue
leveraging these long-standing relationships.
Other potential regional agency partners are: SoCalGas, Southern California Edison, RiversideCorona Resource Conservation District, Riverside Flood Control District, and Riverside County
Master Gardeners. Through collaboration, these regional agencies can work together with Western
to promote the water efficiency cause.

State + Federal Funding Agencies
Over the years Western has successfully received millions of dollars in grant funding from United
States Bureau of Reclamation and Department of Water Resources.
These agencies will continue to provide substantial monetary benefits, aiding Western in
implementing robust programs.

Industry Associations
Western participates in key industry associations, leveraging the partnerships, expertise and mutual
visions of other leadership organizations actively involved in the water efficiency industry. Western
participates in the following three major associations:
The California Water Efficiency Partnership: The California Water Efficiency Partnership (formerly
the California Urban Water Conservation Council) is an innovative leader, voice, and expert on water
efficiency in California, fostering collaboration among a wide variety of stakeholders. Western sits
on the Board of CalWEP and will continue to play a leadership role.
Membership benefits include:


Dedication to addressing California’s unique issues, challenges and opportunities.






Innovation, leadership and expertise on water efficiency.
Collaboration with a wide variety of stakeholders.
Information and tools to help members meet regulatory requirements and challenges.
Information sharing, resources and networking.

The Alliance for Water Efficiency: Headquartered in Chicago, the Alliance serves as a North
American advocate for water-efficient products and programs and provides research and data
collection to advance water efficiency and spur market transformation.
The Alliance has embarked on seven key tasks to support and enhance water conservation efforts,
providing benefit to water utilities, water conservation professionals, planners, regulators, and
consumers:


Stand as a clear and authoritative national voice for water efficiency.
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Provide comprehensive information about water-efficient products, practices, and programs-what works and what doesn’t.
Represent the interest of water efficiency in the development of codes and standards.
Transform the market for fixtures and appliances.
Coordinate with green building initiatives to institutionalize water efficiency.
Train water conservation professionals.
Educate water users.

Environmental Protection Agency, WaterSense Program: WaterSense is a voluntary publicprivate partnership program sponsored by the U.S. Environmental Protection Agency (EPA). It is
both a label for water-efficient products and a resource for helping consumers save water.
The WaterSense label makes it simple to find water-efficient products, new homes, and programs
that meet EPA’s criteria for efficiency and performance. Items that meet WaterSense specifications
must be independently tested and certified, and only then can they carry the WaterSense label.
WaterSense-labeled products and services are certified to use at least 20 percent less water, save
energy, and perform as well as or better than regular models. The EPA is actively developing new
specifications to expand the WaterSense family.
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Section 6: Past Programs
A LOOK BACK
In 2008, Western generated a Water Use Efficiency Implementation Strategy that documented a
strategic vision and key tactics to deliver long-term water efficiency. The plan included a collection
of customer-tailored solutions designed to achieve the water savings goals and change customer
water-use behaviors.
There were three fundamental program tactics:
1. Develop a clear pricing signal for efficient use
2. Aggressively target high water use and pursue program participation
3. Find niche markets and conduct Pilot Programs directed at these markets
Western implemented the water budget rate structure in 2011. The higher price signal for inefficient
use has provided customers with education and motivation to stay within budget. At present time,
80% of customers are within their budget during any given billing cycle. This is the first time
customers understand how efficiently/inefficiently their property is using water. The water-budget
rate structure is the foundational driver to water efficiency.
The plan included the potential for fifteen customer-focused programs. Western elected to
implement ten. The selected programs performed well, and many are still being offered.

SELECTIVE EFFICIENCY EVALUATION PROGRAM
2009 - Present
Western began offering customers efficiency evaluations in 2009. The program was designed to be
the introductory program by providing customers with a site-specific efficiency assessment and
the link to programs. Norris Consulting was
“This is one of the most useful reports I have RECEIVED,
brought on board to conduct the audits.
Customers with irrigated landscapes are
offered free water use evaluations. The
focus of these evaluations is outdoor water
use; however, an inventory of indoor devices
and recommendations is also provided.

and I have implemented almost all of your
recommendations. I intend to implement the remainder as
time and money permits.”
“Thanks, Tim!! This is AWESOME!!! I will take action
immediately to implement your recommendations!!!”

In addition, the site visits include educating the customer about water budgets and billing. The
key target is the single-family residential customer. Selected commercial sites are eligible for
evaluations as well.
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As the testimonials show, customers value the service. As importantly, a strong bond is created with
Western.
Retail Program Activity
1,328 evaluations

Estimated Savings
5% per site

LARGE LANDSCAPE WBIC INSTALLATION PROGRAM
2009 – 2010
From 2009 – 2010, residential customers with greater than 1 acre of irrigated landscape
received free installation of smart controllers and high-efficiency sprinkler nozzles. Through
the program, 73 customers were served with 368 controllers and 11,253 nozzles being installed.
Outside funding for the program came from two sources:
1. Department of Water Resources Prop 50 grants
2. Metropolitan Member Agency Allocated funds
The program hit the goals of the grants with an estimated savings of 652 AF. Western’s ability to
leverage grant funding made this program highly cost effective.
Retail Program Activity
73 sites

Estimated Savings / Cost Effectiveness
14% per site

368 controllers
11,253 nozzles

$342 / AF

SMARTYARD PROGRAM
2010 -2011
The Smart Yard Program was a self-sustaining, professional irrigation controller installation
program offered from 2010 to 2011. Designed as an innovative, public private partnership, Western
installed top-tier weather-based irrigation controllers at participating residential customer sites. The
customer paid for the controller on-bill over time, with Western paying for 1/2 of the
cost. Participating homeowners paid the balance with zero-interest financing from Western, which
placed a fixed fee, starting at $9.99, on their monthly water bill for a five-year timeframe.
Smart Yard was a turn-key program that included 1) a site audit to qualify the site as a “water over
use” property and 2) professional controller installation to ensure quality workmanship and
programming. Due to the extreme level of administrative and field labor requirements, Western
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opted to sunset the program in 2012. Over the course of the Smart Yard Program, Western
performed 461 installations.
Retail Program Activity
421 sites

Estimated Savings / Cost Effectiveness
5% per site

461 controllers

$2,073 / AF

TURF REPLACEMENT PROGRAM
2009 - 2014
Western offered turf replacement incentives from 2009 - 2015. Western customers were offered an
incentive per square foot for the removal of turf and replacement with low water using landscape
and efficient or low precipitation irrigation systems.
Metropolitan provided funds for the incentive and Western staff processed the project paperwork
and incentives. The incentive started, briefly, at $.30/sf and ramped up to $2/sf at the program’s
peak during the drought.
In 2014, Metropolitan created a regional program administered by their vendor, EGIA. Western
chose to continue operating the program internally with the objective to ensure high quality
installations. Western’s program had significantly more program requirements including site plans,
plant coverage requirements, and irrigation system requirements.
In 2015, Western transitioned the program to Metropolitan’s regional program. Although not as strict
as Western’s internal program, Metropolitan did allow agencies to add their specific requirements.
The program ended in late 2015 when funds were exhausted.
In fiscal year 2018/19, Metropolitan reintroduced the program with tighter program
requirements including pre- and post-site inspections and some form of onsite water retention.
Western may elect to add funds to the $1 per square foot incentive offered by Metropolitan.
Retail Program Activity
227 customers
792,185 square feet of turf removed

Estimated Savings / Cost Effectiveness
27% per site
$1,888 / AF

REGIONAL DESIGN SUPPORT PROGRAM
As part of Western’s Turf Replacement Program, customers were provided with two hours of
consultation and plan generation from a local landscape architect. Free consulting covered
landscape areas up to 6,000 square feet. The architect visited the customers site and working with
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the customer identified layout and plant selection tailored for the property and customer
preference. Back at their office, the landscape architect generated a landscape site plan. The site
plan was then sent to customer.
Over 50 customers received design plans. Western required a customer deposit of $250, which was
returned upon completion of the project. The vast majority of the projects were completed. The
program ended when demand exceeded capability to provide support.

MULTI-FAMILY + HOTEL/MOTEL TOILET INSTALLATION
PROGRAM
2011 - 2012
In 2011, Western hired Bottom Line Utility Solutions to market and implement the Multi-family &
Hotel/Motel Toilet Installation Program.
Pre-1992 properties were targeted for replacement of high-volume toilets with high-efficiency
toilets, 1.28 gpf fixtures. The product and installation were provided at no cost to the customer.
A significant portion of Western’s service area was built after 1992, therefore the remaining highvolume plumbing fixtures are limited. Western will continue to evaluate the potential replacement of
post-1992 fixtures with the most efficient fixtures available in the market.
Retail Program Activity
191 toilets

Estimated Lifetime Savings
191 AF

DRIP IRRIGATION PILOT PROGRAM
2014
Prior to implementing an incentive for drip irrigation, Western aimed to better understand the
required components and installation costs for a typical drip irrigation project.
In 2014, Western conducted a pilot in conjunction with Rain Bird installing drip irrigation at 11
sites. Sites with inefficient spray systems were identified through Western’s Efficiency Evaluation
Program. These customers were offered a retrofit of their existing spray heads to a drip system.
The installations resulted in more efficient irrigation but proved to be costly. Because these
installations were retrofits of older systems, many times capping the heads caused leaks and other
systems problems. Fixing these issues required additional labor and increased program costs. Due
to the limited number of participants, Western was unable to determine water savings associated
with this program. Western is currently considering offering vouchers for drip irrigation.
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SOCAL WATER$MART REBATE PROGRAM
2007 - 2017

Metropolitan sponsors a region-wide program that offers single-family residents rebates for highefficiency toilets, high-efficiency washers, smart irrigation controllers, high-efficiency sprinkler
nozzles, and rain barrels. Metropolitan also offers incentives for commercial and multi-family
customers that retrofit their plumbing fixtures, HVAC systems, food service equipment, cleaning
equipment and medical equipment.
The program is administered by Metropolitan’s regional vendor, EGIA. Metropolitan pays for the
base incentive as well the administration. Western has added supplemental funding for toilets,
washers, and weather-based irrigation controllers in the past. Western is currently evaluating water
savings from these devices and will determine if it is worth adding supplemental funding in the
future.
Over ten years, 2,616 single-family customers participated, representing 11% of Western’s retail
customer base.

SOCAL WATER$MART
WATER SAVINGS INCENTIVE PROGRAMS
2013 - 2017
Metropolitan provides financial assistance to local businesses and industries to encourage
investment in water-saving process improvements and large irrigation system upgrades.
The program is open to all public and private, commercial and industrial users within Metropolitan’s
service area. Financial assistance is provided for documented water savings derived from projects
implemented that meet the qualifying criteria. This includes industrial process water use reduction
and landscape efficiency improvement.
Western has had over a dozen participants in the WSIP program including:


Altman Plants



Big Tree HOA



Trilogy at Glen Ivy Maintenance Association



Horsethief Canyon Ranch Association



GL Stephenson
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T.H. Nguyen



Tuscany Hills Landscape and Recreation Corp



Janet Van Arsdale



Metal Container Corp.



BH Beal



Starbucks Corp

Retail Program Activity
2 projects:
Altman Plants
Big Tree HOA

Estimated Savings
Altman Plants: 3,420 AF
Big Tree HOA: 35 AF
Total: 3,456 AF

In addition to the programs contained in the 2008 plan, Western implemented a few other innovative
and noteworthy programs including the FreeSprinklerNozzles.com and Urinal Upgrade Program.

FREESPRINKLERNOZZLES.COM
2010 – 2017
The FreeSprinklerNozzles.com Program provides participation water agencies with a full-service,
minimal staff, approach to distribute high-efficiency sprinkler nozzles to its residential and
commercial customers.
This program has been administered by Western on behalf of 28 participating water agencies – a
unique, first-of-a-kind program design that reaches beyond Western’s territory to deliver
significant water savings at sites throughout California.
Western worked with over sixty irrigation suppliers and three irrigation manufacturers to distribute
over 1.7 million nozzles. FSN.com is a public-private partnership, delivering benefits for all
participating parties. The sprinkler manufacturers and irrigation suppliers benefit from the increased
sales of nozzles; water agencies have an easy means to distribute water-saving nozzles in their
service area and meet water saving goals; customers reap the benefit from the easy-to-use, free
water efficient devices.
Since 2010, FSN.com, through participating agencies, has yielded overall water savings of
approximately 22,500 acre-feet. However, over the years, activity has waned and Western is in
the process of evaluating the program and redesigning the format.
Since 2010 over 640,000 nozzles have been distributed in Western’s wholesale area.

51

Retail Program Activity
60,592 single-family nozzles
52,105 commercial nozzles

Estimated Lifetime Savings
806 AF

112,697 total nozzles

URINAL UPGRADE PROGRAM
2014 - 2017
The High-efficiency Urinal Flush Valve Upgrade Program is a turnkey program for the
replacement of the flush valve only. The Program is funded in part through a United States
Bureau of Reclamation WaterSMART grant.
Commercial customers within Western’s wholesale and retail service area are targeted for
participation. The customer is offered free product and free installation of the high-efficiency
urinal flush valves. A high-efficiency flush valve is defined at flushing 0.5 gallons per flush.
1,258 urinal valves have been installed in commercial facilities throughout Western’s wholesale area
with savings estimated at 77 Acre-feet annually.
The program will continue until the goal of 2,000 urinal valve upgrades has been completed.
Retail Program Activity
150 urinal valve upgrades

Estimated Lifetime Savings
180 AF
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Section 7 – Proposed Programs
MOVING FORWARD
EVALUATIONS, COACHING,
DESIGN SUPPORT, VOUCHERS + REBATES
The plan moving forward includes program delivery formats deemed most valuable for
customers. Audits, coaching and design support provide the education and instruction necessary to
implement the water efficiency measures. Vouchers and rebates provide the mechanism for the
incentive. Any measure can be incentivized through this means. Western will start with a set of
measures most applicable to market opportunities today and the list will be updated as the market
changes and new technologies become available.
Evaluations or audits are foundational, typically the first program contact with the customer. The
evaluation identifies site-specific opportunities. The face-to-face format begins the personal
connection with the customer and offers opportunity to direct the customer to the most appropriate
programs and measures.
Coaching deals with a customer’s specific area of landscape need. This could be replacing turf or
fixing an irrigation system in disrepair. Coaching provides the customer with education about the
topic and the steps to implement the project or reach the customer’s desired outcome. The role of
the coach is to not just provide information but to motivate, instruct, and guide the customer until the
project is complete.
The Western-UCR customer survey showed a need for design support when initiating a turf
replacement project. Customers get “hung up” with the design and many times abandon the
project. A smartly crafted design assistance program can provide the needed support without
requiring the lengthy hours and high-priced architect and consultant services.
Vouchers provide either minimal to no of out-of- pocket expenses for customers and make it easy to
participate. Customers love them. Due to the low cost/no cost price tag these tend to be higher
response programs. Voucher programs are scalable and can be applicable for most technologies
and devices. Typically, they involve local businesses and work best with smaller community
businesses. Vouchers are customizable and can be implemented as limited or seasonal offers.
Rebates are an old school yet effective way to drive installations of water efficiency measures.
Rebates work for customers that don’t need a lot of education, customers that don’t mind the cash
outlay, purchases of bigger ticket items, and lower priced products available through big box stores.
An added benefit is that Western can leverage Metropolitan’s regional rebates, providing cost
effective water savings. Western doesn’t pay for administration or the base incentive and can add
funds to selected devices.
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Although Metropolitan offers a limited selection of devices, they are the proven water savings
devices. Metropolitan and its member agencies continually evaluate and update the devices offered
and add devices as savings data becomes available or remove devices when markets become
saturated.

PROPOSED PROGRAMS
Western has selected a portfolio of programs that best support the customer’s journey to a water
efficient home or business.
The programs:


Match market opportunities best suited for each class of customer



Maximize funding by leveraging Metropolitan funds



Provide customer education, support, as well as incentives

EFFICIENCY EVALUATION PROGRAM
Western will continue the Efficiency Evaluation Program, using Norris Consulting. Future
evaluations will focus on landscape and irrigation with target customers including new move-ins and
out-of-budget customers.
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LANDSCAPE COACHING
Landscape coaching will be offered for two purposes:
1. A customer is interested in a project
2. A customer is having problems during a project and needs assistance
Just like a personal trainer, mentor or business coach, the landscape coaching program will provide
customers with one-on-one guidance through landscape upgrades. This could include such projects
as upgrading an irrigation system, partial replacement of their lawn, full replacement of their lawn or
implementation of a watershed plan. The goal of the coaching is to motivate and help customers
overcome their particular barriers to complete the project.
Let’s use as an example a customer that expresses interest in turf replacement during the
evaluation. In reviewing the customer’s record, staff notes no activity for 60 days. The Landscape
Coach contacts the customer and finds out the customer is struggling with plant selection. The
Landscape Coach then directs the customer to online plant databases, reviews plant options for their
specific site, and possibly provides a voucher for free plants at Louie’s, a local nursery.
Services could include:


Personal coaching



Landscape design tools and templates



Plant lists



How-to videos

DESIGN SUPPORT
The Design Support program would provide the services of a landscape designer to aid the
customer in developing and completing their landscape plan. Customers would be given 1 to 2 hours
of free services tailored specifically to their site and particular issues.
Services could include:


Do’s and don’ts of landscape design and turf removal



Selecting climate appropriate plants and planting design



Adding watershed and stormwater capture



Water efficient irrigation plan designs
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CONSERVATION CREDIT PROGRAM
It is the aim of Western to reward a customer’s positive conservation efforts and, in doing so, create
a stronger customer-as-advocate relationship.
Western has a fund dedicated to conservation activities among its retail customers and Water Use
Efficiency staff wish to explore using this fund to implement a Conservation Credit Program. A
Conservation Credit could award a customer a credit for conserving their water and not using their
allocated monthly water amount (water budget). The Water Use Efficiency team will evaluate piloting
this program for two years.
The goal of the Conservation Credit is to:
1. Reward customers that conserve water
2. Provide an incentive to customers using tiers 3 – 5 to conserve water
3. Provide an incentive for customers currently under their water budget to conserve more

LANDSCAPE TRANSFORMATION PROGRAM
Administered through Metropolitan, the new Landscape Transformation Program (previously called
Turf Replacement) aims to combine turf removal, irrigation modification and rainwater retention or
filtration. Every landscape transformation project now requires:


Five plants per 100 square feet of area transformed



Inclusion of a stormwater retention feature



No hardscape within the transformed area, except permeable hardscape



Replacement or modification of overhead spray sprinklers

Customers are now offered an incentive starting at $1.00 per square foot up to 1,500 square feet.
Metropolitan pays the base incentive of $1.00. Western may add an additional $1.00 per square
foot.
The previous version of the Turf Replacement Program had a high customer abandonment rate
which needs to be better mitigated through customer support services. Western staff will track
customer progress and routinely follow up with customers to identify barriers and deploy resources
to assist customers.
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ANY WAY YOU WANT VOUCHER
The web-based voucher format has proven to be successful with FreeSprinklerNozzles.com.
Western will continue to offer sprinkler nozzles through this means and is currently revamping the
program structure to become an on-line fulfillment program.
Future potential voucher programs may include:


Low water use plants



Drip irrigation/kits



Pressure regulating spray heads



Irrigation controllers



Mulch

This could a be one-stop website, possibly using the FreeSprinklerNozzles.com platform, where
customers are surveyed on their interests and issues and directed to the appropriate voucher
measures for free or discounted product.
Most measures will be fulfilled through local business partners such as Louie’s Nursery, Bonnett
Irrigation, Kellogg Supply, and Ewing Irrigation and others.

SOCAL WATER$MART REBATES
The SoCal Water$mart Program offers residential and commercial customer rebates for a menu of
indoor and outdoor devices. The program is funded and administered by Metropolitan.
Metropolitan pays for the base incentive and administration costs. Western can add funds to devices
they want to promote. In addition to the standard rebates, Metropolitan offers performance-based
incentives through the Water Savings Incentive Program under SoCal Water$mart.
Residential Measures:







Rain Barrels & Cisterns
Clothes Washers
Irrigation Controllers
Soil Moisture Sensors
Sprinkler Nozzles
Toilets

Commercial Measure:










Cooling Tower Controllers
Flow Restrictors
Food Steamers
Ice Machines
Smart Controllers & Soil Moisture Sensors
Plumbing Control Valves
Soil Moisture Sensors
Sprinkler Nozzles
Toilets & Urinals
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SMART IRRIGATION PACKAGE PILOT
Many commercial sites have expansive outdoor acreage which are typically maintained by
landscape service professionals. These sites have high instances of irrigation system inefficiency
with irrigation systems operating with mismatched, malfunctioning sprinkler heads and low
technology controllers.
The Smart Irrigation program would offer customers a package of the most innovative, proven
irrigation technologies available in the market. These devices, especially in combination, are
considered industry best management practices. Western would solicit and enroll qualified
contractors who would market the program to their customers and be paid the incentive for installing
the irrigation package.
Measures:


Smart Cloud-based Irrigation Controllers



High-efficiency Sprinkler Nozzles



Pressure Regulating Spray Heads and Check Valves



Master Valves and Flow Sensors

NEW TECHNOLOGY PILOT PROGRAM
Promising new technologies will periodically enter the market. Western as an innovator, will test and
incentivize the technologies that show positive results.
For example, once such emerging technology is Xeros Cleaning laundry machines. The machines
use polymer beads to absorb stains and soils, resulting in lower water and chemical use. The
product is currently available for commercial laundries and will be soon be available to the residential
market.
Once Western has proof of technology, new technology incentives can be offered for this product.
Other technologies will be considered as they emerge.

TECHNOLOGIES TO ENHANCE PROGRAM DELIVERY
Western continuously works to improve the customer experience utilizing technology innovation.
Customers want technology to provide an easier, more customer-friendly experience. Self-service
applications and websites can do just that while freeing up staff and providing the ability to scale
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programs. Online tools allow customers to utilize program services on their own time, 24/7. In
addition, these software solutions can easily track customer activity and collect valuable data.
Western has developed or is considering the following technologies:

AMI
Western is in the process of implementing advanced metering infrastructure (AMI) systems that will
meticulously track water usage and provide both Western and the customer with meaningful
data. By providing key trends in water usage, AMI systems can drive water efficiency and influence
change by providing customers with data to manage their use.
With periodic readings per day, as opposed to a few per year, AMI systems help provide a reliable
baseline for comparison purposes. This data can be used to alert Western and/or the customer
about anomalies in water use and trigger early response to leaks or other sudden increases in use.
Western will continue to deploy all aspects and benefits of AMI to further drive water efficiency.

CUSTOMER PORTAL
Western partnered with local web developer, Droplet Technologies, to create a web-based customer
friendly interface (portal). The portal helps customers understand their unique water budgets and
provide a meaningful and visual representation of the information on the water bill.
Residential customers in Western’s service area can log into their unique user profile 24 hours a day
from a computer, tablet, or smart phone to view their past and current water budgets, update budget
factors, and find the programs that can help them be more water efficient.
The format and layout of the portal is designed to increase understanding through simple icons and
graphics that explain how individualized budget factors, such as the number of people in the
household and landscape area affect their water budget. One of the main features is the budget
calculator that allows users to manually select their budget factors and simultaneously see how the
budget increases or decreases based on those changes.
In addition, the portal can maintain an on-line customer database with all program participation
information, evaluation findings, recommendations, measures installed, and pertinent customer
program information.
Western is currently considering a redesign of the portal and in the future may develop a portal for
commercial customers as well.
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EVALUATION “EVAL” APP
Working in collaboration with Droplet Technologies, Western created the “Eval App”, a residential
audit used by the evaluator in the field. The tool provides customers with an individualized report that
communicates customer inefficiency immediately and in a compelling way – the tool delivers a
graphical summary report via the tablet while in the field.
In addition, the app provides a specific roadmap for becoming more efficient by providing the
customer access to available programs and incentives that will have the biggest impact on their
property – a more comprehensive report is delivered via email with support tools and resources to
conduct site repairs and make upgrades.
In the future, Western hopes to use the app as a means to keep the customer engaged through
continued follow up, while tracking changes and encouraging next steps. The tool could incorporate
automated follow up to customers to provide additional support, document when the repairs or
upgrades are made, and give recognition to the customer.
For commercial customers, Western may consider promotion of EPA’s EnergyStar Portfolio
Manager that provides customers with water use intensity or benchmarking scores based on their
type of business. Customers enter basic information about their site and business as well as their
annual water use and receive back a score or intensity factor. This information illustrates how well a
building is operating in regard to water use and can provide the trigger for customers to move
forwards in evaluating potential efficiency project.

FREESPRINKLERNOZZLES.COM REDESIGN
With eight years of successful implementation, Western is looking to overhaul the
FreeSprinklerNozzles.com program. The goal is for the new program to be a 100% online fulfillment
program. Western is looking to streamline the sprinkler nozzle inventory process and deliver more
accurate nozzle counts. In addition, Western wants to make the program more customer convenient
with nozzle delivery direct to customer homes and businesses.
Western is evaluating the cost and benefits of developing a tool that would utilize aerial imagery for
mapping the customer’s landscaped area and irrigation system. The customer would use the tool to
measure their irrigated area and note head locations. The system would then automatically generate
a nozzle inventory which would be the sent to the irrigation fulfillment center electronically. The
nozzles would then be shipped to the customer.
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Section 8: The Details
STATE MANDATES + COMPLIANCE
On May 31, 2018 Gov. Jerry Brown signed into law two new bills that will require urban water
providers throughout California to set new permanent water use targets for their service areas by
2022. Senate Bill 606 (Hertzberg) and Assembly Bill 1668 (Friedman) provide a framework for
setting water use targets, as well as implementing and enforcing the new water use requirements.
While many details for implementing the new water use requirements will be determined over
the next several years, the overall framework includes:


A standard for indoor residential water use of 55 gallons per person per day—dropping
incrementally to 50 gallons in 2030.



A standard for outdoor residential water use (to be determined) based upon a community’s
climate and the amount of landscaped area.



A standard for water loss due to leaks in water system pipes (to be determined).



A CII water use standard (to be determined)

The first three standards will be calculated and added together to represent an overall water use
target (in gallons) for the water provider. Although Western already bases their rates on a water
budget for each customer, the new state laws do not contain water use targets for individual
residents or businesses.
These laws outline an overall framework to guide urban water providers in setting water use
targets, which must be approved by the State Water Resource Control Board. However, urban
water providers will determine how their service area can best achieve the new water use target.
Urban water providers will set and monitor targets for their service area as a whole (not on an
individual basis) and will determine how to help their customers collectively reach the new targets.
Urban water providers who do not meet their targets can be fined by the State Water Board (up
to $1,000 per day during non-drought years and $10,000 per day during drought emergencies).
Fines apply to the urban water provider and not to individuals. Once water provider-level targets are
established in 2022 and implementation begins in 2023, water providers may choose to work
with individual households and businesses to increase their water efficiency through available
rebates, services and programs.
While the new laws do not set specific water use targets for business, they do outline a framework
for creating new water efficiency performance measures for businesses—these are recommended
actions for specific business sectors to improve water efficiency over time. Performance
measures will be determined over the next several years, and the process will include opportunities
for public input.
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The new rules were prompted by California’s frequent cycles of drought and are meant to better
prepare California for the next drought and the future effects of climate change on the state’s water
supplies. The overall goal is to make water conservation a way of life in California and a permanent
part of the state’s culture.
Water providers must set new water conservation targets by 2022 and will be expected to
begin implementing them by 2023 and every year after that.
The new laws create long term water use targets, not short-term conservation targets like those
implemented during the drought. The long-term targets are meant to inspire greater efficiency over
time rather than mandate short-term cutbacks that require extreme measures such as not watering
your lawn or flushing the toilet less.
Western expects to be fully compliant with the State's new framework for water use targets.
Western's Water Budget Rate Structure, in place for the last five years, models the framework
targets at the individual property. As the final requirements are set Western will evaluate and report
on compliance.

IMPLEMENTATION TIMELINE
Program implementation is forecast for two years based upon current outside funding and available
technologies. Some of these components are well established and easily measurable, while others
are pilot initiatives with savings results that are not yet fully established.
Western will track performance and, as necessary, will make modifications along the way in order to
maximize effectiveness. At the conclusion of each year, Western will conduct a comprehensive
assessment of the plan and overhaul or replace any underperforming elements in advance of the
prior fiscal year budget process.
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PLAN UPDATES
The WUE Plan is a working document and, as such, must be modified and updated as changes
occur and program years roll out. Western will regularly review the plan and make adjustments
accordingly.
Changes and/or reviews of the plan should take place in line with the following conditions:


When programs are added, subtracted or modified



On a yearly basis in order to meet the annual reporting requirements



Every 5 years to meet the Urban Water Management Plan report cycle



As the State’s Framework policies are finalized
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P
Appendix P AWWA Water
Audits

P

AWWA Free Water Audit Software:
Reporting Worksheet
?

Click to access definition

+

Click to add a comment

WAS v5.0
American Water Works Association.

Water Audit Report for: WMWD - RIVERSIDE
Reporting Year:
2016
1/2016 - 12/2016

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

WATER SUPPLIED

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' ---------->
Pcnt:
Value:
Volume from own sources:
Water imported:
Water exported:

+

?

n/a

+

?

5

+

?

5

0.000 acre-ft/yr
31,186.000 acre-ft/yr
11,746.000 acre-ft/yr

+

?

n/a

+

?

4

+

?

8

19,440.000 acre-ft/yr

WATER SUPPLIED:

acre-ft/yr
acre-ft/yr
acre-ft/yr

Enter negative % or value for under-registration
Enter positive % or value for over-registration

.

AUTHORIZED CONSUMPTION
Billed metered:
Billed unmetered:
Unbilled metered:
Unbilled unmetered:

+

?

5

+

?

n/a

+

?

n/a

+

?

5

AUTHORIZED CONSUMPTION:

16,155.000
0.000
0.000
48.600

acre-ft/yr
acre-ft/yr
acre-ft/yr
acre-ft/yr

?
Click here:
for help using option
buttons below

Pcnt:
1.25%

3,236.400 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption)
Apparent Losses
Unauthorized consumption:

+

?

48.600 acre-ft/yr

acre-ft/yr

Use buttons to select
percentage of water
supplied
OR
value

16,203.600 acre-ft/yr

?

Value:
48.600
24061

Pcnt:
0.25%

Value:
acre-ft/yr

Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed
?
3
Customer metering inaccuracies: +
329.694 acre-ft/yr
Systematic data handling errors: +
40.388 acre-ft/yr
?
Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

Apparent Losses:

?

418.681 acre-ft/yr

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses:

?

2,817.719 acre-ft/yr

2.00%
0.25%

acre-ft/yr
acre-ft/yr

3,236.400 acre-ft/yr

WATER LOSSES:
NON-REVENUE WATER

3,285.000 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

+

?

7

471.4 miles
20,654
44 conn./mile main

?

Are customer meters typically located at the curbstop or property line?
Yes
(length of service line, beyond the property
?
Average length of customer service line: +
8
ft
boundary, 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: +
5
100.0 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

+

?

9

+

?

5

$62,782,690 $/Year
$2.13 $/100 cubic feet (ccf)
$781.78 $/acre-ft
Use Customer Retail Unit Cost to value real losses

WATER AUDIT DATA VALIDITY SCORE:

*** YOUR SCORE IS: 58 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: Water imported
2: Customer metering inaccuracies
3: Billed metered

AWWA Free Water Audit Software v5.0

Reporting Worksheet

1

AWWA Free Water Audit Software:
Reporting Worksheet
?

Click to access definition

+

Click to add a comment

WAS v5.0
American Water Works Association.

Water Audit Report for: WMWD - RIVERSIDE
1/2017 - 12/2017
Reporting Year:
2017

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
Pcnt:
Value:
?
+
?
n/a
n/a
0.000 acre-ft/yr
acre-ft/yr
Volume from own sources: +
?
7
n/a
+
?
Water imported: +
31,181.360 acre-ft/yr
acre-ft/yr
Water exported: +
12,077.420
acre-ft/yr
acre-ft/yr
7
n/a
?
+
?
Enter negative % or value for under-registration
19,103.940 acre-ft/yr
Enter positive % or value for over-registration
WATER SUPPLIED:
.

AUTHORIZED CONSUMPTION
Billed metered:
Billed unmetered:
Unbilled metered:
Unbilled unmetered:

+

?

6

+

?

n/a

+

?

8

+

?

5

AUTHORIZED CONSUMPTION:

17,672.860
0.000
5.000
47.800

acre-ft/yr
acre-ft/yr
acre-ft/yr
acre-ft/yr

?
Click here:
for help using option
buttons below

Pcnt:
1.25%

acre-ft/yr

Use buttons to select
percentage of water supplied
OR
value

17,725.660 acre-ft/yr

?

Value:
47.800

1,378.280 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption)
Apparent Losses
Unauthorized consumption:

+

?

47.760 acre-ft/yr

Pcnt:
0.25%

Value:
acre-ft/yr

Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed
?
5
Customer metering inaccuracies: +
360.773 acre-ft/yr
Systematic data handling errors: +
44.182 acre-ft/yr
?
Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

Apparent Losses:

?

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses:

?

2.00%
0.25%

acre-ft/yr
acre-ft/yr

452.715 acre-ft/yr

925.565 acre-ft/yr
1,378.280 acre-ft/yr

WATER LOSSES:
NON-REVENUE WATER

1,431.080 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

+

?

7

506.4 miles
20,810
41 conn./mile main

?

Yes
Are customer meters typically located at the curbstop or property line?
(length of service line, beyond the property boundary,
?
Average length of customer service line: +
8
ft
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: +
8
100.0 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

+

?

9

+

?

7

$59,366,114 $/Year
$2.48 $/100 cubic feet (ccf)
$1,068.43 $/acre-ft
Use Customer Retail Unit Cost to value real losses

WATER AUDIT DATA VALIDITY SCORE:

*** YOUR SCORE IS: 71 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: Water imported
2: Billed metered
3: Customer metering inaccuracies

AWWA Free Water Audit Software v5.0

Reporting Worksheet

1

AWWA Free Water Audit Software:
Reporting Worksheet
?

Click to access definition

+

Click to add a comment

WAS v5.0
American Water Works Association.

Water Audit Report for: WMWD - RIVERSIDE
1/2019 - 12/2019
Reporting Year:
2019

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
Pcnt:
Value:
?
+
?
n/a
n/a
0.000 acre-ft/yr
acre-ft/yr
Volume from own sources: +
?
7
3
+
?
Water imported: +
26,881.900 acre-ft/yr
-4.00%
acre-ft/yr
Water exported: +
9,159.600
acre-ft/yr
acre-ft/yr
7
n/a
?
+
?
Enter negative % or value for under-registration
18,842.379 acre-ft/yr
Enter positive % or value for over-registration
WATER SUPPLIED:
.

AUTHORIZED CONSUMPTION
Billed metered:
Billed unmetered:
Unbilled metered:
Unbilled unmetered:

+

?

7

+

?

n/a

+

?

n/a

+

?

8

AUTHORIZED CONSUMPTION:

17,615.000
0.000
0.000
1.000

acre-ft/yr
acre-ft/yr
acre-ft/yr
acre-ft/yr

?
Click here:
for help using option
buttons below

Pcnt:
1.25%

acre-ft/yr

Use buttons to select
percentage of water supplied
OR
value

17,616.000 acre-ft/yr

?

Value:
1.000

1,226.379 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption)
Apparent Losses
Unauthorized consumption:

+

?

47.106 acre-ft/yr

Pcnt:
0.25%

Value:
acre-ft/yr

Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed
?
5
Customer metering inaccuracies: +
359.490 acre-ft/yr
Systematic data handling errors: +
44.038 acre-ft/yr
?
Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

Apparent Losses:

?

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses:

?

2.00%
0.25%

acre-ft/yr
acre-ft/yr

450.633 acre-ft/yr

775.746 acre-ft/yr
1,226.379 acre-ft/yr

WATER LOSSES:
NON-REVENUE WATER

1,227.379 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

+

?

8

502.4 miles
21,325
42 conn./mile main

?

Yes
Are customer meters typically located at the curbstop or property line?
(length of service line, beyond the property boundary,
?
Average length of customer service line: +
8
ft
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: +
8
100.0 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

+

?

9

+

?

7

$

61,677,189.29 $/Year
$3.18 $/100 cubic feet (ccf)
$1,265.00 $/acre-ft
Use Customer Retail Unit Cost to value real losses

WATER AUDIT DATA VALIDITY SCORE:

*** YOUR SCORE IS: 71 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: Water imported
2: Customer metering inaccuracies
3: Billed metered

AWWA Free Water Audit Software v5.0
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Quantifying Regional Self-Reliance and
Reduced Reliance on Water Supplies from
the Delta
1. Background
Under the Sacramento-San Joaquin Delta Reform Act of 2009, state and local public agencies proposing a
covered action in the Delta, prior to initiating the implementation of that action, must prepare a written
certification of consistency with detailed findings as to whether the covered action is consistent with applicable
Delta Plan policies and submit that certification to the Delta Stewardship Council. Anyone may appeal a
certification of consistency, and if the Delta Stewardship Council grants the appeal, the covered action may not
be implemented until the agency proposing the covered action submits a revised certification of consistency,
and either no appeal is filed, or the Delta Stewardship Council denies the subsequent appeal.
An urban water supplier that anticipates participating in or receiving water from a proposed covered action such
as a multi-year water transfer, conveyance facility, or new diversion that involves transferring water through,
exporting water from, or using water in the Delta should provide information in their 2015 and 2020 Urban
Water Management Plans (UWMPs) that can then be used in the covered action process to demonstrate
consistency with Delta Plan Policy WR P1, Reduce Reliance on the Delta through Improved Regional Water SelfReliance (WR P1).
WR P1 details what is needed for a covered action to demonstrate consistency with reduced reliance on the
Delta and improved regional self-reliance. WR P1 subsection (a) states that:
(a) Water shall not be exported from, transferred through, or used in the Delta if all the following apply:
(1) One or more water suppliers that would receive water as a result of the export, transfer, or
use have failed to adequately contribute to reduced reliance on the Delta and improved regional
self-reliance consistent with all of the requirements listed in paragraph (1) of subsection (c);
(2) That failure has significantly caused the need for the export, transfer, or use; and
(3) The export, transfer, or use would have a significant adverse environmental impact in the
Delta.
WR P1 subsection (c)(1) further defines what adequately contributing to reduced reliance on the Delta in terms
of (a)(1) above.
(c)(1) Water suppliers that have done all the following are contributing to reduced reliance on the Delta
and improved regional self-reliance and are therefore consistent with this policy:
(A) Completed a current Urban or Agricultural Water Management Plan (Plan) which has been
reviewed by the California Department of Water Resources for compliance with the applicable
requirements of Water Code Division 6, Parts 2.55, 2.6, and 2.8;
(B) Identified, evaluated, and commenced implementation, consistent with the implementation
schedule set forth in the Plan, of all programs and projects included in the Plan that are locally
cost effective and technically feasible which reduce reliance on the Delta; and
(C) Included in the Plan, commencing in 2015, the expected outcome for measurable reduction in
Delta reliance and improvement in regional self-reliance. The expected outcome for measurable
reduction in Delta reliance and improvement in regional self- reliance shall be reported in the
Western Municipal Water District
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Plan as the reduction in the amount of water used, or in the percentage of water used, from the
Delta watershed. For the purposes of reporting, water efficiency is considered a new source of
water supply, consistent with Water Code section 1011(a).
The analysis and documentation provided below include all the elements described in WR P1(c)(1) that need to
be included in a water supplier’s UWMP to support a certification of consistency for a future covered action.

2. Demonstration of Regional Self-Reliance
The methodology used to determine Western Municipal Water District (Western)’s improved regional selfreliance is consistent with the approach detailed in the Department of Water Resources (DWR)’s UWMP
Guidebook Appendix C (Guidebook Appendix C), including the use of narrative justifications for the accounting
of supplies and the documentation of specific data sources. Key assumptions underlying Western’s
demonstration of reduced reliance include:
• All data were obtained from the current 2020 UWMP, previously adopted UWMPs or other planning
reports or actual water use data.
• All analyses were conducted at the Western general service area level, and all data reflect the total
contributions of Western and the retail agencies within the Western general service area boundary.
• No projects or programs that are described in the UWMPs as “Projects Under Development” were
included in the accounting of supplies.

Baseline, Data and Expected Outcomes
To calculate the expected outcomes for measurable reduction in Delta reliance and improved regional selfreliance, a baseline is needed to compare against. This analysis uses a normal water year representation of 2010
as the baseline, which is consistent with the approach described in the Guidebook Appendix C. Data for the
2010 baseline were taken from Western’s 2008 Integrated Water Management Plan (IRWMP), as the IRWMP
includes a comprehensive set of supply and demand data for all retail agencies within Western’s service area for
a normal water year.
Consistent with the 2010 baseline data approach, the expected outcomes for reduced Delta reliance and
improved regional self-reliance for 2015 was taken from the 2008 IRWMP.
There were no planning documents that provided a published comprehensive supply and demand projection for
the year 2020 for Western’s entire service area, and therefore, actual 2020 production data collected by
Western from the retail agencies in their service area was used.
Data and expected outcomes for 2025-2045 was collected by Western from the retail agencies in their service
area as part of the 2020 UWMP effort.
Documentation of the specific data sources and assumptions are included in the discussions below.

Service Area Demands without Water Use Efficiency
In alignment with the Guidebook Appendix C, this analysis uses normal water year demands, rather than normal
water year supplies to calculate expected outcomes in terms of the percentage of water used. Normal water
year demands serve as a proxy for the amount of supplies that would be used in a normal water year, which
helps alleviate issues associated with how supply capability is presented to fulfill requirements of the UWMP Act
versus how supplies might be accounted for to demonstrate consistency with WR P1.
Because WR P1 considers water use efficiency savings a source of water supply, water suppliers can calculate
their embedded water use efficiency savings based on changes in forecasted per capita water use since the
baseline. As explained in the Guidebook Appendix C, water use efficiency savings must be added back to the
normal year demands to represent demands without water use efficiency savings accounted for; otherwise, the
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effect of water use efficiency savings on regional self-reliance would be overestimated. Table C-1 shows the
results of this adjustment for Western. Supporting narratives and documentation for all the data shown in Table
C-1 are provided below.

Service Area Demands with Water Use Efficiency
The service area demands shown in Table C-1 represent the total water demands for Western’s general service
area, including Western Retail and other retail agencies. Demand data shown in Table C-1 were collected from
the following sources:
• Baseline (2010): Western IRWMP 2008 Update, Table 4-3
• 2015: Western’s IRWMP 2008 Update, Table 4-3
• 2020: Total Western demand developed by Metropolitan as part of Metropolitan’s 2015 UWMP
• 2025-2045: Projections from Western and member agencies, collected as part of Western’s 2020 UWMP
effort

Non-Potable Water Demands
Recycled water demands were collected from the retail agencies respective 2010 and 2015 UWMPs and
reported as actual 2010 and actual 2015 recycled water use.
Although Western and the other retail agencies in their service area also use other non-potable supplies,
detailed data to form a baseline for 2010 was not available from published reports as potable and non-potable
use was typically not reported separately in UWMPs prior to 2020. As a result, only recycled water demands are
shown and the true improvement to regional self-reliance is expected to be greater than shown in this analysis.

Potable Service Area Demands with Water Use Efficiency
The “Potable Service Area Demands with Water Use Efficiency” was calculated by subtracting the “Non-Potable
Water Demands” from “Service Area Demands with Water Use Efficiency.”

Service Area Population
The population data shown in Table C-1 were collected from the following sources:
• Baseline (2010): Western 2005 UWMP, Appendix F. Populations for Western’s service area developed by
Metropolitan
• 2015: Western 2015 UWMP, Table 3-7
• 2020-2045: Western 2020 UWMP, Table 3-2

Estimated Water Use Efficiency Since Baseline
The “Estimated Water Use Efficiency Since Baseline” was calculated using “Potable Service Area Demands with
Water Use Efficiency” divided by “Service Area Population” and then comparing with 2010 Per Capita Water
Use.

Service Area Water Demands without Water Use Efficiency
In Table C-2, the “Service Area Demands with Water Use Efficiency” was added to the “Estimated Water Use
Efficiency Since Baseline” to obtain the “Service Area Water Demands without Water Use Efficiency Accounted
For”.

Supplies Contributing to Regional Self-Reliance
For a covered action to demonstrate consistency with the Delta Plan, WR P1 subsection (c)(1)(C) states that
water suppliers must report the expected outcomes for measurable improvement in regional self-reliance. Table
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C-3 shows expected outcomes for supplies contributing to regional self-reliance both in amount and as a
percentage. The values shown in Table C-3 represent efforts to improve regional self-reliance for Western’s
entire service area and include the total contributions of Western and its customers. For this analysis, Western is
focusing on new investments in regional self-reliance since the 2010 baseline. Supporting narratives and
documentation for all the data shown in Table C-3 are provided below.

Water Use Efficiency
The water use efficiency information shown in Table C-3 is taken directly from Table C-1.

Water Recycling
Estimates for the 2010 baseline and 2015 recycled water use was collected from the retail agencies respective
2010 and 2015 UWMPs and reported as actual 2010 and actual 2015 recycled water use.

Stormwater Capture and Use
The stormwater capture and use supply shown in Table C-3 represents the Victoria Recharge Basin. Western
constructed the Victoria Recharge Basin in 2019 to capture stormwater runoff and recharge the RiversideArlington groundwater basin. The Victoria Recharge Basin is anticipated to provide up to 1,800 acre-feet per
year (AFY).

Advanced Water Technologies
The region has invested in advanced water technologies at the Arlington, Chino, and Temescal Valley Desalters
to recover unused local non-potable groundwater supplies by treating them for use as potable supplies. These
facilities began operation prior to 2010 and have long contributed to regional self-reliance. In 2017, the Chino
Desalter was expanded to produce an additional supply, of which 3,534 AFY is allocated to Western Retail and
3,533 AFY is allocated to Jurupa Community Services District, a retail water agency in Western’s service area.
Therefore, a total of 7,067 AFY of new supply is included in the analysis under the Advanced Water Technologies
category.

3. Reliance on Water Supplies from the Delta Watershed
Metropolitan’s service area, as a whole, reduces reliance on the Delta through investments in non-Delta water
supplies, local water supplies, and regional and local demand management measures. Metropolitan’s member
agencies coordinate reliance on the Delta through their membership in Metropolitan, a regional cooperative
providing wholesale water service to its 26 member agencies, which includes Western. Accordingly, regional
reliance on the Delta can only be measured regionally—not by individual Metropolitan member agencies and
not by the customers of those member agencies.
Metropolitan’s member agencies, and those agencies’ customers, indirectly reduce reliance on the Delta
through their collective efforts as a cooperative. Metropolitan’s member agencies do not control the amount of
Delta water they receive from Metropolitan. Metropolitan manages a statewide integrated conveyance system
consisting of its participation in the State Water Project (SWP), its Colorado River Aqueduct (CRA) including
Colorado River water resources, programs and water exchanges, and its regional storage portfolio. Along with
the SWP, CRA, storage programs, and Metropolitan’s conveyance and distribution facilities, demand
management programs increase the future reliability of water resources for the region. In addition, demand
management programs provide system-wide benefits by decreasing the demand for imported water, which
helps to decrease the burden on the district’s infrastructure and reduce system costs, and free up conveyance
capacity to the benefit of all member agencies.
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Metropolitan’s costs are funded almost entirely from its service area, except for grants and other assistance
from government programs. Most of Metropolitan’s revenues are collected directly from its member agencies.
Properties within Metropolitan’s service area pay a property tax that currently provides approximately 8 percent
of the fiscal year 2021 annual budgeted revenues. The rest of Metropolitan’s costs are funded through rates and
charges paid by Metropolitan’s member agencies for the wholesale services it provides to them. Thus,
Metropolitan’s member agencies fund nearly all operations Metropolitan undertakes to reduce reliance on the
Delta, including Colorado River Programs, storage facilities, Local Resources Programs and Conservation
Programs within Metropolitan’s service area.
Because of the integrated nature of Metropolitan’s systems and operations, and the collective nature of
Metropolitan’s regional efforts, it is infeasible to quantify each of Metropolitan member agencies’ individual
reliance on the Delta. It is infeasible to attempt to segregate an entity and a system that were designed to work
as an integrated regional cooperative.
In addition to the member agencies funding Metropolitan’s regional efforts, they also invest in their own local
programs to reduce their reliance on any imported water. Moreover, the customers of those member agencies
may also invest in their own local programs to reduce water demand. However, to the extent those efforts
result in reduction of demands on Metropolitan, that reduction does not equate to a like reduction of reliance
on the Delta. Demands on Metropolitan are not commensurate with demands on the Delta because most of
Metropolitan member agencies receive blended resources from Metropolitan as determined by Metropolitan—
not the individual member agency—and for most member agencies, the blend varies from month-to-month and
year-to-year due to hydrology, operational constraints, use of storage and other factors.

Programs Implemented by Metropolitan to Reduce Delta Reliance
Colorado River Programs
As a regional cooperative of member agencies, Metropolitan invests in programs to ensure the continued
reliability and sustainability of Colorado River supplies. Metropolitan was established to obtain an allotment of
Colorado River water, and its first mission was to construct and operate the CRA. The CRA consists of five
pumping plants, 450 miles of high voltage power lines, one electric substation, four regulating reservoirs, and
242 miles of aqueducts, siphons, canals, conduits and pipelines terminating at Lake Mathews in Riverside
County. Metropolitan owns, operates, and manages the CRA. Metropolitan is responsible for operating,
maintaining, rehabilitating, and repairing the CRA, and is responsible for obtaining and scheduling energy
resources adequate to power pumps at the CRA’s five pumping stations.
Colorado River supplies include Metropolitan’s basic Colorado River apportionment, along with supplies that
result from existing and committed programs, including supplies from the Imperial Irrigation District (IID)Metropolitan Conservation Program, the implementation of the Quantification Settlement Agreement (QSA)
and related agreements, and the exchange agreement with San Diego County Water Authority (SDCWA). The
QSA established the baseline water use for each of the agreement parties and facilitates the transfer of water
from agricultural agencies to urban uses. Since the QSA, additional programs have been implemented to
increase Metropolitan’s CRA supplies. These include the PVID Land Management, Crop Rotation, and Water
Supply Program, as well as the Lower Colorado River Water Supply Project. The 2007 Interim Guidelines
provided for the coordinated operation of Lake Powell and Lake Mead, as well as the Intentionally Created
Surplus (ICS) program that allows Metropolitan to store water in Lake Mead.

Storage Investments/Facilities
Surface and groundwater storage are critical elements of Southern California’s water resources strategy and
help Metropolitan reduce its reliance on the Delta. Because California experiences dramatic swings in weather
and hydrology, storage is important to regulate those swings and mitigate possible supply shortages. Surface
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and groundwater storage provide a means of storing water during normal and wet years for later use during dry
years, when imported supplies are limited. The Metropolitan system, for purposes of meeting demands during
times of shortage, regulating system flows, and ensuring system reliability in the event of a system outage,
provides over 1,000,000 acre-feet of system storage capacity. Diamond Valley Lake provides 810,000 acre feet
of that storage capacity, effectively doubling Southern California’s previous surface water storage capacity.
Other existing imported water storage available to the region consists of Metropolitan’s raw water reservoirs, a
share of the SWP’s raw water reservoirs in and near the service area, and the portion of the groundwater basins
used for conjunctive‐use storage.
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 Diamond
Valley Lake (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 total gross storage capacity for the larger remaining reservoirs is 1,757,600 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 1,665,200 AF.
Conjunctive use of the aquifers offers another important source of dry year supplies. Unused storage 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 use
through various programs in the service area; the following table lists the groundwater conjunctive use
programs that have been developed in the region.
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Metropolitan Demand Management Programs
Demand management costs are Metropolitan’s expenditures for funding local water resource development
programs and water conservation programs. These Demand Management Programs incentivize the
development of local water supplies and the conservation of water to reduce the need to import water to
deliver to Metropolitan’s member agencies. These programs are implemented below the delivery points
between Metropolitan’s and its member agencies’ distribution systems and, as such, do not add any water to
Metropolitan’s supplies. Rather, the effect of these downstream programs is to produce a local supply of water
for the local agencies and to reduce demands by member agencies for water imported through Metropolitan’s
system. The following discussions outline how Metropolitan funds local resources and conservation programs
for the benefit of all of its member agencies and the entire Metropolitan service area. Notably, the history of
demand management by Metropolitan’s member agencies and the local agencies that purchase water from
Metropolitan’s members has spanned more than four decades. The significant history of the programs is
another reason it would be difficult to attempt to assign a portion of such funding to any one individual member
agency.
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Local Resources Programs
In 1982, Metropolitan began providing financial incentives to its member agencies to develop new local supplies
to assist in meeting the region’s water needs. Because of Metropolitan’s regional distribution system, these
programs benefit all member agencies regardless of project location because they help to increase regional
water supply reliability, reduce demands for imported water supplies, decrease the burden on Metropolitan’s
infrastructure, reduce system costs and free up conveyance capacity to the benefit of all the agencies that rely
on water from Metropolitan.
For example, the Groundwater Replenishment System (GWRS) operated by the Orange County Water District is
the world’s largest water purification system for indirect potable reuse. It was funded, in part, by Metropolitan’s
member agencies through the Local Resources Program. Annually, the GWRS produces approximately 103,000
acre-feet of reliable, locally controlled, drought-proof supply of high-quality water to recharge the Orange
County Groundwater Basin and protect it from seawater intrusion. The GWRS is a premier example of a regional
project that significantly reduced the need to utilize imported water for groundwater replenishment in
Metropolitan’s service area, increasing regional and local supply reliability and reducing the region’s reliance on
imported supplies, including supplies from the State Water Project.
Metropolitan’s local resource programs have evolved through the years to better assist Metropolitan’s member
agencies in increasing local supply production. The following is a description and history of the local supply
incentive programs.

Local Projects Program
In 1982, Metropolitan initiated the Local Projects Program (LPP), which provided funding to member agencies to
facilitate the development of recycled water projects. Under this approach, Metropolitan contributed a
negotiated up-front funding amount to help finance project capital costs. Participating member agencies were
obligated to reimburse Metropolitan over time. In 1986, the LPP was revised, changing the up-front funding
approach to an incentive-based approach. Metropolitan contributed an amount equal to the avoided State
Water Project pumping costs for each acre-foot of recycled water delivered to end-use consumers. This funding
incentive was based on the premise that local projects resulted in the reduction of water imported from the
Delta and the associated pumping cost. The incentive amount varied from year to year depending on the actual
variable power cost paid for State Water Project imports. In 1990, Metropolitan’s Board increased the LPP
contribution to a fixed rate of $154 per acre-foot, which was calculated based on Metropolitan’s avoided capital
and operational costs to convey, treat, and distribute water, and included considerations of reliability and
service area demands.

Groundwater Recovery Program
The drought of the early 1990s sparked the need to develop additional local water resources, aside from
recycled water, to meet regional demand and increase regional water supply reliability. In 1991, Metropolitan
conducted the Brackish Groundwater Reclamation Study which determined that large amounts of degraded
groundwater in the region were not being utilized. Subsequently, the Groundwater Recovery Program (GRP) was
established to assist the recovery of otherwise unusable groundwater degraded by minerals and other
contaminants, provide access to the storage assets of the degraded groundwater, and maintain the quality of
groundwater resources by reducing the spread of degraded plumes.

Local Resources Program
In 1995, Metropolitan’s Board adopted the Local Resources Program (LRP), which combined the LPP and GRP
into one program. The Board allowed for existing LPP agreements with a fixed incentive rate to convert to the
sliding scale up to $250 per acre-foot, similar to GRP incentive terms. Those agreements that were converted to
LRP are known as “LRP Conversions.”
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Competitive Local Projects Program
In 1998, the Competitive Local Resources Program (Competitive Program) was established. The Competitive
Program encouraged the development of recycled water and recovered groundwater through a process that
emphasized cost-efficiency to Metropolitan, timing new production according to regional need while minimizing
program administration cost. Under the Competitive Program, agencies requested an incentive rate up to $250
per acre-foot of production over 25 years under a Request for Proposals (RFP) for the development of up to
53,000 acre-feet per year of new water recycling and groundwater recovery projects. In 2003, a second RFP was
issued for the development of an additional 65,000 acre-feet of new recycled water and recovered groundwater
projects through the LRP.

Seawater Desalination Program
Metropolitan established the Seawater Desalination Program (SDP) in 2001 to provide financial incentives to
member agencies for the development of seawater desalination projects. In 2014, seawater desalination
projects became eligible for funding under the LRP, and the SDP was ended.

2007 Local Resources Program
In 2006, a task force comprised of member agency representatives was formed to identify and recommend
program improvements to the LRP. As a result of the task force process, the 2007 LRP was established with a
goal of 174,000 acre-feet per year of additional local water resource development. The new program allowed
for an open application process and eliminated the previous competitive process. This program offered sliding
scale incentives of up to $250 per acre-foot, calculated annually based on a member agency’s actual local
resource project costs exceeding Metropolitan’s prevailing water rate.

2014 Local Resources Program
A series of workgroup meetings with member agencies was held to identify the reasons why there was a lack of
new LRP applications coming into the program. The main constraint identified by the member agencies was that
the $250 per acre-foot was not providing enough of an incentive for developing new projects due to higher
construction costs to meet water quality requirements and to develop the infrastructure to reach end-use
consumers located further from treatment plants. As a result, in 2014, the Board authorized an increase in the
maximum incentive amount, provided alternative payment structures, included onsite retrofit costs and
reimbursable services as part of the LRP, and added eligibility for seawater desalination projects. The current
LRP incentive payment options are structured as follows:
•

Option 1 – Sliding scale incentive up to $340/AF for a 25-year agreement term

•

Option 2 – Sliding scale incentive up to $475/AF for a 15-year agreement term

•

Option 3 – Fixed incentive up to $305/AF for a 25-year agreement term

On-site Retrofit Programs
In 2014, Metropolitan’s Board also approved the On-site Retrofit Pilot Program which provided financial
incentives to public or private entities toward the cost of small-scale improvements to their existing irrigation
and industrial systems to allow connection to existing recycled water pipelines. The On-site Retrofit Pilot
Program helped reduce recycled water retrofit costs to the end-use consumer which is a key constraint that
limited recycled water LRP projects from reaching full production capacity. The program incentive was equal to
the actual eligible costs of the on-site retrofit, or $975 per acre-foot of up-front cost, which equates to $195 per
acre-foot for an estimated five years of water savings ($195/AF x 5 years) multiplied by the average annual
water use in previous three years, whichever is less. The Pilot Program lasted two years and was successful in
meeting its goal of accelerating the use of recycled water.
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In 2016, Metropolitan’s Board authorized the On-site Retrofit Program (ORP), with an additional budget of $10
million. This program encompassed lessons learned from the Pilot Program and feedback from member
agencies to make the program more streamlined and improve its efficiency. As of fiscal year 2019/20, the ORP
has successfully converted 440 sites, increasing the use of recycled water by 12,691 acre-feet per year.

Stormwater Pilot Programs
In 2019, Metropolitan’s Board authorized both the Stormwater for Direct Use Pilot Program and a Stormwater
for Recharge Pilot Program to study the feasibility of reusing stormwater to help meet regional demands in
Southern California. These pilot programs are intended to encourage the development, monitoring, and study of
new and existing stormwater projects by providing financial incentives for their construction/retrofit and
monitoring/reporting costs. These pilot programs will help evaluate the potential benefits delivered by
stormwater capture projects and provide a basis for potential future funding approaches. Metropolitan’s Board
authorized a total of $12.5 million for the stormwater pilot programs ($5 million for the District Use Pilot and
$7.5 million for the Recharge Pilot).

Current Status and Results of Metropolitan’s Local Resource
Programs
Today, nearly one-half of the total recycled water and groundwater recovery production in the region has been
developed with an incentive from one or more of Metropolitan’s local resource programs. During fiscal year
2020, Metropolitan provided about $13 million for production of 71,000 acre-feet of recycled water for nonpotable and indirect potable uses. Metropolitan provided about $4 million to support projects that produced
about 50,000 acre-feet of recovered groundwater for municipal use. Since 1982, Metropolitan has invested $680
million to fund 85 recycled water projects and 27 groundwater recovery projects that have produced a
cumulative total of about 4 million acre-feet.

Conservation Programs
Metropolitan’s regional conservation programs and approaches have a long history. Decades ago, Metropolitan
recognized that demand management at the consumer level would be an important part of balancing regional
supplies and demands. Water conservation efforts were seen as a way to reduce the need for imported supplies
and offset the need to transport or store additional water into or within the Metropolitan service area. The
actual conservation of water takes place at the retail consumer level. Regional conservation approaches have
proven to be effective at reaching retail consumers throughout Metropolitan’s service area and successfully
implementing water saving devices, programs and practices. Through the pooling of funding by Metropolitan’s
member agencies, Metropolitan is able to engage in regional campaigns with wide-reaching impact. Regional
investments in demand management programs, of which conservation is a key part along with local supply
programs, benefit all member agencies regardless of project location. These programs help to increase regional
water supply reliability, reduce demands for imported water supplies, decrease the burden on Metropolitan’s
infrastructure, reduce system costs, and free up conveyance capacity to the benefit of all member agencies.

Incentive-Based Conservation Programs
Conservation Credits Program
In 1988, Metropolitan’s Board approved the Water Conservation Credits Program (Credits Program). The Credits
Program is similar in concept to the Local Projects Program (LPP). The purpose of the Credits Program is to
encourage local water agencies to implement effective water conservation projects through the use of financial
incentives. The Credits Program provides financial assistance for water conservation projects that reduce
demands on Metropolitan’s imported water supplies and require Metropolitan’s assistance to be financially
feasible.
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Initially, the Credits Program provided 50 percent of a member agency’s program cost, up to a maximum of $75
per acre-foot of estimated water savings. The $75 Base Conservation Rate was established based Metropolitan’s
avoided cost of pumping SWP supplies. The Base Conservation Rate has been revisited by Metropolitan’s Board
and revised twice since 1988, from $75 to $154 per acre-foot in 1990 and from $154 to $195 per acre-foot in
2005.
In fiscal year 2020 Metropolitan processed more than 30,400 rebate applications totaling $18.9 million.

Member Agency Administered Program
Some member agencies also have unique programs within their service areas that provide local rebates that
may differ from Metropolitan’s regional program. Metropolitan continues to support these local efforts through
a member agency administered funding program that adheres to the same funding guidelines as the Credits
Program. The Member Agency Administered Program allows member agencies to receive funding for local
conservation efforts that supplement, but do not duplicate, the rebates offered through Metropolitan’s regional
rebate program.

Water Savings Incentive Program
There are numerous commercial entities and industries within Metropolitan’s service area that pursue unique
savings opportunities that do not fall within the general rebate programs that Metropolitan provides. In 2012,
Metropolitan designed the Water Savings Incentive Program (WSIP) to target these unique commercial and
industrial projects. In addition to rebates for devices, under this program, Metropolitan provides financial
incentives to businesses and industries that created their own custom water efficiency projects. Qualifying
custom projects can receive funding for permanent water efficiency changes that result in reduced potable
demand.

Non-Incentive Conservation Programs
In addition to its incentive-based conservation programs, Metropolitan also undertakes additional efforts
throughout its service area that help achieve water savings without the use of rebates. Metropolitan’s nonincentive conservation efforts include:
•

residential and professional water efficient landscape training classes

•

water audits for large landscapes

•

research, development and studies of new water saving technologies

•

advertising and outreach campaigns

•

community outreach and education programs

•

advocacy for legislation, codes, and standards that lead to increased water savings

Current Status and Results of Metropolitan’s Conservation
Programs
Since 1990, Metropolitan has invested $824 million in conservation rebates that have resulted in a cumulative
savings of 3.27 million acre-feet of water. These investments include $450 million in turf removal and other
rebates during the last drought which resulted in 175 million square feet of lawn turf removed. During fiscal year
2020, 1.06 million acre-feet of water is estimated to have been conserved. This annual total includes
Metropolitan’s Conservation Credits Program; code-based conservation achieved through Metropolitansponsored legislation; building plumbing codes and ordinances; reduced consumption resulting from changes in
water pricing; and pre-1990 device retrofits.
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Infeasibility of Accounting Regional Investments in Reduced
Reliance Below the Regional Level
The accounting of regional investments that contribute to reduced reliance on supplies from the Delta
watershed is straightforward to calculate and report at the regional aggregate level. However, any similar
accounting is infeasible for the individual member agencies or their customers. As described above, the region
(through Metropolitan) makes significant investments in projects, programs and other resources that reduce
reliance on the Delta. In fact, all of Metropolitan’s investments in Colorado River supplies, groundwater and
surface storage, local resources development and demand management measures that reduce reliance on the
Delta are collectively funded by revenues generated from the member agencies through rates and charges.
Metropolitan’s revenues cannot be matched to the demands or supply production history of an individual
agency, or consistently across the agencies within the service area. Each project or program funded by the
region has a different online date, useful life, incentive rate and structure, and production schedule. It is
infeasible to account for all these things over the life of each project or program and provide a nexus to each
member agency’s contributions to Metropolitan’s revenue stream over time. Accounting at the regional level
allows for the incorporation of the local supplies and water use efficiency programs done by member agencies
and their customers through both the regional programs and through their own specific local programs. As
shown above, despite the infeasibility of accounting reduced Delta reliance below the regional level,
Metropolitan’s member agencies and their customers have together made substantial contributions to the
region’s reduced reliance.
Because of this infeasibility to separate out the individual member agency’s reduced reliance on the Delta,
Metropolitan has completed the analysis to demonstrate a regional wide reduction which is shown in Table C-4.

4. Summary of Expected Outcomes for Reduced Reliance on the
Delta
As stated in WR P1(c)(1)(C), the policy requires that, commencing in 2015, UWMPs include expected outcomes
for measurable reduction in Delta reliance and improved regional self- reliance. WR P1 further states that those
outcomes shall be reported in the UWMP as the reduction in the amount of water used, or in the percentage of
water used, from the Delta.
The expected outcomes for Western’s reduced Delta reliance and regional self-reliance were developed using
the approach and guidance described in the Guidebook Appendix C issued in March 2021.

Improved Regional Self-Reliance
The data used to demonstrate increased regional self-reliance in this analysis represent the total regional efforts
of Western and the retail agencies in its service area and was developed in conjunction with Metropolitan as
part of the UWMP coordination process.
The following provides a summary of the near-term (2025) and long-term (2045) expected outcomes for
Western’s regional self-reliance.
• Near-term (2025) – Normal water year regional self-reliance is expected to increase by approximately
120,000 AF from the 2010 baseline (Table C-3).
• Long-term (2045) – Normal water year regional self-reliance is expected to increase by approximately
115,000 AF from the 2010 baseline (Table C-3).
The results show that Western and the retail agencies in its service area are reducing reliance on the Delta and
improving regional self-reliance through investing in local supplies, in conjunction with Metropolitan and other
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member agency efforts. As discussed, additional investments in local supplies, such as recycled water, were not
included in this analysis to be conservative due to gaps in comparable data between the 2010 baseline and
future years. As a result, the improvement in regional self-reliance is expected to be even greater than
demonstrated in this analysis.

Reduced Reliance on Supplies from the Delta Watershed
For reduced reliance on supplies from the Delta Watershed, the data used in this analysis represent the total
regional efforts of Metropolitan, its member agencies (e.g., Western), and their customers, and were developed
in conjunction with Western and other Metropolitan member agencies as part of the UWMP coordination
process (as described in Section 5 of Metropolitan’s 2020 UWMP). In accordance with UWMP requirements,
Metropolitan’s member agencies and their customers (many of them retail agencies) also report demands and
supplies for their service areas in their respective UWMPs. The data reported by those agencies are not additive
to the regional totals shown in Metropolitan’s UWMP, rather their reporting represents subtotals of the regional
total and should be considered as such for the purposes of determining reduced reliance on the Delta.
While the demands that Metropolitan’s member agencies and their customers report in their UWMP’s are a
good reflection of the demands in their respective service areas, they do not adequately represent each water
suppliers’ individual contributions to reduced reliance on the Delta. To calculate and report their reliance on
water supplies from the Delta watershed, water suppliers that receive water from the Delta through other
regional or wholesale water suppliers would need to determine the amount of Delta water that they receive
from the regional or wholesale supplier. Two specific pieces of information are needed to accomplish this, first is
the quantity of demands on the regional or wholesale water supplier that accurately reflect a supplier’s
contributions to reduced reliance on the Delta and second is the quantity of a supplier’s demands on the
regional or wholesale water supplier that are met by supplies from the Delta watershed.
For water suppliers that make investments in regional projects or programs it may be infeasible to quantify their
demands on the regional or wholesale water supplier in a way that accurately reflects their individual
contributions to reduced reliance on the Delta. Due to the extensive, long-standing, and successful
implementation of regional demand management and local resource incentive programs in Metropolitan’s
service area, this infeasibility holds true for Metropolitan’s members as well as their customers. For
Metropolitan’s service area, reduced reliance on supplies from the Delta watershed can only be accurately
accounted for at the regional level.
The results show that as a region, Metropolitan and its members (including Western) as well as their customers
are measurably reducing reliance on the Delta and improving regional self-reliance.

5. UWMP Implementation
In addition to the analysis and documentation described above, WR P1 subsection (c)(1)(B) requires that all
programs and projects included in the UWMP that are locally cost-effective and technically feasible, which
reduce reliance on the Delta, are identified, evaluated, and implemented consistent with the implementation
schedule. WR P1 (c)(1)(B) states that:
(B) Identified, evaluated, and commenced implementation, consistent with the implementation schedule
set forth in the Plan, of all programs and projects included in the Plan that are locally cost effective and
technically feasible which reduce reliance on the Delta[.]
In accordance with Water Code Section 10631(f), water suppliers must already include in their UWMP a detailed
description of expected future projects and programs that they may implement to increase the amount of water
supply available to them in normal and single-dry water years and for a period of drought lasting five
consecutive years. The UWMP description must also identify specific projects, include a description of the
increase in water supply that is expected to be available from each project, and include an estimate regarding
the implementation timeline for each project or program.
Western Municipal Water District

14

Draft 2020 Urban Water Management Plan

Appendix Q: Demonstration of Reduced Delta Reliance

Appendix Q

Chapters 4 and 9 of Western’s 2020 UWMP summarizes the implementation plan and continued progress in
developing a diversified water portfolio to meet the region’s water needs.

6. 2015 UWMP Appendix Q
The information contained in this appendix is also intended to be a new Appendix Q to Western’s 2015 UWMP
consistent with WR P1 subsection (c)(1)(C) (Cal. Code Regs. tit. 23, § 5003). Western provided notice of the
availability of the draft 2020 UWMP, 2020 WSCP, and the new Appendix Q to the 2015 UWMP and held a public
hearing to consider adoption of the documents in accordance with CWC Sections 10621(b) and 10642, and
Government Code Section 6066, and Chapter 17.5 (starting with Section 7290) of Division 7 of Title 1 of the
Government Code. The public review drafts of the 2020 UWMP, 2020 WSCP, and Appendix Q to the 2015
UWMP were posted on Western’s website, https://www.wmwd.com/215/Urban-Water-Management-Plan, in
advance of the public hearing on June 16, 2021. The notice of availability of the documents was sent to
Western’s customers, as well as cities and counties in Western’s service area. Copies of the notification letters
are included in the 2020 UWMP Appendix B. Thus, this Appendix Q to Western’s 2020 UWMP, which was
adopted with Western’s 2020 UWMP, will also be recognized and treated as Appendix Q to Western’s 2015
UWMP.
Western held a public hearing for the draft 2020 UWMP, draft 2020 WSCP, and draft Appendix Q to the 2015
UWMP on June 16, 2021, at a regular Board of Directors (Board) meeting, held online due to COVID-19
concerns. Western’s Board determined that the 2020 UWMP and the 2020 WSCP accurately represent the water
resources plan for Western’s service area. In addition, Western’s Board determined that this appendix to both
the 2015 UWMP and the 2020 UWMP includes all the elements described in Delta Plan Policy WR P1, Reduce
Reliance on the Delta through Improved Regional Water Self-Reliance (Cal. Code Regs. tit. 23, § 5003), which
need to be included in a water supplier’s UWMP to support a certification of consistency for a future covered
action. As stated in Resolutions XXXX, XXXX, and XXXX, Western’s Board adopted the 2020 UWMP, 2020 WSCP,
and Appendix Q to the 2015 UWMP and authorized their submittal to the State of California. Copies of the
resolutions are included in the 2020 UWMP Appendix D.
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R

2-1R | Public Water Systems
STATUS: Published

NOTES: -

Public Water
System Number
CA3310049
CA3310036
CA3310076
-

Public Water System Name

Number of Municipal
Connections 2020

Volume of Water
Supplied 2020

WESTERN MWD
WESTERN MWD - MURRIETA
DIVISION
WESTERN MWD (ID A RAINBOW)

21,657

22,969

2,946

2,134

42

31

Total:

24,645

25,134

2-2 | Public Water Systems
STATUS: Published

NOTES: -

Type of Plan

Member of
RUWMP

Member of
Regional Alliance

Individual UWMP

No

No

Name of RUWMP or
Regional Alliance

2-3 | Agency Identification
STATUS: Published

NOTES: cannot select both wholesale and retailer; override in word table

Type of Supplier

Year Type

Retailer

Calendar Years

First Day of Year
DD

Conversion to Gallons:
Conversion to Gallons per Day:

MM

325851
892.7425

Unit Type

Acre Feet (AF)

2-4R | Water Supplier Information Exchange
STATUS: Published
NOTES: -

Wholesale Water Supplier Name
Western Municipal Water District
1Western considers their retail system as a wholesale customer and imports water for their retail customers.

-

2-4W | Water Supplier Information Exchange
STATUS: Published

NOTES:

Supplier has informed more than 10 other water suppliers of water
supplies available in accordance with Water Code Section 10631.
Completion of the table below is optional.
If not completed, include a list of the water suppliers that were informed.
Location of List:

Wholesale Water Supplier Name
Box Springs Mutual Water District
City of Corona
City of Norco
Eagle Valley Mutual Water Company
Elsinore Valley Municipal Water District
Home Gardens County Water District
Jurupa Community Services District
Rancho California Water District
Riverside Highlands Water Company
Riverside Public Utilities
Rubidoux Community Services District
Santa Ana River Water Company
Temescal Valley Water District

3-1R | Current & Projected Population
STATUS: Published
NOTES:

Population Served
Riverside
Murrieta
Rainbow
Total

2020

2025

2030

2035

2040

2045

79,044
15,676
178

87,652
18,011
202

97,260
20,610
231

107,981
23,506
262

120,293
26,389
294

134,013
29,621
324

105,865

118,101

131,749

146,976

163,958

94,898

3-1W | Current & Projected Population
STATUS: Published
NOTES:

Population Served

2020

2025

2030

2035

2040

2045

Western Wholesale

979,634

1,025,334

1,077,603

1,131,288

1,177,721

1,225,915

1,025,334

1,077,603

1,131,288

1,177,721

1,225,915

Total

979,634

4-1R | Actual Demands for Water
-

STATUS: Published

NOTES:

-

-

-

-

Use Type

Additional
Description

Level of Treatment
When Delivered

2020
Volume

Potable
Potable
Military
Temporary
Fireline

Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water
Other Non-Potable Water
Other Non-Potable Water
Other Non-Potable Water

Single Family
Multi-Family
Commercial
Industrial
Landscape
Agricultural irrigation
Other
Other
Other
Losses
Landscape
Agricultural irrigation
Losses
-

Non-Potable
Non-Potable
Non-Potable

Total:

14,973
731
1,328
940
2,563
397
132
159
6
602
1,538
2,366
1,006
26,741

Optional 4-1R | Actual Demands for Water: Potable
INCLUDE IN UWMP:

Yes

-

Use Type
Single Family
Multi-Family
Commercial
Industrial
Landscape
Agricultural irrigation
Other
Other
Other
Losses
-

Additional
Description

Potable
Potable
Military
Temporary
Fireline

Level of Treatment
When Delivered

2020 Volume

Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water

14,973
731
1,328
940
2,563
397
132
159
6
602
Total:

21,831

Optional 4-1R | Actual Demands for Water: Non-Potable
INCLUDE IN UWMP:

Yes

-

Use Type

Additional
Description

Level of Treatment
When Delivered

Landscape
Agricultural irrigation
Losses

Non-Potable
Non-Potable
Non-Potable

Other Non-Potable Water
Other Non-Potable Water
Other Non-Potable Water

-

2020 Volume

Total:

1,538
2,366
1,006
4,910

4-1W | Actual Demands for Water
-

STATUS: Published

NOTES:

-

-

-

-

Use Type

Additional
Description

Level of Treatment
When Delivered

2020
Volume

Box Springs Mutual
Water District

Drinking Water

149

City of Corona

Drinking Water

1,229

City of Corona

Raw Water

City of Norco

Drinking Water

Eagle Valley

Raw Water

Sales/Transfers/Exchanges to
Other Agencies
Sales/Transfers/Exchanges to
Other Agencies
Sales/Transfers/Exchanges to
Other Agencies
Sales/Transfers/Exchanges to
Other Agencies
Sales/Transfers/Exchanges to
Other Agencies

Elsinore Valley
Sales/Transfers/Exchanges to
Municipal Water
Other Agencies
District
Sales/Transfers/Exchanges to Rancho California
Other Agencies
Water District
Sales/Transfers/Exchanges to Rancho California
Other Agencies
Water District
Sales/Transfers/Exchanges to Temescal Valley Water
Other Agencies
District
Sales/Transfers/Exchanges to
Western Retail
Other Agencies
Sales/Transfers/Exchanges to
Western Retail
Other Agencies
-

16,637
4,814
132

Drinking Water

15,115

Drinking Water

10,886

Raw Water

6,563

Drinking Water

3,435

Drinking Water

14,148

Raw Water

1,819
Total:

74,927

Optional 4-1W | Actual Demands for Water: Potable
INCLUDE IN UWMP:

Yes

-

Use Type
Sales/Transfers/Exchanges to
Other Agencies
Sales/Transfers/Exchanges to
Other Agencies
Sales/Transfers/Exchanges to
Other Agencies

Additional
Description

Level of Treatment
When Delivered

Box Springs Mutual
Water District

Drinking Water

149

City of Corona

Drinking Water

1,229

City of Norco

Drinking Water

4,814

Drinking Water

15,115

Drinking Water

10,886

Drinking Water

3,435

Drinking Water

14,148

Elsinore Valley
Sales/Transfers/Exchanges to
Municipal Water
Other Agencies
District
Sales/Transfers/Exchanges to Rancho California
Other Agencies
Water District
Sales/Transfers/Exchanges to Temescal Valley Water
Other Agencies
District
Sales/Transfers/Exchanges to
Western Retail
Other Agencies
-

2020
Volume

Total:

49,776

Optional 4-1W | Actual Demands for Water: Non-Potable
INCLUDE IN UWMP:

Yes

-

Use Type
Sales/Transfers/Exchanges to
Other Agencies
Sales/Transfers/Exchanges to
Other Agencies
Sales/Transfers/Exchanges to
Other Agencies
Sales/Transfers/Exchanges to
Other Agencies
-

Additional
Description

Level of Treatment
When Delivered

2020
Volume

City of Corona

Raw Water

16,637

Eagle Valley

Raw Water

132

Rancho California
Water District

Raw Water

6,563

Western Retail

Raw Water

1,819
Total:

25,151

4-2R | Projected Demands for Water
-

STATUS: Published

NOTES:

-

-

-

-

Use Type

Single Family
Multi-Family
Commercial
Industrial
Other
Landscape
Agricultural irrigation
Other
Other
Losses
Agricultural irrigation
Landscape
Losses
-

-

-

-

Projected Water Use
Additional
Description

Military

Fireline
Temporary
Non-Potable
Non-Potable
Non-Potable
Total:

2025

2030

2035

2040

2045

16,704
815
1,481
1,049
148
2,859
443
6
177
930
1,779
2,737
1,039

18,632
909
1,652
1,170
165
3,189
494
7
198
1,037
2,058
3,166
1,202

20,784
1,015
1,843
1,305
184
3,557
551
8
220
1,157
2,296
3,532
1,340

23,183
1,132
2,056
1,456
205
3,968
615
9
246
1,289
2,561
3,940
1,495

25,802
1,260
2,288
1,620
228
4,417
685
10
274
1,435
2,857
4,396
1,668

30,167

33,879

37,792

42,155

46,940

Optional 4-2R | Projected Demands for Water: Potable
INCLUDE IN UWMP:

Yes

-

Use Type

Single Family
Multi-Family
Commercial
Industrial
Other
Landscape
Agricultural irrigation
Other
Other
Losses
-

Projected Water Use
Additional
Description

Military

Fireline
Temporary

Total:

2025

2030

2035

2040

2045

16,704
815
1,481
1,049
148
2,859
443
6
177
930

18,632
909
1,652
1,170
165
3,189
494
7
198
1,037

20,784
1,015
1,843
1,305
184
3,557
551
8
220
1,157

23,183
1,132
2,056
1,456
205
3,968
615
9
246
1,289

25,802
1,260
2,288
1,620
228
4,417
685
10
274
1,435

24,612

27,453

30,624

34,159

38,019

Optional 4-2R | Projected Demands for Water: Non-Potable
INCLUDE IN UWMP:

Yes

-

Use Type

Agricultural irrigation
Landscape
Losses
-

Projected Water Use
Additional
Description
Non-Potable
Non-Potable
Non-Potable
Total:

2025

2030

2035

2040

2045

1,779
2,737
1,039

2,058
3,166
1,202

2,296
3,532
1,340

2,561
3,940
1,495

2,857
4,396
1,668

5,555

6,426

7,168

7,996

8,921

4-2W | Projected Demands for Water
-

STATUS: Published

NOTES: -

-

-

-

-

Use Type

Sales/Transfers/Exchanges to
Other Agencies
Sales/Transfers/Exchanges to
Other Agencies
Sales/Transfers/Exchanges to
Other Agencies
Sales/Transfers/Exchanges to
Other Agencies

-

-

-

Projected Water Use
Additional
Description
Box Springs

2025

2030

2035

2040

2045

145

150

175

175

175

City of Corona

1,838

1,838

1,838

1,838

1,838

City of Corona

13,323

13,323

13,323

13,323

13,323

250

250

250

250

250

110

110

110

110

110

18,000

16,605

18,338

20,073

21,925

3,700

3,700

3,700

3,700

10,000

10,000

10,000

10,000

10,000

16,593

12,240

12,848

9,289

10,088

13,286

13,286

13,286

17,625

17,625

1,200

2,000

2,000

2,000

2,000

2,000

3,000

3,000

3,000

3,000

3,720

3,800

3,800

3,800

3,800

17,328

22,104

25,042

28,929

34,826

City of Norco

Eagle Valley
Sales/Transfers/Exchanges to
Mututal Water
Other Agencies
Company
Elsinore Valley
Sales/Transfers/Exchanges to
Municipal
Other Agencies
Water District
Elsinore Valley
Sales/Transfers/Exchanges to
Municipal
Other Agencies
Water District
Jurupa
Sales/Transfers/Exchanges to Community
Other Agencies
Services
District
Rancho
Sales/Transfers/Exchanges to
California
Other Agencies
Water District
Rancho
Sales/Transfers/Exchanges to
California
Other Agencies
Water District
Rubidoux
Sales/Transfers/Exchanges to Community
Other Agencies
Services
District
Sales/Transfers/Exchanges to Riverside
Other Agencies
Public Utilities
Temescal
Sales/Transfers/Exchanges to
Valley Water
Other Agencies
District
Sales/Transfers/Exchanges to
Western Retail
Other Agencies
Sales/Transfers/Exchanges to
Western Retail
Other Agencies

-

1,115

-

-

-

789

-

Total:

98,908

102,406

107,710

114,112

123,449

Optional 4-2W | Projected Demands for Water: Potable
INCLUDE IN UWMP:

Yes

-

Use Type

Projected Water Use
Additional
Description

Sales/Transfers/Exchanges to
Box Springs
Other Agencies
Sales/Transfers/Exchanges to
City of Corona
Other Agencies
Sales/Transfers/Exchanges to
City of Norco
Other Agencies
Elsinore Valley
Sales/Transfers/Exchanges to
Municipal
Other Agencies
Water District
Jurupa
Sales/Transfers/Exchanges to Community
Other Agencies
Services
District
Rancho
Sales/Transfers/Exchanges to
California
Other Agencies
Water District
Rubidoux
Sales/Transfers/Exchanges to Community
Other Agencies
Services
District
Sales/Transfers/Exchanges to Riverside
Other Agencies
Public Utilities
Temescal
Sales/Transfers/Exchanges to
Valley Water
Other Agencies
District
Sales/Transfers/Exchanges to
Western Retail
Other Agencies
-

Total:

2025

2030

2035

2040

2045

145

150

175

175

175

1,838

1,838

1,838

1,838

1,838

250

250

250

250

250

18,000

16,605

18,338

20,073

21,925

10,000

10,000

10,000

10,000

10,000

16,593

12,240

12,848

9,289

10,088

1,200

2,000

2,000

2,000

2,000

2,000

3,000

3,000

3,000

3,000

3,720

3,800

3,800

3,800

3,800

17,328

22,104

25,042

28,929

34,826

71,074

71,987

77,291

79,354

87,902

Optional 4-2W | Projected Demands for Water: Non-Potable
INCLUDE IN UWMP:

Yes

-

Use Type

Projected Water Use
Additional
Description

Sales/Transfers/Exchanges to
City of Corona
Other Agencies
Eagle Valley
Sales/Transfers/Exchanges to
Mututal Water
Other Agencies
Company
Elsinore Valley
Sales/Transfers/Exchanges to
Municipal
Other Agencies
Water District
Rancho
Sales/Transfers/Exchanges to
California
Other Agencies
Water District
Sales/Transfers/Exchanges to
Western Retail
Other Agencies
-

Total:

2025

2030

2035

2040

2045

13,323

13,323

13,323

13,323

13,323

110

110

110

110

110

3,700

3,700

3,700

3,700

13,286

13,286

17,625

17,625

-

13,286
1,115
27,834

30,419

30,419

34,758

789
35,547

4-3R | Total Gross Water Use
STATUS: Published

-

NOTES:

-

2020

2025

2030

2035

2040

2045

Potable and Raw Water
From Table 4-1R and 4-2R

24,983

28,227

31,281

34,312

38,123

42,908

Recycled Water Demand*
From Table 6-4R

1,758

1,940

2,598

3,480

4,032

4,032

26,741

30,167

33,879

37,792

42,155

46,940

Total Water Use:

-

Optional 4-3R | Total Gross Water Use: Potable
INCLUDE IN UWMP:

Yes

-

-

2020

2025

2030

2035

2040

2045

Potable and Raw Water
From Table 4-1R and 4-2R

21,831

24,612

27,453

30,624

34,159

38,019

Total Water Use

21,831

24,612

27,453

30,624

34,159

38,019

-

4-3R | Total Gross Water Use: Non-Potable
INCLUDE IN UWMP:

Yes

-

-

2020

2025

2030

2035

2040

2045

Recycled Water Demand*
From Table 6-4R

1,758

1,940

2,598

3,480

4,032

4,032

Raw and Other Non-Potable
From Table 4-1R and 4-2R

3,152

3,615

3,828

3,688

3,964

4,889

Total Water Use

4,910

5,555

6,426

7,168

7,996

8,921

-

4-3W | Total Water Use
-

STATUS: Published

NOTES: -

-

2020

2025

Potable and Raw Water
From Table 4-1W and 4-2W

74,927

98,908

Recycled Water Demand*
From Table 6-4W
Total Water Demand:
-

-

74,927

-

98,908

2030

2035

2040

2045

102,406

107,710

114,112

123,449

-

102,406

-

107,710

-

114,112

-

123,449

4-3W | Total Water Use: Potable
INCLUDE IN UWMP:

Yes

-

-

2020

2025

2030

2035

2040

2045

Potable and Raw Water
From Table 4-1W and 4-2W

49,776

71,074

71,987

77,291

79,354

87,902

Total Water Demand

49,776

71,074

71,987

77,291

79,354

87,902

-

4-3W | Total Water Use: Non-Potable
INCLUDE IN UWMP:

Yes

-

Recycled Water Demand*
From Table 6-4W

2020

2025

-

2030

-

2035

-

2040

-

2045

-

-

Other Non-Potable Water
From Tables 4-1W and 4-2W

25,151

27,834

30,419

30,419

34,758

35,547

Total Water Demand

25,151

27,834

30,419

30,419

34,758

35,547

-

4-4R | 12 Month Water Loss Audit Reporting
STATUS: Published

-

NOTES: -

Report Period Start Date
MM

YYYY

1
1
1
1

2016
2017
2018
2019

Volume of Water Loss*
3,771
4,300
1,650
1,180

4-4W | 12 Month Water Loss Audit Reporting
STATUS: Published

-

NOTES:

Report Period Start Date
MM

YYYY

Volume of Water Loss*

4-5R | Inclusion in Water Use Projections
-

STATUS: Published

NOTES:

Are Future Water Savings Included in Projections?
Refer to Appendix K of UWMP Guidebook.

No

Are Lower Income Residential Demands Included in Projections?

Yes

5-1R | Baselines & Targets Summary
-

STATUS: Published

NOTES: -

Baseline Period

Start
Year

End
Year

Average Baseline
GPCD*

Confirmed 2020
Target *

10-15 Year

1995

2004

430

352

5 Year

2003

2007

370

352

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

-

5-2R | 2020 Compliance
-

STATUS: Published

NOTES: -

Optional Adjustments to 2020 GPCD
Actual 2020
GPCD*

205

Extraordinary
Events*

Economic
Adjustment*

Weather
Normalization*

Total
Adjustments*

Adjusted
2020 GPCD*

0

0

0

0

0

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

-

2020 GPCD*
(Adjusted if
applicable)

Supplier
Achieved
Targeted
Reduction
in 2020

0

Yes

6-1R | Groundwater Volume Pumped
-

STATUS: Published

NOTES:

All or part of the groundwater described below is desalinated.
Groundwater Type

Location or Basin Name

Alluvial Basin
Alluvial Basin

Temecula Valley
San Bernardino Basin Area

398
227

423
227

398
227

370
227

399
227

Total:

625

650

625

597

626

-

2016

2017

2018

2019

2020

Optional 6-1R | Groundwater Volume Pumped: Potable
INCLUDE IN UWMP:

No

-

All or part of the groundwater described below is desalinated.
Groundwater Type

Location or Basin Name

2016

2017

2018

2019

2020

Alluvial Basin
Alluvial Basin

Temecula Valley
San Bernardino Basin Area

1,905
227

2,148
227

1,905
227

2,010
227

2,233
227

Total:

2,132

2,375

2,132

2,237

2,460

-

6-1W | Groundwater Volume Pumped
-

STATUS: Published

NOTES: -

All or part of the groundwater described below is desalinated.
Groundwater Type

Location or Basin Name

2016

2017

2018

2019

2020

Alluvial Basin

Riverside-Arlington

4,880

4,754

5,433

4,449

4,814

4,880

4,754

5,433

4,449

4,814

-

Total:

6-2R | Wastewater Collected within Service Area in 2020
-

STATUS: Published

NOTES:

The supplier will complete the table.
Percentage of 2020 service area covered by wastewater collection system (optional):
Percentage of 2020 service area population covered by wastewater collection system (optional):

Wastewater Collection
Name of Wastewater
Collection Agency

Wastewater Volume
Metered or Estimated

Recipient of Collected Wastewater

Wastewater Volume Collected
from UWMP Service Area in 2020

Name of Wastewater Agency
Receiving Collected Wastewater

Western Municipal Water
Metered
District

1,758 Western Municipal Water District

Western Municipal Water
Estimated
District

1,000

Rancho California Water
District
Eastern Municipal Water
District
-

Western Riverside County
Regional Wastewater Authority

Estimated

900 Rancho California Water District

Estimated

245 Eastern Municipal Water District
Total:

3,903

Wastewater Treatment
Plant Name
Western Water Recycling
Facility
Western Riverside County
Regional Wastewater
Treatment Plant
Santa Rosa Water
Reclamation Facility
Temecula Valley Regional
Water Reclamation Facility

Wastewater Treatment Plant
Located within UWMP Area

WWTP Operation Contracted
to a Third Party

Yes

No

Yes

No

No

Yes

No

Yes

6-3R | Wastewater Treatment & Discharge Within Service Area in 2020
-

STATUS: Published

NOTES:

The supplier will complete the table.
-

2020 Volumes

Wastewater
Treatment Plant
Name

Discharge Location Discharge Location Wastewater
Name or Identifier
Description
Discharge ID
Number

Western Water
Recycling Facility

Riverside National
Cemetary, General
Old Golf Course,
various agricultural
and landscape
customers

Western Riverside
County Regional
Water Authority
Treatment Plant

Santa Ana River

-

Method of
Disposal

Plant Treats
Wastewater
Generated Outside
the Service Area

Treatment Level

re-use: landscaping,
agriculture, parks,
schools, nurseries

Land disposal

No

Tertiary

1,758

-

1,758

-

surface water

River or creek outfall Yes

Tertiary

850

850

-

-

2,608

850

1,758

Wastewater
Treated

Total:

Discharged
Treated
Wastewater

Recycled
Within
Service Area

Recycled
Outside of
Service Area

-

Instream
Flow Permit
Requirement

-

6-3W | Wastewater Treatment & Discharge Within Service Area in 2020
-

STATUS: Published

NOTES: -

The supplier will complete the table.
Wastewater
Treatment Plant
Name

-

-

2020 Volumes
Discharge Location Discharge Location Wastewater
Name or Identifier
Description
Discharge ID
Number

Method of
Disposal

Plant Treats
Wastewater
Generated Outside
the Service Area

Treatment Level

Total:

Wastewater
Treated

Discharged
Treated
Wastewater

-

-

Recycled
Within
Service Area
-

Recycled
Outside of
Service Area
-

Instream
Flow Permit
Requirement
-

6-4R | Recycled Water Direct Beneficial Uses Within Service Area
-

STATUS: Published

-

NOTES:

-

-

The supplier will complete the table.
Name of Supplier Producing (Treating) the Recycled Water:

Western

Name of Supplier Operating the Recycled Water Distribution System:

Western

Supplemental Volume of Water Added in 2020:
Source of 2020 Supplemental Water:

Western Water Recycling Facility

Amount of
General Description
Potential Uses of
of 2020 Uses
Recycled Water

Level of Treatment

Landscape Irrigation (excludes golf courses)

AF

Landscape Nonpotable

Tertiary

879

970

1,299

1,740

2,016

Other

AF

Agriculture Nonpotable

Tertiary

879

970

1,299

1,740

2,016

2,016

1,758

1,940

2,598

3,480

4,032

4,032

Beneficial Use Type

Internal Reuse (Not included in Statewide
Recycled Water Volume).
*IPR - Indirect Potable Reuse

Potential Beneficial Uses of
Recycled Water

2020

Total:

2025

2030

2035

2040

2045

2,016

6-4W | Current & Projected Retailers Provided Recycled Water within Service Area
-

STATUS: Published

NOTES: -

Recycled water is not used and is not planned for use within the service area of the supplier. The supplier will not complete the table.
Name of Receiving Supplier or Direct Use by Wholesaler
-

Level of Treatment

2020
Total:

2025
-

2030
-

2035
-

2040
-

2045
-

-

6-5R | 2015 Recycled Water Use Projection Compared to 2020 Actual
-

STATUS: Published

NOTES: -

-

-

The supplier will complete the table.

Use Type

2015 Projection for 2020

Other
Total:
-

-

2020 Actual Use

1,600

1,758

1,600

1,758

6-5W | 2015 Recycled Water Use Projection Compared to 2020 Actual
-

STATUS: Published

NOTES: 2020 actual = WRF

-

-

The supplier will complete the table.

Name of Receiving Supplier or Direct Use by
2015 Projection for 2020
Wholesaler
Western Retail
Total:
-

-

2020 Actual Use

1,600

1,758

1,600

1,758

6-6R | Methods to Expand Future Recycled Water Use
-

STATUS: Published

NOTES: -

-

-

The supplier will complete the table below.

Name of Action

Description

Projects

Implement projects identified in the
Recycled Water Master Plan

-

Planned
Implementation
Year

1,400
Total:

-

Expected Increase
of Recycled Water
Use

1,400

6-7R | Expected Future Water Supply Projects or Programs
-

STATUS: Published

NOTES:

The supplier will complete the table.
Joint Project
Name of Future
with Other
Projects or Programs
Suppliers

Agency Name

Description

Planned
Planned for Use in
Implementation
Year Type
Year

Expected Increase
in Water Supply to
Supplier

Perris North Project

Eastern Municipal
Water District

Groundwater
remediation and
supply project

2025

500 - 1,500 AFY

Yes

All Year Types

6-7W | Expected Future Water Supply Projects or Programs
-

STATUS: Published

NOTES: -

The supplier will complete the table.
-

Page Location for Narrative in UWMP:

Joint Project
Name of Future
with Other
Projects or Programs
Suppliers

Agency Name

Description

Planned
Planned for Use in
Implementation
Year Type
Year

Riverside North
Aquifer Storage and
Recovery Project

Yes

San Bernardino
Valley Municipal
Water District

stormwater
capture

2025

All Year Types

Victoria Recharge
Basin

No

stormwater
capture and
recharge

2020

All Year Types

Expected Increase
in Water Supply to
Supplier

1,800

6-8R | Actual Water Supplies
-

STATUS: Published

NOTES: -

2020

Water Supply

Additional Detail on Water Supply

Purchased or Imported Water
Groundwater (not desalinated)
Purchased or Imported Water
Purchased or Imported Water
Groundwater (not desalinated)
Purchased or Imported Water

Metropolitan
Western Water (wheeled through RPU)
Leased Meeks and Daley
RPU Surplus
Murrieta Wells
Eastern

Purchased or Imported Water

EVMWD

Purchased or Imported Water

RPU

Recycled Water

WWRF

-

Total:

Actual
Volume

Water Quality

Total Right or Safe
Yield

15,967
227
4,208
1,016
399
1,834

Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water
Other Non-Potable
942
Water
Other Non-Potable
390
Water
1,758 Recycled Water

26,741

-

Optional 6-8R | Actual Water Supplies: Potable
INCLUDE IN UWMP:

Yes

-

2020

Actual
Volume

Water Supply

Additional Detail on Water Supply

Purchased or Imported Water
Groundwater (not desalinated)
Purchased or Imported Water
Purchased or Imported Water
Groundwater (not desalinated)
Purchased or Imported Water

Metropolitan
Western Water (wheeled through RPU)
Leased Meeks and Daley
RPU Surplus
Murrieta Wells
Eastern

15,967
227
4,208
1,016
399
1,834

Total:

23,651

-

Water Quality

Total Right or Safe
Yield

Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water
Drinking Water
-

Optional 6-8R | Actual Water Supplies: Non-Potable
INCLUDE IN UWMP:

Yes

-

2020

Water Supply

Additional Detail on Water Supply

Purchased or Imported Water

EVMWD

Purchased or Imported Water

RPU

Recycled Water

WWRF

-

Actual
Volume

Water Quality

Total Right or Safe
Yield

Other Non-Potable
Water
Other Non-Potable
390
Water
1,758 Recycled Water
942

Total:

3,090

-

6-8W | Actual Water Supplies
-

STATUS: Published

NOTES:

2020

Water Supply

Additional Detail on Water Supply

Purchased or Imported Water

Metropolitan Water District

Purchased or Imported Water

Metropolitan Water District

Desalinated Water - Groundwater

Arlington Desalter

-

Actual
Volume

Water Quality

Total Right or Safe
Yield

44,961 Drinking Water
Other Non-Potable
Water
4,814 Drinking Water

25,151

Total:

74,926

-

Optional 6-8W | Actual Water Supplies: Potable
INCLUDE IN UWMP:

Yes

-

2020

Water Supply

Additional Detail on Water Supply

Purchased or Imported Water
Desalinated Water - Groundwater

Metropolitan Water District
Arlington Desalter

-

-

Actual
Volume

Water Quality

Total Right or Safe
Yield

44,961 Drinking Water
4,814 Drinking Water
Total:

49,775

-

Optional 6-8W | Actual Water Supplies: Non-Potable
INCLUDE IN UWMP:

Yes

-

2020

Water Supply

Additional Detail on Water Supply

Purchased or Imported Water

Metropolitan Water District

-

-

Actual
Volume
25,151

Total:

25,151

Water Quality

Total Right or Safe
Yield

Other Non-Potable
Water
-

6-8DS | Source Water Desalination
-

STATUS:Published

NOTES:

-

-

The supplier will complete the table below.
Volume of Water Desalinated in AFY

Plant Name or Well ID

Plant Capacity

Intake Type

Source Water Type

Influent TDS

Brine Discharge
2016

Chino Desalter

28000

-

-

Groundwater
Total:

-

2017

2018

2019

2020

3,534

3,534

3,534

3,534

3,534

3,534

3,534

3,534

3,534

3,534

6-9R | Projected Water Supplies
-

STATUS: Published

NOTES:

-

-

-

Projected Water Supply

Water Supply
Purchased or Imported Water
Desalinated Water - Groundwater
Groundwater (not desalinated)
Purchased or Imported Water
Purchased or Imported Water
Purchased or Imported Water
Groundwater (not desalinated)
Purchased or Imported Water
Purchased or Imported Water
Purchased or Imported Water
Groundwater (not desalinated)
Recycled Water
Recycled Water
-

2025
Reasonably
Available
Volume

Additional Detail on
Water Supply

2030

Total Right or
Safe Yield

Reasonably
Available
Volume

2035

Total Right or
Safe Yield

Reasonably
Available
Volume

2040

Total Right or
Safe Yield

Reasonably
Available
Volume

2045

Total Right or
Safe Yield

Reasonably
Available
Volume

Metropolitan
Chino Desalter
Temecula Valley
Leased Meeks and Daley
RPU Surplus
Eastern North Perris
Western Owned Meeks and
Daley
Metropolitan - Non-Potable
EVMWD Palm Well
RPU Non-Potable
Western Non-Potable Well
WWRF
WRCWRA

17,328
3,534
1,452
4,680
2,000
500

22,104
3,534
1,452
4,680
1,000

25,042
3,534
1,452
4,680
1,500

28,929
3,534
1,452
4,680
1,500

34,826
3,534
1,452
4,680
-

227

227

227

227

227

1,115
900
1,600
1,940
920

900
1,600
1,600
2,598
997

900
1,600
1,600
3,481
1,079

900
1,600
1,600
4,032
1,169

789
900
1,600
1,600
4,032
1,266

Total:

36,196

-

40,692

-

45,095

-

49,623

-

54,906

Total Right or
Safe Yield

-

Optional 6-9R | Projected Water Supplies: Potable
INCLUDE IN UWMP:

Yes

-

-

Projected Water Supply

Water Supply
Purchased or Imported Water
Desalinated Water - Groundwater
Groundwater (not desalinated)
Purchased or Imported Water
Purchased or Imported Water
Purchased or Imported Water
Groundwater (not desalinated)
-

2025
Reasonably
Available
Volume

Additional Detail on
Water Supply

2030

Total Right or
Safe Yield

Reasonably
Available
Volume

2035

Total Right or
Safe Yield

Reasonably
Available
Volume

2040

Total Right or
Safe Yield

Reasonably
Available
Volume

2045

Total Right or
Safe Yield

Reasonably
Available
Volume

Metropolitan
Chino Desalter
Temecula Valley
Leased Meeks and Daley
RPU Surplus
Eastern North Perris
Western Owned Meeks and
Daley

17,328
3,534
1,452
4,680
2,000
500

22,104
3,534
1,452
4,680
1,000

25,042
3,534
1,452
4,680
1,500

28,929
3,534
1,452
4,680
1,500

34,826
3,534
1,452
4,680
-

227

227

227

227

227

Total:

29,721

-

32,997

-

36,435

-

40,322

-

44,719

Total Right or
Safe Yield

-

Optional 6-9R | Projected Water Supplies: Non-Potable
INCLUDE IN UWMP:

Yes

-

-

Projected Water Supply

-

2025
Reasonably
Available
Volume

Water Supply

Additional Detail on
Water Supply

Purchased or Imported Water
Purchased or Imported Water
Purchased or Imported Water
Groundwater (not desalinated)
Recycled Water
Recycled Water

Metropolitan - Non-Potable
EVMWD Palm Well
RPU Non-Potable
Western Non-Potable Well
WWRF
WRCWRA

-

Total:

2030

Total Right or
Safe Yield

1,115
900
1,600
1,940
920
6,475

Reasonably
Available
Volume

2035

Total Right or
Safe Yield

900
1,600
1,600
2,598
997
-

7,695

Reasonably
Available
Volume

2040

Total Right or
Safe Yield

900
1,600
1,600
3,481
1,079
-

8,660

Reasonably
Available
Volume

2045

Total Right or
Safe Yield

900
1,600
1,600
4,032
1,169
-

9,301

Reasonably
Available
Volume

Total Right or
Safe Yield

789
900
1,600
1,600
4,032
1,266
-

10,187

-

6-9W | Projected Water Supplies
-

STATUS: Published

NOTES:

-

-

-

Projected Water Supply

Water Supply

2025
Reasonably
Available
Volume

Additional Detail on
Water Supply

Desalinated Water - Groundwater Arlignton Desalter
Purchased or Imported Water
Metropolitan
-

2030

Total Right or
Safe Yield

5,000
93,908
Total:

98,908

Reasonably
Available
Volume

2035

Total Right or
Safe Yield

5,000
97,406
-

102,406

Reasonably
Available
Volume

2040

Total Right or
Safe Yield

5,000
102,710
-

107,710

Reasonably
Available
Volume

2045

Total Right or
Safe Yield

5,000
109,112
-

114,112

Reasonably
Available
Volume

Total Right or
Safe Yield

5,000
118,449
-

123,449

-

Optional 6-9W | Projected Water Supplies: Potable
INCLUDE IN UWMP:

Yes

-

-

Projected Water Supply

Water Supply

2025
Reasonably
Available
Volume

Additional Detail on
Water Supply

Desalinated Water - Groundwater Arlington Desalter
Purchased or Imported Water
Metropolitan
-

2030

Total Right or
Safe Yield

5,000
66,074
Total:

71,074

Reasonably
Available
Volume

2035

Total Right or
Safe Yield

5,000
66,987
-

71,987

Reasonably
Available
Volume

2040

Total Right or
Safe Yield

5,000
72,291
-

77,291

Reasonably
Available
Volume

2045

Total Right or
Safe Yield

5,000
74,354
-

79,354

Reasonably
Available
Volume

Total Right or
Safe Yield

5,000
82,902
-

87,902

-

Optional 6-9W | Projected Water Supplies: Non-Potable
INCLUDE IN UWMP:

Yes

-

-

Projected Water Supply

-

2025

Water Supply

Additional Detail on
Water Supply

Purchased or Imported Water

Metropolitan

-

Reasonably
Available
Volume

2030

Total Right or
Safe Yield

27,834
Total:

27,834

Reasonably
Available
Volume

2035

Total Right or
Safe Yield

30,419
-

30,419

Reasonably
Available
Volume

2040

Total Right or
Safe Yield

30,419
-

30,419

Reasonably
Available
Volume

2045

Total Right or
Safe Yield

34,758
-

34,758

Reasonably
Available
Volume

Total Right or
Safe Yield

35,547
-

35,547

-

7-1R | Basis of Water Year Data (Reliability Assessment)
-

STATUS: Published
NOTES:

-

-

Quantification of available supplies is provided in this table as either
volume only, percent only, or both.
Available Supply if Year Type Repeats

Year
Type

Base
Year

Average Year
Single-Dry Year
Consecutive Dry Years 1st Year
Consecutive Dry Years 2nd Year
Consecutive Dry Years 3rd Year
Consecutive Dry Years 4th Year
Consecutive Dry Years 5th Year

1922
1977
1988
1989
1990
1991
1992

Volume
Available

Percent of
Average Supply
99%
100%
100%
100%
100%
100%

7-1W | Basis of Water Year Data (Reliability Assessment)
-

STATUS: Published
NOTES: -

-

-

Quantification of available supplies is provided in this table as either
volume only, percent only, or both.
Available Supply if Year Type Repeats

Year
Type

Base
Year

Average Year
Single-Dry Year
Consecutive Dry Years 1st Year
Consecutive Dry Years 2nd Year
Consecutive Dry Years 3rd Year
Consecutive Dry Years 4th Year
Consecutive Dry Years 5th Year

1922
1977
1988
1989
1990
1991
1992

Volume
Available

Percent of
Average Supply
99%
100%
100%
100%
100%
100%

7-2R | Normal Year Supply and Demand Comparison
-

STATUS: Published
NOTES:

-

2025

2030

2035

2040

2045

Supply Totals
From Table 6-9R

36,196

40,692

45,095

49,623

54,906

Demand Totals
From Table 4-3R

30,167

33,879

37,792

42,155

46,940

6,029

6,813

7,303

7,468

7,966

-

Difference:
-

-

Optional 7-2R | Normal Year Supply and Demand Comparison:
Potable
INCLUDE IN UWMP:

Yes

-

2025

2030

2035

2040

2045

Supply Totals
From Optional Table 6-9R

29,721

32,997

36,435

40,322

44,719

Demand Totals
From Optional Table 4-3R

24,612

27,453

30,624

34,159

38,019

5,109

5,544

5,811

6,163

6,700

-

Difference:
-

-

Optional 7-2R | Normal Year Supply and Demand Comparison:
Non-Potable
INCLUDE IN UWMP:

Yes

-

2025

2030

2035

2040

2045

Supply Totals
From Optional Table 6-9R

6,475

7,695

8,660

9,301

10,187

Demand Totals
From Optional Table 4-3R

5,555

6,426

7,168

7,996

8,921

920

1,269

1,492

1,305

1,266

-

Difference:
-

-

7-2W | Normal Year Supply and Demand Comparison
-

STATUS: Published
NOTES:

-

2025

2030

2035

2040

2045

Supply Totals
From Table 6-9W

98,908

102,406

107,710

114,112

123,449

Demand Totals
From Table 4-3W

98,908

102,406

107,710

114,112

123,449

0

0

0

0

0

-

Difference:
-

-

Optional 7-2W | Normal Year Supply and Demand Comparison:
Potable
INCLUDE IN UWMP:

Yes

-

2025

2030

2035

2040

2045

Supply Totals
From Optional Table 6-9W

71,074

71,987

77,291

79,354

87,902

Demand Totals
From Optional Table 4-3W

71,074

71,987

77,291

79,354

87,902

0

0

0

0

0

-

Difference:
-

-

Optional 7-2W | Normal Year Supply and Demand Comparison: NonPotable
INCLUDE IN UWMP:

Yes

-

2025

2030

2035

2040

2045

Supply Totals
From Optional Table 6-9W

27,834

30,419

30,419

34,758

35,547

Demand Totals
From Optional Table 4-3W

27,834

30,419

30,419

34,758

35,547

0

0

0

0

0

-

Difference:
-

-

7-3R | Single Dry Year Supply & Demand Comparison
-

STATUS: Published
NOTES: -

-

2025

2030

2035

2040

2045

Supply Totals

36,192

40,688

45,090

49,618

54,901

Demand Totals

30,167

33,880

37,792

42,155

46,940

6,025

6,808

7,298

7,463

7,961

-

Difference:

-

-

Optional 7-3R | Single Dry Year Supply & Demand Comparison:
Potable
INCLUDE IN UWMP:

Yes

-

2025

2030

2035

2040

2045

Supply Totals

29,717

32,993

36,430

40,317

44,714

Demand Totals

24,612

27,454

30,624

34,158

38,019

5,105

5,539

5,806

6,159

6,695

-

Difference:
-

-

Optional 7-3R | Single Dry Year Supply & Demand Comparison: NonPotable
INCLUDE IN UWMP:

Yes

-

2025

2030

2035

2040

2045

Supply Totals

6,475

7,695

8,660

9,301

10,187

Demand Totals

5,555

6,426

7,168

7,997

8,921

920

1,269

1,492

1,304

1,266

-

Difference:
-

-

7-3W | Single Dry Year Supply & Demand Comparison
-

STATUS: Published
NOTES: -

-

2025

2030

2035

2040

2045

Supply Totals

98,908

102,406

107,710

114,112

123,449

Demand Totals

98,908

102,406

107,710

114,112

123,449

0

0

0

0

0

-

Difference:

-

-

Optional 7-3W | Single Dry Year Supply & Demand Comparison:
Potable
INCLUDE IN UWMP:

Yes

-

2025

2030

2035

2040

2045

Supply Totals

71,074

71,987

77,291

79,354

87,902

Demand Totals

71,074

71,987

77,291

79,354

87,902

0

0

0

0

0

-

Difference:
-

-

Optional 7-3W | Single Dry Year Supply & Demand Comparison: NonPotable
INCLUDE IN UWMP:

Yes

-

2025

2030

2035

2040

2045

Supply Totals

27,834

30,419

30,419

34,758

35,547

Demand Totals

27,834

30,419

30,419

34,758

35,547

0

0

0

0

0

-

Difference:
-

-

7-4R | Multiple Dry Years Supply & Demand Comparison
-

-

-

STATUS: Published

-

-

-

-

-

NOTES: -

-

First
Year

-

2025

2030

2035

2040

2045

Supply Totals

36,192

40,688

45,090

49,618

54,901

Demand Totals

30,167

33,880

37,792

42,155

46,940

6,025

6,808

7,298

7,463

7,961

Supply Totals

36,192

40,688

45,090

49,618

54,901

Demand Totals

30,167

33,880

37,792

42,155

46,940

6,025

6,808

7,298

7,463

7,961

Supply Totals

36,192

40,688

45,090

49,618

54,901

Demand Totals

30,167

33,880

37,792

42,155

46,940

6,025

6,808

7,298

7,463

7,961

Supply Totals

36,192

40,688

45,090

49,618

54,901

Demand Totals

30,167

33,880

37,792

42,155

46,940

6,025

6,808

7,298

7,463

7,961

Supply Totals

36,192

40,688

45,090

49,618

54,901

Demand Totals

30,167

33,880

37,792

42,155

46,940

6,025

6,808

7,298

7,463

7,961

0

0

0

0

0

Second
Year

Difference:

Third
Year

Difference:

Fourth
Year

Difference:

Fifth
Year

Difference:

Sixth
Year

Difference:
Supply Totals
Demand Totals

-

Difference:
-

-

Optional 7-4R | Multiple Dry Years Supply & Demand Comparison:
Potable
-

First
Year

-

2025

2030

2035

2040

2045

Supply Totals

29,717

32,993

36,430

40,317

44,714

Demand Totals

24,612

27,454

30,624

34,158

38,019

5,105

5,539

5,806

6,159

6,695

Supply Totals

29,717

32,993

36,430

40,317

44,714

Demand Totals

24,612

27,454

30,624

34,158

38,019

5,105

5,539

5,806

6,159

6,695

Supply Totals

29,717

32,993

36,430

40,317

44,714

Demand Totals

24,612

27,454

30,624

34,158

38,019

5,105

5,539

5,806

6,159

6,695

Supply Totals

29,717

32,993

36,430

40,317

44,714

Demand Totals

24,612

27,454

30,624

34,158

38,019

5,105

5,539

5,806

6,159

6,695

Supply Totals

29,717

32,993

36,430

40,317

44,714

Demand Totals

24,612

27,454

30,624

34,158

38,019

5,105

5,539

5,806

6,159

6,695

0

0

0

0

0

Second
Year

Difference:

Third
Year

Difference:

Fourth
Year

Difference:

Fifth
Year

Difference:

Sixth
Year
-

Difference:
Supply Totals
Demand Totals
Difference:
-

-

Optional 7-4R | Multiple Dry Years Supply & Demand Comparison:
Non-Potable
-

First
Year

-

2025

2030

2035

2040

2045

Supply Totals

6,475

7,695

8,660

9,301

10,187

Demand Totals

5,555

6,426

7,168

7,997

8,921

920

1,269

1,492

1,304

1,266

Supply Totals

6,475

7,695

8,660

9,301

10,187

Demand Totals

5,555

6,426

7,168

7,997

8,921

920

1,269

1,492

1,304

1,266

Supply Totals

6,475

7,695

8,660

9,301

10,187

Demand Totals

5,555

6,426

7,168

7,997

8,921

920

1,269

1,492

1,304

1,266

Supply Totals

6,475

7,695

8,660

9,301

10,187

Demand Totals

5,555

6,426

7,168

7,997

8,921

920

1,269

1,492

1,304

1,266

Supply Totals

6,475

7,695

8,660

9,301

10,187

Demand Totals

5,555

6,426

7,168

7,997

8,921

920

1,269

1,492

1,304

1,266

0

0

0

0

0

Second
Year

Difference:

Third
Year

Difference:

Fourth
Year

Difference:

Fifth
Year

Difference:

Sixth
Year
-

Difference:
Supply Totals
Demand Totals
Difference:
-

-

-

-

-

-

7-4W | Multiple Dry Years Supply & Demand Comparison
-

-

-

STATUS: Published

-

-

-

-

-

NOTES: -

-

First
Year

-

2025

2030

2035

2040

2045

Supply Totals

98,908

102,406

107,710

114,112

123,449

Demand Totals

98,908

102,406

107,710

114,112

123,449

0

0

0

0

0

Supply Totals

98,908

102,406

107,710

114,112

123,449

Demand Totals

98,908

102,406

107,710

114,112

123,449

0

0

0

0

0

Supply Totals

98,908

102,406

107,710

114,112

123,449

Demand Totals

98,908

102,406

107,710

114,112

123,449

0

0

0

0

0

Supply Totals

98,908

102,406

107,710

114,112

123,449

Demand Totals

98,908

102,406

107,710

114,112

123,449

0

0

0

0

0

Supply Totals

98,908

102,406

107,710

114,112

123,449

Demand Totals

98,908

102,406

107,710

114,112

123,449

0

0

0

0

0

0

0

0

0

0

Second
Year

Difference:

Third
Year

Difference:

Fourth
Year

Difference:

Fifth
Year

Difference:

Sixth
Year

Difference:
Supply Totals
Demand Totals

-

Difference:
-

-

Optional 7-4W | Multiple Dry Years Supply & Demand Comparison:
Potable
-

First
Year

-

2025

2030

2035

2040

2045

Supply Totals

71,074

71,987

77,291

79,354

87,902

Demand Totals

71,074

71,987

77,291

79,354

87,902

0

0

0

0

0

Supply Totals

71,074

71,987

77,291

79,354

87,902

Demand Totals

71,074

71,987

77,291

79,354

87,902

0

0

0

0

0

Supply Totals

71,074

71,987

77,291

79,354

87,902

Demand Totals

71,074

71,987

77,291

79,354

87,902

0

0

0

0

0

Supply Totals

71,074

71,987

77,291

79,354

87,902

Demand Totals

71,074

71,987

77,291

79,354

87,902

0

0

0

0

0

Supply Totals

71,074

71,987

77,291

79,354

87,902

Demand Totals

71,074

71,987

77,291

79,354

87,902

0

0

0

0

0

0

0

0

0

0

Second
Year

Difference:

Third
Year

Difference:

Fourth
Year

Difference:

Fifth
Year

Difference:

Sixth
Year
-

Difference:
Supply Totals
Demand Totals
Difference:
-

-

Optional 7-4W | Multiple Dry Years Supply & Demand Comparison:
Non-Potable
-

First
Year

-

2025

2030

2035

2040

2045

Supply Totals

26,796

26,719

26,719

31,058

31,058

Demand Totals

26,796

26,719

26,719

31,058

31,058

0

0

0

0

0

Supply Totals

27,834

30,419

30,419

34,758

35,547

Demand Totals

27,834

30,419

30,419

34,758

35,547

0

0

0

0

0

Supply Totals

27,834

30,419

30,419

34,758

35,547

Demand Totals

27,834

30,419

30,419

34,758

35,547

0

0

0

0

0

Supply Totals

27,834

30,419

30,419

34,758

35,547

Demand Totals

27,834

30,419

30,419

34,758

35,547

0

0

0

0

0

Supply Totals

27,834

30,419

30,419

34,758

35,547

Demand Totals

27,834

30,419

30,419

34,758

35,547

0

0

0

0

0

0

0

0

0

0

Second
Year

Difference:

Third
Year

Difference:

Fourth
Year

Difference:

Fifth
Year

Difference:

Sixth
Year
-

Difference:
Supply Totals
Demand Totals
Difference:
-

-

-

-

-

-

7-5 | Five-Year Drought Risk Assessment Tables to Address Water Code
Section 10635(b)
-

STATUS: Published
-

-

NOTES:

2021

2022

2023

2024

2025

Gross Water Use
27,394
Total Supplies
34,285
Surplus/Shortfall without WSCP Action
6,891
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
6,891
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
28,062
Total Supplies
33,246
Surplus/Shortfall without WSCP Action
5,184
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
5,184
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
28,747
Total Supplies
34,218
Surplus/Shortfall without WSCP Action
5,471
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
5,471
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
29,449
Total Supplies
34,700
Surplus/Shortfall without WSCP Action
5,251
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
5,251
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
30,167
Total Supplies
33,691
Surplus/Shortfall without WSCP Action
3,524
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
3,524
Resulting Percent Use Reduction from WSCP Action
0%

Optional 7-5 | Five-Year Drought Risk Assessment Tables to Address
Water Code Section 10635(b): Potable
INCLUDE IN UWMP:

Yes

-

Gross Water Use
22,361
Total Supplies
28,332
Surplus/Shortfall without WSCP Action
5,971
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
5,971
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
22,904
Total Supplies
27,168
Surplus/Shortfall without WSCP Action
4,264
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
4,264
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
23,460
Total Supplies
28,011
Surplus/Shortfall without WSCP Action
4,551
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
4,551
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
24,029
Total Supplies
28,360
Surplus/Shortfall without WSCP Action
4,331
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
4,331
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
24,612
Total Supplies
27,216
Surplus/Shortfall without WSCP Action
2,604
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
2,604
Resulting Percent Use Reduction from WSCP Action
0%

2021

2022

2023

2024

2025

-

-

Optional 7-5 | Five-Year Drought Risk Assessment Tables to Address
Water Code Section 10635(b): Non-Potable
INCLUDE IN UWMP:

Yes

-

Gross Water Use
5,033
Total Supplies
5,953
Surplus/Shortfall without WSCP Action
920
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
920
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
5,158
Total Supplies
6,078
Surplus/Shortfall without WSCP Action
920
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
920
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
5,287
Total Supplies
6,207
Surplus/Shortfall without WSCP Action
920
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
920
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
5,420
Total Supplies
6,340
Surplus/Shortfall without WSCP Action
920
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
920
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
5,555
Total Supplies
6,475
Surplus/Shortfall without WSCP Action
920
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
920
Resulting Percent Use Reduction from WSCP Action
0%

2021

2022

2023

2024

2025

-

-

7-5 | Five-Year Drought Risk Assessment Tables to Address Water Code
Section 10635(b)
-

STATUS: Published
-

-

NOTES:

2021

2022

2023

2024

2025

Gross Water Use
77,910
Total Supplies
77,910
Surplus/Shortfall without WSCP Action
0
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
0
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
80,458
Total Supplies
80,458
Surplus/Shortfall without WSCP Action
0
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
0
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
82,984
Total Supplies
82,984
Surplus/Shortfall without WSCP Action
0
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
0
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
85,134
Total Supplies
85,134
Surplus/Shortfall without WSCP Action
0
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
0
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
98,908
Total Supplies
98,908
Surplus/Shortfall without WSCP Action
0
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
0
Resulting Percent Use Reduction from WSCP Action
0%

Optional 7-5 | Five-Year Drought Risk Assessment Tables to Address
Water Code Section 10635(b): Potable
INCLUDE IN UWMP:

Yes

-

Gross Water Use
53,663
Total Supplies
53,663
Surplus/Shortfall without WSCP Action
0
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
0
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
55,289
Total Supplies
55,289
Surplus/Shortfall without WSCP Action
0
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
0
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
56,909
Total Supplies
56,909
Surplus/Shortfall without WSCP Action
0
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
0
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
58,170
Total Supplies
58,170
Surplus/Shortfall without WSCP Action
0
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
0
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
71,074
Total Supplies
71,074
Surplus/Shortfall without WSCP Action
0
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
0
Resulting Percent Use Reduction from WSCP Action
0%

2021

2022

2023

2024

2025

-

-

Optional 7-5 | Five-Year Drought Risk Assessment Tables to Address
Water Code Section 10635(b): Non-Potable
INCLUDE IN UWMP:

Yes

-

Gross Water Use
24,248
Total Supplies
24,248
Surplus/Shortfall without WSCP Action
0
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
0
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
25,169
Total Supplies
25,169
Surplus/Shortfall without WSCP Action
0
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
0
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
26,074
Total Supplies
26,074
Surplus/Shortfall without WSCP Action
0
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
0
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
26,964
Total Supplies
26,964
Surplus/Shortfall without WSCP Action
0
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
0
Resulting Percent Use Reduction from WSCP Action
0%
Gross Water Use
27,834
Total Supplies
27,834
Surplus/Shortfall without WSCP Action
0
Planned WSCP Actions (Use Reduction and Supply Augmentation)
WSCP (Supply Augmentation Benefit)
WSCP (Use Reduction Savings Benefit)
Revised Surplus/Shortfall
0
Resulting Percent Use Reduction from WSCP Action
0%

2021

2022

2023

2024

2025

-

-

8-1R | Water Shortage Contingency Plan Levels
-

-

-

STATUS: Published

-

-

NOTES:

-

-

Shortage
Level

Percent Shortage Range
(Numerical Value as a Percent)

1
2
3
4

At all times
Up to 4%
Up to 15%
Up to 50%

5

Greater than 50%

1

-

1

Water Shortage Condition
Water Supply Watch
Water Supply Alert
Targeting Waste Reduction
Targeting Outdoor Reductions
Mandatory Targeted Indoor/Outdoor Reductions Catastrophic Failure or "Immediate Emergency"

One stage in the Water Shortage Contingency Plan must address a water shortage of 50%.

-

8-1W | Water Shortage Contingency Plan Levels
-

-

-

STATUS: Published

-

NOTES:

-

-

Shortage
Level

Percent Shortage Range
(Numerical Value as a Percent)

1
2
3
4
5
6
-

Up to 10%
Up to 20%
Up to 30%
Up to 40%
Up to 50%
Greater than 50%
-

1

Water Shortage Condition

8-2R | Demand Reduction Actions
-

STATUS: Published
-

-

NOTES:

-

Shortage
Level

-

Demand Reduction Actions

All
All

Landscape - Other landscape restriction or prohibition
Other - Require automatic shut of hoses

All

Landscape - Limit landscape irrigation to specific times

All

Other water feature or swimming pool restriction

All

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

How much is
this going to Additional
reduce the
Explanation
shortage
or Reference
gap?

Penalty,
Charge, or
Other
Enforcement

Adjust
automatic
irrigation
timers for
weather
patterns and
landscape
requirements;
Texas Living
480 Waters
Yes
Yes
Texas Living
4,800 Waters
Yes
Features and
pools shall be
equipped with
re-circulating
pumps.
Yes
EPA Cases in
Water
Conservation:
How Efficiency
Programs
Help Water
Utilities Save
Water and
6,000 Avoid Costs
Yes

All

Landscape - Restrict or prohibit runoff from landscape irrigation

3 and Up

Implement or Modify Drought Rate Structure or Surcharge

4 and Up

Other

4 and Up
5 and Up
-

Landscape - Other landscape restriction or prohibition
Landscape - Prohibit all landscape irrigation
-

Yes
Eliminate
Adjustments to
outdoor water
budgets;
Eliminate Tier
in rates
Yes
potable
service
connections,
temporary
meters, or
permanent
meters
No
No new
landscapes
unless
irrigated with
recycled
water.
No
Yes

8-2W | Demand Reduction Actions
-

STATUS: Published
-

-

NOTES: -

-

Shortage
Level

All
-

-

Demand Reduction Actions

Expand Public Information Campaign
-

How much is
this going to Additional
reduce the
Explanation
shortage
or Reference
gap?
coordinate
with retail
agencies

Penalty,
Charge, or
Other
Enforcement

No

8-3R | Supply Augmentation & Other Actions
-

STATUS: Published
-

-

NOTES: -

-

-

Shortage
Level

Supply Augmentation Methods and Other Actions by Water Supplier

All
-

Other purchases
-

How much is this
Additional
going to reduce the Explanation or
shortage gap?
Reference
Depends on supply
availability from
neighboring agencies
or Western
Wholesale

8-3W | Supply Augmentation & Other Actions
-

STATUS: Published
-

-

NOTES: -

-

-

Shortage
Level

Supply Augmentation Methods and Other Actions by Water Supplier

All
-

Stored emergency supply
-

How much is this
Additional
going to reduce the Explanation or
shortage gap?
Reference

Supply augmentation
actions consisting of
stored water and asneeded flexible
supplies are
expected to address
between 0 to 100
percent of anticipated
shortages for any
shortage level,
depending on
availability of those
supplies; in lesser
WSCP shortage
levels, it is more
likely that shortages
can be completely
addressed through
supply augmentation.

10-1R | Notification to Cities & Counties
-

STATUS: Published
-

-

-

-

-

Other

NOTES: -

-

-

City

60 Day Notice

Notice of Public Hearing

City of Corona
City of Norco
City of Riverside
City of Lake Elsinore
City of Murrieta
City of Temecula
City of Eastvale
City of Jurupa Valley

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

County

60 Day Notice

Notice of Public Hearing

Home Gardens County Water District
Yes
County of Riverside
Yes

Yes
Yes

Other

Notice of Public Hearing

60 Day Notice

Riverside Public Utilities
Yes
Yes
Eagle Valley Mututal Water District
Yes
Yes
Rubidoux Community ServicesYes
District
Yes
Box Springs Mutual Water Company
Yes
Yes
Temescal Valley Water DistrictYes
Yes
Rancho California Water District
Yes
Yes
Elsinore Valley Municipal Water
Yes
District
Yes
Riverside Highland Water Company
Yes
Yes
Home Gardens Sanitary District
Yes
Yes
Jurupa Community Services District
Yes
Yes
Metropolitan Water District of Southern
Yes
California
Yes
-

Other

Other

10-1W | Notification to Cities & Counties
-

-

-

-

STATUS: In Progress

-

-

NOTES: -

Supplier has notified more than 10 cities or counties in accordance with
Water Code Sections 10621 (b) and 10642. Completion of the table is not
required. Provide a separate list of the cities and counties that were
notified.
Page Location for List in UWMP:

Appendix

City

60 Day Notice

Notice of Public Hearing

City of Corona
City of Norco
City of Riverside
City of Lake Elsinore
City of Murrieta
City of Temecula
City of Eastvale
City of Jurupa Valley

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

County

60 Day Notice

Notice of Public Hearing

Home Gardens County Water District
Yes
County of Riverside
Yes

Yes
Yes

Other

Notice of Public Hearing

60 Day Notice

Riverside Public Utilities
Yes
Yes
Eagle Valley Mututal Water District
Yes
Yes
Rubidoux Community ServicesYes
District
Yes
Box Springs Mutual Water Company
Yes
Yes
Temescal Valley Water DistrictYes
Yes
Rancho California Water District
Yes
Yes
Elsinore Valley Municipal Water
Yes
District
Yes
Riverside Highland Water Company
Yes
Yes
Home Gardens Sanitary District
Yes
Yes
Jurupa Community Services District
Yes
Yes
Metropolitan Water District of Southern
Yes
California
Yes

Other

Other

Other

