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3.2.2.7 Other Factors

For the AWSDA, any known issues related to water quality would be considered for their potential effects
on water supply reliability. Mesa Water adheres to the regulatory requirements for groundwater
monitoring. As of early 2026, Mesa Water wells are not affected by PFAS and are not part of routine
regulatory monitoring for PFAS.

3.3 Six Standard Water Shortage Levels

Per Water Code Section 10632 (a)(3)(A), Mesa Water must include the six standard water shortage levels
that represent shortages from the normal reliability as determined in the AWSDA or cross-reference their
shortage levels to the standard levels. The shortage levels have been standardized to provide a consistent
regional and statewide approach to conveying the relative severity of water supply shortage conditions.
This is an outgrowth of the severe statewide drought of 2012-2016, and the widely recognized public
communication and state policy uncertainty associated with the many different local definitions of water
shortage levels.

The six standard water shortage levels correspond to progressively increasing estimated shortage
conditions (up to 10, 20, 30, 40, 50, and greater than 50% shortage compared to the normal reliability
condition) and align with the response actions the Supplier would implement to meet the severity of the
impending shortages (Table 1).

Table 1 Cross-Reference for Standard vs Supplier Shortage Levels

Submittal Table 8-1: Cross-reference for Standard vs Supplier Shortage Levels
Water Code Section 10632(a)(3)(B)

Check the box if the Supplier uses the Standard six levels of water shortage.
Proceed to the next table.

Standard Shortage Levels | Percent Shortage Range | Suppliers Shortage Levels | Percent Shortage Range
1 Up to 10%

2 Up to 20%

3 Up to 30%

4 Up to 40%

5

6

Up to 50%
>50%

NOTES:

34 Shortage Response Actions

Water Code Section 10632 (a)(4) requires the WSCP to specify shortage response actions that align with
the defined shortage levels. Mesa Water has defined specific shortage response actions that align with the
defined shortage levels in DWR Tables 8-2 and 8-3 (Appendix A). These shortage response actions were
developed with consideration to the system infrastructure and operations changes, supply augmentation
responses, customer-class or water use-specific demand reduction initiatives, and increasingly stringent
water use prohibitions.

MESA WATER DISTRICT 16
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3.41 Supply Augmentation

The supply augmentation actions are described in DWR Table 8-2 (Appendix A). These augmentations
represent short-term management objectives triggered by the MET's WSDM Plan and do not overlap with
the long-term new water supply development or supply reliability enhancement projects. Supply
Augmentation is made available to Mesa Water through MWDOC and MET. Mesa Water relies on MET's
reliability portfolio of water supply programs including existing water transfers, storage and exchange
agreements to supplement gaps in Mesa Water's supply/demand balance. MET has developed significant
storage capacity (over 5 million AF) in reservoirs and groundwater banking programs both within and
outside of the Southern California region. Additionally, MET can pursue additional water transfer and
exchange programs with other water agencies to help mitigate supply/demand imbalances and provide
additional dry-year supply sources.

MWDOC, and in turn its retail agencies, including Mesa Water, have access to supply augmentation
actions through MET. MET may exercise these actions based on regional need, and in accordance with
their WSCP, and may include the use of supplies and storage programs within the Colorado River, SWP,
and in-region storage. Mesa Water has the ability to augment its supply by up to 100% by purchasing
additional imported water through MWDOC or pumping additional groundwater in the OC Basin;
however, both are subject to rate penalties from MWDOC and OCWD, respectively.

3.4.2 Demand Reduction

The demand reduction measures that would be implemented to address shortage levels are described in
DWR Table 8-3 (Appendix A). This table indicates which actions align with specific defined shortage levels
and estimates the extent to which the actions will reduce the gap between supplies and demands to
deliver the outcomes necessary to meet the requirements of a given shortage level. This table also
identifies the enforcement action, if any, associated with each demand reduction measure.

3.4.3 Operational Changes

During shortage conditions, operations may be affected by supply augmentation or demand reduction
responses. Mesa Water will consider their operational procedures when it completes its AWSDA or as
needed to identify changes that can be implemented to address water shortage on a short-term basis,
such as temporarily altering maintenance cycles, deferring planned system outages, and adjusting the
flow and routing of water through its system to more effectively distribute available supply across the
service area.

3.44 Additional Mandatory Restrictions

Water Code Section 10632(a)(4)(D) calls for “additional, mandatory prohibitions against specific water use
practices that are in addition to state-mandated prohibitions and appropriate to the local conditions” to
be included among the WSCP's shortage response actions. Mesa Water will identify additional mandatory
restrictions as needed based on the existing Ordinance No. 33, Water Shortage Response Ordinance
(Appendix B). Mesa Water intends to update any mandatory restrictions in a subsequently adopted
ordinance which will supersede the existing ordinance.

MESA WATER DISTRICT 17
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3.45 Emergency Response Plan (Hazard Mitigation Plan)

A catastrophic water shortage would be addressed according to the appropriate water shortage level and
response actions. It is likely that a catastrophic shortage would immediately trigger Shortage Level 6 and
response actions have been put in place to mitigate a catastrophic shortage. In addition, there are several
Plans that address catastrophic failures and align with the WSCP, including MET's WSDM and WSAP, the
region’s Multi-Jurisdictional Hazard Mitigation Plan (MJHMP), and the Water Emergency Response
Organization of Orange County (WEROC)'s Emergency Operations Plan (EOP).

3.4.5.1 MET's WSDM and WSAP

MET has comprehensive plans for stages of actions it would undertake to address a catastrophic
interruption in water supplies through its WSDM and WSAP. MET also developed an Emergency Storage
Requirement to mitigate against potential interruption in water supplies resulting from catastrophic
occurrences within the Southern California region, including seismic events along the San Andreas Fault.
In addition, MET is working with the state to implement a comprehensive improvement plan to address
catastrophic occurrences outside of the Southern California region, such as a maximum probable seismic
event in the Sacramento-San Joaquin River Delta that would cause levee failure and disruption of SWP
deliveries.

3.4.5.2 Water Emergency Response Organization of Orange County Emergency
Operations Plan

In 1983, the Orange County water community identified a need to develop a plan on how agencies would
respond effectively to disasters impacting the regional water distribution system. The collective efforts of
these agencies resulted in the formation of WEROC to coordinate emergency response on behalf of all
Orange County water and wastewater agencies, develop an emergency plan to respond to disasters, and
conduct disaster training exercises for the Orange County water community. WEROC, administered by
MWDOC, was established through the creation of an indemnification agreement among its member
agencies to protect each other against civil liabilities and to facilitate the exchange of resources. WEROC is
unique in its ability to provide a single point of contact for the representation of all water and wastewater
utilities in Orange County during a disaster. This representation is to the county, state, and federal disaster
coordination agencies. Within the Orange County Operational Area, WEROC is the recognized contact for
emergency response for the water community, including Mesa Water.

As a member of WEROC, Mesa Water will follow WEROC's EOP in the event of an emergency and
coordinate with WEROC to assess damage, initiate repairs, and request and coordinate mutual aid
resources in the event that Mesa Water is unable to provide the level of emergency response support
required by the situation.

The EOP defines the actions to be taken by WEROC Emergency Operations Center (EOC) staff to reduce
the loss of water and wastewater infrastructure; to respond effectively to a disaster; and to coordinate
recovery operations in the aftermath of any emergency involving extensive damage to Orange County
water and wastewater utilities. The EOP includes activation notification protocol that will be used to
contact partner agencies to inform them of the situation, activation status of the EOC, known damage or
impacts, or resource needs. The EOP is a standalone document that is reviewed annually and approved by
the MWDOC Board every three years.

MESA WATER DISTRICT 18
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WEROC is organized on the basis that each member agency is responsible for developing its own EOP in
accordance with the California Standardized Emergency Management System (SEMS), National Incident
Management System (NIMS), and Public Health Security and Bioterrorism Preparedness and Response Act
of 2002 to meet specific emergency needs within its service area.

The WEROC EOC is responsible for assessing the overall condition and status of the Orange County
regional water distribution and wastewater collection systems including MET facilities that serve Orange
County. The EOC can be activated during an emergency situation resulting from both natural and
man-made causes, and can be activated through automatic, manual, or standby for activation.

WEROC recognizes four primary phases of emergency management, which include:

= Preparedness: Planning, training, and exercises that are conducted prior to an emergency to support
and enhance response to an emergency or disaster.

= Response: Activities and programs designed to address the immediate and short-term effects of the
onset of an emergency or disaster that helps to reduce effects on water infrastructure and speed
recovery. This includes alert and notification, EOC activation, direction and control, and mutual aid.

= Recovery: This phase involved restoring systems to normal, in which short-term recovery actions are
taken to assess the damage and return vital life-support systems to minimum operating standards,
while long-term recovery actions have the potential to continue for many years.

= Mitigation/Prevention: These actions prevent the occurrence of an emergency or reduce the area’s
vulnerability in ways that minimize the adverse impacts of a disaster or emergency.

The EOC Action Plans provide frameworks for EOC staff to respond to different situations with the
objectives and steps required to complete them, which will in turn serve the WEROC member agencies. In
the event of an emergency that results in a catastrophic water shortage, Mesa Water will declare a water
shortage condition of up to Level 3 for the impacted area depending on the severity of the event, and
coordination with WEROC is anticipated to begin at Level 4 or greater (WEROC, 2021).

3.45.3 Mesa Water District Emergency Response Plan

Mesa Water will also refer to its current American Water Infrastructure Act Risk and Resilience Assessment
and Emergency Response Plan in the event of a catastrophic supply interruption.

3.4.6 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. The plan also must include the mitigation plan for the seismic risk(s). Given the great
distances that imported supplies travel to reach Orange County, the region is vulnerable to interruptions
along hundreds of miles of aqueducts, pipelines and other facilities associated with delivering the supplies
to the region. Additionally, the infrastructure in place to deliver supplies is susceptible to damage from
earthquakes and other disasters.

In lieu of conducting a seismic risk assessment specific to Mesa Water's 2025 UWMP, Mesa Water has
included the most recent regional MJHMP, prepared by MWDOC, as required under the federal Disaster
Mitigation Act of 2000 (Public Law 106-390).
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MWDOC’'s MJHMP identifies that the overarching goals of the Hazard Mitigation Plan were the same for
all of its member agencies, which include:

= Goal 1: Minimize vulnerabilities of critical infrastructure to minimize damages and loss of life and
injury to human life caused by hazards.

= Goal 2: Minimize security risks to water and wastewater infrastructure.
= Goal 3: Minimize interruption to water and wastewater utilities.

*  Goal 4: Improve public outreach, awareness, education, and preparedness for hazards in order to
increase community resilience.

= Goal 5: Eliminate or minimize wastewater spills and overflows.

= Goal 6: Protect water quality and supply, critical aquatic resources, and habitat to ensure a safe water
supply.

= Goal 7: Strengthen Emergency Response Services to ensure preparedness, response, and recovery
during any major or multi-hazard event (MWDOC, 2024).

MWDOC's MJHMP evaluates hazards applicable to all jurisdictions in its entire planning area, prioritized
based on probability, location, maximum probable extent, and secondary impacts. The identification of
hazards is highly dependent on the location of facilities within Mesa Water's jurisdiction and takes into
consideration the history of the hazard and associated damage, information provided by agencies
specializing in a specific hazard, and relies upon Mesa Water's expertise and knowledge.

Earthquake fault rupture and seismic hazards, including ground shaking and liquefaction, are among the
highest ranked hazards to the region as a whole because of its long history of earthquakes, with some
resulting in considerable damage. A significant earthquake along one of the major faults could cause
substantial casualties, extensive damage to infrastructure, fires, damages and outages of water and
wastewater facilities, and other threats to life and property.

Nearly all of Orange County is at risk of moderate to extreme ground shaking, with liquefaction possible
throughout much of Orange County but the most extensive liquefaction zones occur in coastal areas.
Given the region’s seismic activity, there is no doubt that communities within Orange County will continue
to experience future earthquake events, and it is a reasonable assumption that a major event will occur
within a 30-year timeframe.

The mitigation actions identify the hazard, proposed mitigation action, location/facility, local planning
mechanism, risk, cost, timeframe, possible funding sources, status, and status rationale, as applicable.
Mitigation actions for Mesa Water for seismic risks may include (MWDOC, 2024):

=  Evaluate the installation of seismic valves at critical sites.
= Rehabilitation and replacement program for asbestos cement pipe for earthquake protection.

= Use information gained from seismic hazard mapping to assess risk. Mesa Water uses state-produced
Seismic Hazard Maps in planning, and will continue to encourage the public to increase its own
hazard awareness via MyHazards.

= Secure aboveground assets in all buildings, booster stations, pressure reducing stations, emergency
interties, water systems, and pipelines.

= Encourage public and private buildings to be designed with structural bracing, shutters, and
laminated glass in window panes to minimize damage (MWDOC, 2024).
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3.47 Shortage Response Action Effectiveness

For each specific Shortage Response Action identified in the WSCP, the plan also estimates the extent to
which that action will reduce the gap between supplies and demands identified in DWR Tables 8-2

and 8-3 (Appendix A). To the extent feasible, Mesa Water has estimated percentage savings for the
chosen suite of shortage response actions, which can be anticipated to deliver the expected outcomes
necessary to meet the requirements of a given shortage level.

3.5 Communication Protocols

Timely and effective communication is a key element of the WSCP implementation. In the context of water
shortage response, the purpose may be an emergency water shortage situation, such as may result from
an earthquake, or a longer-term, non-emergency, shortage condition, such as may result from a drought.
In an emergency, Mesa Water will activate the communication protocol detailed in the Emergency
Response Plan. In a non-emergency water shortage situation, Mesa Water will implement the
communication protocols described below.

Per Water Code Section 10632 (a)(5), Mesa Water has established communication protocols and
procedures to inform customers, the public, interested parties, and local, regional, and state governments
regarding any current or predicted shortages as determined by the AWSDA described pursuant to Section
10632.1; any shortage response actions triggered or anticipated to be triggered by the AWSDA described
pursuant to Section 10632.1; and any other relevant communications.

Non-emergency water shortage communication protocols are focused on communicating the water
shortage contingency planning actions that can be derived from the results of the AWSDA, and it would
likely trigger based upon the decision-making process in Section 3.2. Prior to water shortage level
declaration, Mesa Water will pursue outreach to inform customers of water shortage levels and
definitions, targeted water savings for each drought stage, guidelines that customers are to follow during
each level, and sources of current information on Mesa Water's supply and demand response status.

The type and degree of communication will vary with each shortage level in order to inform stakeholders
of the current water shortage level status and associated shortage response actions, as defined in

Section 3.4.1. Predefined communication objectives and tools will ensure Mesa Water's ability to message
necessary events and information to ensure compliance with shortage response actions. These
communication objectives and tools are summarized in Table 2.

Mesa Water's Public Affairs department will lead public information and outreach efforts in close
coordination with other MWDOC and MET. Mesa Water will share information and provide guidance to its
customers as well as monitor the customer response and attitude toward both voluntary and mandatory
customer response guidelines. Mesa Water's customer outreach is required to successfully achieve
targeted water savings during each shortage level.

MESA WATER DISTRICT 21



2025 WATER SHORTAGE CONTINGENCY PLAN
MAY 2026 / FINAL DRAFT / CAROLLO

Table 2 Communication Procedures
Shortage level | Communication Objectives Communication Tools
1 Compliance with response actions, 10% | Communications at this stage will highlight water efficiency
reduction in water use best practices and will include the following communication

tools and tactics, but are not limited to:
= |nformation on Mesa Water's website
= Information in Mesa Water's newsletter, News on Tap

2 Compliance with response actions, 20% | Communications at this stage will highlight water efficiency
reduction in water use best practices and will include the following communication
tools and tactics, but are not limited to:

= Same as shortage Level 1, in addition to:
= Social Media
= Educational outreach (via community events or

partnerships)
3 Compliance with response actions, 30% | In conjunction with Table 3-1: Water Shortage Contingency
reduction in water use Plan Levels, this stage is now a water shortage emergency.

Same as shortage Level 1-2, in addition to:
= Text and email notification alerts via Mesa Water Notify
= Water bill inserts

= Direct mail to homes and businesses (postcards or other
mailers)

= Direct communication with high water users
= Press release/ media outreach

= Communication coordination with local emergency or
water member agencies, including but not limited to
WEROC, ACWA, OCWD, MWDOC, for messaging and
broader county communications plan

= Communication coordination with City of Costa Mesa and
other related agencies (Police Dept, Fire Dept, as
needed)

= Communication coordination with area Hospitals,
Newport-Mesa Unified School District, Colleges, Costa
Mesa Chamber of Commerce and other key stakeholders
and partners
4 Compliance with response actions, 40% | Same as shortage Level 1-3, in addition to:
reduction in water use = Radio and/or public service announcements
= |ncreased presence at local events

= Publications and handouts
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Shortage level | Communication Objectives Communication Tools
5 Compliance with response actions, 50% | Same as shortage Level 1-4, in addition to:
reduction in water use = Neighborhood Canvasing

= Neighborhood Meetings or Pop-ups

= Advertisements (print and digital) in local publications,
key businesses and landmarks

= Increased communication coordination with local
emergency or water member agencies, including but not
limited to WEROC, ACWA, OCWD, MWDOC

= Increased communication coordination with City of Costa
Mesa and other related agencies (Police Dept, Fire Dept

as needed)
6 Compliance with response actions, Same as shortage Level 1-5, in addition to:
>50% reduction in water use = Increased Neighborhood Canvasing

= Increased Neighborhood Meetings or Pop-ups

3.6 Compliance and Enforcement

Per the Water Code Section 10632 (a)(6), Mesa Water has defined customer compliance, enforcement,
appeal, and exemption procedures for triggered shortage response actions. Communication procedures
to ensure customer compliance are described in Section 3.5 Communication Protocols and customer
enforcement, appeal, and exemption procedures are defined in the existing Ordinance No. 33, Water
Shortage Response Ordinance (Appendix B). Mesa Water intends to update any enforcement procedures
in a subsequently adopted ordinance which will supersede the existing ordinance.

3.7 Legal Authorities

Per Water Code Section 10632 (a)(7)(A), Mesa Water has provided a description of the legal authorities
that empower Mesa Water to implement and enforce its shortage response in Ordinance No. 33, Water
Shortage Response Ordinance (Appendix B).

Per Water Code Section 10632 (a)(7) (B), Mesa Water shall declare a water shortage emergency condition
to prevail within the area whenever it finds and determines that the ordinary demands and requirements
of water consumers cannot be satisfied without depleting the water supply of the distributor to the extent
that there would be insufficient water for human consumption, sanitation, and fire protection.

Per Water Code Section 10632 (a)(7)(C), Mesa Water shall coordinate with any city or county within which
it provides water supply services for the possible proclamation of a local emergency under California
Government Code, California Emergency Services Act (Article 2, Section 8558). Table 3 identifies the
contacts for all cities or counties for which the Supplier provides service in the WSCP, along with
developed coordination protocols, can facilitate compliance with this section of the Water Code in the
event of a local emergency as defined in subpart (c) of Government Code Section 8558.
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Table 3 Agency Contacts and Coordination Protocols

Contact ‘Agency ‘ Coordination Protocols
Public Works Director Orange County Public Works Department | Phone/email

City Manager City of Costa Mesa Phone/email

City Manager City of Newport Beach Phone/email

3.8 Financial Consequences of WSCP

Per Water Code Section 10632(a)(8), Suppliers must include a description of the overall anticipated
financial consequences to the Supplier of implementing the WSCP. This description must include potential
reductions in revenue and increased expenses associated with implementation of the shortage response
actions. This should be coupled with an identification of the anticipated mitigation actions needed to
address these financial impacts.

During a catastrophic interruption of water supplies, prolonged drought, or water shortage of any kind,
Mesa Water will experience a reduction in revenue due to reduced water sales. Throughout this period of
time, expenditures may increase or decrease with varying circumstances. Expenditures may increase in the
event of significant damage to the water system, resulting in emergency repairs. Expenditures may also
decrease as less water is pumped through the system, resulting in lower power costs. Water shortage
mitigation actions will also impact revenues and require additional costs for drought response activities
such as increased staff costs for tracking, reporting, and communications.

Mesa Water receives water revenue from a service charge and a commodity charge based on
consumption. The service charge recovers costs associated with providing water to the serviced property.
The service charge does not vary with consumption, and the commodity charge is based on water usage.
Rates have been designed to recover the full cost of water service in the charges. Therefore, the total cost
of purchasing water would decrease as the usage or sale of water decreases. In the event of a drought
emergency, Mesa Water will impose excessive water use penalties on its customers, which may include
additional costs associated with reduced water revenue, staff time taken for penalty enforcement, and
advertising the excessive use penalties. The excessive water use penalties are further described in
Ordinance No. 33, Water Shortage Contingency Response Ordinance (Appendix B).

However, there are significant fixed costs associated with maintaining a minimal level of service. Mesa
Water will monitor projected revenues and expenditures should an extreme shortage and a large
reduction in water sales occur for an extended period of time. To overcome these potential revenue losses
and/or expenditure impacts, Mesa Water may use reserves. If necessary, Mesa Water may reduce
expenditures by delaying implementation of its Capital Improvement Program and equipment purchases
to reallocate funds to cover the cost of operations and critical maintenance, adjust the work force,
implement a drought surcharge, and/or make adjustments to its water rate structure.

Based on current water rates, a volumetric cutback of 50% and above of water sales may lead to a range
of reductions in revenues. The impacts to revenues will depend on a proportionate reduction in variable
costs related to supply, pumping, and treatment for the specific shortage event. Mesa Water has reserve
funding to mitigate a short-term water shortage situation.
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3.9 Monitoring and Reporting

Per Water Code Section 10632(a)(9), Mesa Water is required to provide a description of the monitoring
and reporting requirements and procedures that have been implemented to ensure appropriate data is
collected, tracked, and analyzed for purposes of monitoring customer compliance and to meet state
reporting requirements.

Monitoring and reporting key water use metrics is fundamental to water supply planning and
management. Monitoring is also essential in times of water shortage to ensure that the response actions
are achieving their intended water use reduction purposes, or if improvements or new actions need to be
considered (see Section 3.10). Monitoring for customer compliance tracking is also useful in enforcement
actions.

Under normal water supply conditions, potable water production figures are recorded monthly. Monthly
reports are prepared and monitored. This data will be used to measure the effectiveness of any water
shortage contingency level that may be implemented. Mesa Water has installed endpoints on the meters
with the largest use to allow Mesa Water and the customers to see real time water use in 15-minute
intervals. This data will facilitate Mesa Water's understanding of the effectiveness of conservation
measures. As levels of water shortage are declared by MET and MWDOC, Mesa Water will follow
implementation of those levels as appropriate based on Mesa Water's risk profile provided in UWMP
Chapter 6 and continue to monitor water demand levels. When MET calls for extraordinary conservation,
MET's Drought Program Officer will coordinate public information activities with MWDOC and monitor
the effectiveness of ongoing conservation programs.

Mesa Water will participate in monthly member agency manager meetings with both MWDOC and OCWD
to monitor and discuss monthly water allocation charts. This will enable Mesa Water to be aware of
imported and groundwater use on a timely basis as a result of specific actions taken responding to Mesa
Water's WSCP.

3.10 WSCP Refinement Procedures

Per Water Code Section 10632 (a)(10), Mesa Water must provide reevaluation and improvement
procedures for systematically monitoring and evaluating the functionality of the water shortage
contingency plan in order to ensure shortage risk tolerance is adequate and appropriate water shortage
mitigation strategies are implemented as needed.

Mesa Water's WSCP is prepared and implemented as an adaptive management plan. Mesa Water will use
the monitoring and reporting process defined in section 3.9 to refine the WSCP. In addition, if certain
procedural refinements or new actions are identified by Mesa Water staff, or suggested by customers or
other interested parties, Mesa Water will evaluate their effectiveness, incorporate them into the WSCP,
and implement them quickly at the appropriate water shortage level.

It is envisioned that the WSCP will be periodically re-evaluated to ensure that its shortage risk tolerance is
adequate and the shortage response actions are effective and up to date based on lessons learned from
implementing the WSCP. The WSCP will be revised and updated during the UWMP update cycle to
incorporate updated and new information. For example, new supply augmentation actions will be added,
and actions that are no longer applicable for reasons such as program expiration will be removed.
However, if revisions to the WSCP are warranted before the UWMP is updated, the WSCP will be updated
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outside of the UWMP update cycle. In the course of preparing the AWSDA each year, Mesa Water staff
will consider the functionality of the overall WSCP and will prepare recommendations for Mesa Water's
Board of Directors if changes are found to be needed.

3.11 Special Water Feature Distinction

Per Water Code Section 10632 (b), Mesa Water has defined 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, in Ordinance No. 33, Water
Shortage Response Ordinance (Appendix B).

3.12 Plan Adoption, Submittal, and Availability

Per Water Code Section 10632 (a)(c), Mesa Water provided notice of the availability of the Public Review
Draft 2025 UWMP and 2025 WSCP and notice of the public hearing to consider adoption of the WSCP.
The Public Review Drafts of the 2025 UWMP and the 2025 WSCP were posted prominently on Mesa
Water's website in advance of the public hearing on June 24, 2026. Copies of the Draft WSCP were also
made available for public inspection at Mesa Water's Headquarters and public hearing notifications were
published in local newspapers. A copy of the published Notice of Public Hearing is included in

Appendix C.

Mesa Water held the public hearing for the Draft 2025 UWMP and Draft WSCP on June 24, 2026, at Mesa
Water's Board meeting. Mesa Water's Board reviewed and approved the 2025 UWMP and the WSCP at its
June 24, 2026 meeting after the public hearing. See Appendix D for the resolution approving the WSCP.

By July 1, 2026, Mesa Water's adopted 2025 UWMP and WSCP was filed with DWR, California State
Library, and the County of Orange. Mesa Water will make the WSCP available for public review on its
website no later than 30 days after filing with DWR. Based on DWR's review of the WSCP, Mesa Water will
make any amendments to its adopted WSCP, as required and directed by DWR.

If Mesa Water revises its WSCP after UWMP is approved by DWR, then an electronic copy of the revised
WSCP will be submitted to DWR within 30 days of its adoption.
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Submittal Table 8-1: Cross-Reference for Standard vs Supplier Shortage Levels

Submittal Table 8-1: Cross-reference for Standard vs Supplier Shortage Levels

Water Code Section 10632(a)(3)(B)

Check the box if the Supplier uses the Standard six levels of water shortage.
Proceed to the next table.

Standard Shortage
Levels

1 Up to 10%
Up to 20%
Up to 30%
Up to 40%
Up to 50%
>50%

Percent Shortage
Range

Percent Shortage Range Suppliers Shortage Levels

(o210 &) I~ I SC R I NS

NOTES:

Submittal Table 8-2: Supply Augmentation and Other Actions

Submittal Table 8-2 Retail: Supply Augmentation and Other Actions

Water Code Section 10632(a)(4)(A),(C) and (E)
Is the Supplier completing this table using the standard six levels? (yes/no)

Methods and Other Actions shortage gap?
Shortage by Water Supplier i XCE M Additional Explanation or Reference
Level Drop down list Volume or — Regyction Value (OPTIONAL)

These are the only categories Percentage
that will be accepted by the Drop down
WUEdata online submittal tool

(May be a range)
(AF)

Add additional rows as needed

Additional groundwater pumping in
1 through 6 | Other Purchases Percentage 0-100% the Orange County Groundwater
Basin

Additional imported water
purchases through MWDOC

0 - 100% Interties with City of Santa Ana, City
° of Newport Beach, and IRWD

DWR NOTES: Units of measure (AF, CCF, MG) must remain consistent throughout the UNMP as reported in Submittal
Table 2-3.

NOTES: Additional Imported Water Purchases to meet the supply gap may have financial ramifications per the MET's
Water Supply Allocation Plan. Additional Groundwater Pumping in the Orange County Groundwater Basin is subject to
OCWD's policies and may be subject to financial ramifications.

1 through 6 | Other Purchases Percentage 0-100%

1 through 6 | Other Purchases Percentage

MESA WATER DISTRICT A-1



2025 WATER SHORTAGE CONTINGENCY PLAN
MAY 2026 / FINAL DRAFT / CAROLLO

Submittal Table 8-3: Demand Reduction Actions
Submittal Table 8-3 Retail: Demand Reduction Actions

Water Code Section 10632(a)(4)(B) and (E)
Is the Supplier completing this table using the standard six levels? (yes/no)

How much is this going to reduce the shortage gap?

Demand Reduction Actions

Drop down list Penalty, Charge, or Other

Shortage : . Volume or Shortage Gap Reduction Value Additional Explanation or Reference Enforcement?
These are the only categories that will be . .
kvl accepted by the WU%Idata gnline submittal tool. [RRISUEE (May be a range) (E=eEL) e e T (O
Select those that apply. Drop down (AF) Ui D 5
Add additional rows as needed
Landscane - Prohibit certain tvoes of landscape On-going Long Term-Conservation Savings Watering or irrigation of nonfunctional turf (NFT) on State and local government properties, commercial, industrial and
0 P irriqation yp P Measure. Not applicable to Water Shortage institutional owned landscapes, homeowners' associations common area landscapes, and local government facilities in No
g Contingency Plan quantifiable savings. disadvantaged communities (DAC) is prohibited. See Note 1 below.
i - On-going Long Term-Conservation Savings N . . . I . "
0 Landscape - Other an@gcape restriction or Measure. Not applicable to Water Shortage Irrigation During Rain Events: The application of potable water to oytdoor llalndscapes during and up to forty-eight (48) Yes
prohibition . o X hours after measurable rainfall is prohibited.
Contingency Plan quantifiable savings.
" . On-going Long Term-Conservation Savings
o | Lendscape - Prohibit certain types of landscape Measure. Not applicable to Water Shortage Irrigated Medians: The use of potable water to irrigate omamental turf on public street medians is prohibited. Yes
irrigation pp g g P g P P
g Contingency Plan quantifiable savings.
No Excessive Water Flow or Runoff: No person shall cause or allow watering or irrigating of any lawn, landscape or other
On-aoina Lona Term-Conservation Savinas vegetated area in a manner that causes or allows excessive runoff from the property. Additionally, to the extent prohibited by
Landscape - Restrict or prohibit runoff from going ~ong ef g any Statewide statute, or regulation adopted by any State agency with jurisdiction to adopt such regulations, including, but no
0 L Measure. Not applicable to Water Shortage | . - . Yes
landscape irrigation . o . limited to, the State Water Resources Control Board, no person shall cause or allow water to flow or runoff their property onto
Contingency Plan quantifiable savings. . o . . . . .
adjacent property, non-irrigated areas, private and public walkways, driveways, roadways, gutters or ditches, parking lots, or
structures.
No Washing Down Hard or Paved Surfaces: Washing down hard or paved surfaces, including but not limited to sidewalks,
Other - Prohibit use of potable water for On-going Long Term-Conservation Savings | walkways, driveways, parking areas, tennis courts, patios or alleys, is prohibited except when necessary to alleviate safety or
0 p Measure. Not applicable to Water Shortage sanitary hazards, and then only by use of a hand-held bucket or similar container, a hand-held hose equipped with a fully Yes

washing hard surfaces Contingency Plan quantifiable savings. functioning, positive self-closing water shut-off device, a low-volume, high-pressure cleaning machine equipped to recycle any

water used, or a low-volume high-pressure water broom.

On-going Long Term-Conservation Savings

Water Features - Restrict water use for Re-circulating Water Required for Water Fountains and Decorative Water Features: Operating a water fountain or other

0 decorative water features, such as fountains Measufe- Not applicable tq Water Shortage decorative water feature that does not use re-circulated water is prohibited. Yes
Contingency Plan quantifiable savings.
Limits on Washing Vehicles: Using water to wash or clean a vehicle, including but not limited to any automobile, truck, van,
On-going Long Term-Conservation Savings bus, motorcycle, boat or trailer, whether motorized or not is prohibited, except by use of a hand-held bucket or similar
0 Other - Require automatic shut of hoses Measure. Not applicable to Water Shortage container or a hand-held hose equipped with a fully functioning, positive self-closing water shut-off nozzle or device that Yes
Contingency Plan quantifiable savings. causes it to cease dispensing water immediately when not in use. This subsection does not apply to any commercial car
washing facility.
On-going Long Term-Conservation Savings . . . . . . . . .
0 Other Measure. Not applicable to Water Shortage No Installation of Single Pass Coollng Systems: Installgnon of single pass coqhng systems is prohibited in buildings Yes
. o . requesting new water service from Mesa Water District.
Contingency Plan quantifiable savings.
On-going Long Term-Conservation Savings . . I . ) . e .
0 Cll - Other Cll restriction or prohibition Measure. Not applicable to Water Shortage No Installation of Non re clrgu!athg in Commerclgl Car Wash and Laundry Systems: Ingtallatlon of non-re-circulating Yes
. - . water systems is prohibited in new commercial conveyor car wash and new commercial laundry systems.
Contingency Plan quantifiable savings.
) G . On-going Long Term-Conservation Savings . . . . L .
0 Other - Prohibit vehicle washing except at Measure. Not applicable to Water Shortage Commercial Car Wash Systems: All commercial conveyor car wash systems must utilize re-circulating water systems or Yes

facilities using recycled or recirculating water must secure a waiver of this requirement from Mesa Water District.

Contingency Plan quantifiable savings.
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NG |s the Supplier completing this table using the standard six levels? (yes/no)
Demageoiegg‘?:::}QCtlons Pena|ty, Charge, or Other
Shortage | 1. aro the only categories that will be Volume or Shortage Gap Reduction Value Additional Explanation or Reference Enforcement?
ke accepted by the WUEdata online submittal tool. [RRRGGUE!E (May be a range) (OIFTIORIAL) el Rgtail guppliltjrs L
Select those that apply. Drop down el
Limits on Watering Hours: Watering or irrigating of lawn, landscape, or other vegetated area with potable water is prohibited
between the hours of 8:00 a.m. and 5:00 p.m. Pacific Standard Time on any day. Hand-held watering cans, buckets, or similar
1 Landscape - Limit landscape irrigation to Percentage 59 containers reasonably used to convey water for irrigation purposes are not subject to these time restrictions. Similarly, a hand- Yes
specific times g ° held hose equipped with a fully functioning, positive self-closing water shut-off nozzle or device may be used during the
otherwise restricted period. If necessary, and for very short periods of time for the express purpose of adjusting or repairing it,
one may operate an irrigation system during the otherwise restricted period.
Designated Watering Days: Watering or irrigating of lawn, landscape, or other vegetated area is limited up to a maximum of
Landscape - Limit landscape irrigation to five (5) days per week on a schedule established and posted by Mesa Water District by a Resolution of the Board of Directors.
1 specific davs Percentage 10% This provision does not apply to watering or irrigating by use of a hand-held bucket or similar container, a hand-held hose Yes
P y equipped with a positive self-closing water shut-off nozzle or device, or for very short periods of time for the express purpose
of adjusting or repairing an irrigation system, and then only while under the supervision of a competent person.
Other - Customers must repair leaks, breaks Obligation to Fix Leaks, Breaks or Malfunctions: All leaks, breaks, or other malfunctions in the water user’s plumbing or
1 and malfunctions in a timely mar’mer ’ Percentage 3% distribution system must be repaired within ninety-six (96) hours of notification by Mesa Water District, or turned off, unless Yes
other arrangements are made with Mesa Water District.
Designated Watering Days: Watering or irrigating of lawn, landscape, or other vegetated area is limited up to a maximum of
Landscape - Limit landscape irrigation to four (4) days per week on a schedule established and posted by Mesa Water District by a Resolution of the Board of
2 specific days Percentage 10% Directors. This provision does not apply to watering or irrigating by use of a hand-held bucket or similar container, a hand-held Yes
hose equipped with a positive self-closing water shut-off nozzle or device, or for very short periods of time for the express
purpose of adjusting or repairing an irrigation system, and then only while under the supervision of a competent person.
Other - Customers must repair leaks, breaks Obligation to Fix Leaks, Breaks or Malfunctions: All leaks, breaks, or other malfunctions in the water user’s plumbing or
2 and malfunctions in  timely mar’mer ’ Percentage 3% distribution system must be repaired within seventy-two (72) hours of notification by Mesa Water District, or turned off, unless Yes
other arrangements are made with Mesa Water District.
Designated Watering Days: Watering or irrigating of lawn, landscape, or other vegetated area is limited up to a maximum of
Landscape - Limit landscape irrigation to three (3) days per week on a schedule established and posted by Mesa Water District by a Resolution of the Board of
3 specific days Percentage 10% Directors. This provision does not apply to watering or irrigating by use of a hand-held bucket or similar container, a hand-held Yes
hose equipped with a positive self-closing water shut-off nozzle or device, or for very short periods of time for the express
purpose of adjusting or repairing an irrigation system, and then only while under the supervision of a competent person.
Other - Customers must repair leaks, breaks Obligation to Fix Leaks, Breaks or Malfunctions: All leaks, breaks, or other malfunctions in the water user’s plumbing or
3 and malfunctions in a timely mar,mer ' Percentage 3% distribution system must be repaired within forty-eight (48) hours of notification by Mesa Water District, or turned off, unless Yes
other arrangements are made with Mesa Water District.
Water Features - Restrict water use for Limits on Filling Ornamental Fountains, Lakes, and Ponds: Filling or re-filling ornamental fountains, lakes, and ponds is
3 decorative water features. such as fountains Percentage 2% prohibited, except to the extent needed to sustain aquatic life, provided that such animals have been actively managed within Yes
' the water feature prior to declaration of a supply shortage level under this Conservation Program.
Designated Watering Days: Watering or irrigating of lawn, landscape, or other vegetated area is limited up to a maximum of
Landscape - Limit landscape irrigation to two (2) days per week on a schedule established and posted by Mesa Water District by a Resolution of the Board of Directors.
4 specific days Percentage 10% This provision does not apply to watering or irrigating by use of a hand-held bucket or similar container, a hand-held hose Yes
equipped with a positive self-closing water shut-off nozzle or device, or for very short periods of time for the express purpose
of adjusting or repairing an irrigation system, and then only while under the supervision of a competent person.

MESA WATER DISTRICT
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2025 WATER SHORTAGE CONTINGENCY PLAN
MAY 2026 / FINAL DRAFT / CAROLLO

Submittal Table 8-3 Retail: Demand Reduction Actions
Water Code Section 10632(a)(4)(B) and (E)

NG |s the Supplier completing this table using the standard six levels? (yes/no)
DemaB?OReSES::EQCtIonS Penalty, Charge, or Other
Shortage p . . Volume or Shortage Gap Reduction Value Additional Explanation or Reference Enforcement?
Level IrEEDERD IO E E EFESH =T le (May be a range) (OPTIONAL) For Retail Suppliers Onl
accepted by the WUEdata online submittal tool. [RRRGGUE!E Dron D PP List y
Select those that apply. Drop down rop Down Lis
Other - Customers must repair leaks, breaks Obligation to Fix Leaks, Breaks or Malfunctions: All leaks, breaks, or other malfunctions in the water user’s plumbing or
4 A ' ' Percentage 3% distribution system must be repaired within twenty-four (24) hours of notification by Mesa Water District, or turned off, unless Yes
and malfunctions in a timely manner ) o
other arrangements are made with Mesa Water District.
Designated Watering Days: Watering or irrigating of lawn, landscape, or other vegetated area is limited up to a maximum of
Landscape - Limit landscape irrigation to one (1) day per week on a schedule established and posted by Mesa Water District by a Resolution of the Board of Directors.
5 o Percentage 10% This provision does not apply to watering or irrigating by use of a hand-held bucket or similar container, a hand-held hose Yes
specific days . ; o . . ) ;
equipped with a positive self-closing water shut-off nozzle or device, or for very short periods of time for the express purpose
of adjusting or repairing an irrigation system, and then only while under the supervision of a competent person.
Car Washing at Commercial Facilities Only: Washing of motor vehicles, trailers, boats, aircraft and other types of mobile
5 Other - Prohibit vehicle washing except at P 0 equipment shall be done only at a commercial car wash with water recycling facilities. No restrictions apply where the health,
facilities using recycled or recirculating water ercentage 3% safety, and welfare of the public is contingent upon frequent vehicle cleaning, such as with refuse trucks and vehicles used to ves
g recy g Ys p g p q 9
transport food and perishables.
5 Other water feature or swimming pool restriction | Percentage 29, No Initial Filling or Re-Filling of Swimming Pools &.Spas: Fi.IIing aqd_ Re-Filling of residential swimming pools or outdoor Yes
spas with water is prohibited.
No Watering or Irrigating: Watering or irrigating of lawn, landscape, or other vegetated area is prohibited. This restriction
does not apply to the following categories of use: Maintenance of vegetation, including trees and shrubs, that are watered
using a hand-held bucket or similar container, hand-held hose equipped with a positive self-closing water shut-off nozzle or
6 Landscape - Prohibit all landscape irfigation Percentage 10% device; Maintenance of existing landscape necessary for fire protection; Maintenance of existing landscape for soil erosion Yes
control; Maintenance of plant materials identified to be rare or essential to the well-being of protected species. Maintenance of
landscape within active public parks and playing fields, day care centers, golf course greens, and school grounds, provided
that such irrigation does not exceed a maximum of two (2) days per week according to the schedule established in Section
8(b)(1) and time restrictions in Section 6(a); Actively irrigated environmental mitigation projects.
DWR NOTES: Units of measure (AF, CCF, MG) must remain consistent throughout the UWMP as reported in Submittal Table 2-3.
NOTES: Note 1: NFT irrigation requirements begin January 1, 2027 for State and local government properties, January 1, 2028 for commercial, industrial and institutional owned landscapes, January 1, 2029 for homeowners' associations common area landscapes, and January 1,
2031 for local government properties in disadvantaged communities (DAC).
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seenois ORDINANCE NO. 33, WATER SHORTAGE
RESPONSE ORDINANCE

Below is the weblink to the current ordinance (last accessed on April 17, 2026)
https://www.mesawater.org/save-water/conservation-requirements

MESA WATER DISTRICT
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seenoixe NOTICE OF PUBLIC HEARING (PENDING)

MESA WATER DISTRICT




2025 WATER SHORTAGE CONTINGENCY PLAN
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seenoxo ADOPTED WSCP RESOLUTION (PENDING)
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seenoixe  WATER USE EFFICIENCY
IMPLEMENTATION REPORT

MESA WATER DISTRICT




Orange County
Water Use Efficiency Programs Savings
and Implementation Report

Retrofits and Acre-Feet Water Savings for Program Activity

Month Indicated Current Fiscal Year Overall Program
Cumulative
Program Retrofits Water Water Annual Water Water
Program Start Date Installed in Interventions | Savings | Interventions | Savings | Interventions Savings[4] Savings[4]
High Efficiency Clothes Washer Program 2002 October-25 82 0.22 350 2.28 131,459 4,312 64,060
High Efficiency Toilet (HET) Program 2005 October-25 17 0.06 65 2.76 62,010 2,292 32,257
Flow Monitoring Devices (FMD) Program 2021 October-25 10 0.04 39 0.37 1,045 52.25 158.24
Commercial Plumbing Fixture Rebate
Program 2002 October-25 3 0.05 164 1.07 119,829 5,295 89,451
Water Savings Incentive Program (WSIP) 2006 October-25 0 0.00 1 16.47 51 1,286 11,460
Turf Replacement Program"™ 2010 October-25 5,929 0.07 424,613 15.01 29,979,610 4,049 51,438
Landscape Design Rebate Program (formerly
LDAP) 2019 October-25 4 - 15 - 1,181 - -
Tree Rebate Program 2024 October-25 38 - 200 - 461 - -
Spray-to-Drip Program" 2014 October-25 9,687 0.11 410,712 11.50 5,740,148 779 2,295
Smart Timer Program - Irrigation Timers 2004 October-25 63 0.88 426 16.60 36,100 9,152 96,656
Rotating Nozzles Rebate Program 2007 October-25 103 0.41 297 1.12 586,364 2,891 28,030
Rain Barrels Rebate Program 2013 October-25 2 0.00 8 0.00 9,077 17 162
Recycled Water Retrofit (ORP) 2015 October-25 0 0.00 0 0.00 194 3,901 32,806
Water Smart Landscape Program [1] 1997 12,677 10,621 72,668
Home Water Certification Program 2013 312 7.339 15.266
Synthetic Turf Rebate Program 2007 685,438 96 469
Ultra-Low-Flush-Toilet Programs 1992 363,926 13,452 162,561
Home Water Surveys 1995 11,867 160 1,708
Showerhead Replacements 1991 270,604 1,667 19,083
[Total Water Savings All Programs [ 2 | 836,890 | 67 | 38,012,352 | 60,029 | 665,276 |

™ Water Smart Landscape Program participation is based on the number of water meters receiving monthly Irrigation Performance Reports.
@ Cumulative Water Savings Program To Date totals are from a previous Water Use Efficiency Program Effort.
® Turf Replacement and Spray-to-Drip Interventions are listed as square feet.
“ Cumulative & annual water savings represents both active program savings and passive savings that continues to be realized due to plumbing code changes over time.

Prepared by Municipal Water District of Orange County



HIGH EFFICIENCY CLOTHES WASHERS INSTALLED BY AGENCY1
through MWDOC and Local Agency Conservation Programs

Current FY Cumulative |_'f1 5 yr-l
Water Savings | Water Savings Ifecycle
Agency FY21/22 | FY22/23 | FY23/24 | FY24/25 | FY25/26 Total Ac/Ft 9 across all Fisgcal Savizgs
(Cumulative) Years Ac/Ft
Brea 33 29 25 17 9 2,174 1.54 1,068.10 1,125
Buena Park 36 39 17 11 3 1,803 1.08 828.16 933
East Orange 4 3 4 - - 214 0.22 111.44 111
El Toro 29 30 34 23 7 1,804 2.11 846.36 933
Fountain Valley 22 26 35 26 5 2,671 2.10 1,375.79 1,382
Garden Grove 69 56 43 33 8 4,092 2.67 1,989.00 2,117
Golden State 97 93 88 43 15 5,834 5.43 2,784.80 3,019
Huntington Beach 83 69 89 59 21 9,075 5.61 4,808.55 4,696
Irvine Ranch 473 373 308 265 75 29,229 18.97 13,273.38 15,124
La Habra 35 31 27 20 6 1,652 1.70 736.32 855
La Palma 10 3 11 6 2 530 0.66 241.21 274
Laguna Beach 17 9 11 13 4 1,065 0.72 557.57 551
Mesa Water 31 30 32 40 10 2,891 1.94 1,462.13 1,496
Moulton Niguel 255 205 191 177 59 12,404 12.01 5,662.74 6,418
Newport Beach 22 27 27 18 2 2,873 1.78 1,557.19 1,487
Orange 49 45 42 26 5 4,342 2.55 2,263.71 2,247
San Clemente 43 34 53 28 12 3,069 3.35 1,519.74 1,588
Santa Margarita 220 212 196 186 38 11,406 11.98 5,311.29 5,902
Seal Beach 7 10 9 3 - 691 0.61 345.43 358
Serrano 3 3 3 4 - 391 0.18 212.22 202
South Coast 24 24 22 11 7 1,795 1.31 922.50 929
Trabuco Canyon 15 19 10 18 2 922 0.66 456.76 477
Tustin 31 33 27 14 2 1,894 1.69 943.74 980
Westminster 40 34 27 30 7 2,948 1.67 1,476.05 1,525
Yorba Linda 52 52 42 26 8 4,176 2.62 2,175.21 2,161
MWDOC Totals 1,705 1,489 1,373 1,097 307] 111,525 85.17 53,750.16 21,546
Anaheim 135 147 121 79 23 11,818 7.59 6,491.59 6,115
Fullerton 66 70 51 39 12 4,324 3.34 2,127.38 2,237
Santa Ana 167 104 40 47 8 3,792 2.59 1,690.71 1,962
Non-MWDOC Totals 368 321 212 165 43 19,934 13.51 10,309.68 3,851
[Orange County Totals | 2,073] 1,810 1,585 1,262 | 350 | 131,459 | 98.68 | 64,059.84 | 25,397 |

[1]Totals include hidden rows for agencies that no longer ex

st

Prepared by the Municipal Water District of Orange County



HIGH EFFICIENCY TOILETS (HETs) INSTALLED BY AGENCY|1
through MWDOC and Local Agency Conservation Programs

Agency FY21-22 | FY2223 | FY2324 | FY24-25 | FY25:26 | Total | =oee ™!
Fiscal Years

Brea 0 2 6 2 0 470 214.63
Buena Park 5 0 114 3 0 813 367.71
East Orange 0 2 0 0 0 91 43.15
El Toro 2 1 0 0 0 2,063 1,050.49
Fountain Valley 1 3 6 1 0 848 457.34
Garden Grove 1 4 17 4 0 1,524 794.96
Golden State 3 18 27 12 0 2,882 1,480.89
Huntington Beach 3 0 3 0 0 2,928 1,443.94
Irvine Ranch 30 22 21 11 5 17,508 9,741.86
Laguna Beach 0 0 3 2 0 403 202.75
La Habra 0 6 1 0 1 602 342.64
La Palma 0 0 3 1 0 235 115.46
Mesa Water 0 0 0 2 0 1,645 999.67
Moulton Niguel 10 7 2 6 3 5,814 2,577.25
Newport Beach 3 0 1 0 1 739 364.73
Orange 2 1 24 3 0 2,234 1,079.13
San Clemente 4 6 2 1 0 907 447.42
Santa Margarita 18 9 10 4 0 3,437 1,519.23
Seal Beach 1 0 0 0 0 858 604.21
Serrano 0 0 0 0 0 124 55.20
South Coast 4 3 0 5 0 1,042 486.41
Trabuco Canyon 5 1 4 0 0 366 153.94
Tustin 0 2 0 3 0 1,530 914.42
Westminster 0 11 9 3 0 1,362 746.57
Yorba Linda 0 5 0 0 0 1,272 658.81
MWDOC Totals 95 103 253 63 10] 52,235 27,117.06

Anaheim 3 33 331 74 52 6,404 3,465.63
Fullerton 5 11 35 5 3 1,142 547.48
Santa Ana 5 3 117 66 0 2,229 1,127.05
Non-MWDOC Totals 13 47 483 145 55 9,775 5,140.16
[Orange County Totals | 108] 150] 736] 208] 65] 62,010] 32,257.22

[1]Totals include hidden rows for agencies that no longer exist

Prepared by Municipal Water District of Orange County




FLOW MONITORING DEVICES INSTALLED BY AGENCY
through MWDOC and Local Agency Conservation Programs

Cumulative
Agency FY 21122 | FY 22123 | FY 23124 | FY 24125 | Fy 25126 | TOtal | Water Savings
Program across all
Fiscal Years
Brea 2 3 1 3 1 10 1.00
Buena Park 0 0 0 0 1 1 0.02
East Orange 0 0 0 0 0 0 -
El Toro 0 0 0 0 0 0 -
Fountain Valley 1 0 0 2 0 3 0.30
Garden Grove 0 0 0 0 0 0 -
Golden State 375 1 1 0 0 377 78.33
Huntington Beach 0 0 0 6 0 6 0.42
Irvine Ranch 4 3 3 23 5 38 2.83
La Habra 0 0 0 1 0 1 0.07
La Palma 0 0 0 0 0 0 -
Laguna Beach 0 0 0 4 0 4 0.32
Mesa Water 0 1 1 5 0 7 0.26
Moulton Niguel 0 0 0 0 0 0 -
Newport Beach 0 0 1 1 1 3 0.17
Orange 3 7 5 9 0 24 2.40
San Clemente 0 0 0 3 2 5 0.13
Santa Margarita 122 38 129 78 16 383 44.67
Seal Beach 0 3 1 1 0 5 0.46
Serrano 0 1 1 1 0 3 0.24
South Coast 103 2 0 0 3 108 21.75
Trabuco Canyon 0 0 0 0 0 0 -
Tustin 0 0 0 2 1 3 0.08
Westminster 0 0 0 0 0 0 -
Yorba Linda 0 0 1 4 0 5 0.22
MWDOC Totals 610 59 144 143 30 986 153.65
Anaheim 0 3 2 6 6 17 1.03
Fullerton 3 12 8 16 3 42 3.56
Santa Ana 0 0 0 0 0 0 -
Non-MWDOC Totals 3 15 10 22 9 59 4.58
[Orange County Totals_| 613] 74] 154] 165] 39 1,045] 158.24 |




COMMERCIAL PLUMBING FIXTURES INSTALLED BY AGENCY!"”

through MWDOC and Local Agency Conservation Programs

EY EY EY FY FY Currlulative Water

Agency 21/22 22/23 23124 24/25 25/26 Totals | Savings across all

Brea 0 0 138 0 0 1,973 1,214
Buena Park 0 0 48 0 164 2,844 2,403
East Orange CWD RZ 0 0 0 0 0 0 0
El Toro WD 0 136 0 0 0 2,652 1,397
Fountain Valley 0 0 0 0 0 2,165 1,424
Garden Grove 574 0 209 0 0 3,976 3,214
Golden State WC 0 0 0 0 0 3,124 3,664
Huntington Beach 235 0 280 0 0 3,957 3,441
Irvine Ranch WD 2 644 0 0 0 31,128 18,724
La Habra 0 0 0 0 0 984 1,093
La Palma 0 0 0 113 0 788 361
Laguna Beach CWD 0 0 0 0 0 446 589
Mesa Water 0 251 18 161 0 4,815 4,307
Moulton Niguel WD 0 414 241 0 0 7,594 3,430
Newport Beach 0 0 0 3 0 3,449 2,974
Orange 0 359 151 0 0 6,915 4,174
San Clemente 0 0 0 0 0 753 747
Santa Margarita WD 0 212 0 112 0 2,571 949
Seal Beach 0 0 0 0 0 816 841
Serrano WD 0 0 0 0 0 0 0
South Coast WD 0 154 0 0 0 1,474 1,147
Trabuco Canyon WD 0 0 0 0 0 11 27
Tustin 0 41 88 0 0 2,195 1,846
Westminster 0 190 59 0 0 1,850 1,986
Yorba Linda 1 0 0 0 0 1,017 1,144
MWDOC Totals 812 2,401 1,232 389 164 87,757 61,763

Anaheim 0 648 175 1,194 0 19,067 14,636
Fullerton 0 331 839 3 0 4,965 3,707
Santa Ana 72 30 26 600 0 8,040 9,344
Non-MWDOC Totals] 72 1,009 1,040 1,797 0 32,072 27,688
|Orange County Totals | 884| 3,410| 2,272| 2,186| 164| 119,829| 89,451

[1] Retrofit devices include ULF Toilets and Urinals, High Efficiency Toilets and Urinals, Multi-Family and Multi-Family 4-Liter
HETSs, Zero Water Urinals, High Efficiency Clothes Washers, Cooling Tower Conductivity Controllers, Ph Cooling Tower
Conductivity Controllers, Flush Valve Retrofit Kits, Pre-rinse Spray heads, Hospital X-Ray Processor Recirculating Systems,
Steam Sterilizers, Food Steamers, Water Pressurized Brooms, Laminar Flow Restrictors, and Ice Making Machines.

[2]Totals include hidden rows for agencies that no longer exist

Prepared by the Municipal Water District of Orange County



WATER SAVINGS INCENTIVE PROJECTS BY AGENCY
through MWDOC and Local Agency Conservation Programs

Agency Fy2122 | Fy22i23 | Fy2siza | Fy2ai2s | Fy2si26 Totals Cumulative
Water Savings
Brea 0 0 0 0 0 0 0
Buena Park 0 0 0 0 0 2 911
East Orange 0 0 0 0 0 0 0
El Toro 0 0 0 0 0 1 62
Fountain Valley 0 0 0 0] 0 1 197
Garden Grove 0 0 0 0 0 2 26
Golden State 0 0 0 0 0 2 379
Huntington Beach 0 0 0 0 0 6 1,893
Irvine Ranch 0 1 10 0 1 24 1,724
La Habra 0 0 0 0 0 1 3
La Palma 0 0 0 0 0 0 0
Laguna Beach 0 0 0 0 0 0 0
Mesa Water 0 0 0 0 0 0 0
Moulton Niguel 0 0 0 0 0 0 0
Newport Beach 0 0 0 1 0 2 229
Orange 0 0 0 0 0 5 1,223
San Clemente 0 0 0 0 0 0 0
Santa Margarita 0 0 0 0 0 0 0
Seal Beach 0 0 0 0 0 0 0
Serrano 0 0 0 0 0 0 0
South Coast 0 0 0 0 0 2 1,148
Trabuco Canyon 0 0 0 0 0 0 0
Tustin 0 0 0 0 0 0 0
Westminster 0 0 0 0] 0 1 715
Yorba Linda 0 0 0 0 0 0 0
MWDOC Totals 0 1 10 1 1 49 8,509
Anaheim 0 0 0 0 0 0 0
Fullerton 0 0 0 0 0 1 1,587
Santa Ana 0 0 0 0 0 1 1,363
Non-MWDOC Totals 0 0 0 0 0 2 2,951
| Orange County Totals| 0o | 1 | 10 | 1 | 1 | 51 | 11,460

[1] Acre feet of savings determined during a one year monitoring period.

If monitoring data is not available, the savings estimated in agreement is used.



TURF REPLACEMENT BY AGENCY!"®

through MWDOC and Local Agency Conservation Programs

FY 21/22 FY 22/23 FY 23/24 FY 24/25 FY 25/26 Total Program Cumulative Water
Agency Savings across all
Res. Comm. Res. Comm. Res. Comm. Res. Comm. Res. Comm. Res Comm. Fiscal Years

Brea 6,066 0 13,979 6,598 8,997 40,459 930 32,570 1,230 0 267,328 601,425 1,704
Buena Park 3,094 0 14,435 0 9,798 54,144 2,085 71,385 1,112 0 138,788 143,645 285
East Orange 5,000 0 12,116 7,914 2,589 0 0 0 0 0 67,825 7,914 126
El Toro 3,153 2,379 18,364 7,739 8,780 31,396 1,270 43,948 435 0 180,991 667,721 1,572
Fountain Valley 14,031 0 11,871 3,260 11,427 1,394 7,329 7,739 1,343 0 185,953 74,817 399
Garden Grove 1,228 0 16,756 0 17,356 0 3,967 0 0 32,614 327,228 150,017 786
Golden State 0 0 2,614 0 3,716 603 9,977 1,044 3,027 0 601,236 396,514 2,092
Huntington Beach 32,411 19,914 44,842 89,264 29,038 64,199 20,037 72,389 4,407 0 723,943 721,928 2,373
Irvine Ranch 20,397 54,418 72,550 399,559 32,342 332,433 28,573 288,486 6,975 44,002 1,651,243] 4,606,441 10,864
La Habra 4,183 3,263 15,254 6,654 13,062 65,496 5,980 0 0 0 119,162 165,432 298
La Palma 0 0 0 0 0 0 0 0 0 0 15,141 59,760 207
Laguna Beach 2,905 0 5,702 0 1,161 0 723 0 0 0 87,378 48,788 307
Mesa Water 29,375 0 34,191 55,661 21,321 97,512 11,922 86,176 1,035 8,804 549,482 592,182 1,505
Moulton Niguel 37,648 115,313 59,372 394,839 29,606 311,146 23,335 128,512 11,919 118,880] 1,928,474 4,125,941 10,503
Newport Beach 823 99,613 6,247 24,470 7,118 37,101 3,461 13,099 0 0 147,127 722,282 1,458
Orange 22,783 2,816 50,016 102,170 41,474 8,807 12,794 66,221 8,260 0 640,919 580,790 2,184
San Clemente 6,466 67,354 15,942 156,022 11,950 17,008 1,380 107,624 748 3,652 458,425 889,650 2,290
Santa Margarita 8,694 41,534 44,083 132,194 23,349 65,782 15,718 175,702 2,334 87,539] 1,009,793 1,805,341 4,979
Seal Beach 4,226 0 2,901 0 627 13,614 0 4,427 0 0 47,654 38,418 123
Serrano 0 0 7,183 0 0 0 0 0 0 0 190,123 4,403 449
South Coast 1,409 76,798 7,575 85,956 3,937 67,910 3,325 69,866 0 55,315 352,560 949,239 2,201
Trabuco Canyon 6,817 50,000 5,379 106,068 3,459 50,000 2,244 0 1,864 0 100,720 366,313 547
Tustin 21,688 5,698 36,476 0 28,841 16,386 12,632 0 4,958 1,226 488,951 84,639 969
Westminster 4,614 0 8,042 0 10,392 4,932 9,036 14,932 0 0 148,122 78,397 374
Yorba Linda 6,529 10,068 25,784 50,488 15,576 36,482 4,691 57,084 1,646 21,288 581,139 320,813 1,566

MWDOC Totals 243,540 549,168 531,674] 1,628,856 335,916] 1,316,804 181,409] 1,241,204 51,293 373,320] 11,375,120] 18,595276] 51,423

Anaheim 0 0 0 0 0 0 0 0 0 0 0 0 -
Fullerton 0 0 0 0 0 0 0 0 0 0 0 9,214 15
Santa Ana 0 0 0 0 0 0 0 0 0 0 0 0 -

Non-MWDOC Totals 0 0 0 0 0 0 0 0 0 0 0 9,214 15

[Orange County Totals |  243,540]  549,168]  531,674] 1,628,856]  335916] 1,316,804]  181,409] 1,241,204] 51,293]  373,320] 11,375,120] 18,604,490] 51,438]

[1]Installed device numbers are listed as square feet
[2]Totals include hidden rows for agencies that no longer exist



LANDSCAPE DESIGN REBATE PROGRAM BY AGENCY
through MWDOC and Local Agency Conservation Programs

FY21/22 FY22/23 FY23/24 FY24/25 FY25/26 Total Program
Agenc

geney LDAP LMAP | LDAP LMAP | LDAP LMAP | LDAP | LMAP | LDAP | LMAP | LDAP | LMAP
Brea 3 2 10 2 1 1 0 0 0 0 20 8
Buena Park 5 1 5 2 1 1 1 0 0 0 17 6
East Orange 1 1 2 0 0 0 0 0 0 0 4 1
El Toro 11 0 6 6 4 1 0 0 1 0 35 9
Fountain Valley 8 4 13 3 5 4 0 0 0 0 43 12
Garden Grove 6 0 11 2 2 1 1 0 0 0 20 3
Golden State 0 0 2 1 3 1 1 0 0 0 6 2
Huntington Beach 38 18 34 19 9 5 3 0 0 0 130 59
Irvine Ranch 40 8 16 16 4 15 8 0 2 0 92 53
La Habra 7 0 8 3 0 0 1 0 0 0 27 4
La Palma 0 0 0 0 0 0 0 0 0 0 0 0
Laguna Beach 1 0 2 0 0 0 0 0 0 0 3 0
Mesa Water 14 6 18 11 4 6 0 0 0 0 63 32
Moulton Niguel 25 5 11 14 1 6 10 0 7 0 71 41
Newport Beach 3 0 6 2 0 2 1 0 0 0 13 5
Orange 22 3 22 6 10 6 0 0 2 0 76 20
San Clemente 4 1 4 1 0 4 0 0 0 0 13 11
Santa Margarita 11 4 19 12 4 6 5 0 1 0 71 33
Seal Beach 1 1 3 3 0 1 0 0 0 0 7 9
Serrano 0 0 0 0 0 0 0 0 0 0 1 0
South Coast 4 0 2 1 1 2 1 0 0 0 13 5
Trabuco Canyon 4 0 4 3 0 0 1 0 0 0 13 7
Tustin 10 3 12 5 2 4 1 0 2 0 54 16
Westminster 6 1 4 2 1 0 0 0 0 0 17 4
Yorba Linda 8 1 6 6 0 3 0 0 0 0 21 11

MWDOC Totals 232 59 220 120 52 69 34 0 15 0 830 351
Anaheim 0 0 0 0 0 0 0 0 0 0 0 0
Fullerton 0 0 0 0 0 0 0 0 0 0 0 0
Santa Ana 0 0 0 0 0 0 0 0 0 0 0 0

Non-MWDOC Totals 0 0 0 0 0 0 0 0 0 0 0 0
[Orange County Totals | 232 | 59 220 120 | 52 | 69 | 34 | - 15 | - 830 | 351

Prepared by the Municipal Water District of Orange County



TREE REBATE PROGRAM BY MONTH
through MWDOC and Local Agency Conservation

Programs

Fy23i24 | Fy2ai25 | Fyasiee | Tt
Month Program

Trees Trees Trees Trees
July 0 9 36 45
August 0 15 60 75
September 0 18 44 62
October 0 9 22 31
November 0 17 38 55
December 0 28 0 28
January 0 23 0 23
February 0 24 0 24
March 0 18 0 18
April 0 24 0 24
May 0 33 0 33
June 3 40 0 43
Orange County Totals 3 258 200 461

Prepared by the Municipal Water District of Orange County




SPRAY-TO-DRIP BY AGENCY!"

through MWDOC and Local Agency Conservation Programs

FY 21/22 FY 22/23 FY 23/24 FY 24/25 FY 25/26 Total Program Cumulative Water
Agency Savings across all
Res. Comm. Res. Comm. Res. Comm. Res. Comm. Res. Comm. Res Comm. Fiscal Years

Brea 949 0 9,294 7,830 9,289 29,866 1,097 0 1,361 0 26,114 68,529 51.25
Buena Park 354 3,365 2,921 0 4,103 18,548 1,296 12,504 0 0 10,263 38,231 13.24
East Orange 5,000 0 6,314 0 0 0 0 0 0 0 11,314 0 5.17
El Toro 1,175 0 11,911 7,939 4,185 1,761 0 8,735 3,499 13,831 25,354 101,149 78.93
Fountain Valley 10,271 0 2,275 0 7,357 2,506 4,472 6,093 492 0 30,066 29,455 31.20
Garden Grove 0 0 0 0 0 0 0 0 0 0 2,125 0 3.08
Golden State 0 0 2,905 0 6,812 0 10,057 0 867 0 21,641 0 6.22
Huntington Beach 17,600 0 22,073 58,877 16,370 42,300 7,505 98,964 674 0 82,246 214,933 79.59
Irvine Ranch 14,046 30,118 50,139 208,019 25,863 432,567 41,127 365,869 16,987 92,888 197,601 1,384,354 492.74
La Habra 3,343 1,447 8,236 5,779 11,730 46,659 10,643 0 0 0 36,973 53,885 24.62
La Palma 0 0 0 0 0 0 0 0 0 0 0 0 0.00
Laguna Beach 2,426 0 4,065 0 1,204 0 0 0 0 0 12,494 0 8.97
Mesa Water 13,073 7,972 22,386 49,775 15,877 32,313 5,050 17,021 0 20,132 81,353 139,657 76.00
Moulton Niguel 0 66,612 0 144,223 0 258,353 0 103,990 0 74,445 15,125 973,871 478.88
Newport Beach 457 49,456 6,573 5,845 6,890 21,725 3,247 0 0 0 20,563 129,270 88.70
Orange 6,426 72,290 27,414 28,224 42,171 0 9,702 43,373 5,938 50,000 101,247 207,039 87.39
San Clemente 3,135 45,000 7,612 15,368 11,314 45,172 0 12,231 0 0 31,775 126,276 54.30
Santa Margarita 655 72,052 32,804 138,469 15,638 18,306 15,903 192,177 628 64,065 131,878 726,424 443.61
Seal Beach 0 0 3,509 0 0 3,623 0 16,280 0 0 3,509 19,903 4.06
Serrano 0 0 2,183 0 0 0 0 0 0] 0 5,487 0 4.88
South Coast 0 130,495 10,339 11,560 2,166 2,490 2,653 16,832 0 27,076 22,571 253,609 129.29
Trabuco Canyon 0 0 997 0 1,881 0 0 0 2,050 0 6,676 0 1.91
Tustin 19,787 5,305 24,575 0 15,977 0 15,884 1,397 1,786 1,977 97,646 14,140 50.60
Westminster 0 0 1,557 0 7,383 437 2,014 18,162 0 0 12,737 33,938 22.84
Yorba Linda 3,772 15,982 12,413 48,824 11,705 46,606 758 54,499 1,289 30,727 35,839 200,763 54.35
MWDOC Totals 102,469 500,094 272,495 730,732 217,915| 1,003,232 131,408 968,127 35,571 375,141 1,024,722 4,715,426 2,294.69

Anaheim 0 0 0 0 0 0 0 0 0 0 0 0 0
Fullerton 0 0 0 0 0 0 0 0 0 0 0 0 0
Santa Ana 0 0 0 0 0 0 0 0 0 0 0 0 0
Non-MWDOC Totals 0 0 0 0 0 1] 1] 1] 0 0 0 0 0
|Orange County Totals | 102,469 | 500,094] 272,495| 730,732| 217,915 1,003,232 131,408] 968,127| 35,571| 375,141] 1,024,722 4,715,426] 2,294.69|

[1]Installed device numbers are listed as square feet
[2]Totals include hidden rows for agencies that no longer exist



ROTATING NOZZLES INSTALLED BY AGENCY|1
through MWDOC and Local Agency Conservation Programs

FY 20/21 FY 21/22 FY 22/23 FY 23/24 FY 24/25 FY 25/26 Total Program C“’"“'atfve Water
Agency Large Small Large Small Large Small Large Small Large Small Large Small Large acrosszv;::g:isca,
Comm. |Res Comm. |Comm. |Res Comm. |Comm. |Res Comm. [Comm. |Res Comm. |Comm. |[Res Comm. |[Comm. |Res Comm. Comm. Years
Brea 0 0 0 0 47 0 0 15 0 0 0 1,130 0 0 0 0 634 3,879 0 109.84
Buena Park 0 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 573 173 2,535 1,090.25
East Orange 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 781 0 0 29.82
El Toro 0 0 0 0 0 0 0 0 1,919 0 0 0 0 0 0 0 3,435 48,141 890 2,049.60
Fountain Valley 0 36 0 0 0 0 0 0 0 0 75 0 0 0 0 0 1,030 283 0 38.09
Garden Grove 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 1,117 299 0 52.49
Golden State 0 0 0 0 15 0 0 0 0 0 109 0 0 15 0 0 3,896 11,080 0 476.69
Huntington Beach 0 0 0 0 79 0 0 72 0 0 98 0 0 0 0 0 4,154 12,526 2,681 1,843.84
Irvine Ranch 0 462 0 0 196 0 0 411 195 0 309 0 0 42 0 0 49,708 94,541 2,004 6,851.52
La Habra 0 0 0 0 15 0 0 15 0 0 0 0 0 0 0 0 542 1,236 900 485.01
La Palma 0 0 0 0 15 0 0 18 0 0 0 0 0 0 0 0 122 2,890 0 80.50
Laguna Beach 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12,139 2,896 0 518.51
Mesa Water 0 0 0 0 21 0 0 0 0 0 0 0 0 0 0 0 2,137 385 343 265.61
Moulton Niguel 0 300 0 0 131 421 1,270 463 0 0 99 0 0 0 0 0 15,515 20,974 4,215 2,567.99
Newport Beach 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46,723 21,413 0 2,507.21
Orange 0 0 0 0 184 0 0 96 0 0 38 0 0 0 0 0 3,615 1,072 0 173.66
San Clemente 0 80 0 0 0 210 0 0 170 0 0 230 0 20 0 0 10,314 8,148 1,343 1,178.27
Santa Margarita 0 132 0 0 197 0 0 353 495 0 168 0 0 90 0 0 17,618 7,416 611 1,212.58
Seal Beach 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 155 10,298 0 325.45
Serrano 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3,405 0 0 139.43
South Coast 0 0 0 0 69 510 0 0 480 0 0 440 0 0 0 0 8,199 20,300 0 899.76
Trabuco Canyon 0 50 0 0 20 0 0 0 0 0 0 0 0 130 0 0 2,286 5,130 0 247.96
Tustin 0 0 0 0 0 0 0 42 0 0 75 0 0 0 0 0 3,650 1,058 0 182.14
Westminster 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 556 0 0 19.87
Yorba Linda 0 95 0 0 16 0 0 63 0 0 0 0 0 0 0 0 6,289 4,359 500 656.84
MWDOC Totals o] 1,155 0 o] 1,005] 1,141] 1,270] 1,548] 3,259 o] 1,046] 1,800 0 297 0 o] 204,008] 288,986] 16,022 24,665.22
Anaheim 0 147 0 0 33 0 0 0 0 0 54 0 0 0 0 0 4,327 49,799 105 2,073.59
Fullerton 0 131 0 0 152 0 0 66 0 0 0 0 0 0 53 0 3,534 11,362 1,484 1,065.03
Santa Ana 0 50 0 0 42 0 0 0 0 0 0 0 0 0 0 0 985 5,752 0 225.86
Non-MWDOC Totals 0 328 0 0 227 0 0 66 0 0 54 0 0 0 53 0 8,846] 66,913] 1,589 3,364.47
|orange County Totals | 0] 1,483] 0 o] 1,232] 1,141] 1,270] 1,614] 3,259 o] 1,100 1,800 of 297 53 of 212,854| 355,899 17,611]  28,029.69 |

[1]Totals include hidden rows for agencies that no longer exist

Prepared by Municipal Water District of Orange County



SMART TIMERS INSTALLED BY AGENCY|1
through MWDOC and Local Agency Conservation Programs

FY21/22 FY22/23 FY23/24 FY24/25 FY25/26 Total Program Cumulative
Agency Water Savings
across all Fiscal
Res Comm |Res Comm |Res Comm |Res Comm |Res Comm |Res Comm. Years
Brea 25 4 18 0 18 8 16 0 4 0 357 92 1,003.86
Buena Park 10 2 13 0 39 1 16 0 4 0 195 56 454.27
East Orange 4 0 0 0 10 0 4 0 0 0 56 1 86.37
El Toro 23 1 21 77 18 175 10 178 6 0 305 794 4,218.01
Fountain Valley 24 6 28 0 13 0 24 0 1 0 324 60 554.60
Garden Grove 15 5 28 6 23 1 15 0 6 0 305 55 483.89
Golden State 65 16 63 0 68 2 35 0 10 0 807 231 2,084.63
Huntington Beach 52 18 78 2 72 20 47 8 22 5 864 439 3,182.51
Irvine Ranch 320 104 257 223 319 4 240 87 67 38 5,359 3,175 25,547.63
La Habra 1 1 13 0 7 5 14 1 4 0 153 52 460.42
La Palma 6 0 5 0 8 0 3 0 1 0 65 2 36.29
Laguna Beach 5 2 9 0 10 0 5 1 4 0 575 23 575.95
Mesa Water 18 4 25 14 28 8 1 0 4 0 548 240 1,945.71
Moulton Niguel 381 104 156 38 121 91 72 71 30 15 3,185 1,340 9,404.64
Newport Beach 16 21 9 15 14 16 13 0 1 0 1,163 505 5,146.92
Orange 39 12 47 0 53 16 28 0 16 1 816 250 2,240.71
San Clemente 14 41 29 1 28 19 14 16 8 3 1,289 541 5,310.62
Santa Margarita 184 75 177 12 283 35 244 5 73 29 3,059 1,992 15,163.25
Seal Beach 5 0 3 0 8 0 6 0 1 0 57 87 609.11
Serrano 7 1 10 0 3 0 6 0 3 0 107 3 61.87
South Coast 5 1 1 8 9 1 9 13 6 5 358 252 2,307.32
Trabuco Canyon 17 2 18 0 21 0 11 0 1 0 297 159 1,751.55
Tustin 29 5 41 0 27 0 25 2 6 0 427 88 860.58
Westminster 1 0 17 0 18 0 7 0 2 0 203 44 471.20
Yorba Linda 85 16 64 1 45 7 61 0 16 0 996 235 2,150.89
MWDOC Totals | 1,380 446 1,140 397 1,263 409 936 382 296 96 | 22,185 | 10,861 87,530.56
Anaheim 74 19 83 1 82 0 69 2 18 0 1,066 581 5,461.90
Fullerton 50 17 42 0 59 0 24 13 10 0 660 239 2,111.68
Santa Ana 18 2 15 0 24 6 13 0 6 0 251 257 1,552.14
Non-MWDOC Totals 142 38 140 1 165 6 106 15 34 0 1977 1077 9,125.71
| Orange County Totals | 1,522 | 484| 1,280 | 398 1,428 | 415] 1,042 | 397 | 330 | 96 | 24,162 | 11,938 | 96,656 |

[1]Totals include hidden rows for agencies that no longer exist

Prepared by the Municipal Water District of Orange County



RAIN BARRELS INSTALLED BY AGENCY/[1
through MWDOC and Local Agency Conservation Programs

Cumulative

Agency FY 2122 | FY 22123 | FY 23724 | FY 24125 | Fy 25026 | TOt3l | Water Savings
Program across all

Fiscal Years
Brea 0 2 1] 4 0 95 1.66
Buena Park 1 0 2 0 0 201 3.61
East Orange 1 3 0 2 0 50 0.84
El Toro 3 0 2 1 0 125 213
Fountain Valley 2 10 5 1 0 421 7.37
Garden Grove 7 8 10 3 0 393 6.79
Golden State 2 19 9 2 0 573 9.91
Huntington Beach 6 14 9 5 1 1,261 23.92
Irvine Ranch 14 18 25 15 2 1,135 19.57
La Habra 1 10 1 1 0 86 1.47
La Palma 2 0 2 0 0 12 0.17
Laguna Beach 5 4 0 0 0 459 9.07
Mesa Water 4 6 3 3 0 384 6.87
Moulton Niguel 10 15 12 2 0 468 8.05
Newport Beach 0 2 1 0 0 78 1.35
Orange 6 5 11 3 1 421 7.36
San Clemente 5 6 4 0 0 189 3.37
Santa Margarita 4 9 4 7 0 389 6.85

Santiago 0 0 0 0 0 0 -
Seal Beach 0 2 0 0 0 73 1.39
Serrano 2 0 0 0 0 42 0.77
South Coast 2 0 0 2 0 188 3.61
Trabuco Canyon 1 3 0 1 0 64 1.13
Tustin 2 8 4 0 0 268 4.70
Westminster 0 7 17 1 0 298 4.61
Yorba Linda 0 8 6 0 3 250 4.40
MWDOC Totals 80 159 127 53 7 8,218 146.53
Anaheim 3 8 5 4 0 340 5.90
Fullerton 0 6 4 4 0 244 4.29
Santa Ana 0 9 5 5 1 274 4.79
Non-MWDOC Totals 3 23 14 13 1 858 14.98

|Orange County Totals | 83| 182] 141] 66| 8] 9,076 161.51 |

[1]Totals include hidden rows for agencies that no longer exist



RECYCLED WATER ON-SITE RETROFITS BY AGENCY
through MWDOC and Local Agency Conservation Programs

Agency FY21-22 | FY22:23 | FY2324 | FY24-25 | FY25:26 | Total g o Moo
Fiscal Years

Brea 0 0 0 0 0 0 0
Buena Park 0 0 0 0 0 0 0
East Orange CWD 0 0 0 0 0 0 0
El Toro WD 4 0 0 0 0 47 10,651
Fountain Valley 0 0 0 0 0 0 0
Garden Grove 0 0 0 0 0 0 0
Golden State WC 0 0 0 0 0 0 0
Huntington Beach 0 0 0 0 0 0 0
Irvine Ranch WD 0 1 1 1 0 13 2,735
La Habra 0 0 0 0 0 0 0
La Palma 0 0 0 0 0 0 0
Laguna Beach CWD 0 0 0 0 0 0 0
Mesa Water 0 0 0 0 0 1 322
Moulton Niguel WD 0 0 0 2 0 44 1,131
Newport Beach 0 0 0 0 0 1 1,301
Orange 0 0 0 0 0 0 0
San Clemente 0 0 0 0 0 23 7,172
Santa Margarita WD 0 1 1 0 0 37 4,495
Seal Beach 0 0 0 0 0 0 0
Serrano WD 0 0 0 0 0 0 0
South Coast WD 0 1 3 1 0 19 1,909
Trabuco Canyon WD 0 0 0 0 0 1 2,297
Tustin 0 0 0 0 0 0 0
Westminster 0 0 0 0 0 0 0
Yorba Linda WD 0 0 0 0 0 0 0
MWDOC Totals 4 3 5 4 0 193 32,420

Anaheim 0 0 0 0 0 1 386
Fullerton 0 0 0 0 0 0 0
Santa Ana 0 0 0 0 0 0 0
Non-MWDOC Totals 0 0 0 0 0 1 386
|Orange County Totals | 4] 3| 5] 4] of 194] 32,806
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Abbreviations

AF acre-feet

AFY acre-feet per year

FY fiscal year
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gpm gallons per minute

Mesa Water Mesa Water District
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MWRF Mesa Water Reliability Facility
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w1 WATER DEMAND

1.1 Purpose

This technical memorandum describes Mesa Water District's (Mesa Water's) existing potable and recycled
water demands and demand forecasting. The existing water demand includes discussion of historical
potable and recycled water consumption, production, unaccounted for water, and peaking factors. The
future water demand consists of per-capita water use and demand projections through year 2035 utilizing
population-based forecasting methodology that considers Regional Housing Need Allocation
requirements. The ongoing water conservation measures and the anticipated impacts these measures will
have on Mesa Water's future water demands are also described. In addition, potable water service
alternatives are developed for the 43 existing irrigation customers served by the Green Acres Project
recycled water.

Mesa Water's service area is approximately 16.3 square miles and encompasses portions of the City of
Costa Mesa, City of Newport Beach, and unincorporated Orange County (primarily John Wayne Airport).
Approximately 90.3 percent of the service area is the City of Costa Mesa, while the City of Newport Beach
and unincorporated Orange County account for approximately 3.6 percent and 6.1 percent, respectively.
Mesa Water serves approximately 93.6 percent of the City of Costa Mesa's area.

1.2 Existing Potable Water Demands

Water demand consists of metered water sales and unaccounted for water that leaves the distribution
system through unmetered connections (such as fire hydrants), maintenance flushing, reservoir cleaning,
leaks at pipe joints, or through pipe breaks. Water demands occur throughout the distribution system
based on the number and type of consumers in each location. Mesa Water meters all their customer
accounts. The difference between production and consumption defines the estimated non-revenue water.
A description of historical water consumption and the estimated amount of unaccounted for water is
presented below. Peaking factors, which are indicators of the variation in demand on a seasonal and daily
basis, are also discussed.

1.2.1 Historical Demands

Mesa Water provided historical customer billing records by customer class for the fiscal year

(FY) 2021 through 2024. The historical metered water use for this time period is summarized yearly
in Table 1.1 in acre-feet per year (AFY) by billing classification and is graphically depicted in

Figure 1.1. FY 2022 had the highest demand in recent years, approximately 15,500 AFY for potable
water, and was used to represent existing demands in this technical memorandum. Monthly
metered water use for FY 2022 is summarized in Table 1.2 and shown in Figure 1.2. Daily metered
water use data was not available.

The billing data presented in Figure 1.1 indicates that the total consumption for FYs 2021 and 2022 are
similar, followed by a slight decrease in FY 2023 and 2024. As shown in Figure 1.2, billing data for FY 2022
shows that multi-family residential demands were the largest proportion of demands at 35 percent.

MESA WATER DISTRICT
CAPITAL IMPROVEMENT PROGRAM UPDATE 1-1
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Together with single family residential demands at 32 percent, the residential water use comprises

67 percent of Mesa Water's total water demand. Commercial water use accounts for the next largest
category, representing 22 percent. Governmental users accounted for 10 percent of total water use, while
industrial and irrigation users accounted for only 1 percent of annual consumption. Monthly billing data
shows that all meter classifications increase their usage during the summer months to some degree.
Summer usage is increased most by irrigation users while commercial users show a smaller increase.

Table 1.1 Annual Water Demand by Class(")

Billing Classification(?) FY 2021 (AFY) FY 2022 (AFY) ‘ FY 2023 (AFY) FY 2024 (AFY)
Single Family Residential 5,153 4,893 4,293 4,278
Multi-Family Residential 5,559 5,412 5,038 5,088
Commercial 3,112 3,402 3,146 3,181
Government 1,256 1472 1,163 1,099
Industrial 254 253 226 235
Irrigation 9 14 1 2
Other 23 45 15 21
Subtotal Potable Water 15,367 15,491 13,883 13,904
Recycled Water 1,084 1,020 781 585
Total 16,451 15,491 13,883 13,904

Notes:

(1) Source: billing data provided by Mesa Water.

(2) Mesa Water's billing database includes 41 classifications; the 41 classifications were grouped by usage type as follows:
Single Family: SA, SB, SD, SF, Sl and SJ, Multi-Family: MA, MB, MD, MF, MI, MJ, TA, TB, TD, TF, Tl, and TJ, Commercial:
CA, CB, CD, CF, Cl, and CJ, Government: GA, GB, GD, GF, Gl, and GJ, Industrial: IA, IB, ID, IF, Il, and IJ, Irrigation: AB
and Al, Other: HA, XX and ZZ.

MESA WATER DISTRICT
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Table1.2  FY 2022 Monthly Water Demand by Class (AFY)(®

Billing Classification

Single Family Residential 599 381 563 365 485 279 427 257 422 312 458 344
Multi-Family Residential 435 542 419 538 405 443 379 468 374 505 396 506
Commercial 339 313 327 301 298 239 249 223 272 270 304 268
Government 141 194 137 141 86 81 98 79 125 17 125 145
Industrial 7 39 6 40 7 32 8 31 5 37 6 35
Irrigation 2 5 3 1 0 0 0 0 1 0 1 0
Other 5 0 8 0 9 1 6 1 8 0 2 5
Total 1,529 1,473 1,464 1,386 1,290 1,075 1,168 1,060 1,206 1,243 1,292 1,303
Notes:

(1) Includes fire, construction, abandoned, and unknown. For class breakdown of remaining classifications see Table 1.1.

MESA WATER DISTRICT
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Figure 1.2 FY 2022 Water Demand by Customer Class
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1.2.2 Historical Production

Mesa Water obtains potable water through pumping groundwater from the Orange County Groundwater
Basin and has additional supply available through imported water and inter-agency connections. Amber
colored groundwater is pumped through two deep-water wells owned and operated by Mesa Water
which is then treated at the Mesa Water Reliability Facility (MWRF). Seven clear water wells provide the
majority of the potable supply within Mesa Water's service area. Recycled water is also used to serve a
small portion of the demands. The historical water production from FYs 2021 through 2024 is presented in
Table 1.3 and graphically depicted in Figure 1.3.

Table 1.3 Historical Production

Total Potable

Clezz;\ \II:V\?)IIS ) Am?Ae;_ ¥\;e|ls Impo(rltAesY\;Vater Supply Recyzz'l\?:dY\)Nater
(AFY)

2021 12,672 3,878 66 16,617 1,084
2022 12,560 3,766 3 16,329 1,020
2023 12,474 2,305 10 14,788 781

2024 12,647 2,213 0 14,860 585
Average 12,588 3,040 20 15,649 867
Notes:

(1) Excludes wells that go through the MWRF.

The average annual potable water supply between the FYs of 2021 and 2024 is 15,649 AFY with the
majority being sourced from clear groundwater wells. A slight decrease in total supply appeared between
the years 2022 to 2023 then remained relatively consistent throughout the following year. Recycled water
is used to serve non-potable customers using irrigation services through the Green Acres Project.

MESA WATER DISTRICT
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Historical Water Production by Year
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Figure 1.3 Historical Water Production by FY
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1.2.2.1 Non-Revenue Water

The difference between water production and consumption (billed to customers) is defined as
non-revenue water. This can be attributed to leaking pipes, unmetered or unauthorized water use,
inaccurate meters, or other events causing water to be withdrawn from the system and not measured.
Specific events of non-revenue water include hydrant flushing, street cleaning, system flushing, sewer
cleaning, and firefighting. Mesa Water's total production, consumption, and non-revenue water for
FYs 2021 through 2024 are summarized in Table 1.4.

Table 1.4 Historical Non-Revenue Water

Total Production Water Consumption | Non-Revenue Water | Non-Revenue Water
(AFY) (AFY) (AFY) (Percentage)
2021 16,617 15,367 1,250 75
2022 16,329 15,491 838 5.1
2023 14,788 13,883 905 6.1
2024 14,860 13,904 956 6.4
Average 15,649 14,661 987 6.3

The non-revenue water for well-operated systems is typically less than 10 percent. As shown in Table 1.4,
Mesa Water's estimated historical non-revenue water over this period is 6.3 percent, which is well within
the generally accepted range of non-revenue water for an efficiently operated system.

1.2.3  Peaking Factors

Peaking factors are typically used to determine the water demands for conditions other than average daily
demand conditions. Peaking factors account for fluctuations in demand on a seasonal or hourly basis. For
example, during hot summer days, water use is typically higher than on a colder winter day due to
increased irrigation demands.

Common peaking factors include factors for maximum daily demand and minimum daily demand, and
peak hour demand conditions. Peaking factors are determined using the water system demands for a
selected period and dividing the quantity by the average daily demand. The maximum daily demand
factor, for example, is determined by comparing the water demands for the day of the year with the
highest daily water demand to the average daily demands. The peak hour demand factor is defined as the
highest hourly demand and is typically seen during the maximum day.

Historical production records are typically used to determine the seasonal demand factors, such as
maximum daily demand to average daily demand ratio or minimum daily demand to average daily
demand ratio. Mesa Water provided supervisory control and data acquisition (SCADA) data for FY 2021
through 2024. As shown in Table 1.5, analysis of the SCADA data shows that the average daily demand
was 13.25 million gallons per day (mgd). The maximum daily demand occurred on August 6, 2022

(FY 2023), which corresponds to a maximum daily demand to average daily demand peaking factor of
1.30. The minimum daily demand occurred on December 26, 2022 (FY 2023) with a total demand of

8.97 mgd and a corresponding peaking factor (or minimum daily demand to average daily demand ratio)
of 0.68. For planning purposes and analysis presented in this technical memorandum, a maximum daily
demand to average daily demand peaking factor of 1.5 and a minimum daily demand to average daily
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demand peaking factor of 0.65 were used. These are the same values used in the previous Master Plan
(Carollo Engineers, 2014).

Table 1.5  Peaking Factor Summary

Average Day

Demand Maximum Day Demand Minimum Day Demand
Maximum Daily Minimum Daily Demand
mad Demand to Average to Average Daily
g Daily Demand Peaking Demand Peaking
Factors() Factors("
2021 14.57 8/15/2020 = 18.31 1.26 1/30/2021 9.46 0.65
2022 13.25 7/24/2021 = 18.29 1.38 1/2/2022 9.10 0.53
2023 13.25 8/6/2022 | 17.27 1.30 12/26/2022 | 8.97 0.68
2024 12.85 8/17/2023 = 18.33 1.43 12/26/2023 |  9.33 0.73
Notes:

(1) Based on SCADA data provided by Mesa Water.

1.2.4 Diurnal Flow

The variation of water use during the day can be grouped into a pattern of hourly use called a diurnal
curve. A diurnal curve is a pattern of hourly water use, which can be used to show variations in water use
at an hourly resolution. In residential areas, there are often two peak use periods, in the morning between
6 a.m. and 8 a.m. and again in the late afternoon between 5 p.m. and 8 p.m. These peak demand periods
reflect the increased usage in toilets, bathrooms, and kitchens before customers typically leave their
homes in the morning and when they return from work in late afternoon/evening. Recycled water systems
or areas that have automatic sprinkler systems for irrigation typically experience peak demand periods
late at night through the early morning hours.

Hourly data from SCADA systems and other field recorders are typically used to create a 24-hour water
usage curve or diurnal pattern. A diurnal pattern consists of 24 1-hour peaking factors known as hourly
peaking factors. These hourly peaking factors add to a total of 24 and average to 1. The highest hourly
peaking factor in the 24-hour diurnal pattern is referred to as the peak hour demand. The peak hour
demand is notable because it is typically the hour where the maximum velocity and minimum pressures
occur.

Two diurnal curves were developed for weekday and weekend summer conditions using a mass balance
calculation using flow data obtained from Mesa Water's SCADA during the week of August 1, 2024
through August 8, 2024. The weekday summer demand is based on data from Tuesday, August 6, 2024,
with a daily average demand of 20.1 mgd and is presented in Figure 1.4. The weekend summer demand is
based on data from Sunday, August 4, 2024, with an average of 18.7 mgd of daily demand and is
presented on Figure 1.5. Peak hourly demand on Tuesday, August 6, 2024, was at 18,275 gallons per
minute (gpm), representing a peak hour demand to maximum daily demand peaking factor of 1.39, while
the peak hourly demand on Sunday, August 4, 2024, was at 14,769 gpm, representing a peak hour
demand to maximum daily demand peaking factor of 1.12. The hourly diurnal peaking factors are
included in Table 1.6. Appendix 1A includes calculation details of diurnal curves developed.
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Figure 1.5  Diurnal Pattern for Weekend Maximum Daily Demand, August 4, 2024
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Table 1.6 Hourly Diurnal Peaking Factor

Maximum Daily Demand (Weekday) | Maximum Daily Demand (Weekend)

Tuesday, 08/06/2024 Sunday, 08/04/2024
0:00 1.00 1.09
1:00 0.97 0.93
2:00 0.92 0.86
3:00 1.14 0.88
4:00 1.36 1.09
5:00 1.33 1.10
6:00 1.20 1.05
7:00 1.05 0.95
8:00 1.00 1.06
9:00 0.91 1.04
10:00 0.91 1.01
11:00 0.84 0.96
12:00 0.86 0.94
13:00 0.81 0.95
14:00 0.83 0.85
15:00 0.81 0.92
16:00 0.90 0.89
17:00 0.96 0.96
18:00 1.07 0.98
19:00 1.07 1.08
20:00 1.03 1.14
21:00 1.01 1.08
22:00 0.99 1.06
23:00 1.03 1.14

1.3 Future Potable Water Demand Forecast

Demand forecasting is the process of predicting the level of demand that might occur at some point in
the future, or over a specified period. Demand projections were developed using a combination of
per-capita water use and land information.
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1.3.1 Forecasting Methodology

A population-based method was used to forecast water demand through 2035. Socioeconomic
projections of population were provided by Southern California Association of Governments, a joint
powers authority that encompasses six counties (Imperial, Los Angeles, Orange, Riverside, San Bernardino,
and Ventura,). The data was originally prepared for the 2024-2050 Regional Transportation Plan and
Sustainable Communities Strategy, also known as Connect SoCal 2024. The Regional Housing Needs
Assessment is included in the population projections, a process mandated by the State of California's
housing laws to determine existing and future housing needs. The population within Mesa Water's service
area is expected to increase from 108,360 in 2019 to 119,811 in 2035 according to an analysis of
Transportation Analysis Zone level data provided by Southern California Association of Governments. This
projection equates to an annual growth rate of approximately 0.6 percent.

1.3.2  Impact of Recycled Water Demands From Green Acres Project

Mesa Water benefits from the Orange County Water District's Green Acres Project for direct and indirect
use of recycled water as Mesa Water does not own or operate wastewater treatment facilities. Green Acres
Project provides up to 8,400 AFY of recycled water for direct non-potable reuses, such as landscape
irrigation and industrial uses. Green Acres Project recycled water is distributed by Orange County Water
District for purchase by Mesa Water and provided to 43 recycled water customers within the service area.
As discussed in Section 1.2.2, Mesa Water distributed approximately 1,020 AFY of recycled water in the

FY 2022 with a maximum of 1,084 AFY between the FYs of 2019 through 2024 (occurring in FY 2021).
Mesa Water is considering converting the 43 recycled water customers currently serviced by Green Acres
Project to potable water service due to concerns of the availability of Green Acres Project water supply
and water quality. This conversion is considered in the potable water demand projections discussed below
and is assumed to take place by year 2035.

1.3.3  Impact of Water Conservation on Future Demands

Typically, existing demands are decreased incrementally over the planning periods in anticipation of
meeting water-use conservation targets defined in agency-specific Urban Water Management Plans.
California’s Making Conservation a California Way of Life framework including California Senate Bill 606
and California Assembly Bill 1668 (2018), California Senate Bill 1157 (2022), and California Senate Bill 555
(2015), applies to all urban retail water suppliers serving more than 3,000 service connections or delivering
over 3,000 acre-feet of water annually. Beginning January 1, 2025, and each year thereafter, every supplier
must calculate its Urban Water Use Objective. Starting January 1, 2027, suppliers must also demonstrate
annual compliance. The regulations establish efficiency standards for the following four components of
the Urban Water Use Objective:

= Indoor residential use.
= Qutdoor residential irrigation based on irrigable area and climate.
= Commercial, Industrial, and Institutional dedicated irrigation based on irrigable area and climate.

= Distribution-system water loss.

These standards tighten over time, requiring suppliers, beginning in 2027, to ensure their total water
consumption remains within the limits of their calculated Urban Water Use Objective. Suppliers are
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granted a higher outdoor irrigation budget for landscaped areas irrigated with recycled water, and an
incentive bonus for potable reuse investments, which recognize and reward the use of alternative,
sustainable water supplies. Due to significant investment in potable reuse, recycled water, and water
efficiency programs, Mesa Water is projected to remain in compliance with the framework through 2040.

A draft landscape efficiency factor regulation is in place for regular residential landscape of 0.80 through
June 2030, 0.63 from 2030 to 2035, and 0.55 for 2035 onward. Similarly, draft landscape efficiency factor
regulations have been developed for commercial, industrial, and institutional landscapes equating to 0.80
until 2030, 0.63 in 2030, and 0.45 in 2035. A water loss standard is based on either the number of service
connections or pipeline length. Qualified service areas are also eligible for a potable reuse credit not
exceeding 15 percent of the supplier's Urban Water Use Objective.

As shown in Table 1.7, Mesa Water's actual 2025 water use is below its calculated Urban Water Use
Objective. Although the 2025 results include reported values for Commercial, Industrial, and Institutional
dedicated irrigation meters and real water loss, under the current regulations, suppliers are not required
to comply with those standards until 2027.

The future projections through year 2035 are listed in Table 1.8. Even without new conservation measures,
Mesa Water remains below its Urban Water Use Objective, demonstrating that the Mesa Water's
investments in potable reuse, recycled water, and water efficiency programs will continue to sustain
long-term compliance with the state’s framework.

Taken together, the 2025 and 2035 results show that Mesa Water is positioned to remain compliant with
the Urban Water Use Objective through 2040.

Table 1.7 2025 Actual Water Use Compared Against Urban Water Use Objectives

Water Use Segment Standard Objective (AF) | Projections (AF) | Over/Under (AF)
Indoor Residential 47 gpcd 5,791 6,492 701
Outdoor Residential La"ds‘a’gt‘fr: %f_fé%e”cy 2,849 3,194 345
Commgrcial, Ind'ustrial, apd . Landscape Efficiency 1175 1175 0
Institutional Dedicated Irrigation Meter Factor: 0.80 ' '
Real Water Loss Reported Loss 284 284 0
Potable Reuse Bonus Incentive 15% of max 15% 1,515 - -1,515
TOTAL 11,614 11,145 -469
Notes:

AF - acre-feet; gpcd - gallons per capita per day
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Table 1.8 2035 Water Use Projections Compared Against Urban Water Use Objectives

Water Use Segment Standard Objective (AF) ‘ Projections (AF) ‘ Over/Under (AF)
Indoor Residential 42 gpcd 5,175 5,696 521
Outdoor Residential EEEEERT 2iEee] 2283 2910 628

Factor: 0.63

Commercial, Industrial, and Landscape Efficiency

Institutional Dedicated ) 1,408 1,243 -165
L Factor: 0.63
Irrigation Meter
Real Water Loss el gellens e 479 312 167
connection per day
|P°tab'.e Reuse Bonus 15% of max 15% 1,402 : 1402
ncentive
TOTAL 10,746 10,161 -586

1.3.4  Projected Demands

As discussed in Section 1.2.1, residential demand accounted for 67 percent of potable water billing in the
FY 2022 with the remaining 33 percent being non-residential demand. The residential indoor and outdoor
per capita water demand during this year is 85.6 gallons per capita day. Assuming no increases due to
employment or conservation, the projected demand is based on population growth only and Green Acres
Project conversion. It is recognized there are some known future developments, but these are not used in
the demand projections; these are used only for distributing the future demands for system analysis. The
potable water demand projections are summarized through the year 2035 in Table 1.9.

Table 1.9 Potable Water Demand Projections

| 202 | 205 | 2030 | 203
Service Area Population()@ 109,189 110,432 114,184 119,811
Residential Demand (AFY)®) 10,862 10,988 11,361 11,921
Non-Residential Demand (AFY)®) 5,467 5,467 5,467 5,467
Green Acres Project Conversion (AFY) 0 0 0 1,084
Total Demand (AFY) 16,329 16,455 16,828 18,742
Average Day Demand (mgd) 14.6 14.7 15.0 16.5
Maximum Day Demand (mgd)® 21.9 22.0 22.5 24.7

Notes:

(1) Reference: Transportation Analysis Zone-level data provided by Southern California Association of Governments as used in
2024 Connect SoCal.

(2) Population projections for the years 2022 and 2030 were developed linearly.

(3) Residential demand includes single family and multi-family billing classifications presented in Table 1.1.

(4) Non-residential demand includes commercial, government, industrial, and other billing classifications presented in
Table 1.1.

(5) Peaking factor of 1.5.
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‘Supply In (gpm)

Reservoir 1 Resenvoir2 Tank Toal | Tol | Total
Supply) ()] Supply)()/ Supply In | Supply Out| Demand
Storage  Storage(-) Storage  Storage(-) (gpm) (gpm) (gpm) (gpm)
Time |Hour |Level (f) (al)  (gal) Flow (gpm)|Level () (gal) (gal) _Flow (gpm)|Well 1 Well3 Well 5 Well7 Well 9 Well 12 Well 14 MWRF_CM2
2345 23
000| 0 | 1835 4783181 -1330 89 | 506 2533864 20762 1384 (2301 1795 0 0 1803 3967 64 260 0 1473 12620 0 1,147
0:15| 0 | 1836 4784511 5302 353 | 510 2554626 0 0 23011814 0 0 1810 3997 65 2827 0 12813 0 13,167
030| 0 | 1834 4779209 5705 30 | 510 2554626 0 0 (2291800 0 0 1800 3973 65 273 0O 12,681 0 12301
045| 0 | 1836 4784914 920 B | 510 25462 0 0 (2291781 0 0 1787 3%3 66 2613 0 12,509 0 12,448
100 1 | 1836 4785834 7398 493 | 510 2554626 0 0 (2300179 0 0 1800 3979 66 2689 0 12628 0 13,121
115 1 | 1833 477843 3210 218 | 510 2554626 2387 159 (2300 1810 O O 1805 3984 67 2791 0O 12757 0 12,380
130 1 | 1834 4781706 108 74 | 510 2557013 41246 2750 (2300 1781 O O 1787 3964 68 2604 0O 12,504 0 9,680
145 1 | 1835 4782814 582 39 | 519 2508250 42994 286 (2301 1789 000 0 1799 3972 68 262 0O 12,582 0 9677
200| 2 | 1835 47833% 563 38 | 527 2641254 13554 904 (2298 1787 0 0 1801 3979 69 2643 0O 12577 0 1711
215| 2 | 1835 4782833 -7 8 | 530 2654808 2407 160 (2281801 0 0 1802 3972 69 2732 0 12674 0 12,506
230| 2 | 1835 4782951 2561 71 | 530 2657215 54179 3612 (2300 17867 0 0 1792 3949 70 2628 0 12525 0 8743
245| 2 | 1836 4785512 748 50 | 541 2711393 43354 2890 (2299 1791 0 0 179 3973 71 268 0 12,588 0 9748
300| 3 | 1836 4784763 488 3| 550 275447 242 46 23031793 0 0 1792 394 71 2667 0O 12,591 0 12542
315| 3 | 1836 4785252 6643 443 | 550 2754989 29372 1958 (2300 1796 0 00 1829 3973 72 2702 0 12672 0 10271
330| 3 | 1838 47918%5 882 50 | 55 2784361 33635 2242 (23021785 0 0 1798 3957 72 2683 0 12538 0 10,355
345| 3 | 1838 4791013 4467 298 | 563 281799 73907 4927 (229 1781 0 0 1797 3954 73 2608 O 12513 0 7288
400| 4 | 1840 4795479 2308 154 | 577 2891903 13350 891 (2291782 0 0 179 3952 74 2616 O 12,521 0 11,785
415| 4 | 1830 4793172 2144 143 | 580 2905261 2404 160 (23021804 0 0 1810 3969 74 2771 0O 12731 0 12714
430| 4 | 1838 4791028 1906 127 | 580 2907666 41257 2750 (229 1782 0 0 1791 3950 75 2623 0 12,521 0 9643
445| 4 | 1830 4792933 12888 850 | 589 2048922 35797 2386 (2291784 0 0 1797 3952 75 2842 O 12,851 0 9305
500| 5 | 1844 4805821 15579 1039 | 596 2984720 20723 1382 (2300 1791 0 0 1802 3971 76 2686 O 12626 0 12.283
515| 5 | 1838 4790242 68,164 454 | 600 3005443 O 0 (23021813 0 0 180 30 77 2989 0 12,971 0 17515
530| 5 | 1812 4722078 34195 2280 | 600 3005443 O 0 (2300178 0 0 1798 3%85 77 284 0 12,79 0 15,074
545| 5 | 1798 4667883 5469 365 | 600 3005443 O 0 (229178 0 0 179 3%85 78 284 0 12772 0 13,136
600| 6 | 1796 4682414 28706 1914 | 600 3005443 O 0 2300178 0 0 17% 3%2 79 279 0 12739 0 14653
6:15| 6 | 1785 4653708 56196 3746 | 600 3005443 O 0 2301179 0 0 1805 3997 79 295 0 3746 12,906 0 16,652
630 | 6 | 1764 4597512 18812 1254 | 600 3005443 O 0 (23001782 0 0 1794 3%85 8 285 0 1,254 12,765 0 14020
645| 6 | 1757 4578700 20300 1353 | 600 3005443 O 0 (23021778 0 0 17% 3976 80 2797 0 12729 0 14082
700| 7 | 1749 4558399 16423 1095 | 600 3005443 0O 0 2301178 0 0 1802 3989 81 28% 0 12,784 0 13879
TA5| 7 | 1742 4541977 39718 2648 | 600 3005443 O 0 (2291787 0 0 1823 3%8 82 283 0 12822 0 15470
730| 7 | 1727 4502259 27808 1854 | 600 3005443 0O 0 2298178 0 0 1802 3983 8 2802 0 12,751 0 14504
745| 7 | 1747 4474451 10510 701 | 600 3005443 O 0 (23011778 0 0 1800 3981 83 26% 0 12578 0 13,279
800| 8 | 1713 4463941 11720 781 | 600 3005443 0O 0 (23001776 0 0 1799 3%2 8 260 0 12,540 0 13,321
815| 8 | 1708 4452220 3303 220 | 600 3005443 O 0 (2291780 0 0 180 397 84 2611 0 12,541 0 12,761
830| 8 | 1707 4448917 12216 814 | 600 3005443 O 0 [2300 1775 0 0 1797 3%9 8 259 0 12,484 0 11670
845| 8 | 1711 4461134 4195 280 | 600 3005443 O 0 [23011778 0 0 17% 394 8 256 0 12470 0 12,750
900| 9 | 1710 4456939 8401 560 | 600 3005443 O 0 2291781 0 0 17%4 3957 8 2516 1 12433 0 1873
915| 9 | 1713 4465340 3884 259 | 600 3005443 O 0 (23011792 0 0 1800 3951 8 2518 2 12,449 0 12,708
930| 9 | 1742 4461456 5655 377 | 600 3005443 O 0 |2302179%2 0 0 1797 3967 &7 2507 2 12,454 0 12831
945| 9 | 1709 4455801 4252 283 | 600 3005443 O 0 (23001792 0 0 1798 3957 88 2518 3 12,456 0 12172
10:00] 10 | 1741 4460083 -5791 38 | 600 3005443 12902 860 (228 1792 0 0 1797 3969 88 2519 4 12,468 0 1222
1015] 10 | 1713 4465844 -5381 359 | 603 3018344 36945 2463 (2301 1791 0 0 179 3966 89 2506 5 12,456 0 964
1030] 10 | 1745 447125 158 103 | 610 3055289 13145 876 (2300 1791 0 0 179 3959 89 2515 6 12,457 0 11683
1045) 10 | 1715 4469667 -3046 210 | 613 3068434 36946 2463 (23021792 0 0 1800 3960 90 2512 6 12,463 0 9790
1100] 11 | 1716 4472833 253 169 | 620 3105379 -245 46 (2300 1792 0 0 1794 392 91 255 7 12,451 0 12604
15| 11 | 1715 4470301 1,119 75| 620 3105624 3719 248 (2303179 0 0 179 390 91 2510 6 12,440 0 12,267
1130] 11 | 1715 4469182 4039 269 | 621 3109343 42455 2830 (23001790 0 0 1804 3975 92 2505 3 12,468 0 9368
1145] 11 | 1716 4473221 483 32 | 629 3151798 33266 2218 (2298 1792 0 0 1804 3961 %@ 255 3 12,466 0 10,281
1200 12 | 1716 4472738 5849 390 | 636 3185064 20742 1383 (228 1794 0 0 1800 3972 93 258 O 12,486 0 10,713
1215] 12 | 1718 4478567 5289 353 | 640 3205805 0 0 (2300179 0 0 1799 391 94 256 0 12,451 0 12,803
1230 12 | 1716 4473298 21347 1423 | 640 3205805 12807 860 (23021783 0 0 1802 3969 94 2527 0 12,489 0 10,206
1245 12 | 1724 4494644 8704 560 | 643 3218702 39345 2623 (2281792 0 0 179 3958 95 257 0 12,469 0 10426
1300] 13 | 1721 4485940 435 20 | 650 3298048 41497 2766 (2298 1788 0 0 17% 3967 95 2498 0 12,443 0 9,706
13:15] 13 | 1721 4485505 -5528 369 | 659 3209545 -8838 589 (23011790 0 0 179 39%62 9% 2511 0 12,458 0 11,500
1330| 13 | 1723 4491033 9873 658 | 660 3308383 41252 2750 (2300 1789 0 0 1799 3961 97 253 0 12,449 0 10,358
1345) 13 | 1719 4481160 32328 2155 | 669 3349635 33047 2203 (22991789 0 0 179 343 97 2499 0 12425 0 8067
1400] 14 | 1732 4513487 1850 123 | 675 3382682 36381 2425 (2300 1767 0 0 1799 3963 98 258 0 12,455 0 10,153
1415] 14 | 1731 4511638 12555 837 | 683 3419063 36951 2463 (2300 1790 0 0 179 3953 98 2510 O 12,449 0 10822
1430] 14 | 1726 4499083 9368 625 | 690 3456014 13139 876 (2207 1788 0 0 1799 3953 99 250 0 12436 0 10,935
1445) 14 | 1730 4508451 -5070 338 | 693 3469152 66206 4420 (2300 1788 0 0 179 3962 100 2497 0 12,447 0 7689
15:00] 15 | 1732 4513521 2100 40 | 706 3535448 33884 2259 (22091786 0 0 1797 3949 100 2484 O 12415 0 10016
15:15] 15 | 1732 4515621 4749 317 | 743 3569332 64805 4320 (2300 1788 0 0 179 3957 101 250 O 12,440 0 8437
1530| 15 | 1731 4510873 6974 465 | 726 3634137 22485 1499 (22091788 0 0 1787 392 101 250 O 12438 0 10474
1545) 15 | 1733 4517847 4578 305 | 730 3656622 31735 2116 (2300 179 0 0 1782 345 102 2509 O 12429 0 10618
16:00] 16 | 1731 4513268 -5090 339 | 735 3688357 61999 4133 (2281791 0 0 1844 3979 103 2511 0O 12496 0 8024
16:15] 16 | 1733 4518358 -1014 68 | 749 3750356 35786 2386 (228 1786 0 0 1802 3959 103 2497 O 12,446 0 9,993
16:30| 16 | 1734 4519372 -1186 79 | 756 3786143 33639 2243 (2301 179 0 0 1800 3953 104 2515 O 12,464 0 10,142
16:45) 16 | 1734 4520559 -1462 97 | 763 3819762 70559 4704 (228 1786 0 0 1797 3961 104 2489 O 12435 0 764
1700 17 | 1735 4522021 3099 207 | 777 3890341 16734 116 (2281789 0 0 1803 3970 105 2524 0O 12,490 0 11,168
17:45] 17 | 1736 4525120 414 28 | 780 3907075 31730 215 (2300 1788 0 0 1799 3975 106 2510 0 12478 0 10391
17:30| 17 | 1736 4524706 728 49 | 785 3938805 62003 4134 (22991789 0 0 1798 3949 106 2512 0 12,454 0 8369
1745 17 | 1736 4523978 -3543 26 | 799 4000808 649 430 (23011788 0 0 1799 3953 107 2512 0O 12,459 0 1793
1800] 18 | 1737 4527521 0217 681 | 800 4007257 7318 1155 (2301 178 0 0 1800 3949 107 2511 O 12,456 0 10620
18:15] 18 | 1741 4537738 7956 530 | 803 4024575 35164 234 (2301 1794 0 0 1802 392 108 2545 O 12512 0 9637
1830| 18 | 1744 4545694 1789 119 | 810 4059738 41248 2750 (2301 179 0 0 179 3953 109 2515 O 12,467 0 983
1845) 18 | 1743 4543905 -2694 180 | 819 4100987 6452 430 (2281790 0 0 1800 3969 109 254 0 12491 0 11,881
1900 19 | 1744 4546599 4804 320 | 820 4107438 4571 71 (228 17% 0 0 179 3967 110 2531 0 12496 0 11,205
19:15] 19 | 1746 4551403 7697 513 | 823 4122009 30841 206 (2301179 0 0 1800 3980 110 2851 O 12535 0 9,966
1930] 19 | 1749 4559101 1898 127 | 829 4152851 7560 471 (23001791 0 0 1797 3%2 A1 2531 0 12,493 0 11,448
1945 19 | 1748 4867208 702 47 | 833 4170410 36962 2464 (22981792 0 0 1802 3974 112 2547 0 1252 0 10,108
2000) 20 | 1748 4556501 4535 302 | 840 4207372 47 46 (2299179 0 0 1799 3%8 112 2583 0 1252 0 12811
2015 20 | 1746 4551966 771 51| 840 4207619 0 0 (2291811 0 0 1810 3989 113 2692 0 12714 0 12,663
2030 20 | 1747 4552737 3582 239 | 840 4207619 O 0 (2291797 0 0 1793 3%6 113 25% 0 12,565 0 12326
2045( 20 | 1748 4556319 460 31 | 840 4207619 7802 520 (23011782 0 0 1791 347 114 2506 0O 12,442 0 11,953
2100) 21 | 1748 4555858 4952 330 | 842 4215421 25176 1678 (2300 1793 O O 1814 3977 115 2557 0 12,556 0 11,208
2115 21 | 1746 4550907 5239 M9 | 847 4240597 1590 106 (23021815 0 0 1816 3989 115 2743 0O 12,780 0 13,236
2130 21 | 1744 4545667 35061 2397 | 846 4209007 12123 808 |95 1809 0 O 1804 398 116 275% 0 11449 0 13,038
2145 21 | 1730 4509706 37917 2528 | 849 4251130 13704 914 | 0 1795 0 0 1800 3994 116 278 0 10433 0 13874
2200) 22 | 1746 4471790 20887 1379 | 846 4237427 3267 218 | 0 1797 0 0 1800 3997 117 2740 0 10453 0 11614
2215 22 | 1708 4451103 30358 2024 | 847 4240894 959 64 | 0 179% 0 0 1795 3984 118 2741 0 10435 0 12,395
2230 22 | 1695 4420744 28367 1891 | 847 4241653 8941 596 | 0 179 0 0 1799 3988 118 273 0 10423 0 12910
2245 22 | 1685 4392377 14299 953 | 845 4282712 262 75 | 0 1795 0 0 1799 4001 119 2717 0 10431 0 11,209
2300) 23 | 1680 4378078 40474 2698 | 846 425344 1589 06 | O 1798 0 0 1802 3986 119 2737 0 10,443 0 13,036
2315 23 | 1664 4337604 13111 §74 | 846 4206933 1045 70 | 0 1803 0 0 1804 3997 120 2775 0 10,500 0 11,304
2330 23 | 1659 4324493 9758 651 | 846 4207979 3830 255 | 0 179% 0 0 1794 39%6 121 2719 0 10426 0 11332
2345| 23 | 1655 4314735 15005 1000 | 845 4204149 842 56 | 0 179 0 0 1800 3996 121 2712 0 10422 0 11,366
000| 0 | 1650 4299730 36851 2457 | 845 4234991 2612 174 | 0 1799 0 0 1799 3992 122 2744 0 10455 0 13,086

Hourly Multpler

THURSDAY 8/1/2024
Hourly
Hour | _Hour
o [ 000 | 12266 | 107
1] 100 | 12 | 0s
2| 200 | 10677 | 083
3| 300 | 1014 | 088
4| a00 | 10862 | 094
5| 500 | ws2 | 12
6 | 600 | 1482 | 129
7| 700 | 14308 | 124
8 | 800 | 12625 | 110
9 | 900 | 1236 | 108
10 1000 | 10882 | 082
Moo | 1M | 097
2 1200 | 1037 | 0%
13 1300 | 9908 086,
1400 | 9900 0386,
5| 1500 | 9886 086,
6| 1600 | 8948 078
7 700 | 10430 | 09
18 1800 | 10483 | 091
19| 1900 | 10682 | 083
2 | 2000 | 12438 | 108
2| 2100 | 12839 | 112
2| 200 | 12032 | 1.0
2| 2300 | 11760 | 102
Avg.(gom) 11495 | 1.0

Avg.(mgd) 1655

23 4 5

1 6

Max. (gom) 14,852

8 9

001 12 1 1 15 16 17 18 18 2 21 2 23 2
Hour



81212024

‘Supply In (gpm)

Resenvoir 1 Resenvoir2 Tank Toal | Tol | Total
Supply) ()] Supply)()/ Supply In | Supply Out | Demand
Storage  Storage(-) Storage  Storage(-) (gpm) (gpm) (gpm) (gpm)

Time |Hour |Level (f) (al)  (gal) Flow (gpm)|Level () (gal) (gal) _Flow (gpm)|Well 1 Well3 Well 5 Well7 Well 9 Well 12 Well 14 MWRF_CM2
000| 0 | 1635 4262878 72461 4831 | 845 4232378 2997 20 | 0 1805 0 0 1800 4000 122 279 0 4631 10517 0 15,148
015| 0 | 1608 4190417 41551 2770 | 846 4235375 2206 147 | 0 1801 0 0 179 3980 123 2766 0 2917 10,468 0 13,385
030| 0 | 1592 4148866 18538 1206 | 845 4233169 2646 176 | O 1791 0 0 179 3991 124 2713 0 1059 10418 0 1478
045| 0 | 1585 4130328 14663 978 | 846 4235815 3192 23 | 0 1793 0 0 1801 4000 124 2706 O 1190 10424 0 11614
100 1 | 1579 4115665 54519 3635 | 845 4202623 4933 329 | 0 179 0 0 1798 3987 125 278 0 3306 10,468 0 13774
115 1 | 1558 4061146 2273 152 | 846 423755 4563 304 | O 179 0 0 1800 4000 126 274 0O 456 10444 0 10,899
130 1 | 1557 4058873 4283 286 | 845 4232993 4604 307 | 0 178 0 0 179 3997 126 2687 0 21 10394 0 10373
145 1 | 1556 4054591 3120 208 | 846 4237507 5063 33 | O 177 000 O 1791 3986 127 2616 0 546 10,296 0 10842
200| 2 | 1554 4051471 11982 799 | 845 423254 13282 885 | O 1800 0 0 1811 3994 127 2767 0 &7 10499 0 10412
215| 2 | 1550 4039488 10704 744 | 848 4245815 13346 890 | O 1789 0 O 1816 3984 128 2689 O 1603 10,406 0 12,009
230 | 2 | 1546 4028784 5570 371 | 845 4232469 6902 460 | 0 1779 0 0 1803 3994 129 2627 0 832 10331 0 9,500
245| 2 | 1548 4034355 8887 592 | 846 4239371 12591 B3 | 0 1772 0 0 179 3959 129 259 0 247 10,195 0 9948
300| 3 | 1544 4025468 559 97| 849 4251962 1283 8 | 0 1806 0 0 1801 4000 130 2762 0 4 10499 0 10547
315| 3 | 1545 4026027 995 6 | 849 4250679 7031 469 | 0 1791 0 00 1799 3989 130 265 0 402 10,364 0 9961
330| 3 | 1544 4025031 2318 155 | 850 4267710 O 0 0 1776 0 0 1797 3979 131 2560 0 155 10242 0 10,397
345| 3 | 1543 4022713 28510 1901 | 850 4257710 0O 0 0 1782 0 0 184 3973 132 2564 0 1901 10,254 0 12,155
400| 4 | 1532 3994203 22310 1487 | 850 4257710 0O 0 0 1808 0 0 1802 3985 132 2802 0 1487 10529 0 12016
415| 4 | 1524 397184 36760 2451 | 850 4257710 0O 0 0 1795 0 0 1799 3991 13 275 0 2451 10,443 0 12,894
430| 4 | 1510 3935134 209 M0 | 850 4257710 0O 0 0 179 0 0 1799 3997 13 2707 0 140 10429 0 10,290
445| 4 | 1510 393720 53186 3546 | 850 4257710 13267 884 | O 1795 0 0 1802 3990 134 2725 0 4430 10,446 0 14,876
500| 5 | 1490 3884044 108494 7233 | 847 4244443 13267 B84 | O 1816 0 0 1808 3999 135 2840 0 6348 10696 0 17,045
515| 5 | 1448 3775551 86911 5794 | 850 4257710 0O 0 0 1793 0 0 17% 3997 135 2815 0 579 10536 0 16,330
530| 5 | 1415 3688630 65282 4352 | 850 4267710 0O 0 0 179 0 0 180 3982 13 27%5 0 4352 10,502 0 14854
545| 5 | 1390 3623358 76569 5105 | 850 4257710 0 0 0 178 0 0 1799 4005 1% 278 0 5105 10477 0 15,582
600| 6 | 1361 3546788 100863 6711 | 850 4267710 0O 0 0 1804 0 0 1803 4006 137 280 0 6711 10639 0 17,350
615| 6 | 1322 3446126 85206 5686 | 850 4257710 0O 0 0 1793 0 0 1797 4000 138 283 0 5686 10551 0 16,237
630| 6 | 1289 3360830 65698 4380 | 850 4267710 0 0 0 178 0 0 1797 3986 138 27% 0 4380 10,507 0 14,887
645| 6 | 1264 3295131 70244 4683 | 850 4257710 0O 0 0 178 0 0 1799 3994 139 2754 0 4683 10,469 0 15,152
700| 7 | 1237 3224887 79182 5219 | 850 4257710 0 0 0 179 0 0 180 3992 13 278 0 5279 10515 0 15,794
745| 7 | 1207 3145705 50965 3398 | 850 4257710 0O 0 0 178 0 0 1801 392 140 2761 0 3398 10479 0 13877
730| 7 | 1187 3094740 54080 3605 | 850 4257710 0 0 0 178 0 0 1800 39% 141 2783 0 3605 10,508 0 14114
745| 7 | 1167 3040660 47861 3191 | 850 4257710 0O 0 0 1782 0 0 1797 3990 141 273 0 3191 10,443 0 13634
800| 8 | 1148 2092799 55995 3733 | 850 4267710 0 0 0 1785 0 0 184 4000 142 275 0 373 10486 0 14219
815| 8 | 1127 2936805 48404 3227 | 850 4257710 0O 0 0 1785 0 0 1812 390 142 2747 0 3221 10477 0 13,704
830| 8 | 1108 2883401 38926 2595 | 850 4267710 0 0 0 1781 0 0 1800 3989 143 274 0 259 10427 0 13,022
845| 8 | 1093 2849475 35141 2343 | 850 4257710 0O 0 0 1778 0 0 1800 3985 144 2701 0 2343 10407 0 12,750
900| 9 | 1080 2814333 24531 1635 | 850 4267710 0 0 0 178 0 0 1799 3986 14 2727 0 163 10438 0 12,074
915| 9 | 1070 2789803 28788 1919 | 850 4257710 0O 0 0 178 0 0 1799 3989 145 2704 1 1919 10422 0 12341
930| 9 | 1059 2761015 11565 771 | 850 4267710 0 0 0 1782 0 0 1801 3986 145 268 6 m 10412 0 11,183
945| 9 | 1055 2749450 7827 52 | 850 4257710 0 0 0 1782 0 0 1799 3978 146 2697 4 522 10,406 0 10,928
1000] 10 | 1052 2741623 11683 779 | 850 4257710 0 0 0 1781 0 0 179 3992 147 2678 5 79 10,400 0 1179
10:15] 10 | 1047 2729939 6280 419 | 850 4257710 0O 0 0 178 0 0 1801 3987 147 2710 5 419 10437 0 10,855
1030] 10 | 1045 2723659 10550 703 | 850 4257710 0O 0 0 1785 0 0 1799 3991 148 2689 7 703 10419 0 1123
1045) 10 | 1041 2713110 4933 329 | 850 4257710 0O 0 0 1785 0 0 1801 3993 148 2684 13 329 10424 0 10,753
11:00] 11 | 1039 2708176 27855 1857 | 850 4257710 0O 0 0 178 0 0 1799 4004 149 2674 9 1857 10418 0 12275
11:15] 11 | 1028 2680322 2194 146 | 850 4257710 0O 0 0 179 0 0 1801 392 150 274 7 146 10454 0 10,600
1130] 11 | 1027 2678127 49% 329 | 850 4257710 0O 0 0 1781 0 0 1799 3984 150 268 7 329 10,381 0 10,710
1145] 11 | 1026 2673191 4135 276 | 850 4257710 0O 0 0 178 0 0 1800 3991 151 2612 7 216 10,403 0 10,128
1200] 12 | 1027 26773% 3468 231 | 850 4257710 0O 0 0 1781 0 0 1799 3989 151 2647 5 21 10373 0 10604
1215 12 | 1026 267388 1181 79 | 850 4257710 0O 0 0 178 0 0 1799 3983 132 2687 3 9 10412 0 10333
1230] 12 | 1026 2675039 4174 218 | 850 4257710 0O 0 0 1776 0 0 1795 3976 153 2607 4 278 10311 0 10,589
1245) 12 | 1025 2670865 4387 292 | 850 4257710 0O 0 0 179 0 0 1801 3986 153 2697 7 202 10438 0 10,730
13:00] 13 | 1023 2666478 -2565  -171 | 850 4257710 0O 0 0 178 0 0 1799 3980 154 262 7 71 10,345 0 10,174
13:15] 13 | 1024 2669043 3693 46 | 850 4257710 O 0 0 1782 0 0 1797 3987 15 2629 5 246 10,355 0 10,109
1330] 13 | 1025 2672737 10513 701 | 850 4257710 0O 0 0 1779 0 0 1793 3980 155 2597 5 701 10,308 0 11,009
1345) 13 | 1021 2662224 9143 610 | 850 4257710 0O 0 0 1776 0 0 1792 391 156 252 4 10 10221 0 9611
1400] 14 | 1025 2671367 1,169 78 | 850 4257710 0 0 0 1791 0 0 1810 3974 15 2586 4 il 10321 0 10,399
14:15] 14 | 1024 2670198 3085 206 | 850 4257710 O 0 0 1785 0 0 1814 3964 157 25% 3 206 10,258 0 10464
1430] 14 | 1023 2867113 193 43| 850 4257710 0 0 0 178 0 0 1802 3967 157 2502 4 -3 10,257 0 10244
1445) 14 | 1023 2667306 12374 825 | 850 4257710 0O 0 0 1791 0 0 1802 3973 158 2575 4 425 10,302 0 9417
15:00] 15 | 1028 2679680 11805 787 | 850 4257710 0O 0 0 1797 0 0 1802 3984 150 2615 4 787 10,361 0 11,148
15:15] 15 | 1024 2667875 3401 227 | 850 4257710 0O 0 0 178 0 0 1793 3975 159 250 4 227 10234 0 10,008
1530| 15 | 1025 2671276 291 19 | 850 4257710 0 0 0 179 0 0 1802 3976 160 2578 4 19 10320 0 10339
1545] 15 | 1025 2670985 -4655 310 | 850 4257710 0O 0 0 1792 0 0 17%9 3978 160 2543 4 310 10276 0 9966
16:00] 16 | 1026 2675640 9118 608 | 850 4257710 19641 1309 | O 1798 0 0 1803 3968 161 2565 4 701 10,299 0 9,597
16:15] 16 | 1023 2666522 -9352 623 | 854 4277351 5673 378 | 0 1804 0 0 1803 3980 162 2616 3 1,002 10,369 0 9367
16:30| 16 | 1027 2675874 -2548  AT0 | 855 4283024 437 29 | 0 179 0 0 1798 3976 162 2587 4 -199 10326 0 10,127
1645] 16 | 1028 2678423 7801 520 | 855 4283460 1339 8 | 0 1797 0 0 17% 3970 163 2577 3 609 10310 0 10,920
1700 17 | 1025 2670622 2M7 143 | 855 4282121 2159 144 | 0 1812 (i) O 1803 3995 163 2679 4 27 10457 0 10744
17:45] 17 | 1024 2668475 -3155 210 | 854 4219962 1941 129 | 0 1813 (nul) O 1800 3998 164 2690 4 340 10,468 0 10,129
1730] 17 | 1025 267160 53 4 | 855 4281903 2632 75 | 0 1801 (nul) O 179 3986 165 2626 4 479 10379 0 10,200
1745 17 | 1025 2671683 2763 184 | 855 4284535 2160 144 | 0 1812 (i) O 1802 3988 165 2693 2 328 10462 0 10,790
18:00| 18 | 1024 2668920 19335 1289 | 855 4282374 2091 199 | 0 1809 (nul) O 1800 3990 166 2676 5 1428 10,446 0 1874
18:15] 18 | 1016 2649586 10828 722 | 855 4280283 3420 208 | O 1807 0 0 1800 3982 166 2672 2 514 10429 0 10,943
1830| 18 | 1012 2638758 679 453 | 855 4283403 623 42 | 0 184 0 0 1800 3990 167 2647 3 412 10411 0 10,000
18:45) 18 | 1015 2645554 19514 1301 | 855 4282780 36 24 | 0 1807 0 0 1801 3988 168 2669 5 1325 10438 0 11,763
1900 19 | 1007 2626040 6922 461 | 855 4282425 822 S5 | 0 1811 0 0 1803 3986 168 268 2 407 10469 0 10875
19:15] 19 | 1005 2619118 12101 807 | 855 4283246 595 4© | 0 1805 0 0 179 3985 169 2661 0 846 10419 0 11,265
1930| 19 | 1000 2607017 14325 955 | 855 4282652 -142 9 | 0 1811 0 0 1800 3993 169 2732 0 946 10,505 0 11451
1945) 19 | 995 2592691 17550 1470 | 855 4282794 829 55 | 0 1808 0 0 1800 3981 170 2708 0 1415 10467 0 11,582
2000 20 | 988 2575141 49452 3207 | 855 4283623 1911 127 [ 0 18100 0 0 1802 398 171 2721 0 3424 10,502 0 13,926
20145 20 | 969 2525689 17420 1161 | 855 4281712 834 56 | 0 1812 0 0 1808 3983 171 274 0 1106 10,509 0 11615
2030 20 | 962 2508269 21316 1421 | 855 4282546 233 %6 | 0 1808 0 0 1800 3991 172 269 0 1437 10,469 0 11,906
2045 20 | 954 2486952 22582 1505 | 855 4282313 2263 151 | 0 1809 0 0 1799 3991 173 2707 0 1,385 10478 0 11833
2100) 21 | 945 2464371 67981 4532 | 855 4284576 2772 185 | 0 1814 0 0 1799 39% 173 2740 0 4717 10523 0 15,240
2145 21 | 919 2396389 2659 1773 | 855 4281804 -918 61 | 0 1808 0 0 1798 398 174 2718 0 1712 10496 0 12,208
2130) 21 | 909 2369794 24317 1621 | 855 428722 6 0 0 1812 0 0 1801 4002 174 274 0 1622 10512 0 12,13
2145) 21 | 900 2345476 48227 3215 | 855 4282716 203 44 | 0 1809 0 0 1798 4000 175 2712 0 3202 10,494 0 13,696
2200( 22 | 881 2297249 43271 2885 | 855 4282918 768 51 0 1811 0 0 1799 4004 176 275 0 29% 10544 0 13,480
2215 22 | 865 2253078 41491 2766 | 855 4282150 789 53| 0 1806 0 0 179 399 176 2729 0 2713 10,509 0 13,222
2230| 22 | 849 2212487 40866 2724 | 855 4282939 186 42 | 0 1802 0 0 180 3%0 177 2701 0 2712 10470 0 13,182
2245) 22 | 833 2171621 21357 1424 | 855 4283126 1990 133 | 0 1803 0 0 1800 3997 177 274 0 1,556 10491 0 12,048
2300( 23 | 825 2150265 40,140 2676 | 855 4281136 562 97 | 0 184 0 0 179 3%95 178 272 0 2639 10496 0 13,135
2315 23 | 810 2110125 37384 2492 | 855 4281698 94 6 | 0 1805 0 0 1803 39 179 2726 0 2486 10512 0 12,998
2330( 23 | 795 2072741 39691 2646 | 855 4281792 18 1 0 1804 0 0 1799 3995 179 274 0 2647 10491 0 13,139
2345) 23 | 780 2033050 33332 2222 | 855 4281774 137 9 |0 187 0 0 1801 390 180 273 0 2213 10,502 0 12715
000| 0 | 767 1999718 87884 5859 | 855 4281910 582 39 | 0 1813 0 0 1801 3989 180 2772 0 589 10,555 0 16452

Houry Multpler

FRIDAY 81212024
Hourly
Hour | Hour _|Flow

o [ 000 | 126 | 108
1] 100 | 142 | 0
2| 200 | 10467 | o087
3| a0 | 10765 | 090
4| a00 | 12510 | 105
5| 500 | 15953 | 13
6 | 600 | 15907 | 13
7| 700 | 13 | 120
8 | 800 | 1342 | 112
9 | 900 | 1e2 | o097
10 1000 | 10978 | 082
M o100 | 1098 | 09
12| 1200 | 10564 | 088
13 1300 | 10226 | 085
| 1400 | 10146 | 085
15| 1500 | 10365 | 087
6| 1600 | 10003 | 084
7 700 | 10466 | 087
18 1800 | 1145 | 083
19| 1900 | 1293 | 094
2 | 2000 | 12320 | 103
20| 2100 | 13319 | 11
2 | 2200 | 12983 | 109
2| 2300 | 12997 | 109

Avg.(gom) 11964 | 1.0

Avg.(mgd) 1723

Max. (gom) 15,953
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81312024,

‘Supply In (gpm)

Reservoir 1 Resenvoir2 Tank Toal | Tol | Total
Supply) ()] Supply)()/ Supply In | Supply Out | Demand
Storage  Storage(-) Storage  Storage(-) (gpm) (gpm) (gpm) (gpm)

Time |Hour |Level (f) (al)  (gal) Flow (gpm)|Level () (gal) (gal) _Flow (gpm)|Well 1 Well3 Well 5 Well7 Well 9 Well 12 Well 14 MWRF_CM2
000 0 | 733 1911834 27851 1857 | 855 4281329 937 62 | 0 1806 0 0 1799 3%9 181 2729 0 1794 10,505 0 12,299
015| 0 | 723 1883983 41417 2741 | 855 4282266 2266 151 | O 1805 0 0 1799 3989 182 2714 0 259 10,489 0 13,079
030| 0 | 707 1842866 41132 2742 | 855 428452 2437 162 | O 1802 0 0 1800 4008 182 2697 O 2905 10,489 0 13,394
045| 0 | 691 1801734 20083 1339 | 855 4282004 1820 121 | O 1807 0 0 1802 3994 183 273%6 O 1218 10523 0 11,740
100 1 | 684 1781651 19284 1286 | 855 4283914 3512 234 | 0 179 0 0 1799 3997 18 2680 0 1520 10456 0 1,976
115 1 | 676 1762366 18027 1202 | 855 4280403 3069 205 | O 1801 0 0 1802 4008 18 2697 0 997 10492 0 11489
130 1| 669 1744339 17821 1188 | 855 4283471 749 5 | 0 179 0 0 1797 3986 185 2664 0 1238 10428 0 11666
145 1 | 662 1726518 35038  23% | 855 4282722 125 8 0 1806 000 0 1801 3982 185 2723 0 2344 10497 0 12841
200| 2 | 649 1691480 21124 1408 | 855 4282507 1013 68 | O 1797 0 0 1802 3994 186 2655 O 1341 10435 0 "7
215| 2 | 641 167035 774 118 | 855 4283610 638 43 | 0 179% 0 0 1800 3989 186 2662 0 161 10434 0 10274
230| 2 | 641 1672129 3909 261 | 855 4284248 2780 185 | O 1785 0 0 1797 3975 167 2586 O 445 10331 0 10777
245| 2 | 640 1668220 1726 115 | 855 4281469 765 51 0 1803 0 0 1801 3993 18 2700 0 166 10,484 0 10,650
300| 3 | 639 1666494 10004 667 | 855 4280704 27014 1801 | O 1778 0 0 1791 3978 188 2540 O 2468 10275 0 7807
315| 3 | 643 1676498 5964 398 | 860 4307718 -84 6 | 0 17% 0 00 1800 3993 189 254 0 403 10318 0 9915
330| 3 | 645 1682462 15152 1010 | 860 4307801 O 0 0 179 0 0 1802 398 189 2557 0 1010 10311 0 11321
345| 3 | 640 1667310 36935 2462 | 860 4307801 0 0 0 1810 0 0 1808 3991 190 2727 0 2462 10526 0 12,989
400| 4 | 625 1630375 552 97 | 860 4307801 12887 859 | 0 179 0 0 1799 3987 191 266 0 4% 10,409 0 9514
415| 4 | 626 1630927 1376 9 | 863 430688 7620 508 | 0 1795 0 0 1797 3991 191 2629 0 416 10,403 0 9986
430 | 4 | 625 1629551 40377 2692 | 864 4328308 20507 1367 | 0 1803 0 0 1803 4001 192 2686 O 4,059 10486 0 14,545
445| 4 | 610 1589174 57465 3831 | 860 4307801 41786 278 | 0 1844 0 0 1806 3997 12 288 O 6617 10,709 0 17,325
500| 5 | 588 1531709 21680 1445 | 852 4266015 47835 318 | 0 1791 0 0 179 3993 193 2758 0 1744 10,530 0 12274
515| 5 | 59 155339 4078 272 | 842 4218180 43327 2888 | 0 1785 0 0 179 3996 194 2717 0 3,160 10,487 0 13647
530 | 5 | 594 1549311 16177 1078 | 833 4174853 59966 399 | O 1785 0 0 1799 3998 194 2712 0 2919 10487 0 13,407
545| 5 | 601 1565488 14016 934 | 821 4114888 43192 2879 | 0 1795 0 0 1802 3995 195 2774 0 3814 10,560 0 14374
600| 6 | 595 1551472 4266 284 | 813 407169 62779 4185 | O 1784 0 0 1800 3988 195 2718 0O 3901 10486 0 14,387
615| 6 | 597 1555738 8218 548 | 800 4008917 30997 206 | 0 1783 0 0 179 3999 1% 2713 0 1519 10,489 0 12,007
630| 6 | 600 156395 -9956 664 | 794 3977920 33639 2243 | O 1782 0 0 1799 3987 197 2705 0O 1579 10470 0 12,049
645| 6 | 604 1573912 7184 479 | 787 3944280 36958 2464 | O 1786 0 0 1799 3986 197 2724 0 2943 10493 0 13436
700| 7 | 601 1566728 19395 1203 | 780 3907322 15000 1000 | O 1783 0 0 179 3993 198 2699 0 293 10472 0 10,179
75| 7 | 609 1586123 8418 561 | 777 389232 28283 1886 | O 1783 0 0 1800 3996 198 26% O 2447 10472 0 12919
730| 7| 605 1577705 4215 281 | 771 3864040 19938 1329 | O 1781 0 0 179 3984 199 2684 O 1048 10447 0 11495
745| 7 | 607 1581920 5656 377 | 767 3844101 36961 2464 | O 1787 0 0 1802 398 200 2697 0 2,087 10474 0 12,561
800| 8 | 609 1887576 3087 206 | 760 3807141 247 %6 | 0 178 0 0 1803 3998 200 2688 0 2 10476 0 10698
815| 8 | 608 1584489 4651 310 | 760 380684 O 0 0 178 0 0 1801 3988 201 2686 0 310 10465 0 10,155
830| 8 | 610 1889140 14660 977 | 760 3806894 12880 85 | O 1790 0 0 179 3983 201 2683 0 119 10457 0 10338
845| 8 | 615 1603801 4693 313 | 757 3794013 36963 2464 | O 1788 0 0 1802 3990 202 2682 O 2,151 10465 0 12616
900| 9 | 617 1608494 362 24 | 750 3757051 13127 &75 | O 1787 0 0 1799 3992 203 2683 3 851 10467 0 1318
915| 9 | 617 1608855 7906 527 | 747 3743924 36964 2464 | O 1789 0 0 179 3984 203 2683 5 2991 10463 0 13,455
930| 9 | 614 1600950 9975 665 | 740 3706960 247 % | 0 178 0 0 179 3992 204 2673 4 649 10459 0 9811
945| 9 | 618 1610925 8721 581 | 740 3706713 29327 1955 | O 1789 0 0 1801 3996 204 2687 4 1374 10482 0 11,856
1000 10 | 621 1619646 -1020 68 | 734 3677385 20763 1384 | 0 1767 0 0 1800 3989 205 2682 4 1316 10,469 0 11785
1015 10 | 622 1620666 -3185 212 | 730 365662 0 0 0 179 0 0 1800 3990 206 2680 4 212 10474 0 10,259
1030 10 | 623 1623852 -3751 250 | 730 3656622 12906 860 | O 1789 0 0 1800 3981 206 2677 5 610 10458 0 11,069
1045 10 | 624 1627603 10269 685 | 727 3643716 11841 789 | 0 1789 0 0 179 3995 207 2671 10 1474 10474 0 11,945
1100 11| 620 161733 11116 741 | 725 3631875 9989 666 | O 179 0 0 1800 3997 207 2676 7 75 10477 0 10402
1115 11 | 625 1628450 5085 339 | 723 3621886 15355 1024 | O 17867 0 0 179 3987 208 2647 7 1363 10434 0 11,797
1130 11 | 623 1623365 5195 346 | 720 3606531 O 0 0 178 0 0 1801 399 200 2661 7 -6 10461 0 10,115
1145] 11 | 625 1628561 136 9 720 3606531 26931 1795 | 0 1786 0 0 1800 39% 209 2663 11 1804 10463 0 12,267
1200 12 | 625 1628425 2959 197 | 7.5 3579600 2049 1386 | O 1786 0 0 1802 3988 210 2651 11 | 1564 10,449 0 8885
1215 12 | 626 1631383 390 % | 719 360009 22940 1529 | 0 178 0 0 1799 3992 210 2666 8 1555 10465 0 12,020
1230 12| 626 163099 1800 20 | 744 35715 779% 50 | 0 178 0 0 1800 3986 211 2656 12 400 10453 0 10853
1245) 12 | 626 1632794 1473 78 | 743 3569360 755 504 | 0 1787 0 0 1801 3979 212 268 5 425 10,443 0 10018
1300 13 | 626 1631621 3490 233 | 7.14 3576915 20475 1365 | 0 1784 0 0 1801 3988 212 2650 2 159 10437 0 12,035
1315 13 | 625 1628131 -1581 105 | 740 3556440 0 0 0 1785 0 0 1800 3988 213 26 3 105 10,442 0 10,337
1330] 13 | 625 1629712 1247 83 | 70 3856440 0 0 0 1773 0 0 1791 3973 213 2555 4 8 10,309 0 10226
1345 13 | 626 1630959 1370 91 | 740 356440 0 0 0 1791 0 0 1806 39% 214 2651 4 91 10462 0 10374
00| 14 | 626 163232 3013 201 | 740 3856440 0 0 0 1781 0 0 184 3988 215 2572 5 201 10,364 0 10,163
1415] 14 | 627 1635342 799 53 | 740 356440 0 0 0 1777 0 0 179 3970 215 2511 4 533 10275 0 9742
1430] 14 | 630 1643338 19676 1312 | 710 3556440 0 0 0 178 0 0 1802 3981 216 255 3 1312 10,356 0 9,04
1445) 14 | 638 1663013 10808 721 | 740 356440 0 0 0 178 0 0 1801 3989 216 25% 4 721 10,351 0 11,072
15:00( 15 | 634 1652205 -4 gl 710 3556440 0 0 0 178 0 0 1801 3980 217 2589 4 4 10324 0 10323
15:15] 15 | 634 1652219 18816 1254 | 740 3556440 0 0 0 1779 0 0 1797 3%0 218 2511 3 1,254 10,267 0 9013
1530] 15 | 641 1671035 5541 369 | 710 3556440 0 0 0 178 0 0 1801 3973 218 2582 3 -39 10313 0 9943
1545| 15 | 643 1676576 1035 60 | 710 35%440 0 0 0 178 0 0 1800 3976 219 25% 4 69 10343 0 10412
16:00] 16 | 643 1675541 5128 342 | 710 3856440 0 0 0 178 0 0 1802 3989 220 25% 3 -2 10,359 0 10017
16:15] 16 | 645 1680664 10316 688 | 740 3556440 O 0 0 1792 0 0 1802 3989 220 2578 4 688 10,384 0 9,697
16:30| 16 | 649 1690980 2866 191 | 710 3856440 0 0 0 1809 0 0 1801 3998 221 26%5 3 191 10526 0 10717
1645) 16 | 648 1688114 3990 266 | 740 3556440 0 0 0 1801 0 0 1801 3981 221 268 5 266 10439 0 10,705
1700 17 | 646 1684123 7050 470 | 740 3556440 0 0 0 1792 0 0 1795 3977 22 255 4 470 10,364 0 984
1745 17 | 649 1691174 3412 207 | 740 3556440 O 0 0 1795 0 0 1801 3988 223 2602 3 207 10411 0 10,203
1730 17 | 650 1694285 6718 448 | 710 3556440 0 0 0 179 0 0 1800 3977 223 2587 4 448 10,385 0 9937
1745 17 | 653 1701003 3059 204 | 740 3556440 0 0 0 1809 0 0 1801 3992 224 269 2 204 10527 0 10,731
1800] 18 | 651 169794 12342 83 | 710 3556440 0 0 0 1795 0 0 17% 390 224 2621 0 23 10428 0 9605
18:15] 18 | 656 1710286 15874 1058 | 740 3556440 0 0 0 1807 0 0 1804 3988 225 2703 0 1,08 10528 0 11,586
1830] 18 | 650 1694412 6590 439 | 710 3556440 0 0 0 1812 0 0 179 3993 26 274 0 439 10,563 0 10,124
1845) 18 | 653 1701002 345 263 | 740 3556440 0 0 0 1808 0 0 1797 3995 226 2704 0O 263 10,530 0 10,267
1900 19 | 654 1704947 3946 263 | 740 3556440 O 0 0 1797 0 0 1797 3986 227 264 0 263 10441 0 10,704
1915 19 | 653 1701001 19224 4282 | 740 3556440 2400 160 | O 1792 0 0 179 3994 227 2606 O 4122 10417 0 9,29
1930 19 | 660 1720224 18363 224 | 740 3554040 41254 2750 | 0 1801 0 0 1802 3993 28 265 O 1526 10482 0 12,008
19:45) 19 | 667 1738568 19485 1299 | 701 3512786 35792 238 | 0 1809 0 0 1803 4003 229 2715 O 3685 10,559 0 14244
20:00( 20 | 660 1719103 760 51| 694 3476994 20735 1382 | 0 1809 0 0 1803 4000 229 2704 0 1332 10,546 0 1878
2015 20 | 660 1719863 26126 1742 | 690 3456259 0 0 0 1808 0 0 1800 3991 230 2698 0 4,742 10526 0 8784
2030 20 | 670 1745989 14109 941 | 690 3456259 12900 860 | O 1802 0 0 1798 3987 280 2647 0 81 10,466 0 10,385
2045) 20 | 675 1760098 180 12 | 687 343359 36 2463 | 0 1810 0 0 1803 3977 B 2715 0O 2475 10536 0 13011
21:00( 21 | 675 1750919 657 44 | 680 3406413 14216 948 | 0 1809 0 0 179 398 232 2700 0 992 10527 0 1519
2145 21 | 675 1759261 1739 116 | 677 339219 26453 1764 | O 1807 0 0 1799 3989 232 2698 0 1879 10525 0 12,405
2130 21 | 674 175752 1614 08 | 672 3365743 9666 644 | 0 1806 0 0 1800 3999 283 2684 0 537 10522 0 11,059
2145 21 | 675 17591% 176 42 | 670 3356077 29349 1957 | 0 1810 0 0 1801 3997 28 2712 0 1945 10553 0 12,498
2200 22 | 675 1759312 2728 182 | 664 33%728 20741 1383 | 0 1809 0 0 1799 3992 24 2701 0 1201 10534 0 1735
2215 22 | 676 1762040 10716 714 | 660 3305987 20348 1957 | 0 1809 0 0 1799 3991 235 25% 0 1,242 10,359 0 11602
230 22 | 680 1772756 13775 918 | 654 3276639 33638 2243 | 0 1810 0 0 1800 4001 235 2427 0 3161 10273 0 1343
2245) 22 | 675 1798981 -18703 1247 | 647 3243001 39346 2623 | 0 1816 0 0 1800 3997 236 2457 0 1376 10,306 0 11682
2300 23 | 682 1777684 255 70 | 640 3203655 4149 2766 | 1 1814 0 0 1801 3994 236 244 0 259% 10,290 0 12,887
2315 23 | 683 178023 10751 717 | 631 3162158 41221 2748 | 7 1811 0 0 1801 3994 237 2440 0 2031 10,291 0 12322
2330 23 | 687 1790987 8285 552 | 623 3120938 28206 1880 | 14 1812 0 0 1800 4012 28 2442 0 243 10317 0 12,750
2345) 23 | 684 1782701 15210 1014 | 647 3092731 39347 2623 | 20 1811 0 0 1799 3994 238 2461 0O 1609 10322 0 11,931
000| 0 | 690 1797911 7346 490 | 610 3053385 41497 2766 | 2 1808 0 0 1800 4004 29 2440 0 221 10317 0 1259
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Houry Multpler

SATURDAY 8/3/2024
Hourly
Hour | Hour _|Flow

o [ 000 | 1228 | 141
1] 100 | 1198 | 105
2| 200 | 10860 | 09
3| a0 | 10508 | 082
4| 400 | 12843 | 113
5| 500 | 1342 | 118
6 | 600 | 12070 | 144
7| 700 | 1789 | 104
8 | 800 | 1092 | 0%
9 | 900 | s | 102
0 1000 | 1264 | 099
Moo | 1ms | 098
2 1200 | 10444 | 082
13 1300 | 10742 | 094
| 1400 | 10005 | 088
5| 1500 | 9923 087,
6| 1600 | 1028 | 090
7 700 | 10191 | 090
18| 1800 | 1035 | 091
19| 1900 | 1563 | 102
2 | 2000 | 11015 | 097,
20| 2100 | 11870 | 104
2| 200 | 12113 | 1.0
2| 2300 | 12472 | 110,

Avg.(gem) 11376 | 1.00

Avg.(mgd) 1638

Max. (gom) 13426

23 4 s

1 5

13 15 6 17 18 19
Hour

2 2

P



81412024,

‘Supply In (gpm)

Reservoir 1 Resenvoir2 Tank Toal | Tol | Total
Supply) ()] Supply)()/ Supply In | Supply Out| Demand
Storage  Storage(-) Storage  Storage(-) (gpm) (gpm) (gpm) (gpm)

Time |Hour |Level (f) (al)  (gal) Flow (gpm)|Level () (gal) (gal) _Flow (gpm)|Well 1 Well3 Well 5 Well7 Well 9 Well 12 Well 14 MWRF_CM2
000| 0 | 693 180528 557 373 | 601 3011888 645 430 |32 1805 0 0 1801 3989 29 242 0 10,308 0 111
015| 0 | 690 1799661 1112 7 | 600 3005443 12890 859 | 38 1800 0 0 1799 4002 240 2419 0 10,299 0 11233
030| 0 | 690 1798549 452 30 | 597 299255 39348 2623 | 45 1808 0 0 1802 3988 241 2448 0 10332 0 12,925
045| 0 | 690 1799001 7342 489 | 590 2953205 4149 2766 | 51 1803 0 0 179 3991 241 2432 0 10316 0 12,593
100 1 | 693 1806343 2255 150 | 581 2911709 6448 430 | 57 1789 0 0 179 3992 242 235 0 10,262 0 10842
115 1 | 692 1804088 -13223 882 | 580 2905261 0 0 |63 1781 0 0 1794 3975 242 23% 0 10212 0 9330
130 1| 697 1817311 3178 212 | 580 2905261 0 0 |70 184 0 0 1809 3990 243 2450 0 10,367 0 10579
145 1 | 696 1814132 2274 152 | 580 2905261 0 0 |76 179 000 0 1803 3982 244 2409 0O 10310 0 10,158
200| 2 | 697 1816406 9325 622 | 580 2905261 0 0 |8 178 0 0 1794 3979 244 23719 0 10,267 0 9645
215| 2 | 700 1825731 6820 455 | 580 2905261 0 0 |8 1775 0 0 1797 3%0 245 2281 0 10,147 0 9691
230| 2 | 703 1832560 5819 388 | 580 2905261 0 0 |95 1808 0 0 1808 3997 245 2441 0 10394 0 10,006
245| 2 | 705 1838380 25494 1700 | 580 2905261 0 0 |01 1772 0 0 1788 398 246 225 0 10,120 0 8421
300| 3 | 745 1863874 -19241 1283 | 580 2905261 0 0 |07 1789 0 0 1803 3977 247 235 0 10,248 0 8966
315| 3 | 722 1883115 14981 999 | 580 2905261 0 0 |13 178 0 00 1802 3976 247 2317 0 10,243 0 9244
330| 3 | 728 1898096 22303 1487 | 580 2905261 O 0 |10 1811 0 0 1808 4002 248 24688 0 10456 0 8970
345| 3 | 737 192039 16712 1114 | 580 2905261 0 0 126 179% 0 0 1800 398 248 23% 0 10343 0 11457
400| 4 | 730 1903687 30933 2062 | 580 2905261 3084 206 | 132 1782 0 0 1795 3982 249 2406 O 10,346 0 8490
415| 4 | 742 1934619 60235 4016 | 579 2902177 539% 3600 (1864 1786 0 0 1792 3970 250 2514 O 12,176 0 11,760
430 | 4 | 765 1994855 42720 2848 | 569 2848181 72183 4812 (23021815 0 0 1815 4001 250 2815 O 13,000 0 14,964
4d5| 4 | 782 2037575 9713 4314 | 554 2775998 21009 1401 (2300 1793 0 0 179 3987 251 2682 0 12,809 0 12,89
500| 5 | 780 2057288 7182 145 | 550 2754980 0 0 (22971775 0 0 1791 3975 251 2568 0 12,657 0 1512
515| 5 | 795 2074470 18097 1206 | 550 2754989 0 0 [23041776 0 0 1791 3964 282 2491 0O 12578 0 1372
530| 5 | 803 2092566 8513 568 | 550 2754989 0 0 (2291801 0 0 1813 3997 283 2708 0 12872 0 13,440
545| 5 | 800 2084053 10411 694 | 550 2754989 0 0 22851776 0 0 1789 3986 283 254 0 12633 0 11,939
600| 6 | 804 2094464 5515 368 | 550 2754980 0 0 (2291780 0 0 178 3%0 254 2471 0 12,542 0 12,174
615| 6 | 806 2099978 7513 1168 | 550 2754989 0 0 [2297178 0 0 1805 3970 25 2515 0 12631 0 11463
630| 6 | 812 2117491 24184 1612 | 550 2754989 0 0 (23021808 0 0 1807 3973 255 2640 0 12,785 0 1173
645| 6 | 822 2141675 4124 942 | 550 2754989 0 0 [22161773 0 0 1784 3941 256 245% 0 12,487 0 11546
700| 7 | 827 2155799 29018 1935 | 550 2754989 0 0 (2291785 0 0 1799 3973 256 24% 0 12,608 0 10673
75| 7 | 838 2184817 26274  A752 | 550 2754989 0 0 22971783 0 0 1798 396 257 2483 0 12575 0 10823
730| 7 | 848 2211092 30160 2011 | 550 2754989 0 0 (2302173 0 0 1808 3985 257 252 0 12698 0 10,687
745| 7 | 860 2241252 41683 2779 | 550 2754989 0 0 22891782 0 0 1805 3%2 258 248 0 12,582 0 9804
800| 8 | 876 2282935 139 9 550 275499 0 0 (23001788 0 0 1802 3972 289 2512 0 12632 0 12642
815| 8 | 876 2282796 25537 702 | 550 2754989 0 0 (2295178 0 0 1799 395 259 24%5 0 12,507 0 10,895
830| 8 | 886 2308334 -25083 1672 | 550 2754989 0 0 (23001795 0 0 1803 398 260 2563 1 12690 0 11,018
845| 8 | 895 2333417 4765 318 | 550 2754989 0 0 2301178 0 0 1800 3967 260 2512 3 12630 0 12312
900| 9 | 897 233182 16743 1116 | 550 2754989 0 0 (229178 0 0 1799 3955 261 254 5 12621 0 11,505
915| 9 | 903 2354925 345 263 | 550 2754989 0 0 (2300 1787 0 0 17% 394 262 258 7 12625 0 12,362
930| 9 | 905 2358860 -38897 2593 | 550 2754980 0 0 [2301179% 0 0 1799 397 262 25% 4 12,669 0 10076
945| 9 | 920 2007767 10835 722 | 550 2754989 0 0 [229179% 0 0 1800 3%1 263 2523 4 12,640 0 1917
1000] 10 | 924 2408602 12944 863 | 550 2754989 0 0 2300 1787 0 0 1798 3977 264 2508 4 12637 0 "7
10145] 10 | 929 2421545 37420 249 | 550 2754989 0 0 23041788 0 0 1797 3959 264 258 5 12625 0 10,130
1030] 10 | 943 2458974 18521 205 | 550 2754989 0 0 (229178 0 0 1799 391 265 2512 6 12631 0 11,396
1045) 10 | 950 2477495 21722 A448 | 550 2754989 0 0 [229 178 0 0 1798 393 265 2509 6 12,607 0 11,158
1100] 11 | 959 2499217 31499 2100 | 550 2754989 0 0 (2294178 0 0 1797 3952 266 24% 9 12,599 0 10499
1115 11 | 971 2530716 35990 2399 | 550 2754989 0 0 [22711785 0 0 1800 396 267 2490 11 12,589 0 10,189
1130| 11 | 985 2566706 30089 2006 | 550 2754989 0 0 (22821792 0 0 1801 3%0 267 2519 3 12624 0 10618
1145] 11 | 996 2596795 27762 1851 | 550 2754989 0 0 [22631788 0 0 17% 3954 268 2503 4 12576 0 10725
1200] 12 | 1007 2624557 42295 2820 | 550 2754989 0 0 (2291788 0 0 1800 3955 268 2501 4 12613 0 9793
12:15] 12 | 1023 2666852 21561 1437 | 550 2754989 0 0 22881785 0 0 1801 3953 260 2493 3 12592 0 11,155
1230] 12 | 1031 2688413 37005 2467 | 550 2754989 0 0 [22781803 0 0 1471 3973 200 2610 3 12,108 0 9641
1245) 12 | 1046 2725418 4241 283 | 550 2754989 0 0 [229%617% 0 0 0 3%6 200 2619 3 10,950 0 10,667
13:00| 13 | 1047 2729659 1075 72 | 550 275499 0 0 (2303178 0 0 0 3%2 271 258 4 10914 0 10,986
13:15] 13 | 1047 2728584 8990 599 | 550 2754989 0 0 2303178 0 0 0 39% 271 257 4 10,896 0 10,297
1330| 13 | 1050 2737574 3767 918 | 550 2754989 0 0 (2303178 0 0 0 3974 222 258 3 10,881 0 9963
1345) 13 | 1056 2751342 5558 71 | 550 2754989 0 0 (229179 0 0 0 3%9 273 250 4 10,894 0 10524
1400] 14 | 1058 2756899 27865 1858 | 550 2754989 0 0 (23061787 0 0 0 3%2 23 2547 4 10,898 0 9,040
14:15] 14 | 1068 2784764 19353 1200 | 550 2754989 0 0 (2300178 0 0 0 3977 24 25 4 10,898 0 9,608
1430] 14 | 1076 2804117 -9980 665 | 550 2754989 0 0 (2300179 0 0 0 3972 204 2589 3 10,908 0 10243
1445] 14 | 1080 2814097 34558 2304 | 550 2754989 0 0 2302178 0 0 0 3978 25 257 4 10,882 0 8578
15:00] 15 | 1093 2848655 -5153 34 | 550 2754989 0 0 (2298179 0 0 0 3977 206 255 3 10,909 0 10,566
15:15] 15 | 1095 2853808 21917 1461 | 550 2754989 0 0 2299178 0 0 0 3%86 256 258 4 10912 0 9451
1530| 15 | 1103 2875725 -3843 256 | 550 2754989 0 0 (2301173 0 0 0 3%3 277 256 3 10,943 0 10687
1545| 15 | 1105 2879568 1795 1197 | 550 2754989 0 0 2298178 0 0 0 3970 27 2565 5 10,882 0 9685
16:00] 16 | 1112 2897524 30207 2020 | 550 2754989 0 0 (229178 0 0 0 3%9 278 255 2 10,901 0 8882
16:15] 16 | 1123 2927821 28368 1891 | 550 2754989 0 0 2041778 0 0 1154 3950 279 2478 4 11687 0 979
16:30| 16 | 1134 2956190 39988 2666 | 550 2754989 0 0 [2287179% 0 0 1806 3%0 279 2515 5 12648 0 9983
16:45) 16 | 1149 2996177 33127 2208 | 550 2754989 0 0 |22871791 0 0 1803 398 280 2497 2 12628 0 10419
1700 17 | 1162 3029305 36647 2443 | 550 2754989 0 0 [2280 1797 0 0 1810 397 280 2509 4 12,668 0 10225
17:45] 17 | 1176 3065952 36452 2430 | 550 2754989 0 0 (22531788 0 0 1798 3959 281 2483 5 12,568 0 10,138
1730 17 | 1190 3102404 33047 2203 | 550 2754989 0 0 (2291801 0 0 1803 396 282 255 0 12,704 0 10,501
1745) 17 | 1203 3135451 21583 1439 | 550 2754989 0 0 [2289179% 0 0 17% 3946 282 2515 0 12622 0 11,183
18:00] 18 | 1211 3157034 34901 23277 | 550 2754989 0 0 [2302179% 0 0 1807 398 28 25% 0 12682 0 10,356
18:15] 18 | 1225 3191934 31440 2096 | 550 2754989 0 0 2301179 0 0 1798 3977 283 2547 0 12,703 0 10607
1830| 18 | 1237 3223374 25651 A7I0 | 550 2754989 0 0 22941802 0 0 1801 394 284 256 0 12712 0 11,002
18:45) 18 | 1246 3249025 23882 159 | 550 2754989 0 0 (2291793 0 0 1802 395 285 2518 0 12652 0 11,060
19:00] 19 | 1256 3272906 13719 915 | 550 2754989 0 0 (2291801 0 0 1799 396 285 2559 0 12,706 0 1792
19:15] 19 | 1261 3286626 30945 2063 | 550 2754989 0 0 (23031807 0 0 1798 3970 286 2580 0 12,743 0 10,680
1930| 19 | 1273 3317571 4866 324 | 550 2754989 0 0 (2291815 0 0 1805 3981 285 2708 0 12,893 0 12,568
1945) 19 | 1275 3322437 6444 430 | 550 2754989 0 0 [22951791 0 0 1801 397 287 2561 0 12,704 0 12.274
2000( 20 | 1277 3328881 6317 421 | 550 2754989 0 0 (2291780 0 0 1797 399 288 2494 0 12618 0 13,039
20145 20 | 1275 3322563 4623 A8 | 550 2754989 0 0 22891783 0 0 1797 3%0 288 2508 0 12626 0 12318
2030( 20 | 1276 3327187 10560 704 | 550 2754989 0 0 23011816 0 0 1803 3993 289 27% 0 12,958 0 12,254
2045 20 | 1281 3337747 1228 82 | 550 2754989 0 0 2291800 0 0 1792 3982 289 2643 0 12,804 0 12723
2100) 21 | 1281 3338975 30977 2065 | 550 2754989 0 0 (229178 0 0 1804 3970 200 2502 0 12679 0 10614
2115 21 | 1293 3369952 6256 417 | 550 2754989 12901 860 (2287 1786 O O 1804 3974 291 25% 0 12,698 0 13,141
2130 21 | 1295 3376208 2507 167 | 547 2742088 7568 506 (2299 1808 0 0 1805 3988 291 2740 0 12,931 0 13,604
2145 21 | 1294 3373701 14237 949 | 546 2734500 204890 1366 (2237 1772 0 0 1792 3952 292 255 0 12639 0 10324
2200( 22 | 1300 3367938 28210 1881 | 550 2754989 0 0 (2300 1783 0 0 1797 3957 282 2645 0O 12775 0 10894
2215) 22 | 1311 3416148 35180 2345 | 550 2754989 0 0 [229%8179%2 0 0 1801 3982 283 2713 0 12879 0 10534
2230( 22 | 1324 3451328 218 15 | 550 2754989 0 0 (23011800 0 0 179% 3978 204 2765 0 12,933 0 12,947
2245) 22 | 1324 3451110 11861 T71 | 550 2754989 0 0 2301178 0 0 1810 3973 294 26% 0 12,863 0 12,092
2300 23 | 1328 3462671 48692 3246 | 550 2754989 239 160 (22631781 0 0 1799 3951 295 2648 0O 12737 0 9,651
2315 23 | 1347 3511363 14777 985 | 550 2752501 41254 2750 [2268 1788 0 0 1803 3972 295 26% 0 12,782 0 14,547
2330 23 | 1353 352141 6404 427 | 541 2711337 6439 429 (2300 1816 0 0 1808 3992 296 280 0 13,071 0 13,074
2345 23 | 1355 3532545 837 5 | 540 2704898 0 0 [229 1807 0 0 1797 3988 207 2840 0 13,029 0 12,973
000| 0 | 1356 3533382 6576 438 | 540 2704898 0 0 2291782 0 0 1791 3972 297 2682 0 12822 0 12,384

SUNDAY 81412024
Hourly
Hour | Hour _|Flow

000 | 1195 | 1.9

100 | 10227 | 0%

200 | 944t 0386,

300 | 9859 0588

400 | 1207 | 109

500 | 12066 | 110

600 | 11589 | 1.0

700 | 10497 | 095

800 | 11717 | 1.0

900 | 11465 | 104

10 1000 | 115 | 101
M| 100 | 10508 | 09
2 1200 | 10314 | 084
13| 1300 | 1042 | 085
| 100 | 937 0385,
5| 1500 | 10097 | 082
% 1600 | 9770 089
7 700 | 10512 | 0%
18| 1800 | 1075 | 098
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20| 2100 | 11821 108
2| 200 | 1617 | 1.0
2| 2300 | 12561 114
Avg.(gom) 11002 | 100
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81512024,

‘Supply In (gpm)

Reservoir 1 Resenvoir2 Tank Toal | Tol | Total
Supply) ()] Supply)()/ Supply In | Supply Out | Demand
Storage  Storage(-) Storage  Storage(-) (gpm) (gpm) (gpm) (gpm)

Time |Hour |Level (f) (al)  (gal) Flow (gpm)|Level () (gal) (gal) _Flow (gpm)|Well 1 Well3 Well 5 Well7 Well 9 Well 12 Well 14 MWRF_CM2
000| 0 | 1358 3539958 4353 290 | 540 2704898 12880 859 (22881775 0 0 179 3972 208 2627 0 12752 0 13,901
015| 0 | 1356 3535605 26569 1771 | 537 2692018 36964 2464 (2300 1809 0 0 1807 3997 28 2864 0 13,075 0 13,768
030| 0 | 1367 3862174 22018 1468 | 530 2665055 247 6 [226 1772 0 0 179 3955 29 2617 0O 12,689 0 1,237
045| 0 | 1375 3584192 4747 316 | 530 2654808 0 0 (23031785 0 0 1803 3972 300 2673 0 12835 0 12519
100 1 | 1377 3583938 29650 1977 | 530 2654808 0 0 (22611780 0 0 1799 3959 300 2631 0 12731 0 10,755
115 1 | 1388 3618580 -15846 1056 | 530 2654808 0 0 2298179 0 0 1806 3983 301 27% 0 12,983 0 11,926
130 1| 1394 3634434 2412 827 | 530 2654808 0 0 (22971779 0 0 1794 3%0 301 265 0 12,781 0 11,954
145 1 | 1399 3646846 17851 1190 | 530 2654808 0 0 2286 178 000 0 1797 3%9 302 26% 0 12,790 0 11600
200| 2 | 1406 3664897 44119 2941 | 530 2654808 O 0 (23001788 0 0 1798 3975 303 2676 0 12841 0 9900
215| 2 | 1423 3708816 7028 469 | 530 2654808 O 0 (22981795 0 0 1800 3972 303 276 0 12,935 0 12,467
230| 2 | 1426 3715844 9707 647 | 530 2654808 O 0 [22471769 0 0 1791 3951 304 250 0O 12,657 0 12,009
245| 2 | 14290 3725551 27584 1839 | 530 2654808 31741 2116 (2263 1776 0 0 1806 3960 304 2631 0 12741 0 8786
300| 3 | 1440 3753135 61 4 | 535 2686549 61998 4133 (22771781 0 0 1808 3953 305 2926 O 13,050 0 8913
315| 3 | 1440 3753196 1454 o7 | 549 2748546 6443 430 (2301 1810 0 00 1815 3976 306 3121 0O 13,329 0 12,996
330| 3 | 1439 3751742 12644 843 | 550 2754980 0 0 (22971780 0 0 17% 396 306 2949 0 13,094 0 13,937
345| 3 | 1434 3739008 19399 1203 | 550 2754989 2398 160 (2269 1785 0 0 179 3985 307 2966 0 4133 13,107 0 1,974
400| 4 | 1442 3758497 7788 519 | 550 2752591 54152 3610 (2251767 0 0 179 3965 307 2930 0 3091 13,043 0 16,134
415| 4 | 1445 3766285 1037 69 | 539 2698439 77620 5175 (2209 18%6 0 0 1815 4000 308 3255 O 5105 13,493 0 18,599
430| 4 | 1445 376732 M2 74 | 523 2620819 59753 3984 (22091795 0 0 179 3987 309 3M9 0 3909 13,305 0 17215
445| 4 | 1446 3768434 1844 123 | 511 2561066 8838 560 (22091792 0 0 1797 3987 309 3095 O 466 13,279 0 13,745
500| 5 | 1446 3770278 3119 208 | 510 255229 54151 3610 (2281793 0 0 179 3990 310 3095 O 3818 13,282 0 17,100
515| 5 | 1445 3767159 146 10 | 499 2498078 77292 5153 (22091803 0 0 1806 3991 311 3210 0O 5162 13,420 0 18,583
530 | 5 | 1445 3767014 2782 185 | 483 2420786 64164 4278 (23031790 0 0 1807 3991 31 3M8 0 13,321 0 17413
545| 5 | 1446 3769795 12937 862 | 470 2366621 4753 317 (23011788 0 0 1799 3999 312 3088 O 13,286 0 12,741
600| 6 | 1451 3782732 10841 723 | 470 2351868 54145 3610 (2281788 0 0 1799 3988 312 3086 O 13,270 0 16,157
615| 6 | 1455 3793573 3474 22 | 459 2207723 72742 4849 (2300 1792 0 0 1797 398 313 345 0 13,305 0 17,923
630 | 6 | 1457 3797047 1725 115 | 444 2224981 2090 1399 (229 1767 0 0 1799 3983 314 3071 0 13,253 0 14767
645| 6 | 1456 3795322 1183 79 | 440 2203991 237 160 (2301 1786 0 0 1799 3986 314 3072 0 13,258 0 13,339
T00| 7 | 1457 3796505 2444 163 | 440 2201504 41253 2750 (2281783 0 0 179 3996 315 3049 0 13,239 0 16,152
75| 7 | 1456 3794061 267 48 | 431 2160342 6441 420 (2300 1785 0 0 1800 3992 315 30% 0 13,249 0 13,661
730| 7 | 1456 3794329 2640 76 | 430 2153901 11709 781 (2291784 0 0 1799 3985 316 347 0 13,231 0 13836
745| 7 | 1457 3796968 4325 288 | 428 2042191 7691 513 (2301773 0 0 1792 3955 317 2981 0 13,118 0 13,342
800| 8 | 1458 3801203 -11482 765 | 426 2134500 5640 376 (22731774 0 0 1789 3962 37 289 0 13,014 0 12624
815| 8 | 1463 3812775 9657 644 | 425 2128860 3050 203 (2303 1804 0 0 1802 3988 318 30% 2 13,252 0 14,099
830 | 8 | 1450 3803118 6465 431 | 424 2125810 2020 135 (22051799 0 0 1814 3984 318 3015 5 13,229 0 12,663
845| 8 | 1462 3800563 30657 2044 | 425 2127840 16913 1128 (2207 1808 0 0 1812 3986 319 3063 5 13,290 0 12374
900| 9 | 1473 3840240 24720 1648 | 421 210927 77 474 |2303 1803 0 0 1802 3977 30 3042 4 13,251 0 15373
915| 9 | 1464 381550 26587 772 | 420 2103810 0 0 (22991780 0 0 1795 3970 320 2916 5 13,085 0 1313
930| 9 | 1474 3842107 7222 481 | 420 2103810 0O 0 2289178 0 0 1799 3972 321 2931 4 13,101 0 13,583
945| 9 | 1471 3834885 7554 504 | 420 2103810 O 0 (22951787 0 0 1797 39%6 321 2938 13,116 0 12612
1000] 10 | 1474 3842439 4616 308 | 420 2103810 O 0 22691782 0 0 1795 3967 32 2914 13,060 0 12752
10:15] 10 | 1476 3847085 1,106 % | 420 2103810 0 0 22851783 0 0 1801 399 323 2909 13,067 0 13,141
1030] 10 | 1475 3845949 7645 510 | 420 2103810 0O 0 22881777 0 0 1794 392 33 2884 12,959 0 12,449
1045) 10 | 1478 3853504 42018 2801 | 420 2103810 0O 0 (21731779 0 0 1797 398 324 2837 12879 0 10,078
11:00] 11 | 1495 3895612 38350 2557 | 420 2103810 O 0 20321768 0 0 1794 395 818 2775 13,123 0 10,566
11:15] 11 | 1500 3933962 38331 255 | 420 2103810 0 0 603 1785 0 0 1743 3735 3680 2765 14322 0 11,767
1130| 11 | 1524 3972203 35455 2364 | 420 2103810 O 0 5473 0 0 1802 3768 394 2950 12,961 0 10597
1145] 11 | 1538 4007748 23616 1574 | 420 2103810 O 0 |3 0 0 0 185 3907 3910 2877 1253 0 10,961
1200] 12 | 1547 4031364 1759 173 | 420 2103810 0O 0 |4 0 0 0 1808 3898 3914 2691 12,359 0 11,186
12:15] 12 | 1553 4048960 10405 694 | 420 2103810 O 0 |60 0 0 0 1029 3930 39% 2692 11644 0 10,950
1230| 12 | 1557 4059364 -3080 205 | 420 2103810 0O 0 |75 0 0 0 4 395 395 2713 11,130 0 10,925
1245) 12 | 1559 4062444 5045 3% | 420 2103810 O 0 | 0 0 0 98 3938 3949 2712 11611 0 1214
13:00] 13 | 1561 4068389 35456 2364 | 420 2103810 O 0 |05 0 0 0 1531 387 3883 2508 11,881 0 9517
13:15] 13 | 1574 4103845 27303 1820 | 420 2103810 0O 0 |10 0 0 0 1815 3892 3888 2558 12277 0 10457
1330] 13 | 1585 4131149 34931 232 | 420 2103810 0O 0 |135 0 0 0 1811 3628 3907 2640 12,119 0 9790
1345) 13 | 1598 4166080 2069 1380 | 420 2103810 O 0 150 0 0 0 1806 2505 3959 2664 11,087 0 9,708
1400] 14 | 1606 4186776 -9895 660 | 420 2103810 O 0 |165 0 0 0 1804 2492 3968 2554 10,985 0 10326
14:15] 14 | 1610 4196671 18049 1203 | 420 2103810 O 0 179 0 0 0 1805 250 3945 2519 10,951 0 9748
1430] 14 | 1617 4214720 20568 371 | 420 2103810 0 0 |19 0 0 0 180 2501 3925 2428 10,850 0 9479
1445] 14 | 1625 4235288 20248 1350 | 420 2103810 O 0 |20 0 0 0 1802 2498 3930 2393 10,837 0 9.487
15:00] 15 | 1633 4255536 20584 1372 | 420 2103810 0O 0 |24 0 0 0 1802 2506 391 2416 10914 0 9541
15:15] 15 | 1641 4276121 22204 1480 | 420 2103810 O 0 |29 0 0 0 1801 250 394 23% 10,863 0 9383
1530| 15 | 1649 4298324 7410 141 | 420 2103810 O 0 |24 0 0 0 180 2512 3943 2425 10,938 0 9797
1545] 15 | 1656 4315434 13352 80 | 420 2103810 0O 0 |29 0 0 0 1806 2502 3940 2415 10,936 0 10,046
16:00] 16 | 1661 4328785 -6683 446 | 420 2103810 O 0 |24 0 0 0 180 2501 3941 2419 10,948 0 10,502
16:15] 16 | 1663 4335468 -3094 206 | 420 2103810 0O 0 |29 0 0 0 1803 2503 395 2430 10,994 0 10,788
16:30| 16 | 1664 4338563 -3609 241 | 420 2103810 0O 0 |34 0 0 0 1803 2504 3943 2412 10,979 0 10738
1645) 16 | 1666 4342172 -1624 108 | 420 2103810 O 0 |39 0 0 0 180 2501 398 2438 11025 0 10917
17:00] 17 | 1666 434379 10381 692 | 420 2103810 O 0 |34 0 0 0 1803 2495 3980 2463 11,087 0 10394
17:15] 17 | 1670 4354177 84 6 | 420 2103810 0 0 |3 0 0 0 1812 2504 395 2563 11,236 0 11.230
1730 17 | 1670 4354261 21468 1431 | 420 2103810 0 0 |3 0 0 0 1797 2499 3979 2523 177 0 9746
1745 17 | 1679 4375729 347 223 | 420 2103810 O 0 |3 0 0 0 1797 2506 3984 2518 11,195 0 10972
18:00| 18 | 1680 4379076 -4798 320 | 420 2103810 0O 0 |43 0 0 0 1808 2507 398 2517 1219 0 10899
18:15] 18 | 1682 4383874 916 61 | 420 2103810 2400 160 | 418 O 0 0 1800 2501 3987 25%9 11,245 0 1344
1830 18 | 1682 4384790 458 31 | 420 2101409 41254 2750 |43 0 0 0 1797 2509 3966 2528 1233 0 14014
18:45) 18 | 1682 4384331 7559 504 | 411 2060155 3579 238 (448 0 0 0 179 2499 3981 25% 11,259 0 13,142
19:00] 19 | 1685 4391890 -204 4| 404 2024359 20731 1382 463 0 0 0 1807 2493 3981 2541 11,286 0 12654
19:15] 19 | 1685 4392095 5133 342 | 400 2003628 0 0 |48 0 0 0 1805 2479 3987 2563 1313 0 10,970
1930| 19 | 1687 4397228 5419 361 | 400 2003628 12909 861 (493 0 0 0 179 2512 3989 2553 11,346 0 12,568
1945) 19 | 1685 4391809 6754 450 | 397 1990720 40355 2690 |508 0 0 0 179 2498 3988 2550 1344 0 13,584
2000 20 | 1687 4398563 1251 83 | 389 1950365 34359 2291 |58 0 0 0 1799 250 3977 2554 11,355 0 13,563
2045 20 | 1688 4399814 4689 313 | 383 1916006 12559 837 |58 0 0 0 1805 2745 3979 2568 11636 0 12,161
2030( 20 | 1690 4404503 10,174 678 | 380 1903447 0 0 1559 0 0 0 178 3899 3891 2432 13,568 0 14246
2045 20 | 1686 4394328 -16027 1068 | 380 1903447 -38495 2566 (2207 O 0 0 179 3885 371 2441 14,291 0 10657
2100) 21 | 1692 4410355 7193 480 | 388 1941942 24503 1634 (2302 O 0 0 1797 3880 362 2461 14,303 0 12,190
2115 21 | 1695 4417548 4360 291 | 393 1966445 36940 2463 (2301 O O 0 1800 3912 3886 254 14,445 0 12274
2130 21 | 1693 4413179 8250 550 | 400 2003385 244 46 (2298 0 0 0 1807 3877 3863 2474 14322 0 13755
2145) 21 | 1696 4421430 4361 291 | 400 2003628 2400 160 (2298 0 O 0 1798 3878 3865 2472 14313 0 14,444
2200 22 | 1695 4417069 2693 180 | 400 2006028 41254 2750 (2301 O 0 0 1799 3871 3851 2478 14302 0 1731
2215 22 | 1694 4414376 585 390 | 409 2047282 36792 238 (2300 O 0 0 1800 3888 3876 2538 14405 0 11629
230 22 | 1696 4420231 2030 135 | 416 2083074 2073 1382 (2299 0 0 0 1795 3875 38T 2476 14319 0 13,072
2245 22 | 1695 4418201 2666 78 | 420 2103810 36818 2455 (2291 O O 0 1808 3861 3864 2479 14,306 0 1674
2300| 23 | 1696 4420866 707 47 | 427 2M0628 13212 885 (229 0 0 0 1804 3§79 3864 2500 14349 0 13417
2315 23 | 1695 4421573 364 91 | 430 2153901 29353 1957 (2300 O O 0 1799 3911 3887 2566 14465 0 12417
2330 23 | 16.97 4422937 4420 295 | 436 2183253 20738 1383 (2295 0 0 0 1795 3878 37T3 2483 14328 0 12,651
2345 23 | 1699 4427357 4342 289 | 440 2203991 31749 217 (2299 0 0 0 1795 3874 372 247 14316 0 12,489
000| 0 | 1697 4423015 5047 336 | 446 2235740 61992 4133 [2300 0 0 0 1798 3878 3857 2472 14,308 0 9839
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81612024,

‘Supply In (gpm)

Reservoir 1 Resenvoir2 Tank Toal | Tol | Total
Supply) ()] Supply)()/ Supply In | Supply Out| Demand
Storage  Storage(-) Storage  Storage(-) (gpm) (gpm) (gpm) (gpm)

Time |Hour |Level (f) (al)  (gal) Flow (gpm)|Level () (gal) (gal) _Flow (gpm)|Well 1 Well3 Well 5 Well7 Well 9 Well 12 Well 14 MWRF_CM2
000| 0 | 1699 4428063 2746 183 | 459 2297732 35790 2386 (2303 0 0 0 1815 3878 3865 2511 3 14375 0 11,806
015| 0 | 1700 4430808 4469 298 | 466 2333523 43363 2891 (2283 0 0 0 1799 3847 3842 2457 4 14232 0 11,043
030| 0 | 17.02 4435277 493 93 | 475 2376885 56818 3788 (2300 0 0 0 1801 3866 385 2482 4 14310 0 10489
045| 0 | 1702 4435770 5103 340 | 48 2433703 33638 2243 (226 0 0 0 1795 3864 387 2451 4 14,228 0 11645
100 1 | 1704 4440874 2313 154 | 493 2467341 66297 4420 (2303 O 0 0 1798 3889 3875 2502 4 14400 0 9826
115 1 | 1705 4443187 7541 503 | 506 2533638 33883 2259 (2298 0 0 0 1794 3846 3852 2461 4 14,255 0 12,499
130 1| 1702 4435846 7191 479 | 513 2567521 72508 483 (2277 O 0 0 1810 3848 3852 2465 4 14256 0 8943
145 1 | 1704 4442837 2931 195 | 527 2640020 27672 1845 (2268 0 000 O 1801 3843 3838 2454 4 14,209 0 12,169
200( 2 | 17.06 4445768 154 10 | 533 2667701 66206 4420 (2303 0 0 0 1803 3887 3859 2516 4 14373 0 9963
215| 2 | 1706 4445614 1818 121 | 546 2733998 33884 2250 (2277 0 0 0 179 3852 3843 245 5 14228 0 12,090
230| 2 | 1705 44379 10540 703 | 553 2767882 -102217 6814 (2268 0 0 0 179 3853 387 2462 5 14221 0 6704
245| 2 | 1700 445433 6252 417 | 573 2870099 35162 234 (2301 0 0 0 1800 3865 3843 2475 5 14,288 0 12,361
300( 3 | 17.06 4448083 758 51 | 580 2905261 29342 1956 (2300 O 0 0 1804 3887 3874 254 5 14454 0 12,548
315| 3 | 1706 4447325 3976 265 | 586 2934603 33639 2243 (227 0 0 00 1806 3843 3850 2474 5 14274 0 11,766
330| 3 | 1708 4451301 1161 77 | 593 2968242 36954 2464 (2288 0 0 0 1800 3842 3841 2467 5 14244 0 11,703
345| 3 | 1708 4452462 15156 1010 | 600 3005197 246 46 (2303 0 0 0 1802 383 3868 250 5 14341 0 15,335
400 | 4 | 1702 4437306 34002 2267 | 600 3005443 O 0 2301 0 0 0 1810 3832 3911 2779 6 14738 0 17,005
415| 4 | 1689 4403304 11821 788 | 600 3005443 O 0 (2300 0 0 0 1795 3903 3883 262 6 14510 0 15,298
430 | 4 | 1685 4391483 3232 215 | 600 3005443 O 0 [229% 0 0 0 1794 3889 3867 2611 6 14,466 0 14251
445| 4 | 1686 4394715 7779 519 | 600 3005443 O 0 2247 0 0 0 178 387 3835 2478 6 14220 0 14739
500| 5 | 1683 4386936 20771 1985 | 600 3005443 O 0 (2303 0 0 0 184 3901 3912 2751 6 1459 0 16,681
515| 5 | 1672 4367164 2005 134 | 600 3005443 O 0 |229% 0 0 0 1802 38% 3869 262 6 14493 0 14359
530| 5 | 1672 4359169 16331 1089 | 600 3005443 O 0 (2302 0 0 0 1803 35% 3895 2689 6 14292 0 15,380
545| 5 | 1666 4342838 3276 218 | 600 3005443 O 0 (2301 0 0 0 1800 2505 3938 2661 6 13211 0 13,429
600| 6 | 1665 4339562 33011 2201 | 600 3005443 O 0 (2301 0 0 0 1799 2503 3945 260 7 13,249 0 15,450
615| 6 | 1652 4306551 13831 922 | 600 3005443 O 0 [229% 0 0 0 17% 2501 3931 2697 7 13,70 0 14092
630 | 6 | 1647 4202720 3274 218 | 600 3005443 26942 796 (2301 0 0 0 179 2504 392 26% 7 13,168 0 11,153
645| 6 | 1648 4295994 5266 351 | 605 3032385 7608 507 (2209 0 0 O 178 2504 3902 25% 7 13,033 0 13,189
700| 7 | 1650 4301260 3350 223 | 604 3024777 30510 2004 (2303 0 0 0 1806 2505 3880 2671 7 13173 0 10916
75| 7 | 1651 4304610 238 6 | 610 3055286 247 46 (2294 0 0 0 1802 2502 3888 2604 7 13,007 0 13,007
730| 7 | 1651 4304372 3479 232 | 610 3055533 29330 1955 (2301 0 0 0 1801 2507 3882 2649 7 13,148 0 1425
745| 7 | 1650 4300893 1199 80 | 616 3084864 20760 1384 (2209 0 0 0 1799 2501 3893 2638 7 13,136 0 11672
800| 8 | 1650 4302091 8190 546 | 620 3105624 659 440 (2302 0 0 0 1800 2504 3867 2643 8 13,144 0 12,159
815| 8 | 1650 4310282 5152 343 | 621 3112220 46915 3128 (2300 0 0 0 1801 2497 3903 2649 8 13,158 0 10373
830 | 8 | 1652 4305130 10291 686 | 631 3159135 46423 3095 (228 0 0 0 179 2494 3885 262 8 13,103 0 9322
845| 8 | 1656 4315422 1253 8 | 640 3205558 -248 47 (2300 0 0 0 1799 2502 3884 2621 4 13111 0 13,178
900| 9 | 1655 4314168 991 66 | 640 3205805 31715 2144 (2276 0 0 0 1795 2493 3898 2660 5 13,126 0 10,946
915| 9 | 1655 4315150 1278 85 | 646 3237520 74887 4992 (222 0 0 0 1812 2498 3880 2634 4 13,120 0 8043
930 | 9 | 1656 4316437 1260 84 | 661 3312407 43422 289 (225 0 0 0 1800 2498 3885 2693 4 13175 0 10,196
945| 9 | 1656 4317697 2600 173 | 670 3365830 25767 718 (2202 0 0 0 1801 249 3884 2749 4 1,544 13,226 0 11681
1000] 10 | 1655 4315097 7120 475 | 675 3381597 538% 3593 (2276 0 0 0 1799 2495 3878 2751 4 13,203 0 913
1015] 10 | 1658 4322216 2751 183 | 686 3435492 20767 1384 (2204 0 0 0 1799 2500 3884 2759 4 13,240 0 11672
1030] 10 | 1659 4324967 6116 408 | 690 3456259 31709 2114 (2292 0 0 0 179 249% 3874 2772 4 13,236 0 11,530
1045) 10 | 1657 4318851 -5973 398 | 696 3487968 62014 4134 (2288 0 0 0 1797 2503 3875 2751 4 13218 0 8686
1100] 11 | 1659 4324824 1890 1% | 709 3549982 4426 2949 (2262 0 0 0 179 2490 3885 2759 4 13,200 0 10,125
11:15] 11 | 1660 4326713 1372 91 | 718 3504218 62404 4160 (2249 0 0 0 179 2507 3870 2753 4 13,180 0 8929
1130| 11 | 1660 4328085 -1463 98 | 730 3656622 31782 2119 (2215 0 0 0 1811 2495 380 2742 4 13,158 0 10,942
1145] 11 | 1661 4329548 7984 53 | 735 3688404 61974 4132 (225 0 0 0 77 2514 394 2822 4 12407 0 7743
1200] 12 | 1664 4337582 4650 310 | 749 3750378 6425 428 (2280 0 0 0 0 24% 3881 2823 4 11484 0 10.745
12:15] 12 | 1666 4342182 40573 2705 | 750 3756803 0 0 (225 0 0 0 0 2491 38% 290 3 11607 0 8902
1230| 12 | 1681 4382755 18369 1225 | 750 3756803 0 0 2272 0 0 0 0 2499 388 284 4 11,548 0 10324
1245) 12 | 1688 4401124 41448 2763 | 750 3756803 0 0 222 0 0 0 0 2504 3889 287 4 11,556 0 8793
1300] 13 | 1704 4442572 42412 2827 | 750 3756803 0 0 (2301 0 0 0 0 250 394 305 3 1744 0 8916
13:15] 13 | 1721 4484984 43956 2930 | 750 3756803 0 0 (220 0 0 0 0 249 3893 3047 4 1725 0 8794
1330| 13 | 1737 4528940 40121 2675 | 750 3756803 0 0 (2269 0 0 0 0 250 3878 300 3 11650 0 8976
1345) 13 | 1753 4569061 33113 2208 | 750 3756803 0 0 2207 0 0 0 0 24% 3897 3040 4 1734 0 952
1400] 14 | 1766 4602174 48001 3200 | 750 3756803 0 0 (2301 0 0 0 0 249 3900 3055 4 11758 0 8558
14:15] 14 | 1784 4650175 22252 1483 | 750 3756803 0 0 2257 0 0 0 0 2495 384 2987 2 11625 0 10,141
1430] 14 | 1793 4672427 42754 2850 | 750 3756803 0 0 (2301 0 0 0 0 2494 3910 304 1 1751 0 8901
1445) 14 | 1809 4715181 31820 2121 | 750 3756803 0 0 229 0 0 0 0 2501 383 303 3 11699 0 9577
15:00] 15 | 1821 4747001 44990 2999 | 750 3756803 0 0 (2303 0 0 0 0 253 3904 2903 4 1817 0 8618
15:15] 15 | 1838 4791991 38419 2561 | 750 3756803 0 0 2302 0 0 0 0 249 3914 294 5 11644 0 9082
15:30| 15 | 1853 4830410 32104 2140 | 750 3756803 0 0 [22% 0 0 0 0 2489 3902 2919 7 1612 0 9472
1545| 15 | 1865 4862514 34566 2304 | 750 3756803 0 0 (2304 0 0 0 0 249 3903 2897 0 11601 0 9207
16:00] 16 | 1879 4897080 24437 1629 | 750 3756803 0 0 (2297 0 0 0 0 253 389 294 0 11603 0 9974
16:15] 16 | 1888 4921517 27153 1810 | 750 3756803 0 0 (2301 0 0 0 0 249 3914 290 0 11634 0 9824
16:30| 16 | 1899 4948670 20794 1386 | 750 3756803 0 0 2302 0 0 0 0 256 3918 2883 0 11,589 0 10,202
16:45) 16 | 1906 4969464 13796 920 | 750 3756803 0 0 235 0 0 0 0 2501 398 2789 0 11,503 0 10,583
17:00] 17 | 1912 4983260 -9528 635 | 750 3756803 0 0 (2300 0 0 0 0 2495 3905 2806 0 11,507 0 10872
17:45] 17 | 1945 4992788 4222 281 | 750 3756803 0 0 (2303 0 0 0 0 249 398 27% 0 11,505 0 11224
1730| 17 | 1947 4997010 10291 686 | 750 3756803 0 0 (2302 0 0 0 0 2495 38% 27% 0 11485 0 10,799
1745) 17 | 1921 5007301 18988 1266 | 750 3756803 0 0 (2302 0 0 0 0 2491 3928 260 0 1341 0 10075
1800| 18 | 1928 5026289 4113 274 | 750 3756803 2400 160 (2299 0 0 0 0 2497 3953 2669 0 1418 0 11,304
18:15] 18 | 1930 5030402 -3729 249 | 750 3754403 41254 2750 (2298 0 0 0 0 249 3938 2582 0 1314 0 13815
1830] 18 | 1931 5034131 2325 S5 | 741 3713149 643 420 (2301 0 0 0 0 2506 3956 269 0 11458 0 1732
18:45) 18 | 1932 5036456 2962 197 | 740 3706713 0 0 (2301 0 0 0 0 2495 3970 272 0 11487 0 11,289
19:00] 19 | 1933 5039417 5501 367 | 740 3706713 2399 160 (226 0 0 0 0 2495 3961 2668 O 11420 0 1213
19:15] 19 | 1935 5044918 4420 295 | 740 3704313 41254 2750 (2300 0 0 0 0 2502 3%49 2651 O 11403 0 13,858
1930| 19 | 1937 5049338 5759 384 | 731 366305 6438 420 (2303 0 0 0 0 250 394 2653 O 11,400 0 12213
1945) 19 | 1935 5043579 1127 42 | 730 365662 0 0 (2302 0 0 0 0 250 3949 2654 0 11,406 0 10,665
2000( 20 | 1939 5054707 3311 221 | 730 365662 0 0 (2297 0 0 0 0 2489 390 2679 0 1425 0 11,204
2015 20 | 1940 5058018 879 586 | 730 3656622 14303 94 (2300 0 0 0 0 24% 3954 2631 0 11,381 0 12,921
2030 20 | 1937 5049224 21913 1461 | 727 3642319 4212 285 (2303 0 0 0 0 2498 3954 2503 0O 11,258 0 9512
2045 20 | 1946 5071137 3309 221 | 728 3646591 16235 1082 (2300 O 0 O 0 2502 3911 24% 0 11,139 0 12,442
2100 21 | 1944 5067828 3812 254 | 725 3630356 17003 1134 (2300 0 0 0 0 2513 3941 255 0 1279 0 12,158
2145 21 | 1946 5071641 1343 0 | 721 3613353 682 455 (2298 0 0 0 0 2492 3903 2438 0 11131 0 1676
2130 21 | 1945 5070298 3203 220 | 720 3606531 19960 1331 (2298 0 0 0 0 250 3913 2414 0 1125 0 9575
2145 21 | 1946 5073591 2109 141 | 724 3626491 15137 1009 (2299 0 0 0 0 2506 3897 2383 0 11,085 0 11,954
2200 22 | 1947 5075700 5117 341 | 721 3611353 482 321 (2301 0 0 0 0 256 3942 2586 0 11,285 0 11,265
2215 22 | 1949 5080817 3364 224 | 720 3606531 0 0 (2301 0 0 0 0 24% 3921 2431 0 11,150 0 1374
2230| 22 | 1948 5077453 12421 828 | 720 3606531 0 0 (2297 0 0 0 0 2485 3916 2414 0O 111 0 10,283
2245 22 | 1953 5080873 7219 485 | 720 3606531 1289 80 (2298 0 0 0 0 2492 3911 2401 0O 11,101 0 1476
2300 23 | 1955 5097153 4970 331 | 747 3593637 36951 2463 (2300 O O 0 0 24% 3979 2565 0O 11,340 0 13472
2315 23 | 1957 5102123 6938 463 | 7.0 3556686 245 % (230 0 0 0 0 2508 3959 2547 0 1314 0 11,793
2330| 23 | 1955 5095185 7059 471 | 7.0 3556440 0 0 (2297 0 0 0 0 249 393 245 0 11,184 0 10713
2345 23 | 1957 5102243 -13635 909 | 70 3556440 0 0 (230 0 0 0 0 256 380 233 0 11,049 0 10,140
000| 0 | 1963 5115878 7,184 479 | 7.10 3556440 0O 0 2300 0 0 0 0 250 390 258 0 11,309 0 10,830,
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81712024,

‘Supply In (gpm)

Reservoir 1 Resenvoir2 Tank Toal | Tol | Total
Supply) ()] Supply)()/ Supply In | Supply Out | Demand
Storage  Storage(-) Storage  Storage(-) (gpm) (gpm) (gpm) (gpm)

Time |Hour |Level (f) (al)  (gal) Flow (gpm)|Level () (gal) (gal) _Flow (gpm)|Well 1 Well3 Well 5 Well7 Well 9 Well 12 Well 14 MWRF_CM2
000| 0 | 1965 5123062 1516 101 | 7.10 3556440 O 0 2297 0 0 0 0 250 3918 240 0 1116 0 1217
015| 0 | 1965 5121545 16073 1072 | 70 3556440 0 0 (230 0 0 0 0 2497 3921 2397 0 1115 0 10,044
030| 0 | 1971 5137618 25992 1733 | 7.0 3556440 O 0 (2303 0 0 0 0 2514 38% 2401 0O 11116 0 9383
045| 0 | 1981 5163610 6780 452 | 710 3556440 0 0 (2303 0 0 0 0 250 3953 258 0 11,264 0 10812
100 1 | 1984 5170390 9927 662 | 710 3556440 0O 0 [22% 0 0 0 0 2488 3906 2381 0 1073 0 10411
115 1 | 1987 5180318 22771 1518 | 740 3556440 0 0 2302 0 0 0 0 2507 3897 2383 0 11,090 0 9572
130 1| 199 5203089 -23861 1577 | 710 3556440 0O 0 (2301 0 0 0 0 2499 3905 234 0 11,090 0 9513
145 1 | 2005 5226750 -18016 1201 | 740 3556440 0O 0 (2301 0 000 0 0 258 3958 2502 0 11270 0 10,069
200| 2 | 2012 5244766 -15979 1065 | 7.10 3556440 O 0 (229 0 0 0 0 2494 3913 2407 0 1114 0 10,048
215| 2 | 2018 5260745 40032 2669 | 740 3556440 0 0 2207 0 0 0 0 2501 38%5 238 0 11,087 0 8419
230| 2 | 2034 5300777 6008 401 | 740 3556440 12885 859 (2209 0 0 0 0 2505 394 2397 0 11,106 0 11,564
245| 2 | 2036 5306785 359 240 | 707 3543555 36959 2464 (2302 0 0 0 0 2498 3962 2587 0 11,350 0 13575
300| 3 | 2037 5310381 5152 343 | 700 350659 13131 875 (2302 0 0 0 0 2504 3946 2495 O 1247 0 "779
315| 3 | 20390 5315533 9955 664 | 697 3493466 39351 2623 (1024 0 0 00 O 2508 3975 2591 O 10,098 0 12,08
330| 3 | 2043 5325488 7525 502 | 690 3454115 61150 4077 | 3 0 0 0 0 250 3973 2584 0 9,060 0 13639
345| 3 | 2040 5317963 11308 754 | 677 3392965 92702 6180 | 7 0 0 0 0 2510 4035 280 0 9392 0 16,326
400| 4 | 2036 5306655 2077 138 | 659 3300263 93016 6201 |10 O 0 0 0 2503 393 2703 0 9209 0 15271
415| 4 | 2037 5308732 8024 535 | 640 3207248 57105 3807 |13 0 0 0 0 250 3971 2631 0 9115 0 13,457
430| 4 | 2034 5300708 20562 1371 | 629 3150143 75240 5016 | 177 0 0 0 0 3876 3917 264 0 10453 0 16,840
445| 4 | 2026 5280146 12449 830 | 614 3074903 5252 3503 |20 0 0 0 0 395 3918 2803 1 10697 0 15,029
500| 5 | 2021 5267697 13855 924 | 603 302232 73435 48% |28 0 0 0 0 39% 3918 2759 1 10638 0 16,457
515| 5 | 2016 5253842 899 600 | 589 204892 49757 3317 |26 0 0 0 0 3947 39N 2735 1 10621 0 14539
530 | 5 | 2012 5244843 10649 710 | 579 2899170 80329 535 |30 0 0 0 0 397 395 2709 2 10,593 0 16,658
545| 5 | 2008 5234195 18847 1256 | 563 2818840 66240 4416 |33 0 0 0 0 3948 398 275 2 10662 0 16,335
600| 6 | 2001 5215347 8659 577 | 550 2752601 54124 3608 | % 0 0 0 0 3947 397 2725 3 10639 0 14824
615| 6 | 1998 5206608 4387 202 | 539 2698477 49760 3317 |40 0 0 0 0 3921 398 277 3 10610 0 14220
630 | 6 | 1995 5202301 14223 948 | 529 2648717 50984 3399 |43 0 0 0 0 3920 3916 2687 4 10579 0 14,926
645| 6 | 1990 5188078 6701 447 | 519 2507733 42859 2857 |46 0 0 0 0 3913 3921 2690 4 10574 0 13878
700| 7 | 1988 5181377 8536 569 | 510 2554874 13123 675 |49 0 0 0 0 3935 39% 2458 5 10374 0 1817
745| 7 | 1985 5172841 9134 609 | 507 2541751 393% 2624 |53 0 0 0 0 3928 3918 1509 5 9413 0 12,646
730| 7 | 1981 5163706 14823 988 | 500 2502397 41494 276 |55 0 0 0 0 3925 394 1430 6 9320 0 13,074
745| 7 | 1975 5148884 22355 1490 | 491 2460903 884 590 |59 0 0 O 0 393 390 147 6 9317 0 11457
800| 8 | 1967 512652 1348 90 | 490 2452058 41246 2750 |6 0 0 0 0 381 3927 14% 6 9352 0 12,192
815| 8 | 1966 5125181 1559 104 | 481 2410813 4115 2744 |66 0 0 0 0 3925 3913 143 7 9343 0 12,190
830| 8 | 1966 5123622 1,196 8 | 473 2369657 15393 1026 |6 0 0 0 0 3912 3919 143% 7 934 0 10,450
845| 8 | 1965 5122426 16309 1093 | 470 2354263 0 0 |7 0 0 0 0 3914 3911 14% 7 9339 0 10432
900| 9 | 1959 5106036 9685 646 | 470 2354263 12919 861 |76 0 0 0 0 3927 391 1433 4 9351 0 10,858
915| 9 | 1955 5096351 12244 816 | 467 2341344 36929 2462 |79 0 0 0 0 39% 3910 1438 3 3278 9,356 0 12634
930| 9 | 1950 5084108 10103 674 | 460 2304415 242 % |82 0 0 0 0 3931 392 142 6 690 9382 0 10072
945| 9 | 1947 5074005 2200 147 | 460 2304173 0 0 |8 0 0 0 0 384 3911 140 3 147 9384 0 9530
1000] 10 | 1946 5071805 10948 730 | 460 2304173 12917 861 |8 0 0 0 0 3938 3913 1803 4 1591 9747 0 11338
1015] 10 | 1942 5060857 12074 805 | 457 22912% 36931 2462 |92 0 0 0 0 23935 3919 20% 3 1,657 9986 0 11643
1030] 10 | 1946 5072931 3465 231 | 450 225434 242 %6 9% 0 0 0 0 347 3910 20% 4 27 9993 0 10241
1045| 10 | 1945 5069466 799 53 | 450 2254082 2405 160 (9 0 0 0 0 3915 3901 2035 3 107 9953 0 10,060
1100] 11 | 1945 5070265 1969 131 | 450 2251677 41257 2750 |02 0 0 0 0 3346 394 207 5 2882 9485 0 12,367
11:15] 11 | 1944 5068296 411 27 | 441 2210420 6420 429 [106 0 0 0 0 2506 398 2365 4 401 8938 0 9339
1130] 11 | 1945 5068706 -3506 24 | 440 2203991 0 0 |19 0 0 0 0 2488 3952 2449 3 24 9001 0 8767
1145] 11 | 1946 5072212 6665 444 | 440 2203991 0 0 |12 0 0 0 0 256 393 257 3 444 9121 0 9,566
1200] 12 | 1943 5065547 228 149 | 440 2203991 0 0 |15 0 0 0 0 2493 3954 2509 4 149 9,096 0 9245
1215] 12 | 1943 5063300 7207 480 | 440 2203991 2936 1958 |19 0 0 0 0 2513 3966 253 4 1477 9135 0 10613
1230| 12 | 1945 5070516 370 2% | 43 2174625 2725 1382 (12 0 0 0 0 240 3946 254 3 1406 9095 0 10,502
1245) 12 | 1945 5070146 2285 -2 | 430 2153901 O 0 |15 0 0 0 0 253 39%6 252 5 152 9,130 0 8978
1300] 13 | 1946 5072431 2039 1% | 430 2153901 9289 619 (12 0 0 0 0 254 395 258 3 483 9,118 0 9,601
13:15] 13 | 1947 5074470 227 15 | 428 2144612 13974 9% (132 0 0 0 0 249 3969 2493 3 %47 9,09 0 10,042
1330| 13 | 1947 5074243 1526 02 | 425 2130638 19988 1333 (135 0 0 0 0 2501 3962 2419 1 1231 9019 0 10,250
13:45| 13 | 1947 5075770 686 46 | 421 2110649 6840 456 (138 0 0 0 0 2494 3988 2412 4 410 9,008 0 9418
1400] 14 | 1948 5076456 -3202 213 | 420 2103810 0 0 |12 0 0 0 0 2487 394 2413 5 213 9001 0 8787
14:15] 14 | 1949 507968 3105 207 | 420 2103810 0O 0 |15 0 0 0 0 253 3957 2410 5 207 9020 0 9227
1430] 14 | 1948 5076553 8495 566 | 420 2103810 0O 0 |18 0 0 0 0 255 395 240 0 566 9038 0 8471
1445) 14 | 1951 5085048 4798 320 | 420 2103810 0O 0 |12 0 0 0 0 286 3953 2408 0 320 9358 0 9038
15:00] 15 | 1953 5089845 3,13 208 | 420 2103810 0 0 |15 0 0 0 0 325 394 238 0 208 9717 0 9509
15:15] 15 | 1954 5002958 5269 351 | 420 2103810 0 0 |18 0 0 0 0 391 384 235 0 351 10,299 0 10,650
15:30| 15 | 1952 5087689 4592 306 | 420 2103810 0O 0 |12 0 0 0 0 3%3 387 237 0 306 10,288 0 9982
15:45| 15 | 1954 5002281 419 28 | 420 2103810 0 0 (165 0 0 0 0 3%9 3897 230 0 28 10374 0 10344
16:00] 16 | 1954 5092700 -3308 221 | 420 2103810 0O 0 |18 0 0 0 0 3933 3908 2409 0 21 10418 0 10,198
16:15] 16 | 1955 5006008 4617 308 | 420 2103810 3281 219 |71 0 0 0 0 3946 3940 2459 O 527 10516 0 999
16:30| 16 | 1957 5100625 13421 895 | 421 2107090 2634 756 (175 0 0 0 0 392 390 2423 0 862 10,449 0 9,567
16:45) 16 | 1952 5087205 24065 1604 | 426 2133434 1331 89 |78 0 0 0 0 346 3913 2417 0 1516 10454 0 11,970
1700 17 | 1942 5063140 33996 2266 | 426 2134765 4265 951 |81 0 0 0 0 254 3974 245 0 1315 9,164 0 10,480
17:45] 17 | 1929 5029144 44101 2040 | 429 2149030 4870 325 (185 0 0 0 0 2504 3954 2438 0 2615 9092 0 11,708
1730 17 | 1912 4985043 33451 2230 | 430 2153901 0O 0 188 0 0 0 0 2503 39% 248 0 2230 9,088 0 1318
17:45) 17 | 1900 495159 36260 2417 | 430 2153901 0 0 |19 0 0 0 0 244 395 2451 0 2417 9001 0 11,509
18:00| 18 | 1886 4915332 41209 2753 | 430 2153901 0 0 |19 0 0 0 0 240 39%0 244 0 2753 9079 0 11832
18:15] 18 | 1870 4874032 40896 2726 | 430 2153901 29350 1957 (198 0 0 0 0 249 3973 2443 0 0 9114 0 9883
1830| 18 | 1854 483313 63807 4254 | 436 2183251 20740 383 (201 0 0 0 0 2495 3984 2477 0 2871 9,157 0 12,028
18:45) 18 | 1830 4769329 66307 4420 | 440 2203991 0 0 |24 0 0 0 0 24% 3982 2483 0 4420 9,176 0 13,507
1900 19 | 1804 4703022 56192 3746 | 440 2203991 0 0 |28 0 0 0 0 2499 396 2484 0 3746 9,157 0 12,903
19:15] 19 | 1783 4646830 54440 3620 | 440 2203991 0 0 |21 0 0 0 0 250 3974 2475 0 3629 9,160 0 12,789
1930| 19 | 1762 4592390 46963 3131 | 440 2203991 0 0 |24 0 0 0 0 24% 3979 2413 0 3131 9,162 0 12,293
1945) 19 | 1744 4545427 80516 5368 | 440 2203991 0 0 |28 0 0 0 0 2507 3973 2497 0 5368 9,195 0 14,563
2000( 20 | 1743 4464911 37529 2502 | 440 2203991 0O 0 |21 0 0 0 0 258 397 2410 0 2502 9174 0 1676
20145 20 | 1699 4427382 43012 2867 | 440 2203991 0 0 |24 0 0 0 0 258 3985 241 0 2,867 9,196 0 12,063
2030| 20 | 1682 4384370 51865 3458 | 440 2203991 0O 0 |27 0 0 0 0 2491 39%2 2441 0 3458 9122 0 12579
2045) 20 | 1662 4332505 58219 3881 | 440 2203991 0 0 |21 0 0 0 0 253 394 2483 0 3881 9201 0 13,082
2100 21 | 1640 4274285 14913 994 | 440 2203991 12891 859 (234 0 0 0 0 389 3938 2435 0 135 10501 0 10636
2145 21 | 1634 4250373 19095 1273 | 443 2216883 36953 2464 237 0 0 0 0 3%6 3928 243 0 4491 10515 0 9325
2130 21 | 1627 4240278 40866 2711 | 450 22538% 246 46 |21 0 0 0 0 3935 3915 2419 0 2695 10,509 0 13,204
2145) 21 | 1611 4199612 25196 1680 | 450 2254082 0 0 |24 0 0 0 0 3%9 3927 2461 0 1,680 10,561 0 12241
2200( 22 | 1601 4174416 23539 1569 | 450 2254082 0O 0 |27 0 0 0 0 387 398 2427 0 1569 10,509 0 12,079
2215 22 | 1592 4150877 17421 1461 | 450 2254082 0O 0 |21 0 0 0 0 32 3918 240 0 1461 10541 0 11,703
2230| 22 | 1586 4133456 38157 2544 | 450 2254082 0 0 |24 0 0 0 0 384 3917 2441 0 254 10,546 0 13,089
2245 22 | 1571 4095298 42191 2813 | 450 2254082 29339 1956 |257 0 0 0 0 3952 3940 24% 0 857 10644 0 11,501
2300 23 | 1555 4053107 23881 1§72 | 456 2283421 20752 1383 (260 0 0 0 0 3%21 3921 249 0 189 10852 0 10,741
2315 23 | 1546 402052 28245 1883 | 460 2304173 0 0 |24 0 0 0 0 3% 3932 24% 0 1883 10553 0 12436
2330| 23 | 1535 4001282 23198 1547 | 460 2304173 0 0 |27 0 0 0 0 381 390 2497 0 1547 10,556 0 12,102
2345 23 | 1526 3978084 20817 1988 | 460 2304173 0 0 |20 0 0 0 0 383 3912 2461 0O 1988 10576 0 12,564
000| 0 | 1515 3948266 185189 12346 | 460 2304173 50091 3339 |24 0 0 0 0 3925 390 2413 0 9,007 10532 0 1525

Houry Multpler

WEDNESDAY 8/7/2024
Hourly
Hour | Hour _|Flow

o [ 000 | 1034 | 089
1] 100 | 989 0585,
2| 200 | 10901 | o084
3| 300 | 13450 | 116
4| a00 | 15149 | 131
5| 500 | 15097 | 138
6 | 600 | 142 | 125
7| 700 | 12200 | 106
8 | 800 | 136 | 088
9 | 900 | 1074 | 08
10 1000 | 10820 | 083
M o100 | 10010 | 086
2 1200 | 983 085,
13 1300 | 9828 0585,
| 1400 | 8881 077,
5| 1500 | 10121 | 087
6| 1600 | 10436 | 090
770 | 128 | 097
18 1800 | 1835 | 102
19 1900 | 13137 | 183
2 | 2000 | 12350 | 1.0
20| 2100 | 11351 | 098
2| 200 | 12008 | 104
2| 2300 | 11961 103

Avg.(gom) 11603 |  1.00

Avg.(mgd) 1671

Max. (gom) 15,997

1
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80812024,

‘Supply In (gpm)

Reservoir 1 Resenvoir2 Tank Toal | Tol | Total
Supply) ()] Supply)()/ Supply In | Supply Out| Demand
Storage  Storage(-) Storage  Storage(-) (gpm) (gpm) (gpm) (gpm)

Time |Hour |Level (f) (al)  (gal) Flow (gpm)|Level () (gal) (gal) _Flow (gpm)|Well 1 Well3 Well 5 Well7 Well 9 Well 12 Well 14 MWRF_CM2
000| 0 | 1586 4133456 38157 2544 | 450 2254082 O 0 |24 0 0 0 0 384 3917 2441 0 254 10,546 0 13,089
015| 0 | 1571 4095208 42191 2813 | 450 2254082 29339 195 (257 0 0 0 0 3952 3940 2494 O 10644 0 11,501
030| 0 | 1555 4053107 23581 1572 | 456 2283421 20752 1383 [260 0 0 0 0 3921 3921 249 0 10852 0 10,741
045| 0 | 1546 4029525 28245 1883 | 460 2304173 0 0 |24 0 0 0 0 3% 3932 24% 0 10,553 0 12436
100 1 | 1535 4001282 23198 1547 | 460 2304173 0 0 |27 0 0 0 0 381 390 2497 0 10,556 0 12,102
115 1 | 1526 3978084 20817 1988 | 460 2304173 0 0 |20 0 0 0 0 383 3912 2461 0 10576 0 12,564
130 1| 1515 3948266 24745 1650 | 460 2304173 0 0 |24 0 0 0 0 385 390 243 0 10532 0 12,182
145 1 | 1505 3923521 3350 224 | 460 2304173 29335 1956 |27 0 000 O 0 3923 3911 242 0 10533 0 8802
200| 2 | 1504 3920163 11288 753 | 466 2333507 2075 1384 (280 0 0 0 0 3901 387 2375 0 10,444 0 9813
215| 2 | 1500 3908875 16228 1082 | 470 2354263 0 0 |23 0 0 0 0 3%9 3937 249 0 10648 0 11,730
230| 2 | 1493 3892647 2207 153 | 470 2354263 O 0 |27 0 0 0 0 3% 392 2416 0 10,562 0 10,409
245| 2 | 1494 3894945 2062 137 | 470 2354263 0 0 |20 0 0 0 0 32 396 2411 0 10530 0 10667
300| 3 | 1493 3892882 17248 1150 | 470 2354263 0O 0 |23 0 0 0 0 3913 3903 2417 0 10527 0 1677
315| 3 | 1487 3875635 12266 818 | 470 2354263 0 0 |27 0 0 00 0 394 395 24% 0 10659 0 1476
330| 3 | 1482 3863368 14521 9B | 470 2354263 0 0 |30 0 0 0 0 3919 3903 234 0 10517 0 11485
345| 3 | 1477 3848848 12283  B19 | 470 2354263 6360 424 (303 0 0 0 0 3898 3800 243 0 10414 0 9171
400| 4 | 1481 3861130 14791 986 | 471 2060624 19832 132 307 0 0 0 0 3907 3875 2368 0 10456 0 10,120
415| 4 | 1476 3846339 7807 520 | 475 238045 7419 4% |310 0 0 0 0 3941 392 2505 0 10698 0 10723
430 | 4 | 1473 383532 26261 1751 | 477 2087875 16479 1099 |33 0 0 0 0 3935 3912 2452 0 10813 0 11,265
445| 4 | 1463 38122711 19185 1279 | 480 2404354 O 0 (36 0 0 0 0 382 392 249 0 10620 0 11899
500| 5 | 1455 3793086 36154 2410 | 480 2404334 O 0 |3 0 0 0 0 3% 3911 245 0 106802 0 13012
515| 5 | 1441 3756932 110967 7398 | 480 2404354 0 0 (3 0 0 0 0 3%0 39%0 2667 0 10,901 0 18,298
530| 5 | 1399 3645965 79159 5277 | 480 2404334 0 0 |3 0 0 0 0 3%9 395 252 0 10732 0 16,009
545| 5 | 1368 3566806 40354 2690 | 480 2404354 0 0 (30 0 0 0 0 3%5 394 250 0 10,719 0 13410
600| 6 | 1353 3526453 88949 5930 | 480 2404354 12674 B8 (33 0 0 0 0 394 394 2505 0 10717 0 15,788
615| 6 | 1319 3437503 86895 5793 | 483 2417228 3698 2465 (3% 0 0 0 0 3970 395 2701 0 10972 0 14301
630| 6 | 1285 3350608 64237 4282 | 490 2454197 248 47 |30 0 0 0 0 396 394 250 0 10,730 0 14,99
645| 6 | 1261 3286371 63761 4251 | 490 2454445 0O 0 |33 0 0 0 0 3% 3916 25% 0 10,741 0 14,992
700| 7 | 1236 3222611 TI20 4751 | 490 2454445 0 0 |36 0 0 0 0 394 392 2997 0 11,206 0 15,957
745| 7 | 1200 3151340 6065 4044 | 490 2454445 O 0 |39 0 0 0 0 3351 395 326 0 11462 0 15,506
730| 7 | 1185 3090684 32762 2185 | 490 2454445 O 0 (3 0 0 0 0 382 395 3166 0 1,346 0 13532
745| 7 | 1173 3057903 49205 3286 | 490 2454445 0 0 (3 0 0 0 0 383 3907 31% 0 11352 0 14639
800| 8 | 1154 3008607 26602 1773 | 490 2454445 0 0 (3 0 0 0 0 380 395 3197 0 1322 0 13,095
815| 8 | 1144 2982005 36183 2412 | 490 2454445 O 0 (33 0 0 0 0 382 3911 3115 0 11321 0 13733
830| 8 | 1130 2045822 23972 1598 | 490 2454445 0O 0 |36 0 0 0 0 3%8 390 308 0 11,288 0 12,886
845| 8 | 1121 2021850 23583 1572 | 490 2454445 0O 0 (3% 0 0 0 0 387 3911 314 0 11330 0 12,903
900| 9 | 1112 2898267 16985 1132 | 490 2454445 12917 861 |32 0 0 0 0 3917 3912 3M0 2 1313 0 11584
915| 9 | 1105 2881282 2307 160 | 493 2467362 36932 2462 (376 0 0 0 0 3913 3906 3062 4 11,260 0 8958
930| 9 | 1104 2878885 1,941 129 | 500 2504293 242 46 (379 0 0 0 0 3915 3909 3067 6 1276 0 11,390
945| 9 | 1104 2876945 3157 210 | 500 25045%5 0 0 (3 0 0 0 0 3%9 382 302 5 11,240 0 11451
1000 10 | 1103 2873787  -863 58 | 500 25M5% 0 0 |3 0 0 0 0 3%06 3892 3005 4 11,193 0 11,135
1015] 10 | 1103 2874651 2878 192 | 500 250455 0 0 (3 0 0 0 0 3833 385 302 4 11.282 0 11,090
1030 10 | 1104 2877529 2334 A5 | 500 2504535 12913 861 (382 0 0 0 0 3907 387 3030 4 11,220 0 10,204
1045) 10 | 1105 2879862 -1672 111 | 503 2517449 369% 2462 (396 0 0 0 0 3906 3872 310 4 11,288 0 8714
1100] 11 | 1105 2881534 3866 258 | 510 2554383 243 46 |39 0 0 0 0 3%0 3871 3101 4 1275 0 11516
1115] 11 | 1104 2877668 2377 58 | 510 2554626 0 0 |42 0 0 0 0 388 3875 30%6 4 11,245 0 11,087
1130] 11 | 1105 2880045 2446 163 | 510 2554626 0 0 |45 0 0 0 0 387 380 3057 4 1223 0 11,060
1145] 11 | 1106 2882491 -3854 257 | 510 2554626 0 0 |49 0 0 0 0 3904 386 3089 4 1272 0 11015
1200] 12 | 1107 2886345 7272 485 | 510 2554626 0 0 |42 0 0 0 0 3%7 380 3157 4 11401 0 11,885
1215 12 | 1105 2879072 0 510 2554626 29363 1958 415 0 0 0 0 381 384 3034 4 11,188 0 9230
1230 12 | 1105 2879074 1412 94 | 516 2583989 20728 1382 (419 0 0 0 0 38% 3874 3083 4 1276 0 9,800
1245) 12 | 1105 2880486 11004 734 | 520 2604717 2720 81 (42 0 0 0 0 3902 3875 3074 4 121 0 10,362
1300] 13 | 1109 2891490 554 368 | 521 2607437 24466 1631 (425 0 0 0 0 388 3885 3092 4 11292 0 10029
1315 13 | 1107 2885966 6778 45 | 525 2631902 5952 397 (428 0 0 0 0 3910 380 3125 4 1,47 0 10499
1330] 13 | 1110 2892744 7249 483 | 527 2697854 16954 130 (432 0 0 0 0 3903 3874 3095 4 11,308 0 10661
1345) 13 | 1107 28854% 2831 189 | 530 2654808 0 0 |45 0 0 0 0 38 388 302 3 11,240 0 11,051
1400] 14 | 1108 2888327 7376 4% | 530 2654808 0 0 |48 0 0 0 0 3§ 3869 308 4 11,257 0 10,765
14:15] 14 | 1111 2895703 5450 364 | 530 2654808 2400 160 |42 0 0 0 0 3891 3865 3053 4 11,254 0 10,730
1430] 14 | 1113 2901162 6611 441 | 530 2657208 4124 2750 (445 0 0 0 0 388 3878 3046 4 11,261 0 8070
1445] 14 | 1116 2907773 16880 1125 | 539 2698462 8836 589 (448 0 0 0 0 3886 3878 3070 4 11,286 0 11823
15:00] 15 | 1109 2890893 25176 1678 | 540 270728 4124 2750 (452 0 0 0 0 388 3881 3051 4 1276 0 6847
15:15] 15 | 1119 2916069 21496 1433 | 549 274852 6437 429 |45 0 0 0 0 3880 3878 3039 4 11,256 0 12,260
1530 15 | 1110 284573 -9429 629 | 550 2754989 12902 860 (458 0 0 0 0 3884 387 3054 4 "2 0 9788
1545) 15 | 1114 2904002 7949 530 | 553 2767891 36945 2463 (461 0 0 0 0 3906 3868 3M3 3 11.281 0 8288
16:00] 16 | 1117 2911952 8288 553 | 560 2804835 244 46 (465 0 0 0 0 3893 3882 3000 2 1313 0 11849
16:15] 16 | 1114 2903663 13707 914 | 560 2805080 29352 1957 (468 0 0 0 0 3872 3878 3M3 3 11,264 0 8393
16:30| 16 | 1119 2917370 10423 695 | 566 2834432 35470 2365 (471 0 0 0 0 3892 3876 3053 5 11,298 0 9628
16:45) 16 | 1115 2906947 7283 48 | 573 2869903 28425 1895 (475 0 0 0 0 3859 3876 3044 5 11,258 0 9848
1700 17 | 1112 2899664 15347 1023 | 579 28983277 6934 462 (478 0 0 0 0 3893 3865 3050 O 11,286 0 9,800
17:45] 17 | 1118 2915010 39292 2619 | 580 2905261 0 0 |41 0 0 0 0 383 387 304 0 11,293 0 13,913
1730 17 | 1103 2875718 22389 1493 | 580 2905261 0 0 |45 0 0 0 0 383 392 2401 0 10,741 0 9248
1745) 17 | 1112 2898107 16368 1091 | 580 2905261 O 0 |48 0 0 0 0 35 3917 237 0 10717 0 11,808
1800] 18 | 1106 2881739 2882 192 | 580 2905261 0 0 |41 0 0 0 0 382 3903 231 0 10717 0 10,909
18:15] 18 | 1104 2878857 17891 1193 | 580 2905261 0 0 |44 0 0 0 0 333 3906 238 0 10,731 0 11,924
1830| 18 | 1098 2860966 3317 221 | 580 2905261 0 0 |48 0 0 0 0 383 3909 2483 0 10733 0 10,954
18:45) 18 | 1096 2857649 11964 798 | 580 2905261 O 0 (135 0 0 0 0 389 383 230 0 11,387 0 10,589
19:00] 19 | 1101 2869612 -9064 604 | 580 2905261 O 0 (2288 0 0 0 0 380 381 2242 0 12,246 0 11641
19:15] 19 | 1104 2878677 165 41| 580 2905261 -2395 160 (2207 0 0 0 0 3302 384 238 0 12431 0 12,260
1930 19 | 1104 2878842 4387 292 | 580 290765 41251 2750 (2283 0 0 0 0 3869 384 224 0 12219 0 9761
1945) 19 | 1103 2874455 -5835 389 | 589 2048907 6445 430 (2296 0 0 0 0 3902 3871 234 0 12374 0 11555
2000 20 | 1105 2880291 19533 1302 | 590 2955352 12891 859 (2299 0 0 0 0 3885 3885 235 0 12,404 0 11,961
20145 20 | 1112 2899824 994 663 | 587 2942461 36954 2464 (2299 0 0 0 0 393 3899 2414 0 1801 12,543 0 14344
2030 20 | 1116 2909769 9972 665 | 580 2905507 12644 843 (2297 0 0 0 0 3306 3905 2389 0 78 12,467 0 12,289
2045 20 | 1112 289979 -13091 873 | 583 2918151 3695 2464 (2301 0 0 0 0 3915 3883 2383 0 -33% 12,462 0 9125
2100 21 | 1118 2912888 11152 743 | 590 2955106 12643 843 (2301 0 0 0 0 38% 3865 230 0 9 12,393 0 12492
2145 21 | 1122 2924039 4311 87 | 587 2942463 36956 2464 (2301 O 0 0 0 3913 3904 2430 0 2376 12,548 0 14,924
2130 21 | 1122 2925350 5578 972 | 580 2905507 246 % (227 0 0 0 0 38 389 234 0 35 12,498 0 12,142
2145) 21 | 1124 2930928 1409 94 | 580 2905261 0 0 [22% 0 0 0 0 381 383 230 0 e 12,450 0 12,356
2200 22 | 1125 2932337 1504 100 | 580 2905261 0 0 (2301 0 0 0 0 3913 381 238 0 100 12,443 0 12544
2215 22 | 1124 2930833 523 3% | 580 2905261 0 0 [22% 0 0 0 0 382 3907 2415 0 3 12,550 0 12,585
2230( 22 | 1124 2930310 2826 188 | 580 2905261 0 0 (230 0 0 0 0 3%05 38% 230 0 188 12,481 0 12,293
2245 22 | 1125 29331% 1371 91 | 580 2905261 0 0 [22% 0 0 0 0 391 3879 2341 0 91 12421 0 12518
2300( 23 | 1125 2931765 1118 75 | 580 2905261 0 0 (230 0 0 0 0 385 3859 225 0 5 12,350 0 12275
2315 23 | 1125 2932882 564 38 | 580 2905261 0 0 (230 0 0 0 0 3835 3910 244 0 3 12,568 0 12,606
2330( 23 | 1125 2932319 14146 943 | 580 2905261 0 0 230 0 0 0 0 3918 38% 230 0 -3 12,494 0 11,5851
2345) 23 | 1130 2046465 10255 684 | 580 2905261 0 0 2207 0 0 0 0 3895 387 238 0 684 12,387 0 13,074
000| 0 | 1126 2936210 2936210 195747 | 580 2905261 2905261 193684 (2204 O 0 0 0 389 3858 2304 0 | 389431 | 12354 0 | a07ss

Hourly Mutipier

THURSDAY 8/8/2024
Hourly
Hour | _Hour _|Flow
o[ 000 |t [ 12
1] 100 | 11412 | 098
2| 200 | 10655 | 091
3| 300 | 10952 | 0%
4| 400 | 11002 | o0%4
5| 50 | 15182 | 130
6 | 600 | 15019 | 129
7] 700 | 14908 | 128
8 | 800 | 1315 | 113
9| 900 | 1086 | 08
10 | 1000 | 10286 | 088
1| 100 | 11169 | 096
12| 1200 | 10319 | 088
13| 1300 | 10560 | 090
14| 1400 | 10347 | 089
15 | 1500 | 929 080,
16 | 1600 | 9930 085
17| 1700 | 11192 | 096
18| 1800 | 11004 | 095
19 | 1900 | 11305 | 097
20| 2000 | 1190 | 102
21| 2100 | 12079 | 141
2| 200 | 12485 | 107
23 | 2300 | 12376 | 108

1

Avg.(gpm) 11,681 100

Max. (gom) 15,182

Avg.(mgd) 1682

6 7 8 9

2 3 4 s 10

M2 13 14 15 16 17 18 19 20 21 2 23 2
Hour
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List of Modeling Terms

Term

Billing Class

Working Definition

Group of customers defined in rate schedule for revenue
collection

Billing Accounts

Group of accounts defined in rate schedule for revenue
collection

Sector

One or more billing classes combined for modeling

Driver Unit (Driver)

Indicator of scale or growth for a given sector (counts)

Rate of Use

Measure of water use per driver unit

Econometric Model

Multiple regression model specifying economic variables

Explanatory Variable (i.e. water price and maximum
monthly temperature)

A variable specified in a regression model to explain
variability in water use

Elasticity (multiplier) that measures the response of water

Coefficient . .
use to changes in explanatory variables
Process of estimating parameters that measure the
Model Fitting response of water use to changes in explanatory

variables

Model Prediction

Calculation of water use for assumed values of
explanatory variables

Nominal Income

The amount of money a person or an entity earns,
without accounting for inflation or changes in purchasing
power

Nominal Price

The stated price of an item without any adjustments for
inflation representing its value in currency at the time of a
transaction

Relative Sectoral Employment

Employment in each Commercial, Industrial, or
Institutional sector
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List of Acronyms

Term Working Definition
CalAdapt California Climate Adaptation Platform
CCF Hundred Cubic Feet
Cll Commercial, Industrial & Institutional
CMIP6 Coupled Model Intercomparison Project (Phase 6)
DOF California Department of Finance
GDP Gross Domestic Product
GIS Geographic Information System
o o "
MF Multifamily (Residential)
MGD / MG / AEY Million Gallons per Day / Million Gallons / Acre Feet per
Year
NRW Non-Revenue Water
PPH Persons per Household
SF Single-family (Residential)
UWMP Urban Water Management Plan
Uuwuo Urban Water Use Objective
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Executive Summary

The Municipal Water District of Orange County (MWDOC) supplies water to 26 retail agencies, and the
Orange County Water District (OCWD). The Orange County demand forecasts include the MWDOC
service area as well as 3 cities who are direct customers of the Metropolitan Water District of Southern
California (MWD): Anaheim, Fullerton, and Santa Ana. Water demand forecasts are a foundational
element of water supply and infrastructure planning, and MWDOC and OCWD selected Hazen and
Sawyer (Hazen) to update the demand forecasts for Orange County's retail agencies for the 2025 Urban
Water Management Plan. The update is necessary both because current demands are lower than
previously projected, and new demographic and climate projections were made available in 2025.

Hazen created four demand models for each Orange County retail agency. The four models represent
demand sectors in which agency billing sector uses are similar in magnitude, and in which changes in
billing sector water use can be attributed to the same variables. The four sectors are:

1) Single-family Residential

2) Multifamily Residential

3) Commercial, Industrial, and Institutional (CII)

4) Dedicated Irrigation (potable, recycled & raw water)

The demand across all four models, plus other uses for each agency, is summed to a total forecast for each
agency, the MWDOC service area, the OCWD service area, and total Orange County.

Econometric Approach and Data Acquisition

A regression, or econometric, approach to demand forecasting statistically links retail level water use to
weather, economic, and socioeconomic factors (explanatory variables). Orange County agencies provided
comprehensive datasets of historical water use, and Hazen worked with MWDOC to obtain explanatory
variables from reputable sources, including weather databases and Census-based reports. The explanatory
variables used in the regression are based on Hazen’s experience regarding what factors affect water use
nationwide and in Southern California.

By statistically linking water use to explanatory variables, econometric models provide a robust
foundation for understanding variability and projecting future consumption patterns. Modeled water use is
the product of the driver count, and the rate of water use per driver (Equation ES-1).

Water use = Driver Count * Rate of Use per Driver Equation ES-1

Driver units change into the future based on housing, employment, and population projections. The rate of
water use per driver is based on the historical response of the use rate to explanatory variables (measured
by coefficients) and the future values of those same explanatory variables. Equation ES-2 shows an
example use per account, where water price and temperature are examples of explanatory variables, and
Ciutercepts Cr, and Cr are example coefficients.
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Historical Use per Account = Ciptercept + Cr X Historical Water Price + Cr X
Historical Temperatures + -+ Equation ES-2

The coefficients explain how (both in terms of magnitude and sign) water use responds to changes to
explanatory variables.

Hazen identified driver units based on data provided by agencies and the Center for Demographic
Research at Cal State Fullerton (CDR) that can be easily projected into the future. The rate of water use
per driver is based on agency provided billing sector uses from 2010 through 2024. Table ES-1 shows the
driver units and rate of use for each of the four models.

Table ES-1: Summary of Demand Sectors

Sector Driver Units Rate of Use Definition

Single-family Residential Gallons / account / day
Accounts

Multifamily Residential Gallons / account / day

Commercial, Institutional,

Industrial (CIl) Jobs Gallons / job / day

Dedicated Irrigation (potable,

recycled & raw water) Accounts Gallons / account / day

The rates of water use for each sector model are based on the historical responses to explanatory
variables, and the future values of those explanatory variables. Addressing multiple influences on demand
improves the accuracy and precision of all estimated parameters, and the Hazen team identified a large
range of explanatory variables based on our experience with demand modeling and available data. Table
ES-2 displays the explanatory variables.
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Table ES-2: Summary of Historical Data Collected for Model Development

Dataset

Data Source(s)

Observed weather (monthly precipitation, monthly
maximum temperature)

Parameter-elevation Regressions on Independent
Slopes Model (PRISM)

Water Price

Retail agency provided (2010 — 2024)

Drought Restrictions

State Water Resources Control Board

Gross Domestic Product (GDP)

Federal Reserve Bank of St. Louis Real Gross
Domestic Product: All Industries in Orange County, CA

Median income

US Census American Community Survey (ACS)

Housing density

Persons Per Household

US Census American Community Survey (ACS),
California State University Fullerton Center for
Demographics Research (CDR), Southern California
Association of Governments (SCAG) land use data

Relative sectoral economic activity

US Census LODES, CDR

Passive Efficiency Estimates

Analysis of trend indicators and MWDOC/FLUME
insight

COVID Binary Indicator

Assumed active from March 2020 — May 2023

The MWDOC Water Use Efficiency Group provided annual savings achieved by various active
conservation measures. To avoid additional calculations and potential errors in the classification of

historical conservation data, total historical conservation was captured in each sectoral model using a
linear trend term. While historical conservation is captured in a linear trend, projected passive
conservation is based on the 2021 Orange County Residential Water Efficiency Potential and
Opportunities Study (2021 Study) and assumes a 1.9% decrease in annual residential demand from 2025
to 2030, at which point passive conservation will remain constant going forward. Active conservation is

not accounted for in the models.

The process of identifying the explanatory variables to include in the regression equation and developing

coefficients that accurately measure the response of water use to changes in these variables is the most

time-intensive part of the demand forecasting process.

Econometric Model Development

Orange County water use varies by time with changes to the price of water, drought restrictions, and
weather, as well as by geography. For example, different agency income levels and household densities

result in different water use rates. Hazen fit the four sectoral econometric models using a panel regression
approach to account for explanatory variables that vary primarily over geography as well as those that




2025 Orange County Water Demand Projection Model

vary over time. The panel approach fits consumption data from all retail agencies simultaneously,
improving model accuracy with a larger sample size.

Hazen evaluated model fits using R? values as well as visual confirmation that the modeled historical
water use captured long-term trends, drought restrictions, and COVID pandemic work from home orders.
The models demonstrated strong performance in replicating historical consumption patterns over the past
decade. Most regressions achieved R? values of 0.80 or higher, indicating a high degree of explanatory
power. Model results show:

e Single-family consumption is highly seasonal, and the econometric model correlates well to
seasonality and temperature.

e Multifamily use is generally less responsive to weather than single-family demands as some
outdoor use has been shifted into the irrigation sector. Seasonal price elasticity varies the least
between months for the multifamily sector.

e ClI use per job is positively correlated to each job proportion as well as gross domestic product
throughout Orange County.

e Irrigation is much more responsive to temperature and precipitation than the other sectors.
Seasonal price elasticity varies the most between months for the irrigation sector.

The Hazen team worked with each retail agency to calibrate sectoral model equations and quantify other

uses (those not included in the single-family, multifamily, irrigation, or CII demand sectors).

Baseline Forecast

Forecasted demand is a function of both the change in driver units into the future as well as the change in
explanatory variables. Table ES-3 summarizes the future drivers and variables.

Table ES-3: Future Model Parameters

Data Category Variable Source Assumptions

Single-family and Historical households per account; averages

multifamily accounts CDR are multiplied by households projected by
CDR
Driver Units L Agency Billing Accounts are assumed to be constant into
Irrigation accounts
Data the future

Proportion of jobs within Cll sectors

Sectoral employment CDR projected by CDR

Monthly Maximum
Temperature and Total PRISM 30-year historical normal weather
Precipitation

Explanatory

1 i 0,
Variables Prices increase by 3% per year above

inflation for 2025-2030 and keeps pace with
inflation thereafter (zero difference from
inflation trend)

Water Price Retail Agencies
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Data Category

Variable

Source

Assumptions

Water Use Restrictions

State & Local

Employment

Restrictions None
. Sine/cosine functions to capture monthly
Seasonality
pattern
Median income US Census Constant income at 2022 value (real dollars)
Derived from CDR housing unit projections,
Housing density CDR assuming residential area remains at 2024
levels
Persons Per Household CDR CDR projected demographics
Gross Domestic Product Federal Long-term GDP trend
Reserve
Relative Sectoral CDR

Calculated based on CDR projections

Passive Efficiency
Estimates

Flume Insight

Assumes a 2% decrease in residential
demand due to conservation by 2030
(linearly extrapolated), then no change

COVID Binary Indicator

None (occurred between March 2020 and
May 2023)

The baseline scenario assumes no active conservation measures.

Residential use (single-family and multifamily) accounts for approximately 60% of total Orange County
demand and is expected to drive changes to the total demand forecast, despite CII use increasing as jobs
increase. Figure ES-1 indicates that multifamily growth is expected to outpace single-family growth out

to 2050.
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Figure ES-1: Single-family and Multifamily Growth
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Additionally, Figure ES-2 shows that average persons per household is expected to decrease for both
residential sectors while household density increases.
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Figure ES-2: Demographic Parameters

While increasing density, decreasing persons per household, and increasing prices are expected to
moderate demand, they do not fully offset growth in multifamily driver units. Table ES-4 shows the slow
growth trend out to 2050 for all of Orange County.

Table ES-4: Orange County Forecast

Forecast Year 2025 2030 2035 2040 2045 2050
Single-family Demand
(AFY) 196,682 189,600 189,594 190,010 189,146 188,368
Multifamily Demand
(AFY) 91,462 93,631 95,823 97,339 97,976 98,583
Irrigation Demand (AFY) 88,837 86,849 86,849 86,966 86,849 86,849
Cll Demand (AFY) 82,873 87,224 89,565 91,928 93,866 95,492
Other Demands (AFY) 28,194 28,007 28,314 28,613 28,735 28,831
Total Demand (AFY) 488,049 485,312 490,145 494,856 496,572 498,124

Single-family demand remains relatively flat due to limited growth in single-family housing units, and
multifamily demands are forecasted to increase steadily, driven by rising multifamily housing
development. Irrigation demand is expected to remain flat, and other uses (e.g., fire flows, construction)
are projected as a fixed percentage of total use. Under expected future conditions, total Orange County
demand is projected to remain relatively stable through 2050.

Alternative Forecasts and UWMP Scenarios

As part of this model, alternative demand forecasts were developed to evaluate the impacts of climate
change and long-term water rate increases on future water use in Orange County. Using CMIP6 climate
models and downscaled LOCA2 data from CalAdapt, the model applied temperature and precipitation
deltas to historical weather patterns across four Flume-defined microclimate quadrants. These projections

10



2025 Orange County Water Demand Projection Model

were used to simulate two climate scenarios, dry/warm and wet/cool. The dry/warm scenario showed
increased water demand due to higher temperatures, while the wet/cool scenario, when paired with a 3%
annual price increase above inflation, demonstrated demand suppression.

The 2025 Urban Water Management Plan (UWMP) requires agencies to project long-term water demand
under three hydrologic conditions, normal year, single dry year, and five consecutive dry years, over a 20-
year horizon in 5-year increments. In this model, the single dry year scenario used a hot-dry index (HDI)
to identify the year with the most weather-sensitive demand, with 2014 selected for most agencies. The
multiple dry year was developed to describe the potential impact of consecutive dry years. Figure ES-3
summarizes all forecasts.
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Figure ES-3: Baseline, Alternative, and UWMP Forecasts

Although Orange County demands are forecast to be relatively flat into the future, Figure ES-3 shows that
annual variations in weather could cause high fluctuations.
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1. Introduction

The Municipal Water District of Orange County (MWDOC) supplies water to 26 retail agencies and the
Orange County Water District (OCWD). The 3 cities: Anaheim, Fullerton, and Santa Ana, who are direct
customers of the Metropolitan Water District of Southern California (MWD) are also analyzed to provide
a complete picture of the county. Water demand forecasts are a foundational element of water supply and
infrastructure planning. MWDOC, OCWD, and representatives of the retail agencies selected an
econometric model approach for the update. Hazen and Sawyer (Hazen) developed the demand model
was developed by regressing historical water consumption against several explanatory variables known to
influence water demand (including weather, water price, regional economic conditions, and housing
density).

This technical memorandum (TM) describes the econometric demand model developed to produce
regionally consistent forecasts across all Orange County agencies. Model development was funded by
both MWDOC as the imported water wholesale provider and OCWD the OC Groundwater Basin
manager.

Table 1-1 highlights a range of available approaches to long-term demand forecasting. Among these, an
econometric approach incorporates high-resolution data at the agency scale and integrates many
explanatory variables to properly identify the individual influence of each variable on historical and future

demand.
Table 1-1: Pros and Cons of Several Demand Models
Model Pro’s Con’s
e Trends are simply extended into the
Time Series e Simple and easily estimated in a future
Spreadsheet e Model provides no indication of what

causes trends in water use

e GPCD is often held constant at the

Gross per Capita o Ability to decouple the rate of water use historical rate
P P from growth ¢ No indication of what causes trends in
GPCD

e Consists of many assumptions for
each time period

o Difficult to explain observed variability
in water use due to weather, price, or
demographic influences

o Estimates the amount of use associated
with individual purposes

o Addresses technological change and
water use efficiency

End Use Accounting

o Links water use statistically to « Difficult to address the historical
Regression expla.matory Yariables S impgct.s of technology .
(Econometric) * Provides estimates of how variability in o Statistical parameters contain a
explanatory factors affect water use degree of potential error
» Allows for scenario design around inputs e Uncertainty in future values of inputs
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MWDOC, OCWD, and Hazen chose the econometric approach as it provides estimates of how variability
in explanatory variables affect water use. An econometric model also facilitates future scenario planning
because the future values of explanatory variables are easy to change to present different scenarios.

The model relies on a comprehensive dataset of historical water-use data collected from Orange County
retail agencies. Water use is provided from 2010 to 2025 (where available) for almost 40 different billing
sectors; the 15-year history enables Hazen to fit the models to a range of historical droughts, price
variations, and socioeconomic patterns. Hazen fit the approximately 40 different billing sectors into 4
demand sectors to limit the total project effort while providing a reliable forecast.

Prior to developing the forecasts, model calibration and fine tuning for each of the four demand sectors
occurred at the individual retail agency level. The forecasts for individual agencies were then summed to
the regional level.

This TM first discusses data collection and the model fitting process and ends with the demand forecasts
as presented in Figure 1-1.

Collect and process
historical data

\ 2

Develop econometric

models The type and number
‘ of variables used is
iteratively determined

Model Fitting Process

Equations explaining
historical water use

\ 4

Collect and process
projected data

\ 4

Develop Demand
Projections

Forecasting Process

Figure 1-1: Econometric Demand Forecast Development Process
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The process of identifying the explanatory variables to include in the regression equation and developing
coefficients that accurately measure the response of water use to changes in these variables is called
model fitting. Fitting the model is the most time-intensive part of the demand forecasting process, because
a model must be fitted for each demand sector, and the type and number of variables used are iteratively
determined. Once the model is fitted, the coefficients derived for historical water use are applied to the
assumed future values of the associated explanatory variables to generate a forecast.
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2. Historical Data Collection and Review

Demand model development requires a robust historical data set comprised of water consumption, driver
units (billing accounts), and explanatory variables to explain historical changes in water use. The
explanatory variables used in the models reflect both data availability and Hazen’s nationwide demand
modeling experience, which has focused heavily on variables that affect long term demand in California.
Table 2-1 provides a summary of the data used to develop the econometric models.

Table 2-1: Summary of Historical Data Collected for Model Development

Data Category Dataset Data Source(s)
Water Use Historical billed consumption and Retailer billing records (2010 —
accounts 2024)
For SF, MF, and Irr uses: Single-
family, and multifamily, commercial, | oo e piling records (2010 —
and irrigation accounts, Dedicated 2024)
Driver Units Irrigation (potable, recycled & raw
water)
For Cll uses: Cll Sectoral US Census
employment

Explanatory Variables

Observed weather (monthly
precipitation, monthly maximum

Parameter-elevation Regressions
on Independent Slopes Model

temperature) (PRISM)
. Retail agency provided (2010 —
Water Price 2024)
Drought Restrictions State Water Resources Control
Board

Gross Domestic Product (GDP)

Federal Reserve Bank of St. Louis
Real Gross Domestic Product: All
Industries in Orange County, CA

Median income

US Census American Community
Survey (ACS)

Housing density

Persons Per Household

US Census American Community
Survey (ACS), California State
University Fullerton Center for

Demographics Research (CDR),

Southern California Association of

Governments (SCAG) land use data

Relative sectoral economic activity

US Census LODES, Center for
Demographics Research (CDR)

Passive Efficiency Estimates

Analysis of trend indicators and
MWDOC/FLUME insight

COVID Binary Indicator

Assumed active from March 2020 —
May 2023

The following sections provide a detailed description of each dataset summarized in Table 2-1. Data
sources documented in this section are limited to historical datasets; a review of datasets describing
projected future conditions and assumptions are documented in Section 4.
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2.1 Data Collected from Retail Agencies

Orange County retail agencies responded to a questionnaire spreadsheet that asked for their historical
billed water consumption volumes and account data by customer class for the 2010 to 2024 period, as
well as water rate schedules covering the same period, and, where possible, a summary of water shortage
management activities implemented over the last decade. Figure 2-1 summarizes the historical duration
of data provided by each agency as well as an identification of the billing cycle (monthly or bimonthly)
that defines the general frequency of water bills.

Yorba Linda l |
Westminster
Tustin
. __________________________________________|

Trabuco Canyon
South Coast |
Seal Beach |

Santa Margarita i |
SantaAna |

San Juan Capistrano i |
San Clemente |

Orange City

Newport Beach
Moulton Nigu el |

Mesa Water

Laguna Beach

La Palma

La Habra

IRWD

Huntington Beach
GSWC West Orange [

GSWC Placentia [
G SW C COWaN [ ]
Garden Grove

Fullerton
Fountain Valley
ElToro

East Orange
Buena Park
Brea 1

Anaheim

Jan-10 Jan-11 Jan-12 Dec-12 Jan-14 Jan-15 Jan-16 Dec-16 Jan-18 Jan-19 Jan-20 Dec-20 Jan-22 Jan-23 Jan-24

. Monthly Bimonthly.Bimonthly and Monthly Bimonthly/MonthlyTransition during period of record

Figure 2-1: Summary of Time Range of Available Billing Data Provided by Retail Agencies

The water use and account data provided by the agencies varied. Billing sectors and their definitions can
be agency-specific (almost 40 billing classifications were collected from 29 retail agencies), and water
use data was not always consistently available back to 2010 for all retailers. Billing cycles differ between
agencies: monthly, bimonthly, or a combination of the two.

After the water use and account data were obtained, the data needed to be standardized into consistently
defined demand sectors and to a monthly basis. The following sections discuss how billing-sector data
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were standardized into four demand sectors, and how water use per account was standardized to yield
monthly use per account accounting for differences in billing cycles.

211 Standardized Agency Billing Sectors

Retail agencies provided billing and account data organized by each agency’s own internal billing
classifications. Billing classifications were relatively consistent across retail agencies for defining
residential water use, as most retail agencies characterized separate classifications for single-family and
multifamily sectors. Water use of mobile home and other housing customer classes not associated with
single-family detached structures was generally found to be similar to water use rates within the
multifamily sector.

Billing classifications were less consistent in describing non-residential uses. Most agencies defined a
commercial billing classification; however, the distinction and definition of industrial, institutional, and
irrigation classes were inconsistent across retail agencies. For example, certain retail agencies include
industrial or institutional uses within their commercial billing classification. Similarly, landscape use is
not necessarily limited to a single end use, and not all retailers reported irrigation use as a class. Water
billed within a landscape or irrigation category could represent use at commercial, industrial, institutional,
and residential properties. Uncertainty and inconsistency in retail agency definitions of commercial,
industrial, and institutional water use can affect the accuracy and performance of statistical demand
models. To address this, the commercial, industrial, and institutional sectors were combined into an
aggregate Commercial, Industrial, Institutional (CII) sector for modeling.

Table 2-2 provides the general breakdown of sector classifications across MWDOC agencies.

Table 2-2: Summary of Standardized Water Use Sectors

Standardized Water Use Sector Description
(Modeled Sector)

Single-family Water use associated with single-family residential homes.

Water use associated with multifamily residential properties. Multifamily

use shows less seasonal variation than single-family use due to shared

Multifamily irrigable area per dwelling unit and some multifamily irrigation is likely

to be attributed to the irrigation class. Multifamily use generally includes
all residential accounts not defined as single-family

Water use associated with commercial developments, industrial
applications, and institutional activity. Cll use includes non-irrigation
recycled uses.

Cll (Commercial, Industrial,
Institutional)

Water use associated with outdoor (typically non-residential) and
Irrigation agricultural irrigation. This irrigation use includes recycled water for
irrigation.

Other water use includes classifications not well represented by the
water use sectors above (including fire flows, temporary meters,
construction, power uses, water loss, and other small miscellaneous
uses).

Other
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Agency staff provided additional information (via email and phone conversations) to support parsing
landscape and recycled water use into modeled sectors. Figure 2-2 shows the agency billing classes
separated into the four modeled sectors and the Other category.
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Figure 2-2: Billing Sectors by standardized demand sector

Figure 2-2 indicates that across all agencies, single-family and multifamily use were the most consistently
classified.

2.1.2 Standardized Agency Rate of Use

Retail agencies have different billing and meter reading frequencies. Additionally, within each agency,
meter reading cycles can vary by customer. Many agencies universally adopt either monthly or bimonthly
billing; however, some utilize a combination of the two billing cycles depending on customer class and
date. Water use rates for the different agency billing cycles were standardized to a calendar-month to
better reflect the actual seasonal timing of water use for each of the four modeled sectors (other uses are
applied as a percentage of total use across the single-family, multifamily, CII, and irrigation sectors).

Water use billed at monthly intervals can generally overlap with two consecutive calendar months. A
smoothing equation extracts a single calendar-month use from the two monthly billing periods. For
example, April water use is equal to the fraction of the April consumption billed in April plus the fraction
of the April consumption billed in May (Equation 2-1).

. . , . April Accounts
April Use = (Bllled April Consumption X — P )
April Accounts+May Accounts
. . May Accounts .
(Bllled May Consumption X — Y ) Equation 2-1
April Accounts+ Accounts
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Customers billed at bimonthly intervals are divided into two groups, and each group is billed every
second month. Bimonthly meter readings contain water use that occurs over a span of three calendar
months. For example, April use equals the fraction of April consumption billed in April and June (billing
group 1) plus the fraction of April consumption billed in May (billing group 2), per Equation 2-2.

April Use = (GBilled April Consumption +% Billed June Consumption) X

%April Accounts+%]une Accounts

) + <%Billed May Consumption X

iApril Accounts+May Accounts i]une Accounts

May Accounts ) Equation 2-2

iApril Accounts+May Accounts+§]une Accounts

Figure 2-3 depicts smoothed water use for an agency whose billing structure changes from bimonthly to
monthly in late 2022.

5000

> .
© Bimonthl Monthl .
S 4000 y Y| —Billed Water Use
c
3 3000
Q
(&)
< 2000
< ——
S 1000 Smoothed
8 . Monthly Water
S T T N R RS TS AR A B o B o B o B N BN B
CC>‘—Q.QEO>\‘6LO?CC>‘—Q_.QSO%‘GLO)CC>LQ_DSO>~‘5L@
838232388883 8382323888838328288388883
Figure 2-3: Example smoothing of consumption for an Agency with a Billing Structure that Changes Over
Time

If an agency employs both monthly and bimonthly billing cycles for billing sectors that fall into a single

model demand sector, a weighting of smoothed monthly (m) and bimonthly (b) water use (q) is employed
to average use (qm,avg) Over the two cycles (Equation 2-3).

Am,avg = Wm X qm+Wwp Xqp

Equation 2-3
The weighting factors are defined in Equations 2-4 and 2-5.
AMmtAM+1,m
W, = . - Equation 2-4
M (Am+24Am+1 b+ AM+2,b)+H(AMmt AM+1,m) a
Am,pt2AM+1,0+AM+2,b
Wy, = : . - Equation 2-5
b7 (am+24m11p+Am12p)+(Amm+Ars1,m) a

21.3 Development of Retail Agency Driver Units
Driver units reflect the scale of a water use sector indicative of the number of water users. Total water

consumption (Q) is derived by multiplying the number of driver units (N) by the rate of water use per
driver unit (q), as shown in Equation 2-6.
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Q=N-q-q =% Equation 2-6
To be useful for model development and forecasting, driver units must have a consistent historical record
coincident with consumption and have a corresponding future dataset representing projected driver unit
counts. Driver units were selected for each model sector, as shown in Table 2-3. The following sections
detail the data sources and data processing used to develop estimates of drivers for each retail agency and
model sector.

Table 2-3: Driver Units and Rates of Use for each Demand Sector

Sector Driver Units Rate of Use Definition

Single-family Residential Gallons / account / day
Accounts

Multifamily Residential Gallons / account / day

Commercial, Institutional,

Industrial (Cll) Jobs Gallons / job / day

Dedicated Irrigation (potable,

recycled & raw water) Accounts Gallons / account / day

Other water uses that are small and do not neatly fit above classifications are projected using a long-term
average of historical consumption.

214 Residential Housing Units

Driver units for both single-family and multifamily residential water use were set to the number of
accounts provided by retail agencies. Distinct housing unit data was available through the Center for
Demographic Research at California State University, Fullerton (CDR) by retailer service area
boundaries.

The number of single-family accounts recorded by retail agencies may be slightly greater than the number
of single-family housing units reported by CDR due to auxiliary dwelling units (ADUs), other property-
specific meter additions, and subtle differences in how the single-family class is defined (e.g., some
agencies may include individually metered townhomes). Multifamily dwellings are generally billed
collectively on a single meter, and the number of units per account is higher than for single-family
accounts.

The total number of accounts are used as a driver for the residential sectors, and units per account is used
as an explanatory variable providing a means of using CDR projections of residential households as a
driver for residential sector forecasts. Both values are reported in Table 2-4.
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Table 2-4: 2024 Estimated Residential Driver Units by Retailer

Total
SF Total SF SF Total Total MF MF
Units Accounts Units/Account MF Accounts Units/Account
Anaheim 46,323 52,743 0.88 69,041 4,311 16.02
Brea 9,979 11,091 0.90 8,855 210 42.18
Buena Park 14,885 16,865 0.88 11,142 696 16.01
East Orange CWD 1,141 1,174 0.97 96 26 3.69
El Toro WD 6,725 5,670 1.19 18,193 2,619 6.95
Fountain Valley 13,266 16,090 0.82 7,061 190 37.20
Fullerton 25,248 26,687 0.95 25,334 1,933 13.11
Garden Grove 28,148 30,114 0.93 22,611 1,795 12.60
GSWC Cowan 2,376 2,443 0.97 85 48 1.77
GSWC Placentia 9,497 11,886 0.80 7,023 1,222 5.75
GSWC West Orange | 19,397 24,710 0.79 18,209 3,511 5.19
Huntington Beach 39,828 44,950 0.89 43,299 4,329 10.00
Irvine Ranch WD 72,377 71,228 1.02 105,949 40,636 2.61
La Habra 10,728 11,094 0.97 9,920 877 11.31
La Palma Not Provided
Laguna Beach CWD 7,076 7,093 1.00 3,583 1,125 3.19
Mesa WD 15,943 14,350 1.11 26,671 6,302 4.23
Moulton Niguel 33,583 47,418 0.71 35,269 2,017 17.48
Newport Beach 14,994 19,706 0.76 20,291 4,077 4.98
Orange City 26,112 23,452 1.11 22,480 6,091 3.69
San Clemente 12,664 12,478 1.01 9,419 3,706 2.54
San Juan Capistrano 6,684 6,802 0.98 6,079 3,148 1.93
Santa Ana 35,197 35,334 1.00 47,658 3,732 12.77
Santa Margarita WD | 38,217 38,260 1.00 22,574 15,137 1.49
Seal Beach 4,666 4,438 1.05 10,011 569 17.58
Serrano WD 2,214 2,229 0.99 24 Not Provided
South Coast WD 9,997 10,994 0.91 8,483 1,591 5.33
Trabuco Canyon WD 3,620 3,907 0.93 497 31 16.03
Tustin 10,252 12,035 0.85 12,329 849 14.52
Westminster 16,273 19,724 0.83 13,139 1,103 11.92
Yorba Linda WD 20,674 23,510 0.88 5,919 264 2243

21.5 Cll Jobs

Total employees, or jobs, within the CII sector are estimated from the U.S. Census Bureau Longitudinal
Employer Household Dynamics (LEHD) Origin-Destination Employment Statistics (LODES) dataset
(U.S. Census Bureau, 2020). The most recent LODES data set provides total employment data from 2002
to 2022 at a census tract level based on job location. LODES also categorizes jobs by North American
Industry Classification System (NAICS) sector, which is the standard used by federal statistical agencies.

Jobs were appropriately calculated for each agency’s service area in two steps:

1) Geoprocessing jobs to water service area boundaries: Census tract-level jobs by industry are geo-
processed to align with Orange County retail agency service area boundaries. During
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geoprocessing, a scaling ratio is developed for each agency, for each census tract. The number of
jobs within a census tract multiplied by an agency-specific scaling ratio equals the number of jobs
for a given retail agency in that tract.

2) Verifying job numbers with CDR data: CDR provided employment data for city boundaries in
Orange County from 2019 to 2025. The CDR jurisdictional forecasts are spatially aligned with
Orange County water agency boundaries using the same technique applied to the LODES data,
and the 2019 job numbers were compared with the LODES 2019 job numbers.

Comparison of the LODES data to the CDR data helped with the assignment of appropriate GIS census
tracts and agency boundaries. The differences are shown in Table 2-5.

Table 2-5: 2019 LODES and CDR Jobs Comparison

Total 2019 Jobs CDR Projection
Agency (LODES) Total 2019 Jobs (CDR) Difference from LODES
(CDR-LODES)/LODES
Anaheim 196,461 209,100 6.43%
Brea 43,818 45,716 4.33%
Buena Park 36,214 37,474 3.48%
East Orange CWD 493 354 -28.19%
El Toro WD 21,280 18,290 -14.05%
Fountain Valley 32,804 31,917 -2.70%
Fullerton 66,899 66,622 -0.41%
Garden Grove 53,476 60,948 13.97%
el
GSWC Placentia 15,885 18,238 14.81%
GSWC West Orange 53,365 51,862 -2.82%
Huntington Beach 71,084 84,726 19.19%
Irvine Ranch WD 364,318 422,026 15.84%
La Habra 17,795 18,643 4.77%
La Palma 5,230 5,589 6.86%
Laguna Beach (includes 7317 10,343 41.36%
Emerald Bay)
Mesa Water 107,313 98,526 -8.19%
Moulton Niguel WD 60,584 70,203 15.87%
Newport Beach 51,627 48,769 -5.54%
Orange City 112,543 109,218 -2.95%
San Clemente 17,994 20,669 14.87%
San Juan Capistrano 15,058 16,990 12.83%
Santa Ana 161,955 164,884 1.81%
Santa Margarita WD 39,661 43,717 10.22%
Seal Beach 10,484 13,059 24.56%
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CDR Projection
Total 2019 Jobs .
Agency (LODES) Total 2019 Jobs (CDR) Difference from LODES
(CDR-LODES)/LODES

Serrano WD 1,521 2,288 50.43%
South Coast WD 13,305 14,936 12.26%
Trabuco Canyon WD 1,312 2,605 98.52%
Tustin 37,530 22,765 -39.34%
Westminster 30,892 28,153 -8.87%
Yorba Linda WD 24,139 25,866 7.15%

The differences in actual job numbers across the two data sources vary by agency. The actual jobs
implemented in the forecast were based on conversations with each agency. For most retail agencies, the
job growth rate predicted by CDR, rather than actual job numbers, is used. However, in cases where
agencies indicated that CII demands differed from observed Fiscal Year 2024-2025 values, Hazen
substituted the job source (CDR or LODES) that provided a forecast closer to observations.

2.2 Collection and Processing of Explanatory Variables

Explanatory variables are variables specified in a regression model to explain variability in water use,
such as water rates, maximum monthly temperature, housing density, and other socioeconomic
parameters. Explanatory variables used in the econometric demand model are identified based on
adherence to three key characteristics:

1) Logical or understood connection to explaining changes in water consumption;
2) Historical records available for the historical modeling period; and

3) Availability of future projections consistent with the desired forecast horizon (2025-2050) or a
reasonable means for assuming or deriving projected values.

Table 2-6 provides an overview of the collected explanatory variables for Orange County water agencies’
demand models and their relevance to explaining changes in water consumption.

Table 2-6: Summary of Explanatory Variables

Explanatory Variable Relevance to Water Consumption
Temperature Higher than normal temperatures are associated with higher demands.
Precipitation Higher than normal rainfall is associated with lower demands.
Price Economic theory suggests a negative correlation with demand.

Water demand is positively correlated with real GDP, which is modeled as

Economic Index departure from the long-term trend.

Economic theory suggests a positive correlation between income and
Median Income demand; generally, areas with higher median incomes tend to use more
water.

2-9



2025 Orange County Water Demand Projection Model

Explanatory Variable Relevance to Water Consumption

The representation of industries within a geographical area is related to

Mix of industries the amount of water used within the Cll sector.

Housing density is negatively correlated with demand; on average,
Housing density residences with more units per acre (or smaller parcel sizes relative to
dwellings) tend to use less water for outdoor uses.

Positively correlated with demand; generally, residences with more people

Persons per Household
tend to use larger amounts of water on average.

Higher units per account are associated with higher average demands per

Households per account
account.

Conservation Decreases the amount of water customers consume.

The presence of drought restrictions on water use tends to decrease the

Drought Restrictions amount of water consumed by customers.

The presence of COVID restrictions tends to increase the amount of water
COVID Pandemic consumed by residential customers and decrease the amount used in the
Cll sector.

The following sections document the raw data sources and the processing involved to derive each
explanatory variable.

2.1.6 Historical Weather Data

Based on Hazen’s modeling experience, total monthly precipitation and maximum monthly temperature
will have the greatest impact on demand. These weather characteristics best define demand when
calculated for each retail service area boundary, which accounts for microclimates driven by elevation
gradients and proximity to large water bodies. The Northwest Alliance for Computational Science and
Engineering at Oregon State University produces the PRISM (PRISM Climate Group 2004) weather
dataset from a wide monitoring network, including the California Data Exchange Center (CDEC) and the
California Irrigation Management Information System (CIMIS) gages. PRISM provides gridded weather
data at a 4-kilometer resolution, and Python scripts were then used to process the total monthly
precipitation (inches per month) and monthly average maximum daily temperature (degrees Fahrenheit)
for each member agency’s service area based on the coordinates of agency centroids.

Weather data are normalized to average conditions to disconnect weather variations from systematic
seasonal cycles. Historical normal weather values were calculated for each member agency as the average
monthly values over the period 1991 to 2024. Departures from the historical normal were then calculated
as the actual monthly value minus the monthly historical norm in the natural log-scale, as shown in
Equation 2-6.

Departure = InX; . —InX, Equation 2-6
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Where Xim, is an observed weather value for agency i in month m for year t and X is the historical
normal value for agency i in month m. A positive departure indicates above-normal conditions, and a
negative value indicates below-normal conditions.

21.7 Water Price

Agencies provided historical water prices (in dollars per volumetric unit), which Hazen used to measure
the effects of pricing on water usage. Three types of price structures were present across the agencies:

e Uniform volumetric prices which are constant across demand sectors or equivalent for all demand
sectors, which do not vary by amount of water purchased;

e Volumetric tier prices, which vary by amount of water purchased by demand sector or are
equivalent for all demand sectors; or

e Water-balance based (also called budget-based) prices in which prices for single and multifamily
demand sectors are based on specific indoor use thresholds and outdoor irrigation characteristics.

Several agencies changed price structures over time; however, volumetric prices used in modeling reflect
the marginal (or incremental) portion of the water rate that can be avoided by reducing consumption,
consistent with economic theory. Any changes to price structure are incorporated in the marginal rate.
The marginal price of water used in the demand model is defined as the cost of the 10th hundred cubic
foot (CCF) for the single-family residential sector, and the cost of the 20th CCF for the multifamily
residential, irrigation, and CII sectors.

Prior to modeling, all marginal prices were converted into real, inflation-adjusted, 2022 dollars using the
Bureau of Labor Statistics, Consumer Price Index — All Urban Consumers for the Urban West (Series ID:
CUURO0400SA0, CUUS0400SA0).-

2.1.8 Economic Indices

Water demand is positively correlated with economic fluctuations of the business cycle. Periods of
economic growth generally see increased water use. Annual Real Gross Domestic Product (GDP) is used
to reflect general economic trends. GDP for all industries in Orange County, CA, was downloaded from
the Federal Reserve Bank of St. Louis Economic Research Division (FRED Economic Data). The trend in
the time series of the GDP index was removed during model development to better identify short-term
fluctuations in economic activity. Departure from the trend (Figure 2-4) was calculated by running a
regression on the natural log of GDP on a linear time counter (each subsequent year means the time
counter is increased by 1) and the residual is used as the explanatory variable. This is

standard econometric practice for addressing common statistical problems with trending variables and
allows for a more flexible interpretation of forecast scenarios.
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Figure 2-4: GDP Departure from Trend

The detrended GDP series shows the timing and magnitude of economic expansion prior to the effects of
the Great Recession (after 2008) and COVID (in 2020) on macroeconomic output, while highlighting
periods of positive and negative economic growth relative to the long-term trend.

219 Median Household Income

Median household income was identified as a potential explanatory variable for the residential sectors.
Economic theory suggests a positive correlation between income and demand; generally, areas with
higher median incomes tend to use more water. Median income was estimated from the US Census
American Community Survey (ACS) data as the median value of all census tracts within each retailer’s
service area boundary. Median income was adjusted for inflation by normalizing to 2022-dollar values
and held constant over time for each retailer (Table 2-7) because future changes in income are unknown
and will likely change slowly.
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Table 2-7: 2024 Median Income by Retailer (2022 $)

Agency Income
Anaheim $102,629
Brea $119,135
Buena Park $106,284
East Orange CWD $192,611
El Toro WD $118,718
Fountain Valley $113,579
Fullerton $104,061
Garden Grove $91,554
GSWC Cowan $191,042
GSWC Placentia $191,042
GSWC West Orange $191,042
Huntington Beach $124,294
Irvine Ranch WD $142,613
La Habra $105,816
La Palma $116,923
Laguna Beach CWD $145,655
Mesa WD $120,134
Moulton Niguel $137,457
Newport Beach $169,322
Orange City $130,669
San Clemente $131,079
San Juan Capistrano $144,210
Santa Ana $92,739
Santa Margarita WD $153,652
Seal Beach $127,699
Serrano WD $164,156
South Coast WD $134,980
Trabuco Canyon WD $175,218
Tustin $122,041
Westminster $92,741
Yorba Linda WD $144,687

2.1.10 Mix of Industries

Additional explanatory variables were developed to reflect the mix of CII activity within each member
agency’s service area. The presentation of the model drivers covers the LODES employment data and the
geoprocessing used to generate the number and category of jobs for each retail agency. Historical
employment data supplied by LODES was categorized by the North American Industry Classification
System (NAICS) of the US Census Bureau. The LODES NAICS sectors were aggregated into four
employment categories previously defined by CDR in other employment-related datasets: Retail, Public
School K-12, Service, and Other (Table 2-8).
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Table 2-8: NAICS Sector Jobs by Model Sector

CDR Sector LODES NAICS sector

Retail - Retail Trade

- No exact LODES NAICS match for this CDR sector. The NAICS sector
Educational Services was incorporated both into services and included as
a separate explanatory variable to determine its relative importance to ClI
demand.

- Information

- Real Estate and Rental and Leasing

- Professional, Scientific and Technical Services

- Management of Companies and Enterprises

- Administrative and Support and Waste Management and Remediation
Services

- Health Care and Social Assistance

- Arts, Entertainment, and Recreation

- Accommodation and Food Services

- Educational Services

- Agriculture, Forestry, Fishing and Hunting

- Mining

- Utilities

- Construction

- Manufacturing

- Wholesale Trade

- Transportation and Warehousing

- Public Administration

K-12 Public School

Service

Other

The log of the percentage of each of these four sectors relative to total jobs was used as an explanatory
variable to linearize the data and improve its suitability for modeling. For example, for the Retail sector in
Equation 2-7.

Equation 2-7

Retail = log <1 + (100 x Jobs in the CDR Service Classzflcatlon))

Total Jobs

The CDR grouping Other was not included as an explanatory variable representing a reference point
captured within the CII model intercept terms.

21.11 Housing Density

Housing density is negatively correlated with demand; on average, residences with more units per acre (or
smaller parcel sizes) tend to use less water for outdoor uses. Housing density is calculated as the CDR
provided housing units for each retail agency divided by the total single-family and multifamily parcel
area, respectively. The total parcel area for each agency was determined based on processed GIS records
from the Southern California Association of Governments (SCAG) and verified with ESRI’s Regrid
Nationwide Parcel Boundaries for the United States. Table 2-9 shows the total parcel area for each
agency.
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Table 2-9: 2024 Total Residential Acreage

Agency Single-family Residential Acreage Multifamily Residential Acreage
Anaheim 9,977.09 4,912.70
Brea 1,811.03 482.29
Buena Park 2,466.53 476.03
East Orange 473.04 17.42
El Toro 1,088.96 1,753.94
Fountain Valley 2,337.74 205.75
Fullerton 6,162.68 1,148.85
Garden Grove 5,099.65 965.29
Gold Cowan 1,528.76 7.22
Gold Placentia 1,843.66 346.31
Gold West Orange 3,148.31 826.74
Huntington Beach 6,451.57 1,823.83
IRWD 19,932.92 6,120.52
La Habra 2,053.92 526.46
La Palma 454 .42 42.67
Laguna Beach 1,448.16 384.09
Mesa Water 2,436.95 1,338.02
Moulton Niguel 9,375.38 2,232.31
Newport Beach 2,962.92 814.65
Orange City 5,841.42 1,165.48
San Clemente 4,091.96 722.78
San Juan Capistrano 4,087.79 545.10
Santa Ana 5,336.01 2,189.99
Santa Margarita 14,333.86 1,608.48
Seal Beach 542.81 513.34
Serrano 1,050.94 0.46
South Coast 2,088.12 584.61
Trabuco Canyon 1,754.56 30.76
Tustin 2,547.23 690.39
Westminster 2,541.25 680.32
Yorba Linda 6,556.85 508.99

Figure 2-5 shows the household density (households per acre) for each agency. (Serrano WD has no
multifamily housing and the households per acre is abnormally high and is not shown.)
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Figure 2-5: 2024 Household Density (average households per acre)

Multifamily density can be as much as an order of magnitude (i.e., ten times) higher than single-family
density.

2.1.12 Persons per Household

Generally, households with more people tend to use larger amounts of water i.e. “persons per household”
is an explanatory variable that is positively correlated with demand. The American Community Survey
(ACS) is census-based data that provides information on housing units, total household population, and a
breakdown of single-family and multifamily populations. ACS datasets are available at the census tract
level. To derive ACS data specific to Orange County water agency boundaries, a geoprocessing approach
was implemented to match census tract boundaries with MWDOC’s service area boundaries, as was done
for employment data. Using the single-family and multifamily population split, an estimate of persons per
household (PPH) for both single-family and multifamily housing was developed based on water agency
boundaries

Hazen used ACS data because it calculates population in each single-family and multifamily household
categories. CDR provides total population. To ensure consistency with the CDR provided housing unit
and population data, the ACS-derived single-family and multifamily PPH estimates were calibrated to
align with the CDR’s single-family and multifamily housing unit data.

The persons per household ratio was calculated separately for single-family and multifamily residences as
shown in Figure 2-6.
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Figure 2-6: 2024 Estimated Persons per Household

In general, single-family homes have more residents per household.

2113 Households Per Account

The number of households is not always equal to the number of accounts. Higher units per account is
associated with higher demands. Average annual units per account for each residential class was used to
(a) account for differences in the number of units per account in the historical modeling and (b) to permit
the translation of CDR projections of households to be translated into accounts for forecasting purposes.

21.14 Conservation

The MWDOC Water Use Efficiency Group (WUE) provided annual savings achieved by various active
conservation measures (represented by rebate program participation from the start of that specific
program to present) for each MWDOC member agency and the adjacent cities of Anaheim, Fullerton, and
Santa Ana. The sum of residential and commercial programs yields the total active annual conservation
for each retail agency. Many of these programs were not specified as residential versus CII and were
difficult to label as either passive conservation (water savings that occur without incentives) or active
conservation practices.

To avoid additional calculations and potential errors in the classification of historical conservation data,
total historical conservation was depicted in each sectoral model as a linear increasing trend. The
coefficient derived for this trend in the regression explains whether agency water use that could not be
explained by the other explanatory variables tended to increase or decrease with time; decreases over time
were attributed to conservation, independent of the effects of price.
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21.15 Drought Restrictions

The presence of drought restrictions tends to decrease the amount of water consumed by customers.
Water use restrictions were represented by the presence of Statewide drought declarations or mandatory
restrictions (both assigned a binary value of 0 or 1, meaning either the restriction is in place or it is not),
and the state-required cutback (as a decimal from 0 to 1 corresponding to the restriction percentage) if a
restriction was in place. The time series of historical water restrictions is shown in Figure 2-7.
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Figure 2-7: Time Series of Historical Water Restrictions Imposed by the State

Retail agencies also provided their agency-specific drought stages, which were categorized as level 1,
level 2, or level 3 and greater. During the model fitting process, Hazen determined that while the State
Declarations resolved water use for the single-family, multifamily, and CII sectors, the agency-specific
drought stages (which did not always coincide with the State binary or percentage requests) yielded a
better fit across the irrigation sector models.

2.1.16 COVID

COVID is introduced as a binary variable for March 2020 through May 2023, the period in which the
World Health Organization designated COVID-19 a pandemic. The presence of COVID restrictions
tended to increase the amount of water consumed by residential customers and decreased the amount used
in the CII sector.
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3. Model Approach and Development

The development of historical econometric models provides a significant analytical benefit for forecasting
demand, as Historical models enable the capture of cause-and-effect relationships among weather, prices,
socioeconomic factors, and other factors that drive water demand variability. Quantifying these causal
relationships enables forensically sound analysis of “what-if” scenarios that are uncertain but important
for planning considerations (for example, climate change, development patterns, and drought recovery).

3.1 Modeling Approach

The econometric demand model relies on the comprehensive set of historical water use data discussed in
Section 2 to develop a set of equations that equates total water use to the rate of water use per driver
multiplied by the specific sectoral driver (Equation 3-1). Each of the four demand sectors modeled
(single-family, multifamily, CII, and irrigation) has a separate equation.

Water use _ Driver Count % Rate of Use per Driver

Equation 3-1
Q N q

Driver units for a particular demand sector (e.g., household water accounts or employment) will change in
the future. The rate of water use per driver (e.g. gallon/account/day) is based on the historical response of
the water use rate to the explanatory variables (independent variables in the econometric equations) and
on the future values of those explanatory variables.

Linear regression produces the coefficients for each explanatory variable to closely reproduce the
historical rate of use per driver unit. Equation 3-2 shows an example linear regression for single-family
water use, where water rates and temperatures are examples, and represent only a subset of possible
explanatory variables. Cr and Crrepresent the water rate coefficient and temperature coefficient,
respectively.

Historical Single Family Use

Rate of Use per Driver = = Cintercept + Cr X

Single Family Account
Historical Water Rates + Cr X Historical Temperatures + ... Equation 3-2

Panel fixed effects ordinary least squares (OLS) regression is used to estimate the coefficients that relate
multiple independent explanatory variables (such as weather and water price) to the dependent variable
(water user per account) by minimizing the sum of the squares in the difference between observed and
predicted values of the water use rate. OLS regression can be coded to incorporate:

* A systematic and predictable relationship between the explanatory variable and use per account;
* Agency-specific coefficients (the effect of seasonal trends might differ between agencies); and

» Potential interdependence, or interactions, between fixed effects (for example, the dependence of
water use on price may differ depending on the season).
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The derivation of appropriate coefficient values (both sign and magnitude) through regression requires
sound judgment of demand behavior and the inclusion of numerous explanatory variables to address
multiple influences on demand. Figure 3-1 illustrates that excluding key explanatory variables from the
regression, which account for reasons not associated with responses to price (such as mandatory state
restrictions or local conservation), could incorrectly attribute changes in demand to the volumetric price
of water (i.e., incorrectly magnifying the effect price has on demand).
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There are additional expectations for model coefficients affiliated with the explanatory variables that
helped in model development. Estimated coefficients needed to be rational (both in signs and
magnitudes), aligning with Hazen’s experience and yielding as high of an explanatory power as
practically possible. Orange County water use varies widely by geography (agency) and time. A panel
regression modeling approach is best suited to explicitly account for variables that have historically varied
highly across geography but not time (for example, median income, persons per household, and housing
density). The panel approach enhances forecast accuracy for each agency by simultaneously fitting
consumption data from all member agencies. The larger sample size enables more robust fits for agencies
with data gaps. All agencies still receive their own unique statistical equations and outputs, although some
coefficients may apply to all (or be the same across) agencies. Because consumption data was not
consistently available back to 2010 for all member agencies, the dataset represents what is called an
“unbalanced panel” (not all retail agencies have the same number of observations for the same time
periods), requiring these special techniques to account for missing information and potential cross-
sectional biases.

3.2 Model Development

The development of econometric models is an iterative process as outlined in Section 3.2.1. Model fitting
results in a set of explanatory variables used to forecast water use. In Section 3.3, model fits and
performance are organized by water-use sector.

3.21 Model Fitting

Table 3-1 outlines the model fitting process.

Table 3-1: Iterative Process for Developing Econometric Models

Model Fitting Procedure Description

Conduct necessary pre-processing calculations prior to model
fitting:
e  Geographical processing of driver units.
e Calculate per-unit use.
e Calculate natural logarithms of per-unit use and
appropriate explanatory variables.

Pre-process model input data e  Calculate departures from normal conditions for
appropriate explanatory variables (i.e., economic trend
and weather).

e Calculate any index, “dummy”, or interacted parameters
(e.g., seasonal cycle, geography, drought severity).

e  Smooth monthly and bimonthly data to adjust for
irregular billing cycles.

Use statistical estimation software (e.g., R, SAS, EViews) to fit

Fit regression models for each sector linear regression equations to per unit use with the initially

selected explanatory variables.

Examine coefficient estimates and measure | Check measures of fit (such as R?) and coefficient values for

of fit reasonable magnitude, direction/sign, and significance.
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Model Fitting Procedure Description

If the model fit is poor or if coefficient estimates are illogical or
insignificant, several actions can be taken, including but not
limited to:

e |dentifying and removing outlier data points that have
significant leverage on coefficient estimates.

e Remove explanatory variables with insignificant or
illogical coefficient estimates from the regression
equation.

o Testing alternate specifications of explanatory variables.

Refine the model to improve measures of fit
and coefficient estimates

Model fits and explanatory variables are compared across sectors
to judge estimates relative to prior expectations, for example,
testing if the relative effects of price and socioeconomic variables
vary by sector in a logical way based on past experience.

Check models for cross-sector consistency

The models are fit to historical data using a combination of data management and statistical analysis
software (R, SAS, or EViews). The model estimation results were checked to ensure strong measures of
fit (e.g., R?) and that coefficients were significant and reasonable. Goodness of fit is a holistic exercise
requiring judgement based on two classifications of indicators:

1) Overall summary statistics used to evaluate relative model performance: these may include R?,
Measures of average error (mean absolute error, standardized error metrics such as SAME and
RMSE), and measures of bias; and

2) Visual inspection applied to plots of historical data provides an indication of the model’s ability
to represent long-term trends, perform as expected during periods of interest (for example,
COVID and State water use restrictions), allows the modeler to evaluate the presence of
systematic biases and assess the variance in the underlying data.

Section 3.3 summarizes the statistical model fits and their performance in comparison to historical
observations of water consumption.

3.2.2 Summary of Explanatory Variables

The initial selection of explanatory variables is discussed in detail in Section 2. However, during the
model fitting process, derivatives of initially selected variables were also developed and included in
model equations. For example, an agency’s monthly water use may also be influenced by the
precipitation, or temperature, in the prior month. In some cases, time lags of 1 to 3 months in weather
variables improved the estimation of weather impacts on demand.

Table 3-2 details the explanatory variables used to develop the demand models and identifies the
expected sign and magnitude of the coefficient estimates resulting from the linear regression. The
coefficient sign represents whether an explanatory variable will have a negative or positive impact on
demand, for example, water use will decrease as price increases and the price coefficient should be
negative. The coefficient magnitude illustrates the importance of the explanatory variable relative to all
others. For example, a persons per household coefficient of 0.3 indicates that persons per household has a
lesser influence on demand than a coefficient of -0.5 assigned to density.

3-5



2025 Orange County Water Demand Projection Model

Table 3-2: Description of Demand Model Explanatory Variables

Expectations

. Log about o
Explanatory Variable Transformed? Coefficient Description
Estimates
Departure from normal monthly
maximum temperature (lagged Represents the difference from
values of temperature were also .
. long-term temperature. Higher than
evaluated and included as . .
. Yes Positive Sign normal temperatures are
explanatory variables as the . s
. associated with increased
influence of weather on water
. demands.
demand can persist for several
months.)
Departure from normal monthly
pr.ef;lplltatlon (lagged values Represents the difference from
precipitation were also evaluated S .
. . . long-term precipitation. Higher than
and included as explanatory Yes Negative sign . . . .
) . normal rainfall is associated with
variables as the influence of
lower demands.
weather on water demand can
persist for several months.)
Reflects the cyclical pattern in
water use, where demands are
Larger ) .
. generally higher in the summer and
magnitudes for . ) .
. . . lower in the winter. Represented in
Seasonal index No agencies with . . .
the model as a sine / cosine pair of
greater seasonal .
. variables. (Most sectors have a
peaking . . . . .
single sine/cosine pair representing
the seasonal cycle).
Negative sign
Price Yes with absolute Ec.:onomlc thgory s.uggests
value between 0 negative correlation with demand.
and 1
Water demand is positively
correlated with economic
GDP Yes Positive Sign fluctuations of the business cycle.
The index is modeled as
departures from long-term trends.
The representation of jobs in many
industries within a geographical
area is related to the amount of
Mix of jobs across industries Yes N/A water used within the CllI sector.
There is generally no expectations
on the range of coefficient
estimates.
Housing density is negatively
Negative sign correlated with demand; on
Housing density Yes (commonly average, residences with more

between 0 and -

1)

units per acre (or smaller parcel
sizes) tend to use less water on
outdoor uses.
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Expectations

. Log about o
Explanatory Variable Transformed? Coefficient Description
Estimates
Economic theory suggests positive
Positive sign correlation of income with demand;
Median income Yes (commonly generally geographical areas with
between 0 and 1) | higher median incomes tend to use
more water.
. . Positively correlated with demand;
Positive sign . .
generally, residences with more
Persons per household Yes (commonly
people tend to use larger amounts
between 0 and 1)
of water
Water Use Restrictions No Negative sign Reflects the effgct of drought
restrictions

Most explanatory variables are log-transformed because some variables are orders of magnitude larger
than others (for example, income is in the tens of thousands of dollars while monthly precipitation may be
smaller than 1 inch). Log transformation compresses the large values and spreads out smaller ones,
balancing the data and facilitating the regression’s ability to interpret how each variable affects demand.

3.3 Single-family Regression Development

This section reviews the development of the statistical regression for the single-family residential sector.

3.31 Explanatory Variables and Fitted Coefficients

The fit for the final single-family regression is presented in Table 3-3. While all coefficients are
generated with the panel regression approach, Hazen relied on experience and the model fitting process to
allows some coefficients to vary by agency (shown as a range of values) and restricted some to be
constant across all agencies (and a single value is shown in Table 3-3). Coefficient estimates are within
the expected range for all explanatory variables).
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Table 3-3: Single-family Regression Variables and Coefficients

Explanatory Variable

General Directional Influence

Model Coefficient Range

Persons per Household 0.32
Single-family Units per Account 0.52
Housing Density - -0.52
Average Agency Income + 0.09
Marginal Price (per 10 CCF) - -0.12
Departur.e from normal monthly + 0t00.93
maximum temperature
.Departure from normal monthly + 010 0.95
maximum temperature (lagged 1 month)
Departure from .nor.mal monthly i 0 to -0.031
precipitation
Departure from normal monthly
precipitation (lagged 1 month) i 010-0.05
Departure from normal monthly
precipitation (lagged 2 months) i 010-0.023
Departure from normal monthly
precipitation (lagged 3 months) i 010-0.0139
Residual Trend - -0.0027 to 0.0003
COVID Indicator + 0.02 to 0.15
State Requested Percent Restriction - 0 to -0.81
State Drought Declaration - -0.08 to 0.01

Variables with an increasing effect on water demands included temperature, economic index, median

income, and persons per household. Variables with a negative effect on water demands included

precipitation, price, housing density, and water-use restrictions. Consumption is highly seasonal in the
Orange County region, and the econometric model correlates well to seasonality and temperature. The

single-family sector model produced the best fit among the four demand sectors.

3.3.2

Historical Model Performance

Visual inspection of the time series plots and review of the model fit parameters showed good
performance across all agencies. Figure 3-2 shows an example model fit for a single retail agency in the
single-family sector in gallons per account per day. The model accounts for all dips in demand.
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Figure 3-2: Modeled vs Historical Water Use per Account for Single-Family for One Agency

The R? values for all retail agencies are all above 80%, which indicates that the explanatory variables
used in the model as well as their multipliers (model coefficients) explain 80% or more of the historical
variability in the single-family use per account measurements.

3.4 Multifamily Regression Development

This section reviews the development of the statistical regression model for the multifamily residential
sector.

3.4.1 Explanatory Variables and Fitted Coefficients

Most explanatory variables for the multifamily sector are the same as for the single-family sector. Median
income and a 2-month lagged departure from precipitation were dropped. These modifications to the
model design resulted in stronger measures of fit and more reasonable coefficient estimates. Final
coefficient estimates presented in Table 3-4 are within the expected range for all explanatory variables
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Table 3-4: Multifamily Regression Variables and Coefficients

Explanatory Variable General Directional Influence Model Coefficient Range
PPH + 0.5 (restricted)*
Housing Density - -0.33
MF Units per Account + 0.79
Marginal Price (per 20 CCF) - -0.035
Departur'e from normal monthly + 0to1.07
maximum temperature
Departure from normal monthly
maximum temperature (lagged 1 + 0to1.46
month)
Departure frorT1 .nor.mal monthly i 0to -0.04
precipitation
Departure from normal monthly
precipitation (lagged 1 month) i 010-0.06
Residual Trend - -0.007 to 0.0017
COVID Indicator + -0.05t0 0.14
State Requested Percent Restriction - -0.8 t0 0.32
State Drought Declaration - -0.16 to -0.04

*The persons per household coefficient was set to 0.5, which was lower than the initial econometric
estimate (which was >1). This change avoided instabilities, with little effect on the other coefficient
estimates.

The multifamily use per account is less influenced by water price than single-family (lower coefficient).

34.2 Historical Model Performance

Visual inspection of the time series plots and review of the model fit parameters showed good model
performance, with most fits exceeding an R? of 80%. Figure 3-3 shows the performance of the
multifamily regression for an example agency.
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Figure 3-3: Modeled vs Historical Water Use per Account for Multifamily for an Agency

Multifamily use is generally less responsive to weather than the single-family demands; some of the
outdoor use has been shifted over into the irrigation sector, and the reported multifamily use is primarily
indoor.

3.5 CIl Regression Development

Different billing classification schemes among retail agencies introduced definitional uncertainty in
sectoral water use and driver units. For example, certain agencies lacked a distinct industrial billing
classification while others combined commercial and institutional categories. Additional verification of
water use at the account level was not possible, given the data constraints for this project. In response to
these constraints and uncertainties, total use within the commercial, industrial, and institutional sectors
was consolidated into a single composite CII regression. The benefit of combining these classifications is
a more “parsimonious representation” (i.e., a simpler, clearer approach) with one sector, while providing
a means to use the mix of industries to explain CII water-use variability across retail agencies.

3.5.1 Explanatory Variables and Fitted Coefficients

Explanatory variables for the final CII regression equation, along with their coefficients, are reported in
Table 3-5.
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Table 3-5: Cll Regression Variables and Coefficients

Explanatory Variable

General Directional Influence

Model Coefficient Range

Proportion of Total Jobs in Retail + 0.42
Proportion of Total Jobs in Education + 0.287
Proportion of Total Jobs in Services + 0.294
GDP + 0.81
Marginal price (per 20 CCF) - -0.114
Departure from normal monthly maximum + 0to 1.63
temperature
Departure from normal monthly maximum + 0t 0.7
temperature (lagged 1 month)
Departure from normal monthly precipitation - 0to -0.50
Departure from normal monthly precipitation i 010 -0.06
(lagged 1 month)
Departure from normal monthly precipitation i 0to -0.034
(lagged 2 month)
Residual Trend - -0.01 t0 0.01
State Requested Percent Restriction - -0.24 t0 0.17

The coefficients for CII indicate the job proportion used: total services portion, total education portion,
and total retail portion. CII use per job is positively correlated with each job proportion as well as gross

domestic product throughout Orange County.

3.5.2 Historical Model Performance

Visual inspection and performance metrics showed good model performance, including the same seasonal
cycle and quantities. Like other classes, most fits exceed an R? of 80%. Figure 3-4 shows the model

performance for an example agency.
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Figure 3-4: Modeled vs Historical Water Use per Account for Cll Use for an Agency

3.6 Irrigation Regression Development

This section reviews the development of the statistical regression model for the irrigation sector. Both
potable and recycled irrigation water demands were included in the analysis.

3.6.1 Explanatory Variables and Fitted Coefficients

Explanatory variables for the final Irrigation regression equation, along with their coefficients, are

reported in Table 3-6.

Table 3-6: Irrigation Regression Variables and Coefficients

Explanatory Variable Genell:iflh?;:‘e:etional Model Coefficient Range
Marginal Price (per 20 CCF) - -0.14
Normal monthly maximum temperature + 0 to 2.58
Normal monthly maximum temperature (lagged + 0t0 234
1 month)
Normal monthly precipitation - 0to0-0.13
Normal monthly precipitation (lagged 1 month) - 0to-0.11
Normal monthly precipitation (lagged 2 month) - 0 to -0.068
Agency Stage 1 - -0.46
Agency Stage 2 - -0.13
Agency Stage 3 - -0.37
CoVvID -0.18 t0 0.26
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During the model fitting process, historical precipitation values were found to generate a better fit than
departures from normal weather precipitation. Additionally, irrigation use is better defined by agency-
declared stages than by State declarations. Irrigation is much more responsive to temperature and
precipitation than the other sectors, as expected.

3.6.2 Historical Model Performance

Visual inspection and performance metrics showed good model performance, matching the seasonal
cycles and quantities with high overall accuracy. Figure 3-5 shows the model performance for an
example agency.
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Figure 3-5: Modeled vs Historical Water Use per Account for Irrigation for an Agency

3.7  Price Elasticity

The sensitivity of the quantity of water demand to a change in its price is known as the price elasticity.
The sector-specific results showed average price elasticities across the year, but the demand models allow
the elasticity to vary by time of year. As water use becomes more discretionary in the summer, the
estimated price elasticity (the response to price changes) tends to increase. Comparison of the four
elasticity values in Figure 3-6 reveals that multifamily demand is the least price-responsive (i.e., the least
elastic of the demand sectors). The other sectors show a blend in terms of when the price signal starts
mattering more. For single-family use, price changes have a large impact in late spring and early summer.
Prices for CII and irrigation have the biggest impact in the summer (irrigation price elasticity approaches
a coefficient of -0.25, which means that a 1% increase in the volumetric price of water leads to a 0.25%
decrease in water use per account). The average regional response to price varies for a given sector over
the calendar year.
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Figure 3-6: Estimated Seasonal Price Elasticities by Demand Sector for Orange County Water Agencies

Even though the model coefficient for price is equal for each agency across all four sectors, the actual
water rate data each agency provided is in the panel dataset, so the data by which this price coefficient is
multiplied differs. Additionally, agencies adopt different block structures (different prices for the 10" or
the 20" CCF) over time. Both the spatial and temporal variability in water rates allows us to estimate
these elasticities, even though the coefficients are applied at the regional level.

3.8 Model Development Summary

The econometric regressions show strong performance in explaining historical patterns of consumption
over the 15 years from 2010 to 2024, including two major droughts and the COVID pandemic. Most of
the regressions had R-squared values of 0.80 or greater. None of the regressions demonstrated a large,
consistent bias. Based on this analysis, the estimated regression equations reflect a suitable basis for
forecasting.

The overall model approach allows for demand forecast scenario analysis based on varying assumptions
of future conditions. Several forecast scenarios may be explored, including climate change-adjusted
weather, alternate assumptions around the timing and magnitude of drought recovery, alternate
assumptions around urban development, and/or different assumptions around future economic conditions.
For any of these future scenarios, the model coefficients presented in this section should be maintained as
they reflect the best-fitted estimates of the causal relationships between external socioeconomic
conditions and historical water demand, given the available modeling data.

Model scenarios can also be developed to address uncertainties in future explanatory variables, such as
housing/job growth and density. Future inputs in these scenarios could be conducted as a sensitivity
analysis or be driven by alternate growth projections. On a regular basis, overall model performance
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should be evaluated. Annually, forecasted consumption and input assumptions (driver unit counts,
economic conditions, water rates, etc.) can be compared with observed conditions as data becomes
available to monitor predictive performance. Less frequent (approximately every 5 years), model
explanatory variables should be re-evaluated. Major events, such as another drought or a severe economic
recession, may necessitate reexamination and/or refitting model coefficients and may cause changes in
longer-term expectations over the forecast period.
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Future climate projections based on many CMIP6 models indicate a general increase in water demands
over the forecast period (Figure 5-3). Note that the models shown are applied to a total baseline demand
scenario prior to member agency review and final numbers were published.
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Figure 5-3: CMIP6 Climate Change Futures

CMIP6 data from the 15 model runs that were determined to be a good fit for California were substituted
for baseline weather conditions in the demand model, and the resulting total Orange County demand was
used to define a dry warm (high demand) scenario and a wet cool (lower demand) scenario to provide a
range of possible climate impacted outcomes. Both scenarios predict increasing temperatures, and as a
result, water demands that are higher than baseline demands.
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51.2 Alternative Forecasts

The dry warm, and wet cool CMIP6 scenarios are depicted relative to historical Orange County demands
in Figure 5-4.
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Figure 5-4: Future CMIP6 Scenarios

To create a possible envelope of demands with only two additional (non-baseline) forecasts, a long-term
price increase (in addition to inflation) was imposed on the wet-cool simulation to illustrate additional
price pressure (i.e., further decrease in demands). The price increase was assumed to be 3% per year for
the entire forecast period. Figure 5-5 shows that the general increases in demand are suppressed when
price increases are included in the forecast.
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Figure 5-5: Alternative Demand Scenarios

The dry warm scenario with baseline water prices and the wet cool scenario with additional price
increases constitute the two alternative forecasts.
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6. UWMP Scenarios

The 2025 Urban Water Management Plan requires tabulation of the long-term projected water use over
the next 20 years, in 5-year increments, for three types of hydrology:

6.1.1

Normal Year: The demand a Supplier believes will occur during normal conditions. It could be a
single year or an average range of years that most closely represent the average water demand.
This is provided by the Baseline Forecast in Section 5.

Single Dry Year: A year that represents higher water demand on the Supplier. Provided by
finding the historical year most sensitive to all weather parameters (2010 — present)

Five Consecutive Year Drought: The demand during the driest five-year historical sequence for
the Supplier. Provided through a separate regression on total Orange County demand and
historical weather (2004 — present)

Single Dry Year Scenario

The single dry year is the historical year in which weather factors have the largest combined impact as
measured by a hot-dry index (HDI). The HDI was developed in four steps:

1)

2)

3)

4)

Calculate the HDI for each month in the historical weather series. This monthly hot-dry index
(MHDI) is calculated for each member agency (a) and monthly observation (m) as the sum of the
estimated weather effects for each sector model (j). The weather effects for each sectoral model
are derived from the historical weather values (W) and weather model parameters (p) assigned to
the weather variables in each model (i), which vary by member agency (Equation 6-1).

MHDIy 1 ; = exp(Xi BaijWaim,j) Equation 6-1

Calculate the HDI for each calendar year in the historical weather series. The monthly index
values are summed across the month of any given annual period to derive a set of annual index
values (AHDI) for each member agency and sector (Equation 6-2).

AHDI,; = Y371 MHDI g Equation 6-2

Weight the annual sector indices by the proportion of total annual water sales attributed to each
sector (w) to define the final hot-dry index (HDI) values used to evaluate and select the hot-dry
periods for scenario development (Equation 6-3). The weights are based on the estimated
proportion of sales by sector for as many full annual records were available for each agency from
2010 to 2024.

HDI, = ¥_ywj X AHDI, ; Equation 6-3

Determine the maximum value of HDI for each member agency across all years in the historical
weather series. Retain weather data for the selected calendar year for each member agency.
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Table 6-1 lists the calendar years containing the maximum of HDI by member agency. As shown,
calendar year 2014 was selected more often than any other year in the historical weather series as the hot-
dry year, and the weather data for 2014 were selected for all agencies to represent the hot-dry scenario.

Table 6-1: Selected Calendar Years for Hot/Dry Weather Scenario

Single Year Hot/Dry Periods
Agency
Calendar Year HDI Value

Anaheim 2014 12.40
Brea 2018 12.26
Buena Park 2014 12.16
East Orange CWD 2014 13.14
El Toro WD 2014 12.72
Fountain Valley 2014 12.26
Fullerton 2014 12.65
Garden Grove 2014 12.28
GSWC Cowan 2014 13.27
GSWC Placentia 2014 12.61
GSWC West Orange 2014 12.42
Huntington Beach 2014 12.62
Irvine Ranch WD 2014 12.46
La Habra 2014 12.84

La Palma No data available
Laguna Beach WD 2014 12.62
Mesa WD 2014 12.61
Moulton Niguel 2014 13.35
Newport Beach 2014 12.52
Orange City 2014 12.70
San Clemente 2014 12.54
San Juan Capistrano 2014 12.38
Santa Ana 2014 12.32
Santa Margarita WD 2014 12.76
Seal Beach 2022 12.08
Serrano WD 2014 13.85
South Coast WD 2014 12.56
Trabuco Canyon WD 2017 11.82
Tustin 2014 12.53
Westminster 2014 12.43
Yorba Linda WD 2014 12.89
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6.1.2 Multiple Dry Year Scenario

Trends in historical regional water use (supplied from all sources) were correlated with trends in observed
weather conditions to develop a set of factors to describe the potential impact of consecutive dry years.
The weather coefficients of the sectoral water demand equations can be used to generate weather
scenarios for any given set of monthly weather data, for example, for a given hot/dry year. However,
conceptually, the persistence of drier-than-normal weather could intensify water use rates in the absence
of interventions, such as water-use restrictions. Because the sectoral forecasting equations, by
construction, treat time periods independently, other statistical methods were derived to evaluate potential
or “latent”, or unconstrained, demands that could develop with the persistence of dry weather conditions.

Trends in historical total regional water use (supplied from all sources) were correlated with trends in
observed Orange County weather conditions to develop a set of factors to describe the potential impact of
consecutive dry years. Specifically, the running 12-month average of regional water use (USE12) was
modeled as a function of the following variables:

e 12-month running average of the ratio of observed to normal average maximum daily temperature
(MAXTI12)

e 24-month running average of the ratio of observed to normal precipitation (PRCP24)
e 36-month running average of the ratio of observed to normal precipitation (PCRP36)
e 48-month running average of the ratio of observed to normal precipitation (PCRP48)
e 60-month running average of the ratio of observed to normal precipitation (PCRP60)
e Departure from long-term GDP trend

e Linear time trend counter (TREND)

Except for the linear time counter, all variables were transformed into natural log form prior to estimating
the model using ordinary least squares regression. A binary water restriction variable was added to the
regression to eliminate supply constraints (allow the regression to assume no curtailments instated during
the hot dry spell). The estimated weather parameters (Table 6-2) are used to estimate the potential change
in water use that would occur during the driest 24-month, 36-month, 48-month, and 60-month period over
the historical record, assuming the warmest 12-month period estimated over the historical record.

Table 6-2: Regression Coefficients and Variable Values

Coefficient Historical Value
MAXT12 0.6279 1.0522
PRCP24 -0.0832 0.3783
PRCP36 -0.0076 0.4408
PRCP48 -0.0269 0.4977
PRCP60 -0.0296 0.5656
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Consecutive dry-year scaling factors are derived using the historical minimums of the precipitation and
historical maximum of the temperature variable from the historical weather data set.

Equation 6-4 shows the 2" consecutive dry year scaling factor.
Factor = MAXT12%6279 x PRCP247%9832 = 1,1195 Equation 6-4
Equation 6-5 shows the 3™ consecutive dry year scaling factor.
Factor = MAXT12%6279 x PRCP247%9832 x PRCP367%0076 = 1.1265 Equation 6-5
Equation 6-6 shows the 4" consecutive dry year scaling factor.
Factor = MAXT12%627% x PRCP24790832 x PRCP36700976 x PRCP48709269 = 1,1478Equation 6-6
Equation 6-7 shows the 5" consecutive dry year scaling factor.

Factor = MAXT12°627% x PRCP24700832 5 pRCP3600076 x PRCP4870-026% x PRCP60 0029 —
1.1673 Equation 6-7

These scaling factors are used to supplement the results of the single hot/dry year scenario. There is a 5-
year sequence for any year in the forecast: single hot/dry year, followed by the second dry year, followed
by the third consecutive dry year, and so on. Under these assumptions, the second consecutive dry year
would result in water use that is about 12 percent higher than under normal precipitation conditions. The
estimate of water use for the third consecutive dry year would be incrementally higher, or about 13
percent greater than normal. By the end of the fifth consecutive dry year, the estimated potential would
grow to about 17 percent higher than the normal year baseline. The consecutive dry year scenarios are
calculated based on the total baseline forecast and thus implicitly account for differences in growth
occurring among Orange County’s water use sectors and agencies. As indicated by the magnitudes of the
scaling factors described above, this implies increasingly higher demands as conditions become drier. It is
possible that demands would be restricted through demand management actions prior to reaching these
levels if such conditions were to occur.

6.1.3 All UWMP Scenarios

All UWMP scenarios are shown in Figure 6-1, along with the baseline, high demand, and low demand
scenarios discussed in the previous sections.
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Figure 6-1: Total Orange County Historical Water Use vs Projected Water Demands for All UWMP Scenarios

The UWMP scenarios are tabulated for each agency in the Spreadsheet model.

Although Orange County demands are forecast to be relatively flat into the future, annual variations in
weather could cause high fluctuations.
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7. Urban Water Use Objectives (UWUO) Metrics

The Urban Water Use Objective (UWUO) requires residential indoor consumption to decrease from 47
GPCD in 2025 to 42 GPCD in 2030 and remain at 42 GPCD through 2050. Although future active
conservation is not included in the baseline forecast, the UWUO target residential demand is
calculated for each agency in this section, and active conservation may be assumed from these target
values and subtracted from the baseline forecast.

While the indoor conservation target specified by the UWUO is fixed, the outdoor target depends on
precipitation, evapotranspiration, landscape area, and a landscape efficiency factor (Equation 7-1).

Outdoor Budget (fe—ilr) = (ETo — Peff) X Landcape Area X LEF % 0.62 Equation 7-1
ETo is local reference evapotranspiration, Peff is effective rainfall, and 0.62 represents a conversion
factor from inches to square feet. The landscape efficiency factor (LEF) provides a way to reduce
irrigation targets; water use increases as the LEF increases. The California State Water Board requires a
LEF of 80% through September 2030, at which point the required LEF decreases to 63%. In October
2035, the LEF decreases to 55% for residential irrigation and 45% for CII irrigation. When/If an agency
can comply with the State UWUO outdoor conservation targets is a retail agency determination
based on each agency’s unique circumstances.

Although the forecasts provided by Hazen do not include active conservation, each retail agency may
compare the forecasted gallons per capita per day (GPCD) with their UWUO target to build or forecast an
active conservation program.
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2025 Orange County Water Demand Projection Model

8. Summary and Conclusions

The water demand forecasts presented in this technical memorandum provide a foundation for long-term
planning across Orange County retail water agencies and aligns with needs for the 2025 Urban Water
Management Plan. The model approach, which combined rigorous data collection and assessment and
econometric model development, ensures that projections are grounded in historical trends and agency-
approved demographic inputs.

Work with individual agencies to calibrate the forecasts revealed that the demand forecasts are highly
sensitive to demographic projections. Future water use is driven primarily by changes in population,
housing units, and jobs, all of which are subject to uncertainty and local planning decisions. The baseline
scenario reflects CDR-OCP2022 growth rates and member agency feedback, and alternative demographic
trajectories may be considered by individual agencies. Agencies may also use their calculated UWUO
targets to incorporate active conservation plans, which are not included in the forecasts.
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BOARD OF DIRECTORS

Marice H. DePasquale

President, Division III

MesaWater Shawn Dewane

®
DISTRICT Vice President, Division V

Jim Atkinson

Director, Division IV

Fred R. Bockmiller, P.E.
Director, Division I
James R. Fisler
Director, Division II

April 24, 2026

Alvaro Nunez

City Manager

City of Santa Ana

20 Civic Center Plaza
Santa Ana, CA, 92701

Subject: Mesa Water District 2025 Urban Water Management Plan Update
Dear Alvaro Nufez

Mesa Water District (Mesa Water) is in the process of preparing and updating its 2025 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act. An update
of the UWMP is required every five 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 Mesa Water’s notice that it is preparing and updating its 2025 UWMP, to be
adopted and submitted to the California Department of Water Resources (DWR) before the July 1, 2026
deadline. Mesa Water will also be re-adopting its 2025 Water Shortage Contingency Plan, as required
by DWR, as part of the 2025 UWMP.

A copy of Mesa Water’s draft 2025 UWMP will be available for review on www.MesaWater.org in Spring
of 2026, and Mesa Water will subsequently hold noticed public hearings on the 2025 UWMP and 2025
WSCP. Mesa Water invites you to submit comments and consult with it regarding its 2025 UWMP and
2025 WSCP. Mesa Water anticipates holding a public comment period in late Spring 2026, 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 Mesa Water’s 2025 UWMP update, please contact me at (949)
631-1206 or by email at PaulS@MesaWater.org.

Sincerely,

WL

Paul E. Shoénbefger, P.E.
General Manage

Providing an abundance of local, reliable, clean, safe water.
1965 Placentia Avenue Costa Mesa, CA 92627
MesaWater.org
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Director, Division II

April 24, 2026

Cecilia Gallardo-Daly
City Manager

City of Costa Mesa

P.O Box 1200

Costa Mesa, CA, 92628

Subject: Mesa Water District 2025 Urban Water Management Plan Update
Dear Cecilia Gallardo-Daly

Mesa Water District (Mesa Water) is in the process of preparing and updating its 2025 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act. An update
of the UWMP is required every five 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 Mesa Water’s notice that it is preparing and updating its 2025 UWMP, to be
adopted and submitted to the California Department of Water Resources (DWR) before the July 1, 2026
deadline. Mesa Water will also be re-adopting its 2025 Water Shortage Contingency Plan, as required
by DWR, as part of the 2025 UWMP.

A copy of Mesa Water’s draft 2025 UWMP will be available for review on www.MesaWater.org in Spring
of 2026, and Mesa Water will subsequently hold noticed public hearings on the 2025 UWMP and 2025
WSCP. Mesa Water invites you to submit comments and consult with it regarding its 2025 UWMP and
2025 WSCP. Mesa Water anticipates holding a public comment period in late Spring 2026, 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 Mesa Water’s 2025 UWMP update, please contact me at (949)
631-1206 or by email at PaulS@MesaWater.org.

Sincerely,

WL

Paul E. Shoénbefger, P.E.
General Manage

Providing an abundance of local, reliable, clean, safe water.
1965 Placentia Avenue Costa Mesa, CA 92627
MesaWater.org
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Director, Division I
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April 24, 2026

Doug Chaffee

Board of Supervisors Chairman
County of Orange

10 Civic Center Plaza

Santa Ana, CA, 92701

Subject: Mesa Water District 2025 Urban Water Management Plan Update
Dear Doug Chaffee

Mesa Water District (Mesa Water) is in the process of preparing and updating its 2025 Urban Water
Management Plan (UWMP) in compliance with the Urban Water Management Planning Act. An update
of the UWMP is required every five 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 Mesa Water’s notice that it is preparing and updating its 2025 UWMP, to be
adopted and submitted to the California Department of Water Resources (DWR) before the July 1, 2026
deadline. Mesa Water will also be re-adopting its 2025 Water Shortage Contingency Plan, as required
by DWR, as part of the 2025 UWMP.

A copy of Mesa Water’s draft 2025 UWMP will be available for review on www.MesaWater.org in Spring
of 2026, and Mesa Water will subsequently hold noticed public hearings on the 2025 UWMP and 2025
WSCP. Mesa Water invites you to submit comments and consult with it regarding its 2025 UWMP and
2025 WSCP. Mesa Water anticipates holding a public comment period in late Spring 2026, 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 Mesa Water’s 2025 UWMP update, please contact me at (949)
631-1206 or by email at PaulS@MesaWater.org.

Sincerely,

WL

Paul E. Shoénbefger, P.E.
General Manage

Providing an abundance of local, reliable, clean, safe water.
1965 Placentia Avenue Costa Mesa, CA 92627
MesaWater.org
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