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1 EXECUTIVE SUMMARY
This executive summary provides an overview of the Victorville Water District’s (VWD) 2015 Urban
Water Management Plan (UWMP). The purpose of the UWMP is for water suppliers to evaluate their
long term resource planning and establish management measures to ensure adequate water supplies
are available to meet existing and future demands. The UWMP provides a framework to help water
suppliers maintain efficient use of urban water supplies, continue to promote conservation programs
and policies, ensure that sufficient water supplies are available for future beneficial use, and provide a
mechanism for response during water drought conditions. This plan was prepared in compliance with
the California Water Code, and the guidelines and format established by the California Department of
Water Resources (DWR). This UWMP includes a 25 year planning period from 2015 to 2040.

As required by the Urban Water Management Plan Act (UWMP Act), this UWMP has been prepared with
the participation of the public and in coordination with appropriate agencies. Specific coordination and
participation details are included in Chapter 3.

VWD’s service area is located in the southwest region of San Bernardino County and encompasses
approximately 85 square miles. Throughout the planning period, VWD’s population is anticipated to
grow at about 1.6 to 2.3 percent annually, reaching over 200,000 by 2040.

VWD's potable water system supplies water solely from groundwater, pumped from the Mojave River
Basin (Basin). The Basin is adjudicated and Mojave Water Agency (MWA) serves as the Watermaster.
Per the Mojave Basin Area Judgment, producers in the Mojave Basin Area are allocated a Free
Production Allowance (FPA). Producers may pump more than their FPA, provided they purchase
Replacement Water. Funds collected for Replacement Water are then used by MWA to purchase
imported water supplies in wet years and recharge them into the Basin for use in dry years.

VWD’s 2015 demands were 20,569 acre feet (AF), which are substantially reduced from prior years due
to ongoing conservation efforts and a severe multi year drought that resulted in a series of executive
orders from the governor mandating 25% statewide conservation.

Senate Bill x 7 7 (SBX7 7), also known as the Water Conservation Bill of 2009, requires all water suppliers
to increase water use efficiency with the overall goal to decrease per capita water consumption within
the state by 20 percent by the year 2020. SBX7 7 specified methodologies for determining the baseline
water demand, 2015 interim urban water use target and the 2020 urban water use targets. The
baseline and targets were required to be reported in the 2010 UWMP for each urban retail water
supplier. This Plan is required to assess compliance with the 2015 interim urban water use target and
monitor progress toward compliance with the 2020 urban water use target. The VWD baseline per
capita demand is 253 gallons per capita per day (gpcd), the 2015 Interim Target is 227 GPCD, and the
2020 Target is 202 gpcd. VWD’s actual 2015 GPCD was 143, which surpasses the 2020 Target. The
development of the per capita demand targets is discussed in further detail in Chapter 5.

This Plan concludes that VWD has adequate supplies to meet demands during average, single dry and
multiple dry years throughout the 25 year planning period. VWD will continue aggressive water
conservation efforts, increased use of recycled water to offset potable water demand, and participation
in new water supply projects with MWA to ensure that supplies continue to meet current and projected
demands.
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2 INTRODUCTION
The California Water Code requires urban water suppliers within the state to prepare and adopt Urban
Water Management Plans (UWMPs) for submission to the California Department of Water Resources
(DWR). The UWMPs, which must be filed every five years, must satisfy the requirements of the Urban
Water Management Planning Act (UWMP Act) of 1983, including amendments that have been made to
the Act as well as other applicable regulations. The UWMP Act requires urban water suppliers servicing
3,000 or more connections, or supplying more than 3,000 acre feet (af) of water annually, to prepare an
UWMP.

The purpose of the UWMP is for water suppliers to evaluate their long term resource planning and
establish management measures to ensure adequate water supplies are available to meet existing and
future demands. The UWMP provides a framework to help water suppliers maintain efficient use of
urban water supplies, continue to promote conservation programs and policies, ensure that sufficient
water supplies are available for future beneficial use, and provide a mechanism for response during
water drought conditions.

The UWMP is a valuable planning tool used for multiple purposes including:
Serves as a valuable resource to the community and other interested parties regarding water
supply and demand, conservation and other water related information
Meets a statutory requirement of the California Water Code
Provides a key source of information for Water Supply Assessments (WSAs) and Written
Verifications of Water Supply
Supports regional long range planning documents including City and County General Plans
Provides a standardized methodology for water utilities to assess their water resource needs and
availability
Serves as a critical component of developing Integrated Regional Water Management Plans
(IRWMPs)
Provides a resource for regional involvement in the California Water Plan

This plan, which was prepared in compliance with the California Water Code, and as set forth in the
2015 guidelines and format established by the DWR, constitutes the 2015 Urban Water Management
Plan 2015 (Plan) for the Victorville Water District.

Throughout this report, water volume is represented in units of acre feet (AF). Data have been
compiled on a calendar year basis.

2.1 BACKGROUND
The California Urban Water Management Planning Act (UWMP Act) requires preparation of a plan that:

Accomplishes water supply planning over a minimum 20 year period in five year increments.
Recent DWR guidelines also suggest projecting through a 25 year planning horizon to maintain a
20 year timeframe until the next UWMP update has been completed and for use in developing
Water Supply Assessments.
Identifies and quantifies adequate water supplies, including recycled water, for existing and
future demands, in normal, single dry, and multiple dry years.
Documents conservation programs to encourage efficient use of urban water supplies.

Senate Bill x 7 7 (SBX7 7), also known as the Water Conservation Bill of 2009, which was incorporated
into the UWMP Act in 2009, requires all water suppliers to increase water use efficiency with the overall
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goal to decrease per capita water consumption within the state by 20 percent by the year 2020. SBX7 7
required DWR to develop certain criteria, methods, and standard reporting forms through a public
process that could be used by water suppliers to establish their baseline water use and determine their
water conservation targets. SBX7 7 and the SBX7 7 Guidebook specify methodologies for determining
the baseline water demand, 2015 interim urban water use target and the 2020 urban water use targets.
The baseline and targets were required to be reported in the 2010 UWMP for each urban retail water
supplier. This Plan is required to assess compliance with the 2015 interim urban water use target and
monitor progress toward compliance with the 2020 urban water use target.

A DWR Review Sheet checklist is provided in Appendix A as a reference for the various sections within
this UWMP that address the requirements of the UWMP Act. Table 2 1 summarizes changes to the
UWMP Act since 2010 that have been addressed in this UWMP.

Table 2 1. Summary of Changes in the UWMP Act Since 2010
Change CWC Section Legislative Bill Summary
Demand
Management
Measures

10631 (f)(1) and
(2)

AB 2067, 2014 Requires water suppliers to provide narratives
describing their water demand management
measures, as provided. Requires retail water
suppliers to address the nature and extent of
each water demand management measure
implemented over the past 5 years and
describe the water demand management
measures that the supplier plans to implement
to achieve its water use targets.

Submittal
Date

10621 (d) AB 2067, 2014 Requires each urban water supplier to submit
its 2015 plan to the Department of Water
Resources by July 1, 2016.

Electronic
Submittal

10644 (a) (2) SB 1420, 2014 Requires the plan, or amendments to the plan,
to include any standardized forms, tables, or
displays specified by the department.

Updates to
Baseline and
Target GPCD
using Census
Data

10608.20 Allows urban retail water suppliers to update
their 2020 urban water use target in the 2015
UWMP. DWR’s 2015 UWMP Guidebook
requires water suppliers to recalculate their 10
and 5 year baseline populations using 2000 and
2010 Census data. This may affect the baseline
and target GPCD values calculated in the 2010
UWMP, which must be modified accordingly in
the 2015 UWMP.

Standardized
Forms

10644 (a) (2) SB 1420, 2014 Requires the plan, or amendments to the plan,
to include any standardized forms, tables, or
displays specified by the department.

Water Loss 10631 (e) (1) (J)
and (e) (3) (A)
and (B)

SB 1420, 2014 Requires a plan to quantify and report on
distribution system water loss.
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Change CWC Section Legislative Bill Summary
Estimating
Future
Water
Savings

10631 (e) (4) SB 1420, 2014 Provides for water use projections to display
and account for the water savings estimated to
result from adopted codes, standards,
ordinances, or transportation and land use
plans, when that information is available and
applicable to an urban water supplier.

Voluntary
Reporting
of Energy
Intensity

10631.2 (a) and
(b)

SB 1036, 2014 Provides for an urban water supplier to include
certain energy related information, including,
but not limited to, an estimate of the amount
of energy used to extract or divert water
supplies.

The 2015 UWMPs must be submitted to DWR by the water purveyors by July 1, 2016. Typically, UWMPs
are due on December 31 of years ending in ‘0’ and ‘5’, but a six month extension has been granted for
submittal of the 2015 UWMPs to provide additional time for water suppliers to demonstrate compliance
with their established water use target for the year 2015 per SBX7 7. The draft 2015 UWMP Guidebook
became available in November 2015 and was finalized in March 2016. DWR’s 2015 UWMP schedule is
summarized in Table 2 2.

Table 2 2. DWR Schedule
Date Event/Task
November, 2015 Draft Guidebook released
December , 2015 Workshops
January, 2016 Final Draft Guidebook released
March, 2016 Final Guidebook, materials and tools released
July 1, 2016 UWMPs due to DWR

2.2 PREVIOUS URBANWATERMANAGEMENT PLAN
Pursuant to the UWMP Act, VWD previously prepared and adopted an UWMP in 2010. This Plan serves
as an update to the 2010 UWMP.

2.3 UWMPS AND GRANT OR LOAN ELIGIBILITY
In order for an urban water supplier to be eligible for any water management grant or loan administered
by DWR, the agency must have a current UWMP on file that has been determined by DWR to address
the requirements of the Water Conservation Act of 2009. A current UWMP must also be maintained by
the water supplier throughout the term of any grant or loan administered by DWR. An UWMP may also
be required in order to be eligible for other State funding, depending on the conditions that are
specified in the funding guidelines.

As documented in Chapter 5, VWD has met its 2015 Interim Urban Water Use Target and is in
compliance with the water conservation requirements established by the Water Conservation Act of
2009.
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2.4 UWMP ORGANIZATION
This plan is structured to follow the organization recommended by DWR and contains nine chapters,
followed by appendices that provide supporting documentation for the information presented in the
report. The chapters are briefly described below:

Chapter 1 – Executive Summary.

Chapter 2 Introduction. This chapter presents the purpose of this UWMP.

Chapter 3 Plan Preparation, Adoption, and Submittal. This chapter describes the efforts of the VWD
to coordinate the preparation of the UWMP with appropriate nearby agencies, discusses the measures
used to solicit public participation in the UWMP, and the submittal process for the UWMP.

Chapter 4 System Description. This chapter presents a description of VWD’s water service area and
various characteristics of the area served including climate, population, and other demographic factors.

Chapter 5 System Water Use and SB X7 7 Requirements. This chapter addresses the calculation and
methodology for VWD’s baseline and target GPCD’s, as well as VWD’s current and 2015 interim target
GPCD to assess progress toward meeting the 2020 SB X7 7 Target GPCD. This chapter also presents the
quantity of water supplied to the agency’s customers including a breakdown of demands and demand
projections by user classification.

Chapter 6 System Supplies. This chapter presents a description of the agency’s existing and future
water supply sources for the next 25 years. The description of water supplies includes information on
the groundwater usage such as water rights, determination if the basin is in overdraft, adjudication
decree, and other relevant information.

Chapter 7 Water Supply Reliability Assessment. In this chapter, the UWMP addresses the reliability of
the agency’s water supplies. This includes supplies that are vulnerable to seasonal or climatic variations.
In addition, there is an analysis of supply availability in a single dry year and in multiple dry years.

Chapter 8 Water Shortage Contingency Planning. This chapter includes an urban water shortage
contingency analysis that includes stages of action to be undertaken in the event of water supply
shortages; a water shortage contingency ordinance; prohibitions, consumption reduction methods and
penalties; an analysis of revenue and expenditure impacts and measures to overcome these impacts;
actions to be taken during a catastrophic interruption; and a mechanism for measuring water use
reduction.

Chapter 9 Demand Management Measures. This chapter includes a description of VWD’s DMMs. This
includes programs which are currently implemented or scheduled for implementation.
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3 PLAN PREPARATION, ADOPTION, AND SUBMITTAL
This plan was prepared based on guidance from DWR’s Guidebook to Assist Water Suppliers in the
Preparation of a 2015 Urban Water Management Plan (UWMP Guidebook) (1), DWR Urban Water
Management Plans Public Workshops and Webinars,Methodologies for Calculating Baseline and
Compliance Urban Per Capita Water Use (SB7 Guidebook) (2), and the 2015 DWR Review Sheet Checklist
(Appendix A).

3.1 BASIS FOR PREPARING A PLAN
VWD provides water to a service area that includes most of the City of Victorville as well as areas of
unincorporated San Bernardino County. VWD operates a single Public Water System (PWS). Relevant
statistics about VWD's PWS are presented in the table below.

Table 3 1. Public Water Systems
Public Water System

Number
Public Water System

Name
Number of Municipal
Connections 2015

Volume of Water
Supplied 2015

3610052 Victorville Water
District 34,779 19,092

3.2 COORDINATION
To prepare this UWMP, VWD coordinated with multiple neighboring and stakeholder agencies. The
coordinated efforts were conducted to: 1) inform the agencies of VWD’s efforts and activities; 2) gather
high quality data for use in developing this UWMP; and 3) coordinate planning activities with other
related regional plans and initiatives. The coordination activities conducted by VWD are summarized in
Table 3 2.

Table 3 2. Agency Coordination

Agency /
Organization
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pl
an

1

W
as

se
nt

a
no

tic
e
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n
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op

t
Mojave Water
Agency X X

Town of Apple
Valley X

City of
Adelanto X

County of San
Bernardino X

Victor Valley
Wastewater
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City of Hesperia X

City of Barstow X
Table to be updated upon completion of each notification.

As a regional water planning and management agency, Mojave Water Agency (MWA) has engaged the
retail water agencies in their service area in a cooperative approach to developing the 2015 UWMPs.
MWA developed a customized and robust methodology for population and demand forecasts that can
be applied uniformly to the retail water agencies in their service area to ensure the regional consistency
of this 2015 UWMP cycle. VWD worked cooperatively with MWA through the development of this
UWMP to share historic water use data and apply this regional methodology. The projections presented
in this plan have been integrated into MWA’s UWMP to be rolled up into their regional forecast.

3.3 PLAN ADOPTION, SUBMITTAL, AND IMPLEMENTATION
To fulfill the requirements of Water Code Section 10621(c), VWD sent letters of notification of
preparation of the 2015 UWMP to all neighboring cities and San Bernardino County 60 days prior to the
public hearing. Copies of the 60 day notification letters are attached as Appendix B.

To fulfill the requirements of Water Code Section 10642 of the UWMP Act, VWD made the draft 2015
UWMP available for public review and held a public hearing on June 21, 2016. The time and place of the
public review hearing was noticed on June 3, 2016 and June 10, 2016 and the hearing notice is attached
in Appendix C.

VWD encouraged public participation in the UWMP adoption process through the notifications to the
public through the newspaper and publicizing the UWMP through its website. VWD also made the 2015
UWMP available for public review in its offices during normal hours prior to the public hearing and 30
days after.

The Final 2015 UWMP was formally adopted by the VWD Board of Directors on June X, 2016. A copy of
the Adoption Resolution is included in Appendix D. A copy of the Final 2015 UWMP was sent to the
California State Library, DWR (electronically using the WUEdata reporting tool), and other appropriate
agencies within 30 days of adoption. The adopted UWMP will be available for public review at the
VWD’s offices during normal business hours for 30 days following submission to DWR and will be posted
on VWD’s website.

The implementation of this plan shall be carried out as described unless significant changes occur
between the adoption of this plan and the 2020 plan. If such significant changes do occur, VWD will
amend and readopt the plan as required by the California Water Code.
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4 SYSTEM DESCRIPTION

4.1 LOCATION
VWD is located in the southwest region of San Bernardino County, California. VWD lies north of the San
Bernardino Mountains in the Mojave Desert approximately 90 miles northeast of Los Angeles.

4.2 SERVICE AREA
VWD’s service area, shown in Figure 4 1 encompasses the entire City of Victorville as well as areas
within the City’s sphere of influence. VWD is bounded by the City of Adelanto to the west and the City
of Hesperia to the south. The City of Apple Valley, Spring Valley Lake, and the Mojave Narrows Regional
Park lie to the east.

In July of 2007, both Victor Valley Water District (VVWD) and Baldy Mesa Water District (BMWD) were
absorbed by VWD, and formed Improvement District 1 (ID1) and Improvement District 2 (ID2),
respectively, of VWD. VWD ID1 encompasses approximately 58 square miles, including the Southern
California Logistics Airport (SCLA), comprising approximately 14 square miles. VWD ID2 coincides with
the former BMWD service area and encompasses approximately 27 square miles. The entire VWD
service area encompasses about 85 square miles.

4.2.1 MojaveWater Agency
The VWD service area lies within the service area of MWA, which was established in 1960 due to
concerns over declining groundwater levels in the Mojave Basin, El Mirage Basin, Lucerne Valley,
Johnson Valley, and Morongo Basin areas. MWA was created to ensure that sufficient water is available
to meet current and future needs in their service area. MWA is one of 29 State Water SWP Contractors
and imports water from the State Water Project (SWP) as a supplemental supply source for their service
area. MWA is also responsible for implementing the Mojave Basin Area Judgment, which adjudicated
the rights to produce water from the available natural water supply to better manage groundwater
supplies. VWD’s water supply in the Mojave Basin is discussed further in Section 6.2.
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Figure 4 1. Service Area Boundary Map
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4.3 SERVICE AREA POPULATION
For the 2015 UWMP cycle, MWA engaged Beacon Economics to develop a customized population
forecast through 2060 for the MWA service area and its incorporated cities, subareas, and water
purveyors, including the VWD service area. These population forecasts were used for this Plan. The
methodology and findings are summarized briefly below and are described in more detail in theMojave
Water Agency Population Forecast, December 2015, provided in Appendix E.

Historical data used in the forecast of the incorporated cities were obtained from the California
Department of Finance (DOF), which makes estimates available from 1970 forward on an annual basis.
Based on this data, Beacon Economics created an econometric time series model to capture the
historical correlations with countywide population growth. Future population growth for the
incorporated cities of the MWA service area was then estimated using these historic correlations and a
long run driver of countywide population growth.

The MWA service area is anticipated to experience population growth rates over the next several
decades that are stronger than those anticipated for San Bernardino County overall. The broader Inland
Empire region has seen strong economic and employment growth these last few years, and much of that
has been due to its affordability advantage it holds over coastal counties of Southern California. In
similar fashion, the MWA service area is expected to see this kind of growth as well, relative to other
parts of the Inland Empire, due to its affordability advantage relative to the broader region. The current
data available for the incorporated cities of the MWA service area shows that the region has not yet
transitioned to being one of the growth centers for San Bernardino County, but given its clear advantage
in terms of home prices, Beacon Economics expects economic and population growth to pick up in the
years to come and over the life of this forecast.

Beacon Economics’ analysis showed that, compared to other cities in the region, the City of Victorville
experienced one of the strongest average annual population growth rates from 1990 to 2010 and the
2011 to 2015 estimates indicate similar relative growth. The current forecast calls for 1.9% average
annual population growth for the VWD service area through 2040, slightly higher than the 1.8% for the
MWA service area overall. The historical and projected annual growth rates are shown in Table 4 1. The
historical, current, and projected service area populations are shown in Table 4 2 and Figure 4 2.

Table 4 1. Historical and Projected Annual Growth Rate
2005 2010 2010 2015 2015 2020 2021 2025 2026 2030 2031 2035 2036 2040

Growth Rates 5.9% 1.0% 1.7% 2.3% 2.0% 1.9% 1.6%

Table 4 2. Population – Historical, Current, and Projected
2000 2005 2010 2015 2020 2025 2030 2035 2040

Population
Served 69,095 91,832 122,051 128,005 139,151 155,657 172,143 188,896 204,986
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Figure 4 2. Historical, Current, and Projected Population

4.4 CLIMATE
VWD’s climate is characterized by warm summers and cool winters. Table 4 3 presents average climate
data for the service area, including temperature, rainfall and reference evapotranspiration (ETo). As
shown in Table 4 3 the warmest month of the year is July with an average temperature of 80 degrees
Fahrenheit (°F), while the coldest months of the year are December and January with an average
temperature of 44°F.

The annual average precipitation at VWD is about 6 inches. As shown in Table 4 3 the majority of the
rainfall occurs in the months November through March. January and February are the wettest months
with an average rainfall of approximately 1 inch.

Table 4 3. Historical Climate Data

Month Average Temperature
(°F)1

Average Precipitation
(in.)1

Average Standard ETo
(in.)2

January 44.4 0.95 2.02

February 47.8 1.05 3.51

March 52.0 0.80 5.16

April 58.0 0.36 6.55

May 65.2 0.13 7.65

June 73.2 0.04 8.75

July 80.0 0.14 8.68

August 78.8 0.21 9.27

September 72.9 0.23 6.73

October 62.4 0.32 4.26

91,832

122,051 128,005
139,151

155,657
172,143

188,896
204,986

50,000

100,000

150,000

200,000

250,000
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Month Average Temperature
(°F)1

Average Precipitation
(in.)1

Average Standard ETo
(in.)2

November 51.0 0.50 2.90

December 44.4 0.79 2.16

Notes:
1NOAA weather station 049325 in Victorville; data from 1917 through 2016; http://wrcc.dri.edu;
2CIMIS weather station 117 in Victorville; http://wwwcimis.water.ca.gov/

4.4.1 Potential Effects of Global Climate Change
The MWA IRWM Plan (3) performed an assessment of climate change effects throughout their service
area, including VWD’s service area. Climate change is driven by increasing concentrations of carbon
dioxide and other greenhouse gases (GHG) that cause an increase in temperature and stress natural
systems, such as oceans and the hydrologic cycle. California faces the prospect of significant water
management challenges related to climate change and is already experiencing a wide array of effects.
Impacts that are currently occurring and that are projected to continue include increased temperatures,
sea level rise, a reduced winter snowpack, and altered precipitation patterns, including more frequent
and intense storm events.

While it is clear that actions must be taken to reduce GHG emissions to mitigate impacts on global
climate, adaptation to already occurring impacts is also crucial to continue to effectively manage the
State’s water resources. Water resource managers and customers can play key roles in improving water
and energy efficiency, reducing GHG emissions, and improving stewardship of the State’s natural
resources. Climate changes that may affect VWD water resources include:

Higher temperatures and heat waves that increase demand for water, especially for agricultural
and residential irrigation uses.

Water Uncertainty: A projected overall decrease in precipitation levels coupled with more
intense individual storm events may lead to increased flooding. Higher temperatures may cause
more precipitation to fall as rain rather than snow, hasten snowmelt and increase runoff,
making it more difficult to capture storm water flows for storage. Increased evaporation will
create a generally drier climate, with wildfires likely to increase and groundwater basins likely to
receive less replenishment.

VWD’s expected water supply is groundwater pumped from the Mojave Groundwater Basin, the largest
groundwater resource in the MWA service area. Any water quality impacts to groundwater sources due
to climate change are expected to be indirect, and primarily due to decreased recharge from lower
precipitation and increased use of groundwater to make up loss of imported water. Decreased recharge
and increased groundwater pumping may allow concentrations of groundwater contaminants such as
arsenic, nitrates, Chromium VI and TDS to increase in local basins, which may trigger additional
treatment requirements and increase groundwater treatment costs.

A projected overall decrease in precipitation levels coupled with more intense individual storm events
may lead to increased flooding in the region. Flood risks are greatest if flood conveyance channels,
storm drains and natural streambeds lack sufficient capacity to convey these intense flows.
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4.4.2 Addressing Climate Change
There are two main strategies to deal with climate change – mitigation strategies and adaptation
strategies. Mitigation strategies combat climate change by directly reducing GHG emissions or minimize
increases in GHG emissions while adaptation strategies generally refer to efforts that deal with the
impacts of climate change.

Typically, mitigation or GHG reduction measures are accomplished by implementing specific energy
efficiency programs or projects, installing renewable energy projects, implementing waste to energy
projects at wastewater treatment plants, promoting carbon sequestration, and conducting water
efficiency and demand reduction programs. All of these measures either directly create carbon free
energy or reduce the need for generation of electricity from fossil fuel fired electric plants. The AB 32
Scoping Plan contains the main strategies California will use to reduce GHG emissions that cause climate
change. The scoping plan has a range of GHG reduction actions which include: direct regulations,
alternative compliance mechanisms, monetary and non monetary incentives, voluntary actions, and
market based mechanisms such as a cap and trade system.

Adaptation addresses operational changes that need to be made in order to accommodate the
increasing temperatures, the increased possibility for severe flooding and the decreasing precipitation
as snow predicted by the climate models.

Large water and wastewater agencies could conduct Energy and GHG Master Plans to assess their
energy and carbon footprints, and create an Action Plan of strategies for greater energy efficiency and
GHG emission reductions. Fully exploring the Water Energy Carbon nexus can identify opportunities for
energy savings and GHG emission reductions through water operations, programs, and projects.

Suggested regional adaptation strategies to address potential reductions in water supply include the
following (3):

Establish a climate change adaptation public outreach and education program.
Build collaborative relationships between regional entities and neighboring communities to
promote complementary adaptation strategy development and regional approaches.
Establish an ongoing monitoring program to track local and regional climate impacts and
adaptation strategy effectiveness. Expand water storage and conjunctive management of
surface and groundwater resources.
Address the State policy goal of reducing reliance on the Delta by promoting and investing in
projects and programs that allow the Region to meet water demands with alternative sources of
supply and/or demand management actions during times when imported supplies from the
Delta are reduced or unavailable due to dry years, droughts, system outages, environmental and
regulatory restrictions, or other reasons.
Enhance use of recycled water for appropriate uses as a drought proof water supply.
Enhance practices of water exchanges and water banking outside the Region to supplement
water supply.
Encourage local agencies to develop and implement AB 3030 Groundwater Management Plans
(GWMPs) as a fundamental component of the IRWM Plan.
Develop plans for local agencies in the Region to monitor the elevation of their groundwater
basins.
Encourage cities and the county agencies in the Region to adopt local ordinances that protect
the natural functioning of groundwater recharge areas.
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5 SYSTEMWATER USE AND SBX7 7 REQUIREMENTS

5.1 SB X7 7 BASELINES AND TARGETS
SBX7 7 requires all water suppliers to increase water use efficiency with the overall goal to decrease
per capita water consumption within the state by 20 percent by the year 2020. An urban retail water
supplier must set a 2020 water use target (herein called the Compliance Water Use Target) and a 2015
interim target (herein called the Interim Water Use Target). VWD had previously calculated baseline
water use and water use targets as required in the 2010 UWMP. However, for the 2015 UWMP, DWR
has required that agencies use 2010 census data in the calculation of service area populations, which
was not available when the 2010 UWMP was prepared. In this Plan, VWD has re calculated its historic
service area population using the DWR Population Tool, and this section presents an updated calculation
of baseline water use and water use targets. Baseline water use and reduction targets are based on
water use in gallons per capita per day (GPCD).

DWR has prepared standardized tables to record and document the calculations required for this
section. The standardized tables for VWD’s calculations are included in Appendix H.

5.1.1 Baseline Water Use
The first step in developing the baseline water use for VWD is determining the applicable range of years
to calculate the baseline average. The UWMP Act stipulates an agency may use either a 10 or 15 year
average to determine their baseline. If 10 percent of total urban retail water deliveries in 2008 were
from recycled water, then the agency can use a 15 year average baseline if it chooses. Recycled water
use in the VWD service area was less than 10 percent in 2008, therefore, a 10 year average was used for
baseline determination. The UWMP Act requires the use of a continuous 10 year range with the end of
the range falling between December 31, 2004 and December 31, 2010 to determine the baseline. Years
1996 to 2005 have been selected as the 10 year base period. In addition to the 10 year baseline, a 5
year baseline is also used to establish the minimum criteria for VWD’s use reduction targets. The
UWMP Act requires the use of a continuous 5 year range with the end of the range falling between
December 31, 2007 and December 31, 2010 to determine the baseline. Years 2003 to 2007 have been
selected for calculation of the 5 year base period.

To calculate water use in GPCD, gross daily water use is divided by the service area population. The
calculation of gross water use begins with the total amount of water put into the potable water
distribution system by VWD. Water exported to other agencies is subtracted to leave the amount used
by VWD retail customers, or gross water use. VWD's historical service area population was calculated
using the DWR Population Tool. The tool directly calculated a service area population for 1990, 2000,
and 2010. Populations for intermediate years were calculated by assuming a constant growth rate
between census years.

VWD’s historic population, gross water use and GPCD from 1996 to 2015 is shown in Table 5 1.
As shown in Table 5 1, for the period from 1996 through 2005, the 10 year average Base Daily Per Capita
Water Use for VWD is 253 GPCD. For the period from 2003 through 2007, the 5 year average is 252
GPCD.

Tables to document the calculation of gross water use are included with the required SB X7 7 tables in
Appendix H.



2015 Urban Water Management Plan Public Draft 5. SystemWater Use and SBX7 7 Requirements
Victorville Water District

6/6/2016 15

Table 5 1. Baseline and Target Gallons Per Capita Per Day (GPCD) Data
Year Population Gross Water Use, AFY GPCD

1996 62,529 18,921 270

1997 64,026 18,835 263

1998 65,558 17,455 238

1999 66,914 18,960 253

2000 69,095 20,636 267

2001 73,140 19,859 242

2002 77,422 21,736 251

2003 81,955 22,409 244

2004 86,753 24,245 249

2005 91,832 25,923 252

2006 97,208 28,317 260

2007 102,899 29,256 254

2008 108,924 25,234 207

2009 115,301 24,073 186

2010 122,051 22,729 166

2011 123,448 22,793 165

2012 125,231 23,260 165

2013 126,763 23,443 165

2014 127,283 23,420 164

2015 128,005 20,569 143

10 Year Average Baseline (1996 2005) 253

5 Year Average Baseline (2003 2007) 252

95% of 5 Year Baseline 239

5.1.2 2015 and 2020 Targets
DWR allows agencies to select from four potential methods for calculating the Compliance and Interim
Water Use Targets as set forth by Water Code section 10608.20(b). VWD has selected Method 1, which
defines the 2020 Compliance Water Use Target as a 20 percent reduction of average per capita from the
10 year average baseline period. A 20 percent reduction from VWD’s 10 year average baseline water
use of 253 GPCD is 202 GPCD; this is the VWD 2020 Compliance Water Use Target. The 2015 interim
water use target is simply the midpoint of the baseline and the 2020 Compliance Water Use Target,
which is 227 GPCD.

5.1.3 MinimumWater Use Reduction Requirement
The final step in determining the applicability of the water use target for VWD is to confirm the water
use targets meet the minimum reduction requirements as defined by DWR. The chosen Compliance
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Water Use Target must be less than 95 percent of the 5 year baseline, which is 239 GPCD, as shown in
Table 5 1. VWD’s calculated Compliance Water Use Target of 227 GPCD meets this requirement.

5.1.4 Summary of Baseline and Target Water Use
A summary of the baseline and target water use calculations, as well as a comparison to the prior values
calculated in the 2010 UWMP are summarized in Table 5 2.

Table 5 2. Baselines and Targets Summary
Baseline
Period

Start
Year

End
Year

Average Baseline
GPCD

2015 Interim
Target

Confirmed 2020
Target

2010
UWMP

10 year 1996 2005 260 234 208

5 year 2003 2007 249

2015
UWMP

10 year 1996 2005 253 227 202

5 year 2003 2007 252

For the 2015 UWMP, DWR has required that agencies use 2010 census data in the calculation of service
area populations, which was not available when the 2010 UWMP was prepared. DWR developed a
population tool that utilizes 1990, 2000, and 2010 census data, the agency’s service area, and
connections data to calculate historical populations. VWD historical populations using this DWR
population tool, were higher than the population estimates used in the 2010 UWMP, which resulted in a
lower baseline GPCD and lower Compliance and Interim Water Use Targets.

The VWD Compliance Water Use Target is 202 GPCD and the 2015 Interim Target is 227 GPCD. VWD’s
calculated GPCD for 2015 and Interim Water Use Targets are summarized in Table 5 3. As shown, VWD
has achieved and surpassed the 2015 Interim Water Use Target.

Table 5 3. 2015 Compliance
Actual 2015 GPCD 2015 Interim Target GPCD Did Supplier Achieve Targeted Reduction for 2015?

143 227 YES

5.1.5 Future GPCD Projections
For the purposes of projecting water use, VWD used the methodology proposed by MWA, which uses a
logarithmic best fit curve on historical GPCD data from 2010 through 2015 to project GPCD through
2040, as shown in Figure 5 1. Projected GPCD values obtained from this graph are shown in Table 5 4.
The logarithmic regression analysis allows for recognition of reductions in per capita water use over the
last several years, while also allowing for future reductions in per capita water use, although at a slower
rate of change. Future reduction in per capita water demand will be realized through ongoing
conservation programs and passive savings from laws and ordinances requiring utilization of low flow
housing fixtures and water efficient landscaping.

Table 5 4. Projected GPCD Based on Logarithmic Curve in Figure 5 1
2020 2025 2030 2035 2040

GPCD 155 154 153.3 152.5 151.7
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Figure 5 1. Baseline, Historic, and Projected GPCD

5.2 WATER DEMANDS

5.2.1 Potable Retail Water Demands
VWD categorizes its water use customers as single family residential, multi family residential,
commercial/institutional, industrial, landscape/irrigation, other and schools. Currently, some water
sales to construction meters, government agencies, schools, churches, prisons, and some institutional
entities fall under the “other” category. VWD’s historical retail water use by customer type for the years
from 2011 through 2015 is summarized in Table 5 5.

Table 5 5. Historical and Current Water Demand by Use Type, AFY
Use Type 2011 2012 2013 2014 2015

Single Family 16,766 16,961 16,949 15,113 14,119

Multi Family 1,437 1,874 1,870 1,806 1,692

Commercial / Institutional 2,152 2,807 1,528 1,316 1,233

Industrial 0 0 0 778 729

Landscape / Irrigation 347 453 1,580 1,445 1,354

Other 5 7 7 7 18

Losses 2,086 1,159 1,509 2,955 1,437

Exported Water 0 4 308 109 262

Total Demand 22,793 23,264 23,751 23,529 20,843
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Future water demand projections are calculated by multiplying the projected GPCD in Table 5 4 and the
projected population in Table 4 2.

Table 5 6. Potable Water Demand Projections, AFY
2015 2020 2025 2030 2035 2040

GPCD 143.5 155 154 153.3 152.5 151.7

Population 128,005 139,151 155,657 172,143 188,896 204,986

Projected Water Demand 20,843 24,226 26,767 29,560 32,268 34,928

Future water use by type is projected by applying ratios of water use by customer type in 2015 to the
total water use from 2020 through 2040, as shown in Table 5 7. Water losses are assumed to remain at
the 2015 value of 7.4% of total water use. Water losses are discussed in more detail in Section 5.2.5.

Table 5 7. Projected Water Demand by Use Type, AFY
Use Type 2020 2025 2030 2035 2040

Single Family 16,554 18,291 20,199 22,049 23,867

Multi Family 1,984 2,192 2,420 2,642 2,860

Commercial / Institutional 1,446 1,598 1,764 1,926 2,085

Industrial 855 945 1,043 1,139 1,233

Landscape / Irrigation 1,587 1,754 1,937 2,114 2,289

Other 7 8 8 9 10

Water Losses 1,793 1,981 2,188 2,388 2,585

Total Water Demand 24,226 26,767 29,560 32,268 34,928

The number of total future connections is projected by dividing the projected population by the number
of persons per connection. In 2015, there were 3.75 persons per connection in the VWD service area
and it is assumed that this ratio will remain constant through 2040. The number of future connections
by type is projected by applying the ratios of connections by customer type in 2015 to the total number
of projected connections in each year. The projected number of future connections by type is shown in
Table 5 8.

Table 5 8.Projected Connections by Use Type
Use Type 2015 2020 2025 2030 2035 2040

Single Family 32,862 35,093 39,256 43,414 47,639 51,696

Multi Family 596 636 712 787 864 938

Commercial / Institutional 781 834 933 1,032 1,132 1,229

Industrial 258 276 308 341 374 406

Landscape / Irrigation 282 301 337 373 409 444

Other 0 0 0 0 0 0

Total 34,779 37,140 41,546 45,946 50,418 54,712
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5.2.2 Sales to Other Water Agencies

VWD has emergency connections with the Phelan/Pinon Hills Community Services District, Adelanto
Public Utilities Authority and Liberty Utilities Apple Valley (formerly Apple Valley Ranchos Water
Company) to deliver water in emergencies. Water deliveries were made through some of these
connections from 2012 2015, as shown in Table 5 9. As these connections are intended for emergency
use, VWD does not intend to regularly sell water to these or other agencies in the future.

Table 5 9. Sales to Other Water Agencies, AFY
Use Type Agency 2011 2012 2013 2014 2015

Sales to other
agencies

Liberty Utilities Apple Valley 0 0 0 0 0

Sales to other
agencies

Phelan/Pinon Hills
Community Services District 0 0 42 60 0

Sales to other
agencies

Adelanto Public Utilities
Authority 0 4 266 49 262

Total Sales to
Other Agencies 0 4 308 109 262

5.2.3 RecycledWater Demands
Currently, the only user of RW is the High Desert Power Plant (HDPP). HDPP’s total cooling water needs
are an average of 2,900 AFY through 2040. HDPP has been in operation since 2003 and began using RW
for a portion of their cooling water in 2010. The cooling water can be supplied from a combination of
sources, including VWD’s Victorville Wastewater Treatment Facility (VWTF), VVWRA’s WWTP, or
imported SWP water. VWD and HDPP signed an agreement in September 2010 whereby the VWD
would supply HDPP with up to 4,000 AFY of RW. HDPP’s RW demand ranged from 611 to 749 AFY in
2014 and 2015 and is expected to remain in that range over the next three years. By 2019, HDPP’s goal
is to utilize 100% RW for their cooling water, or 2,900 AFY.

VWD is in the process of expanding their RW distribution system at SCLA to serve RW to additional
customers, including Schmidt Park and the nearby ball field. VWD has also installed RW fill stations at
SCLA that can be used to fill water trucks for dust control near the SCLA runways or for construction
projects at SCLA. VWD is in the process of obtaining regulatory approval for these new RW uses and
anticipates providing RW to these users in 2017. Schmidt Park and the ball fields are estimated to need
a combined 30 AFY once they are converted to RW. Dust control uses can be variable and are difficult to
project, therefore, RW demands for dust control are not included in the projected RW use estimates.
Historical, current, and projected recycled water use are shown in Table 5 10. Table 5 11 summarizes
the volume of RW used by beneficial use type in 2015. Additionally, VWD applied 165 AF of recycled
water to the Westwinds Golf Course as irrigation in 2015. The Westwinds Golf Course is closed and
would not otherwise use potable water for irrigation so this is considered a method of disposal, rather
than a beneficial use.
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Table 5 10. Recycled Water Historical, Current, and Projected Use, AFY
RW User 2010 2015 2020 2025 2030 2035 2040

HDPP 0 611 2,900 2,900 2,900 2,900 2,900

Schmidt Park
and Ball Field 0 0 30 30 30 30 30

Total 0 611 2,930 2,930 2,930 2,930 2,930

Table 5 11. 2010 UWMP Recycled Water Use Projection Compared to 2015 Actual, AFY
Beneficial Use Type 2010 Projection for 2015 2015 Actual Use

Industrial Reuse 2,700 611

Landscape Irrigation 300 0

Total 3,000 611

5.2.3.1 Actions to Encourage and Optimize Future Recycled Water Use

VWD plans to continue to pursue opportunities to expand RW use at SCLA. Near term plans are
summarized in Table 5 12.

Table 5 12. Methods to Expand Future Recycled Water Use

Name of Action Description
Planned

Implementation
Year

Expected Increase in
Recycled Water Use,

AFY

Serve Schmidt Park and
the Ball Field

Irrigation using recycled water 2017 30

Require RW for Dust
Control at SCLA

VWD will require the use of
RW for all dust control water
uses at SCLA

2017 Variable

Increase RW deliveries
to HDPP

Industrial use 2019 2,289

Expand RW Use at SCLA Expand RW distribution
system to serve additional
industrial and irrigation uses

TBD TBD

5.2.4 Water Use for Lower Income Households
Senate Bill 1087 requires that water use projections of an UWMP include the projected water use for
single family and multi family residential housing for lower income households.

The Southern California Association of Governments (SCAG) published the Regional Housing Needs
Allocation Progress (RHNA) 5th Cycle Regional Housing Needs Assessment Final Allocation Plan (Housing
Needs Assessment) assessed the cities in Southern California to determine the percent of individuals
living in the community that are: very low income, low income, moderate income, and above moderate
income. For the City of Victorville, the RHNA Housing Needs Assessment determined that 23.0 percent
are very low income and 16.8 percent are low income for a combined total of 39.8 percent. VWD
applied this 39.8 percent to the projected single and multi family demands to determine projected



2015 Urban Water Management Plan Public Draft 5. SystemWater Use and SBX7 7 Requirements
Victorville Water District

6/6/2016 21

demands for very low and low income single and multi family users, as shown in Table 5 13. These low
income water demand projections are included in the total water demands in Table 5 7.

Table 5 13. Low Income Household Demands, AFY
Demand 2015 2020 2025 2030 2035 2040

Single Family 5,619 6,589 7,280 8,039 8,776 9,499

Multi Family 673 789 872 963 1,052 1,138

Total 6,292 7,378 8,152 9,003 9,827 10,637

VWD will not deny or put unreasonable conditions for water services, or reduce the amount of services
applied for by a proposed development that includes housing units affordable to lower income
households unless one of the following occurs:

VWD specifically finds that it does not have sufficient water supply
VWD is subject to a compliance order issued by the State that prohibits new water connections
The applicant has failed to agree to reasonable terms and conditions relating to the provision of
services

The conditions above apply equally to all applicants and developers.

5.2.5 Distribution SystemWater Losses
VWD has an active water loss control program and has performed a water loss audit using the American
Water Works Association (AWWA) Free Water Audit Software in 2015 to perform a water audit for FY
2015, which is attached in Appendix G. The audit results are summarized in Table 5 14.

Table 5 14. Water Loss Summary Most Recent 12 Month Period Available
Reporting Period Start Date (mm/yyyy) Volume of Water Loss, AFY

01/2015 1,436

VWD’s annual losses were calculated based on the percent of losses in 2015 (7.4%) and the projected
total water use from 2020 through 2040. In the near term VWD will focus on refining its information
and identifying categories of real losses. In addition, VWD will continue its leak detection and water
main replacement program as well as upgrades to current distribution system infrastructure. An
updated water audit will be performed annually and losses carefully monitored.

5.2.6 Total Water Use
Table 5 15 shows the current and projected water use for VWD. Total water demands include potable,
raw, and recycled water use.

Table 5 15. Total Water Use, AFY
Demand 2015 2020 2025 2030 2035 2040

Potable Demand 19,407 22,433 24,786 27,372 29,880 32,343

Water Loss 1,436 1,793 1,981 2,188 2,388 2,585

Total Potable Water Use 24,226 24,226 26,767 29,560 32,268 34,928

Recycled Water 611 2,930 2,930 2,930 2,930 2,930

Total Water Use 21,454 27,156 29,697 32,490 35,198 37,858
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6 SYSTEM SUPPLIES
This section describes the existing and projected supplies for VWD. VWD currently pumps potable water
supplies from groundwater in Mojave Groundwater Basin and purchases water from MWA’s Regional
Recharge and Recovery Project (R3), when available.

6.1 PURCHASED OR IMPORTEDWATER
VWD purchases water from the R3 Project when it is available, but does not rely on purchased or
imported water as a future potable water supply. Through R3, MWA delivers SWP water to recharge
sites located along the Mojave River in Hesperia and southern Apple Valley. MWA recovers the
recharged water at wells downstream and delivers through pipelines directly to retail water agencies.
This project provides an alternate source of supply that allows agencies to reduce pumping and let
groundwater water levels in the vicinity of their wells. VWD began receiving water from R3 when Phase
1 of the project was completed in 2013 and has a contract to purchase up to 6,800 AFY, when available.
A copy of the contract is included in Appendix F. The recharge sites, recovery wells, and distribution
pipeline are shown in Figure 6 1.

Water supply from R3 is interruptible because it depends on the amount of SWP available for storage as
well as other operational constraints. VWD intends to continue maximizing purchases of water from R3

when available; however, since this is an interruptible source of supply, VWD does not rely on this
source to meet its demands. For the purposes of this Plan, it is assumed that VWD will meet all current
and future demands through groundwater so purchased water is not included in future supply
projections. The historical, current, and future amounts of purchased water are shown in Table 6 1.

Table 6 1. Historical, Current, and Projected R3 Project Water, AFY
2010 2015 2020 2025 2030 2035 2040

R3 Project 0 3,503 0 0 0 0 0

6.1.1 High Desert Power Plant ImportedWater Supply
The City of Victorville also has a connection from the MWA Mojave River Pipeline to provide raw SWP
water for cooling for the High Desert Power Plant (HDPP). HDPP also treats SWP water, injects it into
the Mojave Groundwater Basin for storage, and later extracts it for use when SWP water is not available
to HDPP. VWD operates the pipeline that provides SWP to HDPP as well as the injection and extraction
facilities on behalf of HDPP. HDPP has their own water rights and storage account in the groundwater
basin so HDPP’s imported water supply is not considered as a supply for VWD and is not included in the
data presented in this Plan.

VWD also delivers recycled water to HDPP as a supplemental supply for cooling. This is discussed in
more detail in Section 6.8.
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Figure 6 1. R3 Facilities and Distribution Pipeline

6.2 GROUNDWATER
VWD has 36 active groundwater wells within its distribution system that are actively used to pump
groundwater from the Mojave River Groundwater Basin, which lies beneath Victor Valley.

6.2.1 Mojave River Basin
The Mojave River Groundwater Basin, the largest in the Region, encompasses 1,400 square miles, and
has an estimated total water storage capacity of nearly 5 million acre feet (af). The Mojave River
Groundwater Basin Area is essentially a closed basin which means that very little groundwater enters or
exits the basin. However, within the basin, groundwater moves between the different subareas;
groundwater surface water and groundwater atmosphere interchanges also occur. Approximately 80
percent of the basin’s natural recharge is through infiltration from the Mojave River. Other sources of
recharge include infiltration of storm runoff from the mountains and recharge from human activities
such as irrigation return flows, wastewater discharge, and enhanced recharge with imported water.
Over 90 percent of the basin groundwater recharge originates in the San Gabriel and San Bernardino
Mountains. Groundwater is discharged from the basin primarily by well pumping, evaporation through
soil, transpiration by plants, seepage into dry lakes where accumulated water evaporates, and seepage
into the Mojave River.

Recent investigations by MWA, the US Geological Survey (USGS), and others have resulted in an
improved understanding of the geology and hydrogeology of the Mojave Basin Area. Specifically, a more
refined examination of the hydrostratigraphy has allowed for differentiation between the more
permeable Floodplain Aquifer that has a limited extent along the Mojave River and the more extensive
but less permeable Regional Aquifer. In the Mojave Basin Area, Alto, Centro, and Baja subareas contain
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both the Floodplain Aquifer and the Regional Aquifer while Oeste and Este subareas only contain the
Regional Aquifer.

The MWA IRWM Plan (3) established the framework for managing future water supplies within MWA’s
service area which encompasses 4,900 square miles. Water rights within the Mojave River Basin have
been the subject of litigation since the early 1990’s. Riverside County Superior Court’s stipulated
Mojave Basin Area Judgment (Judgment) (4) for the adjudication of the Mojave River groundwater basin
identified MWA as the Watermaster. The Judgment stipulated that MWA has both the authority and
obligation to secure supplemental supplies as part of the solution to overdraft within the Mojave River
Basin. While the increased groundwater pumping in excess of natural supplies over the last 50 years has
resulted in a decline in groundwater elevations, the groundwater basins remain capable of meeting
annual water demands through dry years and consecutive multiple dry years. The Judgment and IRWMP
are intended to bring all basins into long term hydrologic balance. Projects and water management
actions are needed to continue to recharge the groundwater basins to maintain groundwater levels and
protect quality. A copy of the Mojave Basin Area Judgment is included in Appendix N.

To maintain proper water balance within each subarea, any producer, such as VWD, who produces in
any year an amount of water in excess of that producer’s share (Free Production Allowance or FPA) for a
subarea must buy replacement water (Replacement Water Assessment or RWA). Replacement
obligations can be met by buying additional water rights, buying imported water from MWA, or leasing
groundwater rights for one year from other water rights holders. The RWA is equal to the number of AF
of excess production by the producer multiplied by the RWA rate per AF as adopted annually by the
2015 Mojave Basin Area Watermaster (5). Based on this year’s municipal percentage for the VWD
Subarea, the FPA for VWD’s is 13,812 AFY within ID1 and 1,760 AFY within ID2. Therefore, VWD’s FPA is
15,572 AFY, subject to further ramp down. The 15,572 AFY FPA is used as the available supply for VWD
without RWA. Use over this quantity is subject to replacement obligations adopted by the Watermaster
and paid to the Watermaster. When available, VWD can also lease water from agencies that pump less
than their FPA and this can offset the amount of water in their RWA. In the 2014 2015 water year, VWD
leased 1,470 AF of FPA from other parties and will continue to lease groundwater rights from other
parties, when available and cost effective. In 2015, VWD pumped approximately 1,800 AFY beyond its
FPA.

Producers in the Mojave Basin Area are allowed to produce as much water as they need annually to
meet their requirements, according to the Mojave Basin Area Judgment. An underlying assumption of
the Judgment is that sufficient water will be made available to meet the needs of the Basin in the future
from a combination of natural supply, imported water, water conservation, water reuse and transfers of
FPA among parties. MWA is actively operating recharge sites for conjunctive use along the Mojave River
Pipeline, Oro Grande Wash Pipeline, Morongo Basin Pipeline and Silverwood Dam. Recharge sites
provide MWA with the ability to recharge SWP water into the Subareas where replacement water is
purchased. These sites also provide MWA with the ability to bank excess SWP water when available in
wet year for storage to be used in dry years. R3 facilities allow MWA to manage the groundwater basins
surrounding VWD by delivering imported SWP water stored in upper Mojave River recharge areas to
purveyors that can reduce pumping from their wells when taking R3 water which allows partial recovery
of local pumping depressions.

VWD will continue aggressive water conservation efforts and increased use of recycled water to offset
potable water demand in an effort to balance supplies and demands into the future. Pumping beyond
the FPA is anticipated to continue as needed to meet water demands, and will require VWD to continue
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to pay replenishment fees to support additional water supply projects being implemented by MWA or
purchase of water rights from other agencies in the subbasin.

6.2.2 Groundwater Quality
An extensive federal, state, and local regulatory framework has evolved to protect and improve water
quality for all beneficial uses. Today, many of these regulations directly influence the water
management actions in the Mojave Region. The regulations are designed to support continued, long
term use of the Region’s water supplies for drinking water, agricultural, and ecosystem benefits. The
Federal Safe Drinking Water Act (SDWA) was originally passed by Congress in 1974 to protect public
health by regulating the nation's public drinking water supply. The SDWA applies to every public water
system in the US. SDWA authorizes the USEPA to set national health based standards for drinking water
to protect against both naturally occurring and man made contaminants that may be found in drinking
water. Originally, SDWA focused primarily on treatment as the means of providing safe drinking water
at the tap. Amendments in 1996 greatly enhanced the existing law by recognizing source water
protection, operator training, funding for water system improvements, and public information as
important components of safe drinking water. Under the SDWA, technical and financial aid is available
for certain source water protection activities. The State Water Resources Control Board Department of
Drinking Water is responsible for enforcing the SDWA and California specific drinking water regulations
as defined in Title 22 of the California Code of Regulations.

The Region’s groundwater basins contain numerous areas with water quality issues. Key contaminants
include arsenic, nitrates, iron, manganese, Chromium VI, and TDS. Some of these are naturally occurring
in desert environments while others are associated with human activities. Measurements in excess of
drinking water standards have been found for some of these constituents within the Mojave River Basin.
Groundwater in these areas may have to be treated prior to consumption.

Numerous studies have characterized groundwater quality in the Mojave Region. Despite local
groundwater quality degradation in Barstow and variability elsewhere, these studies generally
confirmed the suitability of groundwater for beneficial uses in the Region. Areas of degraded
groundwater quality in terms of TDS occur near Barstow and the Harper Lake area. Arsenic is a naturally
occurring element in groundwater. Ingestion of arsenic can result in short term discomfort and long
term health effects such as skin discoloration, circulatory system impacts and increased cancer risks, and
in high concentrations, arsenic consumption can lead to death. CDPH has established a primary MCL of
10 ppb for arsenic. Within the Mojave Region arsenic concentrations have been measured at levels
above the maximum contaminant level (MCL) in the Transition Zone (TZ) portion of the Alto Subarea,
located in northern Alto, Baja and Morongo sub basins. Nitrate in irrigation water helps to stimulate
plant growth; an irrigation water quality target for nitrate has not been established. In drinking water,
high nitrate levels water can have acute health problems in infants less than six months, causing a
condition known as blue baby syndrome. Long term health impacts in adults are not well known.
Nitrate concentrations have been measured at levels far below the primary MCL across the Region.

Many of VWD’s groundwater wells meet state and federal drinking water standards without treatment.
These wells receive wellhead chlorination for disinfection and pump directly into the distribution system
or into storage tanks.

In 2006, the U.S. Environmental Protection Agency (EPA) reduced in the allowable MCL of arsenic from
50 micrograms per liter ( g/L) to 10 g/L; therefore, additional treatment became necessary as the new
requirement affected several existing VWD wells. VWD operates three Arsenic Treatment Plants and an
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Arsenic Blending Pipeline. The Balsam and El Evado Arsenic Treatment Plants are coagulation/filtration
treatment plants and the La Mesa Arsenic Treatment Plant is an ion exchange plant. The Arsenic
Blending Pipeline is located in ID2 and is used to blend water from all of the wells in ID2 to produce a
blended water quality that meets the MCL prior to entering the distribution system.

In 2014, DDW established a specific MCL for hexavalent chromium (also referred to as chromium 6) at
10 μg/L. Previously, chromium-6 has been regulated under the 50-μg/L primary drinking water standard 
for total chromium. Several of VWD’s wells were affected by this new requirement and two have been
temporarily taken out of service because they do not meet the MCL. VWD does not currently intent to
install blending or treatment facilities for these wells because the total production capacity is sufficient
to meet demands with these wells offline. VWD will continue to monitor the water quality of these
wells and may be able to restore them to service if chromium 6 levels decline or if blending or treatment
is added. Additionally, several wells in ID2, which pump into the Arsenic Blending Line, have levels of
chromium 6 that exceed the MCL. VWD has adapted the operation of the Arsenic Blending Pipeline
such that blended water quality meets the MCL for both arsenic and Chromium 6.

6.2.3 Overdraft Conditions
MWA and VWD consider it a high priority to maintain stability in previously over drafted groundwater
basins and reduce overdraft in groundwater basins experiencing ongoing water table declines.
Overdraft is not only considered a challenge for reliability in quantity of supply but also in quality of
supply. One way to reduce overdraft throughout the Mojave Basin is through artificial recharge.
Further discussion of artificial recharge within the Mojave Basin is in Section 6.2.1.

6.3 SURFACEWATER
VWD does not utilize surface water supplies.

6.4 STORMWATER
The Adjudication of the Mojave Basin Area included an injunction against diverting stormwater flow
away from downstream users of the Mojave River, therefore, no storm water capture projects are
planned to increase water supplies.

6.5 DESALINATEDWATER OPPORTUNITIES
Desalination refers to treatment processes that remove salts from water to achieve salinity
concentrations that are acceptable for municipal and agricultural uses. The desalination strategy covers
treatment of seawater as well as brackish water. Desalination technologies may also be used to treat
wastewater to produce high quality recycled water. In California, the principal method for desalination
is reverse osmosis. This process can be used to remove salt as well as specific contaminants in water
such as disinfection byproduct precursors, volatile organic compounds, nitrates, and pathogens. As
summarized below, there is no opportunity for desalination of any kind by VWD.

6.5.1 BrackishWater and/or Groundwater Desalination
The groundwater basins located under or near the VWD are not brackish and do not require
desalination. Therefore, there is no water of this nature available to VWD for direct use.

6.5.2 Seawater Desalination
Because VWD is not located in a coastal area, it is neither practical nor economically feasible for VWD to
implement a seawater desalination program.
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6.6 EXCHANGES OR TRANSFERS
Regional water transfer and exchange opportunities are described in MWA's 2015 UWMP.

VWD frequently executes temporary transfers of FPA or carryover water from other parties in the Alto
subarea to offset a portion of excess groundwater production.

6.7 FUTUREWATER SUPPLY PROJECTS
In order to further increase water supply available from the Mojave Groundwater Basin, VWD is also
participating in MWA projects to implement groundwater recharge through surface spreading.

VWD currently receives water from phase one of the R3 project through MWA when it is made available.
Quantity and reliability of supply from R3 is expected to increase upon completion of phase two. VWD
does not rely on anticipated supply from the R3 project to meet future demands because it is not a
guaranteed supply. When supply is made available, VWD will use this water to offset groundwater
pumping, but plans on meeting all future demands with groundwater.

VWD is also cooperating with MWA on the development of the Oro Grande Wash Recharge Project. The
Oro Grande Wash project is a regional supply project that will deliver State Water Project water to
recharge basins in the Oro Grande Wash, west of I 15 and south of Bear Valley Road in Victorville. When
complete, the project will recharge up to 8,000 acre feet per year to support groundwater in the
western part of the Alto Subarea of the Mojave Groundwater Basin. Recharge in this portion of the
basin benefits the VWD wells the most due to their close proximity to the recharge areas. While the Oro
Grande Wash project will enhance the sustainability of the Alto Subarea, it will not be a direct addition
to the VWD supply, therefore, is not identified as a source for future supply for VWD. Table 6 2 shows
future water supply projects within the VWD service area and the expected increase in supply to the
Mojave Basin area.

Table 6 2. Future Water Supply Projects
Name of Project Capacity, AFY Agencies Served Date Supply Available

Regional Recharge and
Recovery Project (R3)

Phase 1 – 15,000
Phase 2 – 40,000 total

AVRWC, Adelanto,
Hesperia Water
District, CSA 64,
Golden State Water
Company, VWD

Phase 1 – Completed
Phase 2 2019

Oro Grande Wash
Recharge

Phase 1 – 4,000
Phase 2 – 8,000 total

VWD Phase 1 2016
Phase 2 TBD

6.8 RECYCLEDWATER

6.8.1 Wastewater Collection and Treatment Systems
The wastewater that is generated within the service boundary of VWD is collected via a gravity sewer
system owned and operated by the City of Victorville. A portion of the collection system conveys
wastewater to the VWTF that is owned and operated by VWD. A portion of the collection system
discharges to a regional interceptor, which conveys the wastewater flows to a regional wastewater
treatment plant (WWTP) that is owned and operated by the VVWRA.
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In 2010, VWD began operation of the VWTF, a domestic and industrial wastewater treatment plant at
the SCLA with a capacity of 2.5 MGD. The VWTF is designed to treat wastewater using anaerobic (for
high strength industrial wastewater) and aerobic (for sanitary wastewater) treatment processes. The
combined flows undergo complete mix activated sludge (CMAS) and clarification in a membrane
bioreactor (MBR) in the next treatment steps. The final process is ultraviolet (UV) disinfection, resulting
in tertiary treated RW that meets Title 22 requirements. Sludge from the facility is discharged to the
VVWRA’s WWTP for treatment and disposal. The 2015 annual average flow treated at the VWTF was
1.49 MGD, or 1671 AF; all of this water is available as a RW supply to VWD. Recycled water from the
VWTF is currently distributed to HDPP for cooling water and applied at the Westwinds Golf Course as
irrigation, although this is not required as the golf course is closed. The portion of treated effluent that
is not reused at SCLA is conveyed to the VVWRA WWTP site for disposal at Percolation Pond 14, which is
owned and operated by VWD.

VVWRA is a Joint Powers Authority consisting of the Town of Apple Valley, City of Hesperia, City of
Victorville, City of Adelanto, and County Service Areas of Oro Grande (Number 42) and Spring Valley
Lake (Number 64). The regional plant has a current capacity of 14 mgd, and is located approximately 7
miles north of the City of Victorville, between SCLA and the Mojave River. VVWRA’s regional WWTP
discharges disinfected tertiary effluent to the Mojave River and supplies recycled water to VWD. In
2003, VVWRA executed a Memorandum of Understanding (MOU) with the California Department of Fish
and Game (now California Department of Fish and Wildlife or “CDFW”) which requires VVWRA to
discharge 9,000 AFY of available recycled water to the Mojave River. The MOU includes a provision to
allow reduced discharges as long as a minimum flow of 15,000 AFY is measured at the Lower Narrows
gage. In 2005, VVWRA and the City of Victorville executed a Second Amended and Restated Agreement
for Reclaimed Water Service with a perpetual term that entitles the City to take delivery of all of the
treated effluent from VVWRA’s WWTP in excess of the amount required to be discharged under the
MOU. Treated effluent which is not discharged to the Mojave River or purchased by the City is disposed
of via onsite percolation ponds. In 2015, the average treated flow at the VVWRA WWTP was 10.72 mgd
or approximately 12,000 AF, and 6,480 AF was discharged to the Mojave River.

The annual volume of recycled water supply available to VWD from VVWRA is equal to the total treated
effluent less the volume required to be discharged to the Mojave River under the MOU with CDFW.
VVWRA is currently constructing two subregional treatment plants in Hesperia and Apple Valley that will
have an initial capacity of 1.0 mgd each. The sub regionals are expected to begin operation in 2017 and
will reduce the flows received at the Shay Road WWTP. VWD, VVWRA, HDPP, and CDFW are in ongoing
discussions regarding changes in available recycled water at the Shay Road WWTP and increased
recycled water use by HDPP. Future projections of the available recycled water supply from the Shay
Road WWTP are not currently available. For the purposes of this UWMP, it is assumed that VWD’s
recycled water demands will be met by recycled water supplies from the VWTF and the Shay Road
WWTP. HDPP will retain their own imported water supply and storage account in the groundwater
basin as supplemental cooling water supplies.

Some areas within VWD’s service area are not connected to the sewer system, especially within ID2.
The customers in these areas are currently connected to septic tanks for wastewater disposal, but are
likely to be connected to the collection system in the future as facilities are extended into these areas.
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Table 6 3. Wastewater Collected within Service Area in 2015

Name of
Wastewater
Collection
Agency

Wastewater
Volume

Metered or
Estimated?

Volume of
Wastewater
Collected in
2015, AF

Name of
Wastewater
Treatment
Agency
Receiving
Collected

Wastewater

Treatment
Plant Name

Is WWTP
Located
within
UWMP
Area?

Is WWTP
Operation
Contracted
to a Third
Party?

The City of
Victorville

Metered 1,671 Victorville
Water District

Victorville
Wastewater
Treatment
Facility

Yes Yes

The City of
Victorville

Metered 7,328 Victor Valley
Wastewater
Reclamation
Authority

Victor Valley
Wastewater
Reclamation
Authority
WWTP

No No

Total
Wastewater
Collected
from Service
Area in 2015

8,999
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6.9 SUMMARY OF EXISTING AND PLANNED SOURCES OFWATER
VWD’s historical, current, and projected water supplies are summarized in Table 6 4. These quantities
are based on projected demands in Table 5 6.

Table 6 4. Water Supplies – Historical, Current, and Projected, AFY

Water Supply
Additional
Detail on

Water Supply
2010 2015 2020 2025 2030 2035 2040

Groundwater Mojave Basin 22,729 17,340 27,156 29,697 32,490 35,198 37,858

Imported Water R3 Project 0 3,503 0 0 0 0 0

Recycled Water 0 611 2,930 2,930 2,930 2,930 2,930

Total 22,729 21,454 30,086 32,627 35,420 38,128 40,788

6.10 ENERGY INTENSITY OFWATER SUPPLIES
VWD elected to report the energy intensity of their supplies for this Plan, which optional for the 2015
UWMP. Water energy intensity is the total amount of energy, calculated on a whole system basis,
required for the use of a given amount of water in a given location. This calculation is intended to
report energy usage for facilities within VWD’s operational control for extraction, diversion, conveyance,
placement into storage, treatment, and distribution for the entirety of 2015. Energy used to produce
and deliver water from the R3 project is not included. Reporting water energy intensity has many
benefits for water utilities and their customers including:

Identifying energy saving opportunities as energy consumption is often a large portion of the
cost of delivering water.
Calculating energy savings and greenhouse gas (GHGs) emissions reductions associated with
water conservation programs.
Potential opportunities for receiving energy efficiency funding for water conservation programs.
Informing climate change mitigation strategies.
Benchmarking of energy use at each water acquisition and delivery step and the ability to
compare energy use among similar agencies.

The complete energy intensity report is attached in Appendix K and the summary of the results is shown
in Table 6 5.

Table 6 5. Energy Intensity Summary
Extract and

Divert
Place into
Storage Conveyance Treatment Distribution Total

Utility

Volume of Water
Entering Process (AF) 17,340 0 0 1,823 20,843 20,843

Energy Consumed
(kWh) 15,132,908 0 0 153,431 10,846 15,297,185

Energy Intensity
(kWh/AF) 872.7 0.0 0.0 84.2 0.5 733.9
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7 WATER SUPPLY RELIABILITY ASSESSMENT

7.1 CONSTRAINTS ONWATER SOURCES
Per the Mojave Basin Area Judgment, producers in the Mojave Basin Area are allowed to produce as
much water as they need annually to meet their requirements. An underlying assumption of the
Judgment is that sufficient water will be made available to meet the needs of the Basin in the future
from a combination of natural supply, imported water, water conservation, water reuse and transfers of
FPA among parties.

Portions of the Mojave Basin Area contain numerous, naturally occurring contaminants including
arsenic, nitrates, iron, manganese, chromium 6, and excess TDS. VWD operates several treatment and
blending facilities to ensure that water delivered to its customers meets the drinking water standards.
VWD will continue to monitor groundwater quality and implement additiaonal treatment and blending
as needed to maintain the quality of the water supply.

Climate change impacts that may have a long term affect on water supplies include increased
temperatures, sea level rise, a reduced winter snowpack, and altered precipitation patterns, including
more frequent and intense storm events. Mitigation and adaptation strategies are being investigated
and implemented by VWD and MWA to address the effects that climate change will have on their future
water supply.

Additional details on the water quality of the Mojave Basin Area as it pertains to VWD and climate
change’s effect on VWD’s supply are provided in Sections 6.2.2 and 4.4, respectively.

7.2 RELIABILITY BY TYPE OF YEAR
In general, groundwater and recycled water supplies are less vulnerable to seasonal and climatic
changes than surface water (i.e. local and imported) supplies. Natural groundwater supply estimates
are based on the long term averages, which account for inconsistency in natural supplies (i.e. historic
periods of drought are included in the long term average). Therefore, VWD does not have any
inconsistent water sources that result in reduced supplies in dry or multiple dry years. MWA is actively
operating recharge sites for conjunctive use along the Mojave River Pipeline, Oro Grande Wash Pipeline,
Morongo Basin Pipeline and Silverwood Dam. Recharge sites provide MWA with the ability to recharge
SWP water into the Subareas where replacement water is purchased. These sites also provide MWA
with the ability to bank excess SWP water when available in wet year for storage to be used in dry years.
R3 facilities allow MWA to manage the groundwater basins surrounding VWD by delivering imported
SWP water stored in upper Mojave River recharge areas to purveyors that can reduce pumping from
their wells when taking R3 water which allows partial recovery of local pumping depressions. For these
reasons, supplies are considered to be unchanged in normal, dry, and multiple dry years.

The basis for the “year type” is determined from the single driest and multiple driest years using
precipitation data (1940 2016) from National Oceanic and Atmospheric Administration (NOAA) Station
049325 in Victorville. However, even though precipitation is variable, groundwater supply estimates are
based on the long term averages, which account for these variabilities so groundwater is assumed to be
100% available in single dry and multiple dry year conditions.



2015 Urban Water Management Plan Public Draft 7. Water Supply Reliability Assessment
Victorville Water District

6/6/2016 32

Table 7 1. Basis of Water Year Data
Year Type Base Year1 % of Average Supply

Average Year 1970 100
Single Dry Year 1953 100
Multiple Dry Years 1st Year 2007 100
Multiple Dry Years 2nd Year 2008 100
Multiple Dry Years 3rd Year 2009 100
1Based on 1940 – 2016 precipitation data from NOAA Station 049325; http://www.wrcc.dri.edu/cgi
bin/cliMAIN.pl?ca9325

7.2.1 Normal Year
Table 7 1 presents a comparison of supply and demand projections in an Average Year.

Table 7 2. Normal Year Supply and Demand Comparison, AFY
Totals 2020 2025 2030 2035 2040

Supply Totals 27,156 29,697 32,490 35,198 37,858

Demand Totals 27,156 29,697 32,490 35,198 37,858

Difference 0 0 0 0 0

7.2.2 Single Dry Year
Demand during dry years was assumed to remain constant due to ongoing state and local conservation
programs. Groundwater supply is assumed to remain 100 percent available because the long term
average of the groundwater basin includes dry periods, and any single or multiple year dry cycle does
not impact the long term yield of the basin. Supplies are sufficient to meet dry year demands through
year 2040 as shown in Table 7 2.

Table 7 3. Single Dry Year Supply and Demand Comparison, AFY
Totals 2020 2025 2030 2035 2040

Supply Totals 27,156 29,697 32,490 35,198 37,858

Demand Totals 27,156 29,697 32,490 35,198 37,858

Difference 0 0 0 0 0
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7.2.4 Multiple Dry Years
Multiple dry year supply is addressed in the same way as a single dry year, described in Section 7.2.2.
Therefore, supplies sufficient to meet multiple dry year demands through year 2040 as shown in Table
7 4.

Table 7 4. Multiple Dry Year Supply and Demand Comparison, AFY
Year Totals 2020 2025 2030 2035 2040

First Year Supply Totals 27,156 29,697 32,490 35,198 37,858

Demand Totals 27,156 29,697 32,490 35,198 37,858

Difference 0 0 0 0 0

Second Year Supply Totals 27,156 29,697 32,490 35,198 37,858

Demand Totals 27,156 29,697 32,490 35,198 37,858

Difference 0 0 0 0 0

Third Year Supply Totals 27,156 29,697 32,490 35,198 37,858

Demand Totals 27,156 29,697 32,490 35,198 37,858

Difference 0 0 0 0 0

7.3 MINIMUM SUPPLY NEXT THREE YEARS
The UWMP Act requires a retailer to quantify the minimum water supply available during the years 2016
to 2018, assuming years 2016 to 2018 repeat the driest three year historic sequence for each water
supply source. As shown in Table 7 4, total supplies, given a repeat of historically low conditions on all
water supplies, are equal to the projected demands for the three years. As described in Section 6.2.1,
producers in the Mojave Basin Area are allowed to produce as much water as they need annually to
meet their requirements, according to the Mojave Basin Area Judgment.

Table 7 5. Minimum Supply Next Three Years, AFY
Available Water Supply 2016 2017 2018

Available Water Supply 21,520 22,249 22,970

7.4 REGIONAL SUPPLY RELIABILITY
According to the MWA 2015 UWMP, MWA has adequate supplies to meet demands during average,
single dry and multiple dry years throughout the 25 year planning period. The demand projections in
the MWA UWMP include VWD demands.

VWD will continue aggressive water conservation efforts, increased use of recycled water to offset
potable water demand, and participation in new water supply projects with MWA to ensure they have
enough supply to continue to meet their demands.
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8 WATER SHORTAGE CONTINGENCY PLANNING
The UWMP Act requires that the UWMP include an urban water shortage contingency analysis that
includes stages of action to be undertaken in the event of water supply shortages; a draft water
shortage contingency resolution or ordinance; prohibitions, consumption reduction methods and
penalties; an analysis of revenue and expenditure impacts and measures to overcome these impacts;
actions to be taken during a catastrophic interruption; and a mechanism for measuring water use
reduction.

8.1 STAGES OF ACTION
Water agencies relying solely on groundwater sources which are being managed under an adjudication,
such as the VWD, are less likely to experience water shortages than those agencies relying primarily on
surface water due to the lack of influence of climatic variability on supplies. Nevertheless, it is still
important for groundwater agencies to reduce production during drought years to avoid excessive
overdraft of the groundwater basin. VWD’s rationing plan will be invoked during declared water
shortages. Each stage includes a water reduction objective expressed as a percentage of normal
demands. The rationing plan is dependent on the cause, severity, and anticipated duration of the water
supply shortage.

8.1.1 Stage 1: Year RoundWater Conservation
Year Round Water Conservation Stage 1 (when VWD is able to meet all the water demands of its
customers in the immediate future) shall be in effect at all times, unless the VWD Board otherwise
declares under the provisions of Section 10.05.070 of VWD 012 that one or more of the District’s Water
Supply Shortage Contingency Plan (“WSSCP”), attached in Appendix I, stages are in effect. During
Conservation Stage 1, it shall be unlawful and a violation of City Ordinance No. VWD 012, attached in
Appendix J, for any Water User to make, cause, use or permit the use of water in any manner contrary
to the provisions of the prohibitions listed in Table 8 2.

8.1.2 Stage 2: ThreatenedWater Supply Shortage
Stage 2 shall be in effect when VWD’s ability to provide water for ordinary domestic and commercial
uses may be adversely impaired or threatened. Shortage Stage 2 will be implemented when a ten
percent (10%) to twenty eight percent (28%) reduction in Total Potable Water Production or water
usage must be met. The actual percentage reduction required (based on State conservation mandates
and other contributing factors) will be indicated in the VWD resolution enacting Shortage Stage 2.
During Shortage Stage 2, it shall be unlawful and a violation of City Ordinance No. VWD 012 for any
Water User to make, cause, use or permit the use of water in any manner contrary to the prohibitions
listed in Table 8 2.

8.1.3 Stage 3: Critical Water Supply Shortage
Stage 3 shall be in effect when VWD’s ability to provide water for ordinary domestic and commercial
uses may be critically impaired or threatened. Shortage Stage 3 will be implemented when a twenty
nine percent (29%) to forty percent (40%) reduction in Total Potable Water Production or water usage
must be met. The actual percentage reduction required (based on State conservation mandates and
other contributing factors) will be indicated in the VWD resolution enacting Shortage Stage 3. During
Shortage Stage 3, it shall be unlawful and a violation of City Ordinance No. VWD 012 for any Water User
to make, cause, use or permit the use of water in any manner contrary to the prohibitions listed in Table
8 2.
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8.1.4 Stage 4: EmergencyWater Supply Shortage
Stage 4 shall be in effect when a disaster or other major disruption in the water supply or any
emergency that prevents the District from meeting the water demands of water users is threatened or
exists. Shortage Stage 4 will be implemented when a Total Potable Water Production or water usage
reduction in excess of forty one percent (41%) and up to fifty percent (50%) is needed. The actual
percentage reduction required (based on State conservation mandates and other contributing factors)
will be indicated in the VWD resolution enacting Shortage Stage 4.

The City Manager shall promulgate a drought management plan containing regulations setting forth the
criteria for implementation and termination of various water use reduction stages. The City Manager is
authorized to declare a drought, and to implement a drought management plan, in response to events
including, but not limited to, the following: reductions in supply from any water purveyor, or when an
insufficient supply appears likely due to water system limitations or structural failure. Such declaration
may designate the entire area of the city or a portion of it if the shortage is not citywide.

Table 8 1. Potable Water Production Reduction Stages

Stage
Percent

Production
Reduction

Water Supply Condition

1 10 Normal Water Supply

2 28 Threatened Water Supply
Shortage

3 40 Critical Water Supply Shortage

4 41 50 Emergency Water Supply Shortage

8.2 PROHIBITIONS ON END USES
Mandatory compliance measures enacted during a water shortage are more severe than voluntary
measures, produce greater savings, and are less costly to the utility. The principal drawback to these
measures could result from customer resentment if the measures are not seen as equitable. Therefore,
such measures need to be accompanied by a good public relations campaign.

The water use prohibitions for each stage are shown in Table 8 2.

Table 8 2. Restrictions and Prohibitions on End Uses

Stage
Restrictions and

Prohibitions on End
Uses

Additional Explanation or Reference
Penalty, Charge,

or Other
Enforcement?

1
CII Restaurants
may only serve
water upon request

Providing glasses of drinking water (except upon request) to
customers in restaurants or other public places where food
is routinely served is prohibited.

Yes

1
Landscape Limit
landscape irrigation
to specific times

Summer Outdoor Sprinkler Restrictions: From June 1
through September 30, irrigation/watering is permitted only
between the hours of 10:00 p.m. and 6:00 a.m.

Winter Outdoor Sprinkler Restrictions: From October 1
through May 31, irrigation/watering is permitted only
between the hours of 9:00 a.m. and 3:00 p.m.

Yes



2015 Urban Water Management Plan Public Draft 8. Water Shortage Contingency Planning
Victorville Water District

6/6/2016 36

Stage
Restrictions and

Prohibitions on End
Uses

Additional Explanation or Reference
Penalty, Charge,

or Other
Enforcement?

Summer Outdoor Sprinkler Restrictions (Large Systems):
From June 1, through September 30, irrigation/watering for
facilities with Large Systems is only permitted between the
hours of 10:00 p.m. and 9:00 a.m.

Winter Outdoor Sprinkler Restrictions (Large Systems):
From October 1, through May 31, irrigation/watering for
facilities with Large Systems is only permitted between the
hours of 9:00 a.m. and 3:00 p.m.

1
Landscape Other
landscape restriction
or prohibition

Irrigation with potable water of ornamental turf on public
street medians is prohibited. Yes

1
Landscape Other
landscape restriction
or prohibition

Irrigation/watering is permitted at any time if a handheld
hose fitted with a positive shut off nozzle is used or a Low
Volume Irrigation System is used, provided that the Low
Volume Irrigation System is not on an irrigation Station
which operates at the same time as a sprinkler system.

Yes

1
Landscape Other
landscape restriction
or prohibition

Application of potable water to outdoor landscapes during
and within forty eight (48) hours after measurable rainfall is
prohibited.

Yes

1
Landscape Other
landscape restriction
or prohibition

It is prohibited to plant any Water intensive Landscape or
Turf:
a. In any Right of Way, narrow pathway, parking strip,
roadway median, or along foundations of buildings.
b. Having a width of less than five (5) feet, unless adjacent
to a planter bed or other landscaped area which will catch
Overspray.

Yes

1

Landscape Restrict
or prohibit runoff
from landscape
irrigation

Water Users are prohibited from causing or permitting any
water furnished to their properties/premises by the District
to run or to escape from any hose, pipe, valve, faucet,
sprinkler or irrigation device onto any sidewalk, parking lot,
adjacent property, street or gutter or to otherwise escape, if
such running or escaping can be prevented.

Yes

1

Landscape Restrict
or prohibit runoff
from landscape
irrigation

Watering of turf, ground cover, open ground, shrubbery,
crops, gardens and trees, including agricultural irrigation, or
any outdoor dispensing of water in a manner or to an
extent which allows Excess Runoff is prohibited. However, a
minimum amount of runoff, which is a natural consequence
of conservative watering, either by hand or by mechanical
or automated sprinkling facilities, is permitted, so long as
such runoff does not amount to Excess Runoff.

Yes

1 Other
Irrigation with potable water of landscapes outside of newly
constructed homes and buildings in a manner inconsistent
with regulations or other requirements established by the

Yes
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Stage
Restrictions and

Prohibitions on End
Uses

Additional Explanation or Reference
Penalty, Charge,

or Other
Enforcement?

California Building Standards Commission and the
Department of Housing and Community Development.

1

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

Excessive use, loss or escape of water through breaks, leaks
or other malfunctions in the Water User's plumbing or
distribution system for any period of time after such escape
of water should have reasonably been discovered and
corrected is prohibited. Upon receiving notice from the
District of the existence of any such break, leak or other
malfunction, Water Users shall identify the source of the
water and within 48 hours, stop the source, by turning off
the valve that supplies the water, and within 7 days,
evaluate the extent of the problem and repair or correct
same.

Yes

1

Other Prohibit use
of potable water for
washing hard
surfaces

Washing down of impervious surfaces, including but not
limited to: walkways, patios, tennis courts, driveways,
sidewalks or other paved surfaces (except in emergencies to
remove spills of hazardous materials or eliminate dangerous
conditions) is prohibited.

Yes

1
Other Require
automatic shut of
hoses

Using a hose that dispenses potable water for any outside
purpose (including the washing of a motor vehicle), except
where the hose is fitted with a positive shut off nozzle or
device attached to it that causes it to cease dispensing
water immediately when not in use, is prohibited.

Yes

1
Other water feature
or swimming pool
restriction

Use of potable water in fountains or other decorative water
features, except where the water is part of a recirculating
system, is prohibited.

Yes

2
Landscape Limit
landscape irrigation
to specific days

Summer Outdoor Sprinkler Restrictions From June 1,
through September 30, it shall be prohibited to:
a. Apply potable water to any outdoor landscape at
properties with street addresses ending in an even number
(0,2,4,6, or 8) except on Tuesdays,
Thursdays, or Saturdays between the hours of 10:00 pm and
6:00 am.
b. Apply potable water to any outdoor landscape at
properties with street addresses ending in an odd number
(1,3,5,7, or 9) except on Wednesdays, Fridays, and Sundays
between the hours of 10:00 pm and 6:00 am.
c. Apply potable water to any outdoor landscape at facilities
such as schools, parks, cemeteries, golf courses or industrial
sites and areas without street address numbers, such as
landscape maintenance assessment districts (“LMADS”),
except on Mondays, Tuesdays, Thursdays, Fridays and
Sundays, between the hours of 10:00 p.m. and 9:00 a.m.,
unless such facilities have Large Systems with approved
Reduction Plans. Water Users at facilities with approved
Reduction Plans may water in accordance with the
provisions of those Reduction Plans so long as the Water

Yes
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Stage
Restrictions and

Prohibitions on End
Uses

Additional Explanation or Reference
Penalty, Charge,

or Other
Enforcement?

Users maintain full compliance with the provisions of such
Reduction Plans. Water Users which fail to meet the
minimum required Reduction Plan percentage during any
one (1) billing cycle more than two (2) times in one twelve
month period, shall not be considered in full compliance
and must immediately resume watering in accordance with
the first sentence of this Subsection. Failure to immediately
resume watering in accordance therewith shall constitute a
violation of this Ordinance.

Winter Outdoor Sprinkler Restrictions from October 1
through May 31, it shall be prohibited to:
a. Apply potable water to any outdoor landscape at
properties with street addresses ending in an even number
(0,2,4,6, or 8) except on Tuesdays, Thursdays, or Saturdays
between the hours of 9:00 a.m. and 3:00 p.m.
b. Apply potable water to any outdoor landscape at
properties with street addresses ending in an odd number
(1,3,5,7, or 9) except on Wednesdays, Fridays, and Sundays
between the hours of 9:00 a.m. and 3:00 p.m.
c. Apply potable water to any outdoor landscape at facilities
such as schools, parks, cemeteries, golf courses or industrial
sites and areas without street address numbers, such as
landscape maintenance assessment districts (“LMADS”)
except on Mondays, Tuesdays, Thursdays, Fridays and
Sundays, between the hours of 9:00 a.m. and 3:00 p.m.,
unless such facilities have Large Systems with approved
Reduction Plans. Water Users at facilities with approved
Reduction Plans may water in accordance with the
provisions of those Reduction Plans so long as the Water
Users maintain full compliance with the provisions of such
Reduction Plans. Water Users which fail to meet the
minimum required Reduction Plan percentage during any
one (1) billing cycle more than two (2) times in one twelve
month period, shall not be considered in full compliance
and must immediately resume watering in accordance with
the first sentence of this Subsection c. Failure to
immediately resume watering in accordance therewith shall
constitute a violation of this Ordinance.

2
Landscape Other
landscape restriction
or prohibition

Fall overseeding of Turf areas, unless irrigated with
Reclaimed Water for non residential water intensive
landscape, shall be prohibited.

Yes

2
Landscape Other
landscape restriction
or prohibition

Exterior landscape plans for all new multi family,
commercial and industrial development must be presented
to and approved by the District prior to issuance of a will
serve letter.

Yes
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Stage
Restrictions and

Prohibitions on End
Uses

Additional Explanation or Reference
Penalty, Charge,

or Other
Enforcement?

2

Other Prohibit
vehicle washing
except at facilities
using recycled or
recirculating water

Using water for washing of motor vehicles is prohibited,
except when done
by commercial car wash facilities equipped with a
recirculation system.

Yes

2
Pools and Spas
Require covers for
pools and spas

All swimming pools, spas and hot tubs must be covered
when not in use. Yes

3
Landscape Other
landscape restriction
or prohibition

It shall be unlawful to use a sprinkler system in the irrigation
of outdoor landscaping of any kind. Yes

3 Other
Use of water from fire hydrants shall be limited to
firefighting or other authorized or approved water uses that
are necessary to maintain health, safety, and welfare.

Yes

3

Other Prohibit use
of potable water for
construction and
dust control

All existing construction meters shall be removed and no
installation of or new construction meters shall be
permitted.

Yes

4 Prohibit all
landscape irrigation

The watering of turf, lawns, grass, shrubbery, ground cover
or other outdoor landscaping with potable water at any
time is prohibited; the watering of parks, school grounds
and golf courses with potable water is also prohibited.

Yes

4
Other water feature
or swimming pool
restriction

The use, filling or adding water to swimming pools or spas
of any size, fountains, ponds, water courses, waterfalls and
other artificial water structures filled or refilled with water
from any source is prohibited.

Yes

4 Other

The washing of vehicles, trucks, trailers, boats, airplanes,
and other types of mobile equipment with potable water, is
prohibited unless such washing is necessary for the
immediate interest of the public health or safety, and such
washing occurs upon the immediate premises of
commercial vehicle washes using recirculated water.

Yes

4
CII – Other
prohibition or
restriction

All existing nurseries shall discontinue all potable irrigation
watering. Yes

8.3 PENALTIES, CHARGES, OTHER ENFORCEMENT OF PROHIBITIONS
Section 10 of Ordinance No. VWD 012, attached in Appendix J, sets forth the four stage water shortage
contingency plan, where violations to all mandatory provisions are a misdemeanor and violators may be
punished by imprisonment, fine or both. In addition to these criminal penalties, the following civil
actions can be initiated by VWD:

For a first violation of any provision of the water shortage contingency plan, attached in
Appendix I, the enforcement officer shall issue a written notice of first violation and provide the
violator with educational materials on landscape water conservation, including a copy of this
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chapter. The notice shall give the designated water user a reasonable period of time to correct
the violation. Failure to correct the violation within a reasonable period of time shall constitute
a second violation.
For a second violation of any provision of this chapter, the City shall issue a written notice of
second violation to the designated water user imposing a fine in an amount not to exceed one
hundred dollars and requiring immediate correction of the violation.
For a third violation of any provision of this section, the City shall issue a written notice of third
violation to the designated water user imposing a fine in an amount not to exceed two hundred
dollars, and requiring immediate correction of the violation.
For a fourth or subsequent violation of this section, the City shall impose a fine in an amount not
to exceed five hundred dollars. The fourth and each subsequent violation of this chapter shall be
deemed a public nuisance, which may be abated pursuant to the procedures provided in
chapter 13.02 "nuisances" of this Code.

Any citations issued and fines imposed on designated water users for violations of the chapter shall be
served, administered, collected, and appealed in accordance with the procedures of chapter 1.05
"administrative remedies" of this Code.

8.4 CONSUMPTION REDUCTIONMETHODS
VWD offers various rebates to encourage conservation (i.e. ultra low flush toilet replacements, home
water audits, etc.). VWD has a water rate structure that promotes water efficiency. The reduction goal
is to balance supply and demand. A more thorough discussion on the programs and rebates that VWD
has in place is described in Section 9.1.

Table 8 3. Stages of WSCP Consumption Reduction Methods
Stage Consumption Reduction Methods by Water Supplier

All Expand public information campaign

All Offer Water Use Surveys

All Provide Rebates on Plumbing Fixtures and Devices

All Reduce SystemWater Loss

8.5 DETERMININGWATER SHORTAGE REDUCTIONS
The City Manager may terminate the drought declaration when it is determined that the events that
triggered the drought no longer exist. The administration of a water shortage program involves
coordination among a number of local agencies and a water shortage response team including: VWD
staff, water, fire, planning, health, and other emergency City personnel. If a shortage was declared, an
individual working for VWD would be identified as the Program Manager and be the primary
coordinator of water shortage activities. An appropriate organizational structure for a water shortage
management team would be determined based on the actual situation. Specific individuals would be
designated to fill the identified roles.

Percent water reduction targets would be implemented in times of water shortage and the percent
reduction will be indicated in the VWD resolution enacting the shortage stage (2, 3, or 4). VWD’s water
system currently has water meters on all connections. These meters record the amount of water
consumed at each location. Additionally, each well includes a flow monitoring device that records the
amount of water entering VWD’s distribution system. VWD will use these meters in concert with the
well monitoring and percent water reduction targets to monitor district wide reductions in water use.
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8.6 REVENUE AND EXPENDITURE IMPACTS
In January 2015, VWD began a comprehensive water rate study for a number of reasons, including
meeting long term revenue requirements, providing revenue stability and adequate funding for capital
improvements, and complying with certain legal requirements, including Proposition 218 and recent
court rulings affecting how the cost basis for water rates should be established. The rate study
specifically addressed several key issues, including:

Revenue Requirements and Financial Planning – The longer range financial plan for VWD was
closely examined and adjusted to best meet annual operating expenses, capital improvement
costs, annual benefit funding requirements, and broader financial management concerns.
Rate Structure – VWD’s rate structure was evaluated with the intent of re structuring it to be
more consistent with industry standards. The new fixed monthly charge is based on meter size,
which will provide greater revenue stability for VWD. A number of tiered a volumetric rate
alternatives were also developed and evaluated. The rate study recommended using a uniform
volumetric rate for all customers and does not include a tiered rate.
Fixed vs. Variable Charges – The amount of revenue collected from fixed charges vs. volumetric
rates was carefully examined. The proposed rate design will collect the projected water supply
costs from volumetric charges (consumption rate) and the remaining revenue requirement from
fixed (meter) charges.
Statewide Conservation – The State of California has imposed recent drought related
conservation levels (25% Statewide) and VWD was mandated to reduce water consumption by
28% beginning in April 2015. Current and projected future consumption levels and their impact
on fiscal sustainability were closely evaluated.
Long Term Conservation – The assumptions and recommendations contained in the rate study
are not a short term response to the drought. They assume that water supplies will continue to
be limited in the future and that, in the long run, customers will reduce consumption
accordingly. Therefore, the drought rates developed in this study will allow VWD to meet its
annual revenue requirements at various stages of conservation, even if drought conditions
worsen over the next five years.

The new volumetric rate recommended by the rate study is set to the marginal cost of water, meaning
that changes in consumption would cause matching changes in revenue and expenses. Under this
structure, a reduction in water sales due to conservation would not have a negative fiscal impact on
VWD. The rate study showed that this rate structure effectively balances revenue and expenditures for
VWD until conservation exceeds 35%. Once conservation exceeds 35%, VWD’s entire production would
be within the Free Production Allowance, so that VWD would not be required to pay a fee to MWA for
replacement water and the marginal cost changes and revenue no longer meets expenses. Beyond this
point, the rate study recommends implementation of drought rates to ensure VWD collects sufficient
revenue to cover costs if water sales continue to decline. Drought rates were developed in 5%
increments that VWD can implement for 40% through 60% conservation levels.

The new rates are subject to the substantive and procedural requirements of Proposition 218 (Cal.
Const. Art. XIIID). Section 6 of Article XIIID sets forth standards for setting rates that reflect the
proportional cost of providing water services, as well as requirements for providing notice, a public
hearing, and the ability to protest such proposed revisions to and increases in charges and fees for water
service. The VWD Board of Directors conducted a Public Hearing at their regular meeting on May 17th,
2016 and adopted Resolution No. VWD 16 002 the recommended rate structure, which took effect upon
adoption. A copy of Resolution No. VWD 16 002 is included in Appendix M.
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8.7 RESOLUTION OR ORDINANCE
The City Water Code 13.60 addresses water conservation and establishes wastewater prohibitions. This
section of the City Water Code is adopted through Ordinances 2114, 2133, and 2135. VWD also has
adopted Ordinance Number VWD 012 which defines and prohibits water waste, which was adopted on
May 19, 2015, attached in Appendix J.

8.8 CATASTROPHIC SUPPLY INTERRUPTION
Shortage Stage 4 shall be in effect when a disaster or other major disruption in the water supply or any
emergency that prevents VWD from meeting the water demands of water users is threatened or exists.
The percentage reduction required (based on State conservation mandates and other contributing
factors) will be indicated in the VWD resolution enacting Stage 4. Prohibitions during stage 4 are
provided in Table 8 2.

During declared shortages, or when a shortage declaration appears imminent, the City Manager will
activate a water shortage response team. The team includes: VWD staff, water, fire, planning, health,
and other emergency City personnel. Other actions and procedures to follow during catastrophic events
will be developed.
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9 DEMANDMANAGEMENTMEASURES
The Demand Management Measures (DMM) section provides a comprehensive description of the water
conservation programs that VWD has implemented for the past five years, is currently implementing,
and plans to implement in the future. The section of the CWC addressing DMMs was significantly
modified in 2014, based on recommendations from the Independent Technical Panel (ITP) to the
legislature. The ITP was formed by DWR to provide information and recommendations to DWR and the
Legislature on new DMMs, technologies and approaches to water use efficiency. The ITP
recommended, and the legislature enacted, streamlining the requirements from the 14 specific
measures reported on in the 2010 UWMP to six more general requirements plus an “other” category for
measures agencies implemented in addition to the required elements. The required measures are
summarized in Table 9 1.

Table 9 1. Demand Management Measures
Measure

1 Water waste prevention ordinances
2 Metering
3 Conservation pricing
4 Public education and outreach
5 Programs to assess and manage distribution system real loss
6 Water conservation program coordination and staffing
7 Other demand management measures

9.1 DEMANDMANAGEMENTMEASURES FOR RETAIL AGENCIES

9.1.1 Water waste prevention ordinances
VWD Ordinance Number A 101 89 adopts a program of voluntary water conservation and restrictions of
water use during water supply shortages and emergencies. VWD promotes and advertises a water
waste hot line reporting number for anyone to call to report water waste in the neighborhood of the
boundaries of the City of Victorville (1 866 955 4H2O). Staff rearrange hours to conduct nightly, after
hours and weekend canvassing of the entire water system: surveying for violations of the Ordinance.
Door tag flyers have been made to proactively notify of the watering restrictions, including bill inserts,
envelope sniping , etc.

On May 19, 2015, Ordinance No. VWD 012 ("VWD 012") was adopted, establishing Chapter 10.05 of the
Municipal code, which revised and updated Municipal Code Section 13.60, established the Victorville
Water District (VWD) standards, guidelines and procedures for year round water conservation to
prevent the waste or unreasonable use of water; and specified restrictions, prohibitions and limitations
on water use pursuant to the State Water Resources Control Board ("SWRCB") final regulations
implemented in response to the Governor's Executive Order B 29 15. This order calls for action to
address the State's escalating drought and water shortage conditions. Upon its adoption, VWD 012
immediately activated a number of water conservation measures and prohibitions on water waste as
part of its "Conservation Stage 1.”

To promote flexibility and provide for increasingly more stringent water use prohibitions and
conservation requirements when drought and water supply shortage conditions intensify; VWD 012
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contains one year round conservation stage and three Water Supply Shortage Stages (Shortage Stages 2,
3 and 4) which can be activated by resolutions adopted by the VWD Board of Directors (VWD Board)
when the VWD General Manager so recommends (following noticed public hearings). These Shortage
Stages can likewise be deactivated in the same fashion when drought and water supply shortage
conditions cease or become less severe. Because of the current drought state of emergency and the
final emergency water conservation regulations adopted by the SWRCB on May 5, 2015 ("Final Regs.");
the District was required to reduce its total potable water production by twenty eight percent (28%)
each month (over 2013 water usage figures for the same months) beginning as of June 1, 2015. As of
March 2016, this demand percentage reduction has been reduced to 24%. Although Conservation Stage
1 measures are always in effect, the General Manager and District staff knew additional water use
restrictions were needed to reach the 28% reduction required by the Final Regulations. The District
adopted Resolution No. VWD 15 006 which both: (1) declares a water shortage emergency; and (2)
immediately implements Water Supply Shortage Stage 2. Shortage Stage 2 prohibitions are shown in
Table 8 2.

Through drought mandates, VWD posted and mailed 753 Notices of Violations (NOV’s). Rechecks were
conducted for these violations for compliance. Second NOV’s were issued to 44 accounts, via certified
mailing to resolve the remaining 81 violations not resolved. As of the writing of this plan, half of these
accounts are now in compliance. The Conservation Division utilized 500 staff hours (rotating shifts to
accommodate nights, early mornings, and weekends) specifically dedicated to observe approximately
1900 locations per month and notify those in violation of the Water Conservation Ordinance and Stage 2
drought restrictions. Over 200 site visits were scheduled to assist those out of compliance with the
restrictions, by programming sprinkler times, analyzing water use, and locating and/or isolating leaks.
During the summer months, the staff processed over 20 to 50 calls a day directly related to the
Governors drought mandates and the Water Conservation Ordinance; responding to over 100
complaints by concerned residents either on the phone, walk in, or email; reporting wasteful water run
off occurring throughout the City.

9.1.2 Metering
100% of existing accounts are metered and billed by volume of use. VWD performs meter reading on a
monthly basis and bills customers on a monthly basis. All customers are billed a meter charge and a
consumption charge for each unit of water consumed. More details on rate structures are provided
Section 8.6.

VWD began installing automatic meter reading systems, allowing meter readers to collect data from
their moving vehicles while traveling. This is faster, more accurate, and more cost effective than hand
reading. The meter reading system also archives consumption information. The data is used to identify
leaks, address customer consumption concerns, and monitor water conservation efforts.

9.1.3 Conservation pricing
VWD adopted new water rates on May 17, 2016. The new rate structure collects the projected water
supply costs from volumetric charges (consumption rate) and the remaining revenue requirement from
fixed (meter) charges. The volumetric rate is uniform for all customers and does not include a tiered
rate.

The new volumetric rate is set to the marginal cost of water, meaning that changes in consumption
would cause matching changes in revenue and expenses. The rate structures includes drought rates to
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ensure VWD collects sufficient revenue to cover costs if water sales continue to decline. Drought rates
were developed in 5% increments that VWD can implement for 40% through 60% conservation levels. A
copy of Resolution No. VWD 16 002, which adopts the new rates, is included in Appendix M.

9.1.4 Public education and outreach

9.1.4.1 Public Information Programs
Public information programs consists of distributing water use efficiency information to the public
through a variety of methods including brochures, radio, television, school presentations and videos,
and websites. VWD uses online media: Twitter and Facebook to promote articles and feature water
conservation. VWD has promoted water conservation by using its website as a source of conservation
tips, which include indoor and outdoor usage, water smart landscaping, guides to high desert gardening,
and locations of local water wise nurseries. VWD’s Desert Friendly Plant Data Base went online in 2015.
The plant data base allows users to sort through about 410 plants by plant type, sun and water
requirements, flower color, flowering season, and mature height and width. The plant data base has the
capability for users to print plant lists and informational text in a user friendly format. This data base is
also instructional as it relates to learning resources and water conservation indoor savings and valuable
links. VWD actively participates in conservation efforts through support of AWAC, adoption of a
computerized billing format, an active advertising campaign and production of a water wise plant list.
Workshops and tours of VWD’s water system are provided on a periodic basis.

VWD’s Conservation Division staff provides residential and commercial customers with help reducing
water waste and saving money on water bills through on site visits to residents and businesses as well
as distributing Conservation Kits to eligible homeowners. Division staff conducted approximately 700
on site visits and installed and distributed over 350 water efficient low flow shower heads and 300
water efficient low flow faucet aerators.

The Conservation Division staff also participated in a variety of events throughout 2015; such as: Desert
Community Water Awareness 3 day expo events in the Spring and Fall, Spice of Life, Adelanto
Conservation Festival, Spring Egg Hunt, National Night Out, and the Apple Valley Ranchos Conservation
Festival.

9.1.4.2 School Education Program
Each year for the past 10 years, the Conservation Division staff has conducted a program for grade
school classes – reaching thousands of students; the past three years concentrating on mainly 5th grade
students, in observance of May “Water Awareness Month.” Conservation staff decided to forego the in
class presentations in 2015, in order to concentrate labor and efforts into the toilet and Weather Based
Irrigation Controller Programs. However, for May, 2016, “Water Awareness Month,” staff anticipates
offering these in class presentations for 5th grade students once again and will be visiting about 34
classes with the opportunity to reach over 1,000 students. The Conservation staff will be presenting two
different one hour lesson plans: “The Incredible, Edible Aquifer” and the “Water Cycle Bracelet.”

The Conservation Division also arranged for “Shows That Teach” to visit five elementary schools for the
2014 2015 school year. This professional ensemble presented a 45 minute assembly program entitled
“H2O, Where Did You Go?” and also another program titled, “Waterology,” that featured vaudeville
songs and dances to educate kids about water and how to conserve it. The assembly program was
presented to about 2,488 students in six elementary schools.
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9.1.5 Programs to assess andmanage distribution system real loss
VWD staff performs the following steps to minimize water losses from the distribution system:

Regularly inspect for leaks in pipeline, and production/distribution facilities.
Provides adequate staff on duty to respond quickly to pipe ruptures, leaks, and repairs, including
service laterals inspections.
Supports an ongoing valve exercising program by regularly exercising all control/shut off valves,
such that leaks can be corrected in a timely manner

VWD also actively monitors their water distribution system through annual completion of water audits,
providing water audit training, and annual calibration and testing of 40 source production meters. VWD
maintains an annual budget of $10,000 to contract with a meter calibration service to test and calibrate
source production meters. VWD allocates $50,000 annually from the Water Distribution Expense
Budget for completion of the water audit and water audit training. The 2015 AWWAWater Audit has
been completed and is attached in Appendix G.

9.1.6 Water conservation program coordination and staffing support
Program funding is provided through water rates and includes the budget for a Water Conservation
Supervisor and two Water Conservation Specialists. These three positions can be reached by calling the
Conservation Hot line number at 1 866 955 4426. The Cash for Grass Program for commercial and
residential including the large turf removal program is funded through the Mojave Water Agency and
grant funding from the Department of Water Resources. Additionally, the water conservation program
lead workshops that were held pre and post installation for 100 weather based irrigation controllers,
funded through Mojave Water Agency. VWD continues to offer indoor and outdoor water audits to CII
accounts through their Free Water Audit program.

9.1.7 Other demandmanagement measures

9.1.7.1 High efficiency washing machine rebate programs
This program generally provides financial incentives (rebate offers) to qualifying customers who install
high efficiency washing machines in their homes. In 2007/08, VWD implemented this measure by
partnering financially through the WCIP program sponsored by MWA through AWAC by offering an $80
rebate in conjunction with program assistance and in kind staff support

9.1.7.2 Cash for Grass
The Cash for Grass program gave VWD customers the opportunity to convert their grass lawns into
desert adaptive and water smart landscaping, and receive a rebate for doing so. Conducted in
partnership with MWA through grant funding, Cash for Grass conserved potable water that was being
used for landscape irrigation. The program was open to residences, businesses, non profit organizations,
and public agencies. Throughout the program, VWD staff inspected 470 properties which lead to
removal of 323,120.5 square feet of turf removal and 283 acre feet per year water savings. This program
ended on March 31, 2016, due to lack of funding.

9.1.7.3 Toilet Replacement Program
VWD Conservation Division staff coordinated a toilet exchange program to replace six hundred (600) 3.0
gallons per flush or greater toilets with 1.28 gallons per flush high efficiency water saving toilets for
Multi family and Single Family residences. Division staff received funding for the toilets from Mojave
Water Agency and conducted the pre and post inspections for these toilets for program participation.
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9.1.7.4 Weather Based Irrigation Controller Program (WIBIC)
VWD Conservation Division staff partnered with MWA to host two workshops to supply 100 controllers
to Victorville home owners. The purpose of these controllers is to reduce irrigation times based on
recent rainfall. Conservation staff conducted and coordinated the installation pre and post inspections
for these controllers. Funding for the WIBIC’s was provided by MWA.

9.2 IMPLEMENTATION OVER THE PAST FIVE YEARS
VWD maintains records of each of the programs described above, including the extent of each program,
the expenditures, and the anticipated water savings. VWD estimates that these programs have
contributed significantly to the 8% total water demand reduction and 14% gallons per capita per day
reduction from 2010 to 2015. Conservation efforts are expected to increase as the drought continues.

9.3 PLANNED IMPLEMENTATION TO ACHIEVEWATER USE TARGETS
VWD's current per capita consumption is less than its 2020 compliance target shown in Table 9 2. VWD
expects to continue to implement its current conservation programs to encourage conservation and
maintain per capita consumption below the compliance target.

Table 9 2. Actual and Target GPCD
2015 Actual 2015 Target 2020 Target

GPCD 143 227 202

9.4 MEMBERS OF THE CALIFORNIA URBANWATER CONSERVATION COUNCIL
Victorville is not a signatory to the CUWCC’s MOU; however, Victorville is committed to implementing
water conservation programs within its Service Area.
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VWD Checklist Arranged by Subject 

CWC
Section

UWMP Requirement Subject Guidebook
Location

UWMP
Location

(Optional 
Column for 

Agency 
Use) 

10620(b) Every person that becomes an urban water 
supplier shall adopt an urban water 
management plan within one year after it has 
become an urban water supplier.  

Plan
Preparation 

Section 2.1 Chapter 2 

10620(d)(2) Coordinate the preparation of its plan with 
other appropriate agencies in the area, 
including other water suppliers that share a 
common source, water management 
agencies, and relevant public agencies, to the 
extent practicable. 

Plan
Preparation 

Section 2.5.2 Sections
3.2 and 4.2 

10642 Provide supporting documentation that the 
water supplier has encouraged active 
involvement of diverse social, cultural, and 
economic elements of the population within 
the service area prior to and during the 
preparation of the plan. 

Plan
Preparation 

Section 2.5.2 Section
4.3

10631(a) Describe the water supplier service area.  System 
Description 

Section 3.1 Section
4.2

10631(a) Describe the climate of the service area of the 
supplier. 

System 
Description 

Section 3.3 Section
4.4

10631(a) Provide population projections for  2020, 
2025, 2030, and 2035.  

System 
Description 

Section 3.4 Section
4.3

10631(a) Describe other demographic factors affecting 
the supplier’s water management planning. 

System 
Description 

Section 3.4 Section
5.2.1

10631(a) Indicate the current population of the service 
area.  

System 
Description and 
Baselines and 
Targets 

Sections 3.4 
and 5.4 

Section
4.3

10631(e)(1) Quantify past, current, and projected water 
use, identifying the uses among water use 
sectors. 

System Water 
Use 

Section 4.2 Section
5.2.1

10631(e)(3)(
A) 

Report the distribution system water loss for 
the most recent 12-month period available.  

System Water 
Use 

Section 4.3 Section
5.2.5

10631.1(a) Include projected water use needed for lower 
income housing projected in the service area 
of the supplier. 

System Water 
Use 

Section 4.5 Section
5.2.4

10608.20(b) Retail suppliers shall adopt a 2020 water use 
target using one of four methods. 

Baselines and 
Targets 

Section 5.7 
and App E 

Section
5.1.2



CWC
Section

UWMP Requirement Subject Guidebook
Location

UWMP
Location

(Optional 
Column for 

Agency 
Use) 

10608.20(e) Retail suppliers shall provide baseline daily 
per capita water use, urban water use target, 
interim urban water use target, and 
compliance daily per capita water use, along 
with the bases for determining those 
estimates, including references to supporting 
data.

Baselines and 
Targets 

Chapter 5 and 
App E 

Section
5.1.4

10608.22 Retail suppliers’ per capita daily water use 
reduction shall be no less than 5 percent of 
base daily per capita water use of the 5 year 
baseline. This does not apply if the suppliers 
base GPCD is at or below 100.  

Baselines and 
Targets 

Section 5.7.2 Section
5.1.3

10608.24(a) Retail suppliers shall meet their interim target 
by December 31, 2015. 

Baselines and 
Targets 

Section 5.8 
and App E 

Section
5.1.4

10608.24(d)
(2) 

If the retail supplier adjusts its compliance 
GPCD using weather normalization, economic 
adjustment, or extraordinary events, it shall 
provide the basis for, and data supporting the 
adjustment.  

Baselines and 
Targets 

Section 5.8.2 Section
5.1.4

10608.36 Wholesale suppliers shall include an 
assessment of present and proposed future 
measures, programs, and policies to help their 
retail water suppliers achieve targeted water 
use reductions.  

Baselines and 
Targets 

Section 5.1 NA 

10608.40 Retail suppliers shall report on their progress 
in meeting their water use targets. The data 
shall be reported using a standardized form.  

Baselines and 
Targets 

Section 5.8 
and App E 

Section
5.1.4

10631(b) Identify and quantify the existing and planned 
sources of water available for 2015, 2020, 
2025, 2030, and 2035. 

System 
Supplies 

Chapter 6 Section
6.9

10631(b) Indicate whether groundwater is an existing or 
planned source of water available to the 
supplier.

System 
Supplies 

Section 6.2 Section
6.2

10631(b)(1) Indicate whether a groundwater management 
plan has been adopted by the water supplier 
or if there is any other specific authorization 
for groundwater management.  Include a copy 
of the plan or authorization. 

System 
Supplies 

Section 6.2.2 Section
6.2.1

10631(b)(2) Describe the groundwater basin. System 
Supplies 

Section 6.2.1 Section
6.2.1

10631(b)(2) Indicate if the basin has been adjudicated and 
include a copy of the court order or decree 
and a description of the amount of water the 
supplier has the legal right to pump. 

System 
Supplies 

Section 6.2.2 Section
6.2.1

10631(b)(2) For unadjudicated basins, indicate whether or 
not the department has identified the basin as 
overdrafted, or projected to become 
overdrafted. Describe efforts by the supplier to 
eliminate the long-term overdraft condition.  

System 
Supplies 

Section 6.2.3 NA 



CWC
Section

UWMP Requirement Subject Guidebook
Location

UWMP
Location

(Optional 
Column for 

Agency 
Use) 

10631(b)(3) Provide a detailed description and analysis of 
the location, amount, and sufficiency of 
groundwater pumped by the urban water 
supplier for the past five years 

System 
Supplies 

Section 6.2.4 Section
6.2.1,
6.2.2, 6.2.3 

10631(b)(4) Provide a detailed description and analysis of 
the amount and location of groundwater that 
is projected to be pumped. 

System 
Supplies 

Sections 6.2 
and 6.9 

Section
6.9

10631(d) Describe the opportunities for exchanges or 
transfers of water on a short-term or long-term 
basis. 

System 
Supplies  

Section 6.7 Section
6.6

10631(g) Describe the expected future water supply 
projects and programs that may be 
undertaken by the water supplier to address 
water supply reliability in average, single-dry, 
and multiple-dry years. 

System 
Supplies 

Section 6.8 Section
6.7

10631(h) Describe desalinated water project 
opportunities for long-term supply.  

System 
Supplies 

Section 6.6 Section
6.5

10631(j) Retail suppliers will include documentation 
that they have provided their wholesale 
supplier(s) – if any - with water use 
projections from that source.  

System 
Supplies 

Section 2.5.1 NA 

10631(j) Wholesale suppliers will include 
documentation that they have provided their 
urban water suppliers with identification and 
quantification of the existing and planned 
sources of water available from the wholesale 
to the urban supplier during various water 
year types.  

System 
Supplies 

Section 2.5.1 NA 

10633 For wastewater and recycled water, 
coordinate with local water, wastewater, 
groundwater, and planning agencies that 
operate within the supplier's service area. 

System 
Supplies 
(Recycled 
Water) 

Section 6.5.1 Section
6.8.1

10633(a) Describe the wastewater collection and 
treatment systems in the supplier's service 
area. Include quantification of the amount of 
wastewater collected and treated and the 
methods of wastewater disposal. 

System 
Supplies 
(Recycled 
Water) 

Section 6.5.2  Section
6.8.1

10633(b) Describe the quantity of treated wastewater 
that meets recycled water standards, is being 
discharged, and is otherwise available for use 
in a recycled water project. 

System 
Supplies 
(Recycled 
Water) 

Section
6.5.2.2

Section
6.8.1

10633(c) Describe the recycled water currently being 
used in the supplier's service area. 

System 
Supplies 
(Recycled 
Water) 

Section 6.5.3 
and 6.5.4 

Section
6.8.1

10633(d) Describe and quantify the potential uses of 
recycled water and provide a determination of 
the technical and economic feasibility of those 
uses. 

System 
Supplies 
(Recycled 
Water) 

Section 6.5.4 Section
6.8.1



CWC
Section

UWMP Requirement Subject Guidebook
Location

UWMP
Location

(Optional 
Column for 

Agency 
Use) 

10633(e) Describe the projected use of recycled water 
within the supplier's service area at the end of 
5, 10, 15, and 20 years, and a description of 
the actual use of recycled water in 
comparison to uses previously projected. 

System 
Supplies 
(Recycled 
Water) 

Section 6.5.4 Section
6.9

10633(f) Describe the actions which may be taken to 
encourage the use of recycled water and the 
projected results of these actions in terms of 
acre-feet of recycled water used per year. 

System 
Supplies 
(Recycled 
Water) 

Section 6.5.5 Section
6.8.1

10633(g) Provide a plan for optimizing the use of 
recycled water in the supplier's service area. 

System 
Supplies 
(Recycled 
Water) 

Section 6.5.5 Section
6.8.1

10620(f) Describe water management tools and 
options to maximize resources and minimize 
the need to import water from other regions. 

Water Supply 
Reliability
Assessment 

Section 7.4 Sections
6.2, 6.3, 
and 6.8 

10631(c)(1) Describe the reliability of the water supply and 
vulnerability to seasonal or climatic shortage. 

Water Supply 
Reliability
Assessment 

Section 7.1 Section
7.2

10631(c)(1) Provide data for an average water year, a 
single dry water year, and multiple dry water 
years

Water Supply 
Reliability
Assessment 

Section 7.2 Section
7.2

10631(c)(2) For any water source that may not be 
available at a consistent level of use, describe 
plans to supplement or replace that source. 

Water Supply 
Reliability
Assessment 

Section 7.1 Section
7.2

10634 Provide information on the quality of existing 
sources of water available to the supplier and 
the manner in which water quality affects 
water management strategies and supply 
reliability 

Water Supply 
Reliability
Assessment 

Section 7.1 Section
6.2.2

10635(a)  Assess the water supply reliability during 
normal, dry, and multiple dry water years by 
comparing the total water supply sources 
available to the water supplier with the total 
projected water use over the next 20 years.   

Water Supply 
Reliability
Assessment 

Section 7.3 Section
7.2

10632(a) 
and
10632(a)(1) 

Provide an urban water shortage contingency 
analysis that specifies stages of action and an 
outline of specific water supply conditions at 
each stage. 

Water Shortage 
Contingency 
Planning 

Section 8.1 Section
8.1

10632(a)(2) Provide an estimate of the minimum water 
supply available during each of the next three 
water years based on the driest three-year 
historic sequence for the agency. 

Water Shortage 
Contingency 
Planning 

Section 8.9 Section
7.3

10632(a)(3) Identify actions to be undertaken by the urban 
water supplier in case of a catastrophic 
interruption of water supplies. 

Water Shortage 
Contingency 
Planning 

Section 8.8 Section
8.8

10632(a)(4) Identify mandatory prohibitions against 
specific water use practices during water 
shortages. 

Water Shortage 
Contingency 
Planning 

Section 8.2 Section
8.2



CWC
Section

UWMP Requirement Subject Guidebook
Location

UWMP
Location

(Optional 
Column for 

Agency 
Use) 

10632(a)(5) Specify consumption reduction methods in the 
most restrictive stages.  

Water Shortage 
Contingency 
Planning 

Section 8.4 Section
8.4

10632(a)(6) Indicated penalties or charges for excessive 
use, where applicable. 

Water Shortage 
Contingency 
Planning 

Section 8.3 Section
8.3

10632(a)(7) Provide an analysis of the impacts of each of 
the actions and conditions in the water 
shortage contingency analysis on the 
revenues and expenditures of the urban water 
supplier, and proposed measures to 
overcome those impacts.  

Water Shortage 
Contingency 
Planning 

Section 8.6 Section
8.6

10632(a)(8) Provide a draft water shortage contingency 
resolution or ordinance. 

Water Shortage 
Contingency 
Planning 

Section 8.7 Section
8.7

10632(a)(9) Indicate a mechanism for determining actual 
reductions in water use pursuant to the water 
shortage contingency analysis. 

Water Shortage 
Contingency 
Planning 

Section 8.5 Section
8.5

10631(f)(1) Retail suppliers shall provide a description of 
the nature and extent of each demand 
management measure implemented over the 
past five years. The description will address 
specific measures listed in code.  

Demand 
Management 
Measures

Sections 9.2 
and 9.3 

Section
9.1

10631(f)(2) Wholesale suppliers shall describe specific 
demand management measures listed in 
code, their distribution system asset 
management program, and supplier 
assistance program.  

Demand 
Management 
Measures

Sections 9.1 
and 9.3 

Section
9.1

10631(i) CUWCC members may submit their 2013-
2014 CUWCC BMP annual reports in lieu of, 
or in addition to, describing the DMM 
implementation in their UWMPs. This option is 
only allowable if the supplier has been found 
to be in full compliance with the CUWCC 
MOU.  

Demand 
Management 
Measures

Section 9.5 Section
9.4

10608.26(a) Retail suppliers shall conduct a public hearing 
to discuss adoption, implementation, and 
economic impact of water use targets. 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.3 Section
3.3

10621(b) Notify, at least 60 days prior to the public 
hearing, any city or county within which the 
supplier provides water that the urban water 
supplier will be reviewing the plan and 
considering amendments or changes to the 
plan.

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.2.1 Section
3.3

10621(d) Each urban water supplier shall update and 
submit its 2015 plan to the department by July 
1, 2016. 

Plan Adoption, 
Submittal, and 
Implementation 

Sections 
10.3.1 and 
10.4 

Section
3.3

10635(b)  Provide supporting documentation that Water 
Shortage Contingency Plan has been, or will 
be, provided to any city or county within which 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.4.4 Appendix I 



CWC
Section

UWMP Requirement Subject Guidebook
Location

UWMP
Location

(Optional 
Column for 

Agency 
Use) 

it provides water, no later than 60 days after 
the submission of the plan to DWR. 

10642 Provide supporting documentation that the 
urban water supplier made the plan available 
for public inspection, published notice of the 
public hearing, and held a public hearing 
about the plan.  

Plan Adoption, 
Submittal, and 
Implementation 

Sections 
10.2.2, 10.3, 
and 10.5  

10642 The water supplier is to provide the time and 
place of the hearing to any city or county 
within which the supplier provides water.   

Plan Adoption, 
Submittal, and 
Implementation 

Sections 
10.2.1 

Section
3.3

10642 Provide supporting documentation that the 
plan has been adopted as prepared or 
modified. 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.3.1 

10644(a) Provide supporting documentation that the 
urban water supplier has submitted this 
UWMP to the California State Library.  

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.4.3 

10644(a)(1) Provide supporting documentation that the 
urban water supplier has submitted this 
UWMP to any city or county within which the 
supplier provides water no later than 30 days 
after adoption. 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.4.4 

10644(a)(2) The plan, or amendments to the plan, 
submitted to the department shall be 
submitted electronically. 

Plan Adoption, 
Submittal, and 
Implementation 

Sections 
10.4.1 and 
10.4.2 

10645 Provide supporting documentation that, not 
later than 30 days after filing a copy of its plan 
with the department, the supplier has or will  
make the plan available for public review 
during normal business hours. 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.5  
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2015 Urban Water Management Plan Public Draft Appendices
Victorville Water District

APPENDIX E. MOJAVEWATER AGENCY POPULATION PROJECTION





Mojave Water Agency 
Population Forecast 

December 
2015 
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4

Name of Contact Person: All audit data are entered on the Reporting Worksheet

Email Address: Value can be entered by user

Telephone (incl Ext.): 760-995-2016 Value calculated based on input data 

Name of City / Utility: These cells contain recommended default values

City/Town/Municipality: 

State / Province: Pcnt: Value:

Country: 0.25%

Year: 2015

Start Date: 01/2015  Enter MM/YYYY numeric format

End Date: 12/2015  Enter MM/YYYY numeric format

Audit Preparation Date: 2/1/2016

Volume Reporting Units: 

PWSID / Other ID: 

If you have questions or comments regarding the software please contact us via email at: wlc@awwa.org

AWWA Free Water Audit Software v5.0 

City of Victorville/Victorville Water District 

The following worksheets are available by clicking the buttons below or selecting the tabs along the bottom of the page

Victorville 

dmccormick@victorvilleca.gov

Auditors are strongly encouraged to refer to the most current edition of AWWA M36 Manual for Water Audits 
for detailed guidance on the water auditing process and targetting loss reduction levels

This spreadsheet-based water audit tool is designed to help quantify and track water losses associated with water distribution systems and identify areas for improved 
efficiency and cost recovery. It provides a "top-down" summary water audit format, and is not meant to take the place of a full-scale, comprehensive water audit format. 

3610052

United States
Use of Option  

(Radio) Buttons:

The spreadsheet contains several separate worksheets. Sheets can be accessed using the tabs towards the bottom of the screen, or by clicking the buttons below. 

Donna McCormick 

Acre-feet

Please begin by providing the following information The following guidance will help you complete the Audit

California (CA)

American Water Works Association Copyright © 2014, All Rights Reserved.

Select the default percentage 
by choosing the option button 
on the left

To enter a value, choose
this button and enter a 
value in the cell to the right

Instructions
The current sheet.

Enter contact 
information and basic 

audit details (year,  
units etc)

Performance 
Indicators
Review the

performance indicators 
to evaluate the results 

of the audit 

Comments
Enter comments to 
explain how values 

were calculated or to 
document data 

sources

Water Balance
The values entered in 

the Reporting 
Worksheet are used to 

populate the Water 
Balance

Dashboard
A graphical summary 
of the water balance 

and Non-Revenue 
Water components

Grading Matrix
Presents the possible 
grading options for 

each input component 
of the audit

Service Connection 
Diagram

Diagrams depicting 
possible customer 

service connection line 
configurations

Acknowledgements
Acknowledgements for 
the AWWA Free Water 

Audit Software v5.0

Loss Control 
Planning

Use this sheet to 
interpret the results of 
the audit validity score 

and performance 
indicators

Definitions
Use this sheet to 

understand the terms 
used in the audit 

process

Example Audits

Reporting Worksheet 
and Performance 

Indicators examples 
are shown for two 

validated audits

Reporting 
Worksheet

Enter the required 
data on this worksheet 
to calculate the water 

balance and data 
grading

AWWA Free Water Audit Software v5.0 Instructions   1



Water Audit Report for:
Reporting Year:

All volumes to be entered as: ACRE-FEET PER YEAR

Master Meter and Supply Error Adjustments

WATER SUPPLIED Pcnt: Value:
Volume from own sources: 5 17,340.000 acre-ft/yr 4 acre-ft/yr

Water imported: 2 3,503.000 acre-ft/yr 6 acre-ft/yr
Water exported: 10 274.000 acre-ft/yr 2 acre-ft/yr

Enter negative % or value for under-registration
WATER SUPPLIED: 20,569.000 acre-ft/yr Enter positive % or value for over-registration

.
AUTHORIZED CONSUMPTION

Billed metered: 7 19,132.000 acre-ft/yr
Billed unmetered: 0.000 acre-ft/yr
Unbilled metered: 0.000 acre-ft/yr Pcnt: Value:

Unbilled unmetered: 1 257.113 acre-ft/yr 1.25% acre-ft/yr

AUTHORIZED CONSUMPTION: 19,389.113 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption) 1,179.888 acre-ft/yr

Apparent Losses Pcnt: Value:
Unauthorized consumption: 10 51.423 acre-ft/yr 0.25% acre-ft/yr

Customer metering inaccuracies: 3 0.000 acre-ft/yr acre-ft/yr
Systematic data handling errors: 5 47.830 acre-ft/yr 0.25% acre-ft/yr

Apparent Losses: 99.253 acre-ft/yr

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses: 1,080.635 acre-ft/yr

WATER LOSSES: 1,179.888 acre-ft/yr

NON-REVENUE WATER
NON-REVENUE WATER: 1,437.000 acre-ft/yr

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 8 690.0 miles
Number of active AND inactive service connections: 8 34,699

Service connection density: 50 conn./mile main

Yes
Average length of customer service line: 7 0.0 ft

Average operating pressure: 9 80.0 psi

COST DATA

Total annual cost of operating water system: 6 $29,817,000 $/Year
Customer retail unit cost (applied to Apparent Losses): 8 $134,722.37

Variable production cost (applied to Real Losses): 5 $531,652.00 $/acre-ft

 WATER AUDIT DATA VALIDITY SCORE:

 PRIORITY AREAS FOR ATTENTION:

     1: Volume from own sources

     2: Customer metering inaccuracies

     3: Water imported

 AWWA Free Water Audit Software:
 Reporting Worksheet

       Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed
26,026.000

2015 1/2015 - 12/2015
City of Victorville/Victorville Water District   (3610052)

              <----------- Enter grading in column 'E' and 'J' ---------->

1.000

 Based on the information provided, audit accuracy can be improved by addressing the following components:

$/100 cubic feet (ccf)

                Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed                

*** YOUR SCORE IS: 55 out of 100 ***

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

                   Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

Average length of customer service line has been set to zero and a data grading score of 10 has been applied

Are customer meters typically located at the curbstop or property line? 

? 
? 

? 

? 

? 

? Click to access definition 

? 
? 

? 

? 

? 

? 

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the 
input data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades 

? 

? 
? 

? 

? 

? 

(length of service line, beyond the property 
boundary, that is the responsibility of the utility) 

Use buttons to select 
percentage of water 

supplied 
OR 

value 

? Click here:  
for help using option 
buttons below 

? 

? 

? 

? 

+ 

+ Click to add a comment 

 WAS v5.0 

+ 
+ 

+ 
+ 

+ 

+ 

American Water Works Association. 
Copyright © 2014, All Rights Reserved. 

? 
? 
? 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

? 

To select the correct data grading for each input, determine the highest grade where 
the utility meets or exceeds all criteria for that grade and all grades below it. 

Use Customer Retail Unit Cost to value real losses

AWWA Free Water Audit Software v5.0 Reporting Worksheet      1



Water Audit Report for: City of Victorville/Victorville Water District   (3610052)
Reporting Year:

System Attributes:
Apparent Losses: 99.253                              acre-ft/yr

+              Real Losses: 1,080.635                         acre-ft/yr
=            Water Losses: 1,179.888                         acre-ft/yr

Unavoidable Annual Real Losses (UARL): 800.92 acre-ft/yr

Annual cost of Apparent Losses: $5,824,639,352
Annual cost of Real Losses: $574,521,759 Valued at Variable Production Cost

Performance Indicators:

Non-revenue water as percent by volume of Water Supplied: 7.0%
Non-revenue water as percent by cost of operating system: 21919.9%  Real Losses valued at Variable Production Cost

Apparent Losses per service connection per day: 2.55 gallons/connection/day

Real Losses per service connection per day: 27.80 gallons/connection/day
Real Losses per length of main per day*: N/A

Real Losses per service connection per day per psi pressure: 0.35 gallons/connection/day/psi

From Above, Real Losses = Current Annual Real Losses (CARL): 1,080.64 acre-feet/year

1.35

* This performance indicator applies for systems with a low service connection density of less than 32 service connections/mile of pipeline

 AWWA Free Water Audit Software:
 System Attributes and Performance Indicators

*** YOUR WATER AUDIT DATA VALIDITY SCORE IS: 55 out of 100 ***

Infrastructure Leakage Index (ILI) [CARL/UARL]:

2015 1/2015 - 12/2015

Return to Reporting Worksheet to change this assumpiton

? 

? 

American Water Works Association. 
Copyright © 2014, All Rights Reserved. 

 WAS v5.0 

Financial: 

Operational Efficiency: 

AWWA Free Water Audit Software v5.0 Performance Indicators      1



General Comment:

Audit Item

Volume from own sources:

Vol. from own sources: Master meter 
error adjustment:

Water imported:

Water imported: master meter error 
adjustment:

Water exported:

Water exported: master meter error 
adjustment:

Billed metered:

Billed unmetered:

Unbilled metered:

 AWWA Free Water Audit Software:
 User Comments

Use this worksheet to add comments or notes to explain how an input value was calculated, or to document the sources of the information used.

Comment

WAS v5.0

American Water Works Association.

AWWA Free Water Audit Software v5.0 Comments     1



Audit Item Comment

Unbilled unmetered:

Unauthorized consumption:

Customer metering inaccuracies:

Systematic data handling errors:

Length of mains:

Number of active AND inactive 
service connections:

Average length of customer service 
line:

Average operating pressure:

Total annual cost of operating water 
system:

Customer retail unit cost (applied to 
Apparent Losses):

Variable production cost (applied to 
Real Losses):

Steve Ashton, Water Supply Manager reports we have a robust SCADA system that tracks real time pressure at all supply sites.  Joe Ogg, Water Distribution 
Manager reports the Engineering Department has quality specifications and standards for installation and replacement of new water mains. Our IT Department now 
as their upgraded GIS operational. This used in conjunction with the Sedaru softare, our crews can field verify our water system and send discrepancies to both the 
Engineering and IT departments. Sedaru is also used for data collection and organizing such as hydrant and valve maintenance. Soon, the crews will begin to input 

AWWA Free Water Audit Software v5.0 Comments     2



Water Audit Report for:
Reporting Year: 2015 1/2015 - 12/2015

Data Validity Score: 54

Water Exported
0.000

Billed Metered Consumption (water exported 
is removed) Revenue Water

19,132.000

Own Sources Authorized 
Consumption 19,132.000 Billed Unmetered Consumption 19,132.000

0.000
19,392.638 Unbilled Metered Consumption

0.000

17,340.000 260.638 Unbilled Unmetered Consumption
260.638

Water Supplied Unauthorized Consumption 1,719.000

Apparent Losses 52.128
20,851.000 99.958 Customer Metering Inaccuracies

0.000

Systematic Data Handling Errors

Water Losses 47.830

Water Imported 1,458.363 Leakage on Transmission and/or Distribution 
Mains

Real Losses Not broken down

3,511.000 1,358.405 Leakage and Overflows at Utility's Storage 
Tanks
Not broken down
Leakage on Service Connections
Not broken down

AWWA Free Water Audit Software: Water Balance

Non-Revenue Water 
(NRW)

Billed Authorized Consumption

Unbilled Authorized Consumption

(Adjusted for known 
errors)

Billed Water Exported

City of Victorville/Victorville Water District   (3610052)

WAS v5.0

American Water Works Association.

AWWA Free Water Audit Software v5.0 Water Balance     1



Water Audit Report for:
Reporting Year: 2015 Show me the VOLUME of Non-Revenue Water

Data Validity Score: 54 Show me the COST of Non-Revenue Water

 AWWA Free Water Audit Software:
 Dashboard

1/2015 - 12/2015
City of Victorville/Victorville Water District   (3610052)

0
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2,000,000,000

3,000,000,000

4,000,000,000

5,000,000,000

6,000,000,000

7,000,000,000

8,000,000,000

Co
st

 $

Total Cost of NRW =$14,327,278,482

Unbilled metered (valued at Var. Prod. Cost)

Unbilled unmetered (valued at Var. Prod. Cost)

Unauth. consumption

Cust. metering inaccuracies

Syst. data handling errors

Real Losses (valued at Var. Prod. Cost)

WAS v5.0

American Water Works Association.

Water Exported

Authorized Consumption

Water Losses

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Water Exported

Water Imported

Volume From Own
Sources

Water Exported
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Unbilled Auth. Cons.
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Water Exported

Revenue Water

Non Revenue Water

The graphic below is a visual representation of the 
Water Balance with bar heights propotional to the 

volume of the audit components

Water Exported

Water Supplied
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Grading >>> n/a 1 2 3 4 5 6 7 8 9 10

Volume from own sources:

Select this grading only if 
the water utility 

purchases/imports all of its 
water resources (i.e. has 

no sources of its own)

Less than 25% of water production 
sources are metered, remaining 

sources are estimated.  No regular 
meter accuracy testing or electronic 

calibration conducted.

25% - 50% of treated water 
production sources are metered; 

other sources estimated.  No regular 
meter accuracy testing or electronic 

calibration conducted. 

Conditions between 
2 and 4

50% - 75% of treated water 
production sources are metered, 

other sources estimated.  Occasional 
meter accuracy testing or electronic 

calibration conducted.

Conditions between 
4 and 6

At least 75% of treated water 
production sources are metered, or at 
least 90% of the source flow is derived 

from metered sources.  Meter 
accuracy testing and/or electronic 

calibration of related instrumentation is 
conducted annually.  Less than 25% of 
tested meters are found outside of +/- 

6% accuracy.  

Conditions between 
6 and 8

100% of treated water production 
sources are metered, meter accuracy 

testing and electronic calibration of 
related instrumentation is conducted 

annually, less than 10% of meters are 
found outside of +/- 6% accuracy

Conditions between 
8 and 10

100% of treated water production 
sources are metered, meter accuracy 

testing and electronic calibration of 
related instrumentation is conducted 

semi-annually, with less than 10% found 
outside of +/- 3% accuracy. Procedures 

are reviewed by a third party 
knowledgeable in the M36 methodology. 

Improvements to attain higher 
data grading for "Volume from 

own Sources" component:

to qualify for 2:
Organize and launch efforts to 

collect data for determining volume 
from own sources

to maintain 10:
Standardize meter accuracy test 

frequency to semi-annual, or more 
frequent, for all meters.  Repair or 
replace meters outside of +/- 3% 

accuracy.  Continually investigate/pilot 
improving metering technology.

Volume from own sources 
master meter and supply error 

adjustment:

Select n/a only if the water 
utility fails to have meters 
on its sources of supply 

Inventory information on meters and 
paper records of measured volumes 
exist but are incomplete and/or in a 

very crude condition; data error 
cannot be determined 

No automatic datalogging of 
production volumes; daily readings 

are scribed on paper records without 
any accountability controls.  Flows 
are not balanced across the water 
distribution system: tank/storage 

elevation changes are not employed 
in calculating the "Volume from own 
sources" component and archived 

flow data is adjusted only when 
grossly evident data error occurs.

Conditions between 
2 and 4

Production meter data is logged 
automatically in electronic format and 
reviewed at least on a monthly basis 

with necessary corrections 
implemented.  "Volume from own 

sources" tabulations include estimate 
of daily changes in tanks/storage 
facilities.  Meter data is adjusted 
when gross data errors occur, or 

occasional meter testing deems this 
necessary.

Conditions between 
4 and 6

Hourly production meter data logged 
automatically & reviewed on at least a 

weekly basis.  Data is adjusted to 
correct gross error when 

meter/instrumentation equipment 
malfunction is detected; and/or error is 
confirmed by meter accuracy testing.  

Tank/storage facility elevation changes 
are automatically used in calculating a 
balanced "Volume from own sources" 

component, and data gaps in the 
archived data are corrected on at least 

a weekly basis.  

Conditions between 
6 and 8

Continuous production meter data is 
logged automatically & reviewed each 

business day.  Data is adjusted to 
correct gross error from detected 
meter/instrumentation equipment 

malfunction and/or results of meter 
accuracy testing.  Tank/storage facility 
elevation changes are automatically 
used in "Volume from own sources" 

tabulations and data gaps in the 
archived data are corrected on a daily 

basis.

Conditions between 
8 and 10

Computerized system (SCADA or 
similar) automatically balances flows 
from all sources and storages; results 
are reviewed each business day.  Tight 
accountability controls ensure that all 

data gaps that occur in the archived flow 
data are quickly detected and corrected. 

Regular calibrations between SCADA 
and sources meters ensures minimal 

data transfer error.  

Improvements to attain higher 
data grading for "Master meter 
and supply error adjustment" 

component:

to qualify for 2:
Develop a plan to restructure 

recordkeeping system to capture all 
flow data; set a procedure to review 
flow data on a daily  basis to detect 
input errors.  Obtain more reliable 

information about existing meters by 
conducting field inspections of 

meters and related instrumentation, 
and obtaining manufacturer 

literature. 

to maintain 10:
Monitor meter innovations for 

development of more accurate and less 
expensive flowmeters.  Continue to 

replace or repair meters as they 
perform outside of desired accuracy 
limits.  Stay abreast of new and more 
accurate water level instruments to 

better record tank/storage levels and 
archive the variations in storage volume. 

Keep current with SCADA and data 
management systems to ensure that 

archived data is well-managed and error 
free.

Water Imported:

Select n/a if the water 
utility's supply is 

exclusively from its own 
water resources (no bulk 

purchased/ imported 
water)

Less than 25% of imported water 
sources are metered, remaining 

sources are estimated.  No regular 
meter accuracy testing.

25% - 50% of imported water 
sources are metered; other sources 

estimated.  No regular meter 
accuracy testing. 

Conditions between 
2 and 4

50% - 75% of imported water 
sources are metered, other sources 

estimated.  Occasional meter 
accuracy testing conducted.

Conditions between 
4 and 6

At least 75% of imported water 
sources are metered, meter accuracy 
testing and/or electronic calibration of 
related instrumentation is conducted 
annually for all meter installations.  

Less than 25% of tested meters are 
found outside of +/- 6% accuracy.  

Conditions between 
6 and 8

100% of imported water sources are 
metered, meter accuracy testing and 

electronic calibration of related 
instrumentation is conducted annually, 

less than 10% of meters are found 
outside of +/- 6% accuracy

Conditions between 
8 and 10

100% of imported water sources are 
metered, meter accuracy testing and 

electronic calibration of related 
instrumentation is conducted semi-

annually for all meter installations, with 
less than 10% of accuracy tests found 

outside of +/- 3% accuracy.     

Improvements to attain higher 
data grading for "Water 

Imported Volume" component:

(Note: usually the water 
supplier selling the water - "the 
Exporter" -  to the utility being 

audited is responsible to 
maintain the metering 

installation measuring the 
imported volume.  The utility 
should coordinate carefully 
with the Exporter to ensure 
that adequate meter upkeep 
takes place and an accurate 

measure of the Water 
Imported volume is quantified. )

to qualify for 2:
Review bulk water purchase 

agreements with partner suppliers; 
confirm requirements for use and 

maintenance of accurate metering.  
Identify needs for new or 

replacement meters with goal to 
meter all imported water sources. 

to maintain 10:
Standardize meter accuracy test 

frequency to semi-annual, or more 
frequent, for all meters.  Continue to 

conduct calibration of related 
instrumentation on a semi-annual basis. 
Repair or replace meters outside of +/- 

3% accuracy.  Continually 
investigate/pilot improving metering 

technology.

to qualify for 10:
Conduct meter accuracy testing for all meters on a semi-

annual basis, along with calibration of all related 
instrumentation.  Repair or replace meters outside of +/- 3% 

accuracy.  Investigate new meter technology; pilot one or more 
replacements with innovative meters in attempt to improve 

meter accuracy. 

to qualify for 10:
Link all production and tank/storage facility elevation change 
data to a Supervisory Control & Data Acquisition (SCADA) 
System, or similar computerized monitoring/control system, 

and establish automatic flow balancing algorithm and regularly 
calibrate between SCADA and source meters.  Data is 

reviewed and corrected each business day.

to qualify for 8:
Complete project to install new, or replace defective, meters 

on all imported water interconnections.  Maintain annual 
meter accuracy testing for all imported water meters and 

conduct calibration of related instrumentation at least 
annually.  Repair or replace meters outside of +/- 6% 

accuracy.

        AWWA Free Water Audit Software: Grading Matrix
 The grading assigned to each audit component and the corresponding recommended improvements and actions are highlighted in yellow. Audit accuracy is likely to be improved by prioritizing those items shown in red

to qualify for 6:
Refine computerized data collection and archive to include 
hourly production meter data that is reviewed at least on a 
weekly basis to detect specific data anomalies and gaps.  

Use daily net storage change to balance flows in calculating 
"Water Supplied" volume.   Necessary corrections to data 

errors are implemented on a weekly basis. 

to qualify for 8:
Ensure that all flow data is collected and archived on at least 

an hourly basis.  All data is reviewed and detected errors 
corrected each business day.  Tank/storage levels variations 

are employed in calculating balanced "Water Supplied" 
component.  Adjust production meter data for gross error 

and inaccuracy confirmed by testing. 

to qualify for 10:
Maintain annual meter accuracy testing and calibration of 

related instrumentation for all meter installations.  Repair or 
replace meters outside of +/- 3% accuracy.  Investigate new 

meter technology; pilot one or more replacements with 
innovative meters in attempt to further improve meter 

accuracy. 

WATER SUPPLIED

to qualify for 4:
Locate all water production sources on maps and in the 
field, launch meter accuracy testing for existing meters, 
begin to install meters on unmetered water production 
sources and replace any obsolete/defective meters.

to qualify for 6:
Formalize annual meter accuracy testing for all source 

meters; specify the frequency of testing.  Complete 
installation of meters on unmetered water production sources
and complete replacement of all obsolete/defective meters.

to qualify for 8:
Conduct annual meter accuracy testing and calibration of 

related instrumentation on all meter installations on a regular 
basis.  Complete project to install new, or replace defective 
existing, meters so that entire production meter population is 

metered.  Repair or replace meters outside of +/- 6% 
accuracy. 

To qualify for 4:
Locate all imported water sources on maps and in the field, 
launch meter accuracy testing for existing meters, begin to 

install meters on unmetered imported water 
interconnections and replace obsolete/defective meters. 

to qualify for 6:
Formalize annual meter accuracy testing for all imported 
water meters, planning for both regular meter accuracy 

testing and calibration of the related instrumentation.  
Continue installation of meters on unmetered imported water 

interconnections and replacement of obsolete/defective 
meters.

to qualify for 4:
Install automatic datalogging equipment on production 

meters.  Complete installation of level instrumentation at all 
tanks/storage facilities and include tank level data in 

automatic calculation routine in a computerized system.  
Construct a computerized listing or spreadsheet to archive 

input volumes, tank/storage volume changes and 
import/export flows in order to determine the composite 

"Water Supplied" volume for the distribution system.  Set a 
procedure to review this data on a monthly basis to detect 

gross anomalies and data gaps.     

WAS 5.0
American Water Works Association.  Copyright © 2014, All Rights Reserved.
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Grading >>> n/a 1 2 3 4 5 6 7 8 9 10

Water imported master meter 
and supply error adjustment:

Select n/a if the Imported 
water supply is 

unmetered, with Imported 
water quantities estimated 
on the billing invoices sent 

by the Exporter to the 
purchasing Utility. 

Inventory information on imported 
meters and paper records of 

measured volumes exist but are 
incomplete and/or in a very crude 

condition; data error cannot be 
determined   Written agreement(s) 

with water Exporter(s) are missing or 
written in vague language 

concerning meter management and 
testing. 

No automatic datalogging of 
imported supply volumes; daily 
readings are scribed on paper 

records without any accountability 
controls to confirm data accuracy 

and the absence of errors and data 
gaps in recorded volumes.  Written 
agreement requires meter accuracy 
testing but is vague on the details of 
how and who conducts the testing.

Conditions between 
2 and 4

Imported supply metered flow data is 
logged automatically in electronic 
format and reviewed at least on a 
monthly basis by the Exporter with 

necessary corrections implemented.  
Meter data is adjusted by the 

Exporter when gross data errors are 
detected.  A coherent data trail exists 

for this process to protect both the 
selling and the purchasing Utility.  

Written agreement exists and clearly 
states requirements and roles for 
meter accuracy testing and data 

management. 

Conditions between 
4 and 6

Hourly Imported supply metered data 
is logged automatically & reviewed on 

at least a weekly basis by the Exporter. 
Data is adjusted to correct gross error 
when meter/instrumentation equipment 
malfunction is detected; and to correct 
for error confirmed by meter accuracy 
testing.  Any data gaps in the archived 
data are detected and corrected during 

the weekly review.  A coherent data 
trail exists for this process to protect 
both the selling and the purchasing 

Utility.    

Conditions between 
6 and 8

Continuous Imported supply metered 
flow data is logged automatically & 
reviewed each business day by the 

Importer.  Data is adjusted to correct 
gross error from detected 

meter/instrumentation equipment 
malfunction and/or results of meter 

accuracy testing.  Any data 
errors/gaps are detected and 

corrected on a daily basis.  A data trail 
exists for the process to protect both 
the selling and the purchasing Utility.

Conditions between 
8 and 10

Computerized system (SCADA or 
similar) automatically records data 

which is reviewed each business day by 
the Exporter.  Tight accountability 

controls ensure that all error/data gaps 
that occur in the archived flow data are 

quickly detected and corrected.  A 
reliable data trail exists and contract 
provisions for meter testing and data 

management are reviewed by the selling
and purchasing Utility at least once 

every five years.  

Improvements to attain higher 
data grading for "Water 

imported master meter and 
supply error adjustment" 

component:

to qualify for 2:
Develop a plan to restructure 

recordkeeping system to capture all 
flow data; set a procedure to review 
flow data on a daily  basis to detect 
input errors.  Obtain more reliable 

information about existing meters by 
conducting field inspections of 

meters and related instrumentation, 
and obtaining manufacturer 

literature.  Review the written 
agreement between the selling and 

purchasing Utility.

to maintain 10:
Monitor meter innovations for 

development of more accurate and less 
expensive flowmeters; work with the 

Exporter to help identify meter 
replacement needs.  Keep 

communication lines with Exporters 
open and maintain productive relations. 
Keep the written agreement current with 
clear and explicit language that meets 

the ongoing needs of all parties. 

Water Exported:

Select n/a if the water 
utility sells no bulk water to 
neighboring water utilities 
(no exported water sales)

Less than 25% of exported water 
sources are metered, remaining 

sources are estimated.  No regular 
meter accuracy testing.

25% - 50% of exported water 
sources are metered; other sources 

estimated.  No regular meter 
accuracy testing. 

Conditions between 
2 and 4

50% - 75% of exported water 
sources are metered, other sources 

estimated.  Occasional meter 
accuracy testing conducted.

Conditions between 
4 and 6

At least 75% of exported water sources 
are metered, meter accuracy testing 

and/or electronic calibration conducted 
annually.  Less than 25% of tested 
meters are found outside of +/- 6% 

accuracy.  

Conditions between 
6 and 8

100% of exported water sources are 
metered, meter accuracy testing and 

electronic calibration of related 
instrumentation is conducted annually, 

less than 10% of meters are found 
outside of +/- 6% accuracy

Conditions between 
8 and 10

100% of exported water sources are 
metered, meter accuracy testing and 

electronic calibration of related 
instrumentation is conducted semi-

annually for all meter installations, with 
less than 10% of accuracy tests found 

outside of +/- 3% accuracy.     

Improvements to attain higher 
data grading for "Water 

Exported Volume" component:

(Note: usually, if the water 
utility being audited sells 

(Exports) water to a 
neighboring purchasing Utility, 

it is the responsibility of the 
utility exporting the water to 

maintain the metering 
installation measuring the 

Exported volume.  The utility 
exporting the water should 
ensure that adequate meter 
upkeep takes place and an 

accurate measure of the 
Water Exported volume is 

quantified. )

to qualify for 2:
Review bulk water sales 

agreements with purchasing utilities; 
confirm requirements for use & 
upkeep of accurate metering.  
Identify needs to install new, or 

replace defective meters as needed. 

to maintain 10:
Standardize meter accuracy test 

frequency to semi-annual, or more 
frequent, for all meters.  Repair or 
replace meters outside of +/- 3% 

accuracy.  Continually investigate/pilot 
improving metering technology.

Water exported master meter 
and supply error adjustment:

Select n/a only if the water 
utility fails to have meters 

on its exported supply 
interconnections. 

Inventory information on exported 
meters and paper records of 

measured volumes exist but are 
incomplete and/or in a very crude 

condition; data error cannot be 
determined   Written agreement(s) 
with the utility purchasing the water 

are missing or written in vague 
language concerning meter 
management and testing. 

No automatic datalogging of 
exported supply volumes; daily 
readings are scribed on paper 

records without any accountability 
controls to confirm data accuracy 

and the absence of errors and data 
gaps in recorded volumes.  Written 
agreement requires meter accuracy 
testing but is vague on the details of 
how and who conducts the testing.

Conditions between 
2 and 4

Exported metered flow data is logged 
automatically in electronic format and 
reviewed at least on a monthly basis, 

with necessary corrections 
implemented.  Meter data is adjusted 

by the utility selling (exporting) the 
water when gross data errors are 

detected.  A coherent data trail exists 
for this process to protect both the 
utility exporting the water and the 

purchasing Utility.  Written agreement 
exists and clearly states requirements 
and roles for meter accuracy testing 

and data management. 

Conditions between 
4 and 6

Hourly exported supply metered data is 
logged automatically & reviewed on at 
least a weekly basis by the utility selling
the water.  Data is adjusted to correct 

gross error when 
meter/instrumentation equipment 

malfunction is detected; and to correct 
for error found by meter accuracy 

testing.  Any data gaps in the archived 
data are detected and corrected during 

the weekly review.  A coherent data 
trail exists for this process to protect 
both the selling (exporting) utility and 

the purchasing Utility.    

Conditions between 
6 and 8

Continuous exported supply metered 
flow data is logged automatically & 
reviewed each business day by the 
utility selling (exporting) the water.  

Data is adjusted to correct gross error 
from detected meter/instrumentation 
equipment malfunction and any error 
confirmed by meter accuracy testing.  

Any data errors/gaps are detected and 
corrected on a daily basis.  A data trail 
exists for the process to protect both 
the selling (exporting) Utility and the 

purchasing Utility.

Conditions between 
8 and 10

Computerized system (SCADA or 
similar) automatically records data 

which is reviewed each business day by 
the utility selling (exporting) the water.  

Tight accountability controls ensure that 
all error/data gaps that occur in the 

archived flow data are quickly detected 
and corrected.  A reliable data trail 

exists and contract provisions for meter 
testing and data management are 
reviewed by the selling Utility and 

purchasing Utility at least once every 
five years.  

to qualify for 10:
Conduct accountability checks to confirm that all Imported 

supply metered data is reviewed and corrected each business 
day by the Exporter.  Results of all meter accuracy tests and 
data corrections should be available for sharing between the 

Exporter and the purchasing Utility.  Establish a schedule for a 
regular review and updating of the contractual language in the 

written agreement between the selling and the purchasing 
Utility; at least every five years. 

To qualify for 4:
Locate all exported water sources on maps and in field, 

launch meter accuracy testing for existing meters, begin to 
install meters on unmetered exported water 

interconnections and replace obsolete/defective meters 

to qualify for 4:
Install automatic datalogging equipment on Imported 

supply meters.  Set a procedure to review this data on a 
monthly basis to detect gross anomalies and data gaps.  
Launch discussions with the Exporters to jointly review 

terms of the written agreements regarding meter accuracy 
testing and data management; revise the terms as 

necessary.      

to qualify for 6:
Refine computerized data collection and archive to include 

hourly Imported supply metered flow data that is reviewed at 
least on a weekly basis to detect specific data anomalies and 
gaps.  Make necessary corrections to errors/data errors on a 

weekly basis. 

to qualify for 6:
Formalize annual meter accuracy testing for all exported 

water meters.  Continue installation of meters on unmetered 
exported water interconnections and replacement of 

obsolete/defective meters.

to qualify for 8:
Complete project to install new, or replace defective, meters 

on all exported water interconnections.  Maintain annual 
meter accuracy testing for all exported water meters.  Repair 

or replace meters outside of +/- 6% accuracy.

to qualify for 10:
Maintain annual meter accuracy testing for all meters.  Repair 
or replace meters outside of +/- 3% accuracy.  Investigate new 

meter technology; pilot one or more replacements with 
innovative meters in attempt to improve meter accuracy. 

to qualify for 8:
Ensure that all Imported supply metered flow data is 

collected and archived on at least an hourly basis.  All data is 
reviewed and errors/data gaps are corrected each business 

day.   
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Improvements to attain higher 
data grading for "Water 

exported master meter and 
supply error adjustment" 

component:

to qualify for 2:
Develop a plan to restructure 

recordkeeping system to capture all 
flow data; set a procedure to review 
flow data on a daily  basis to detect 
input errors.  Obtain more reliable 

information about existing meters by 
conducting field inspections of 

meters and related instrumentation, 
and obtaining manufacturer 

literature.  Review the written 
agreement between the utility selling 

(exporting) the water and the 
purchasing Utility.

to maintain 10:
Monitor meter innovations for 

development of more accurate and less 
expensive flowmeters; work with the 

purchasing utilities to help identify meter 
replacement needs.  Keep 

communication lines with the purchasing 
utilities open and maintain productive 

relations.  Keep the written agreement 
current with clear and explicit language 

that meets the ongoing needs of all 
parties. 

Billed metered:

n/a (not applicable). Select 
n/a only if the entire 

customer population is not 
metered and is billed for 
water service on a flat or 
fixed rate basis. In such a 
case the volume entered 

must be zero.

Less than 50% of customers with 
volume-based billings from meter 
readings; flat or fixed rate billing 

exists for the majority of the 
customer population

At least 50% of customers with 
volume-based billing from meter 
reads; flat rate billing for others.  

Manual meter reading is conducted, 
with less than 50% meter read 

success rate, remainding accounts' 
consumption is estimated.  Limited 

meter records, no regular meter 
testing or replacement.  Billing data 

maintained on paper records, with no 
auditing.

Conditions between 
2 and 4

At least 75% of customers with 
volume-based, billing from meter 
reads; flat or fixed rate billing for 

remaining accounts.  Manual meter 
reading is conducted with at least 

50% meter read success rate; 
consumption for accounts with failed 

reads is estimated.  Purchase 
records verify age of customer 
meters; only very limited meter 
accuracy testing is conducted.  

Customer meters are replaced only 
upon complete failure.  Computerized 
billing records exist, but only sporadic 

internal auditing conducted.

Conditions between 
4 and 6

At least 90% of customers with volume-
based billing from meter reads; 

consumption for remaining accounts is 
estimated.  Manual customer meter 
reading gives at least 80% customer 

meter reading success rate; 
consumption for accounts with failed 
reads is estimated.  Good customer 
meter records eixst, but only limited 

meter accuracy testing is conducted.  
Regular replacement is conducted for 

the oldest meters.  Computerized 
billing records exist with annual auditing

of summary statistics conducting by 
utility personnel.

Conditions between 
6 and 8

At least 97% of customers exist with 
volume-based billing from meter 

reads.  At least 90% customer meter 
reading success rate; or at least 80% 
read success rate with planning and 

budgeting for trials of Automatic Meter 
Reading (AMR) or Advanced Metering 

Infrastructure (AMI) in one or more 
pilot areas.  Good customer meter 
records. Regular meter accuracy 

testing guides replacement of 
statistically significant number of 

meters each year.  Routine auditing of 
computerized billing records for global 
and detailed statistics occurs annually 
by utility personnel, and is verified by 

third party at least once every five 
years.

Conditions between 
8 and 10

At least 99% of customers exist with 
volume-based billing from meter reads.  
At least 95% customer meter reading 
success rate; or minimum 80% meter 
reading success rate, with Automatic 
Meter Reading (AMR) or Advanced 
Metering Infrastructure (AMI) trials 
underway.  Statistically significant 

customer meter testing and 
replacement program in place on a 

continuous basis.  Computerized billing 
with routine, detailed auditing, including 

field investigation of representative 
sample of accounts undertaken annually 
by utility personnel.  Audit is conducted 

by third party auditors at least once 
every three years.

Improvements to attain higher 
data grading for "Billed 
Metered Consumption" 

component:

If n/a is selected because 
the customer meter 

population is unmetered, 
consider establishing a 
new policy to meter the 

customer population and 
employ water rates based 
upon metered volumes. 

to qualify for 2:
Conduct investigations or trials of 

customer meters to select 
appropriate meter models.  Budget 

funding for meter installations.  
Investigate volume based water rate 

structures.

to maintain 10:
Continue annual internal billing data 

auditing, and third party auditing at least 
every three years.  Continue customer 
meter accuracy testing to ensure that 
accurate customer meter readings are 
obtained and entered as the basis for 
volume based billing.  Stay abreast of 

improvements in Automatic Meter 
Reading (AMR) and Advanced Metering 

Infrastructure (AMI) and information 
management.  Plan and budget for 

justified upgrades in metering, meter 
reading and billing data management to 
maintain very high accuracy in customer 

metering and billing.

Billed unmetered:

Select n/a if it is the policy 
of the water utility to meter 
all customer connections 
and it has been confirmed 
by detailed auditing that all 
customers do indeed have 

a water meter; i.e. no 
intentionally unmetered 

accounts exist

Water utility policy does not require 
customer metering; flat or fixed fee 

billing is employed.  No data is 
collected on customer consumption. 

The only estimates of customer 
population consumption available 
are derived from data estimation 

methods using average fixture count 
multiplied by number of connections, 

or similar approach.

Water utility policy does not require 
customer metering; flat or fixed fee 
billing is employed.  Some metered 
accounts exist in parts of the system 

(pilot areas or District Metered 
Areas) with consumption read 

periodically or recorded on portable 
dataloggers over one, three, or 

seven day periods.  Data from these 
sample meters are used to infer 

consumption for the total customer 
population.  Site specific estimation 

methods are used for unusual 
buildings/water uses.  

Conditions between 
2 and 4

Water utility policy does require 
metering and volume based billing in 
general.  However, a liberal amount 
of exemptions and a lack of clearly 

written and communicated 
procedures result in up to 20% of 

billed accounts believed to be 
unmetered by exemption; or the 

water utility is in transition to 
becoming fully metered, and a large 

number of customers remain 
unmetered.  A rough estimate of  the 
annual consumption for all unmetered 

accounts is included in the annual 
water audit, with no inspection of 
individual unmetered accounts.

Conditions between 
4 and 6

Water utility policy does require 
metering and volume based billing but 

established exemptions exist for a 
portion of accounts such as municipal 
buildings.  As many as 15% of billed 
accounts are unmetered due to this 

exemption or meter installation 
difficulties.  Only a group estimate of 

annual consumption for all unmetered 
accounts is included in the annual 
water audit, with no inspection of 
individual unmetered accounts.

Conditions between 
6 and 8

Water utility policy does require 
metering and volume based billing for 
all customer accounts.  However, less 

than 5% of billed accounts remain 
unmetered because meter  installation 
is hindered by unusual circumstances. 
The goal is to minimize the number of 

unmetered accounts.  Reliable 
estimates of consumption are 
obtained for these unmetered 

accounts via site specific estimation 
methods.

Conditions between 
8 and 10

Water utility policy does require 
metering and volume based billing for all 

customer accounts.  Less than 2% of 
billed accounts are unmetered and exist 
because meter installation is hindered 
by unusual circumstances.  The goal 

exists to minimize the number of 
unmetered accounts to the extent that is 

economical.  Reliable estimates of 
consumption are obtained at these 
accounts via site specific estimation 

methods.

AUTHORIZED CONSUMPTION

to qualify for 4:
Purchase and install meters on unmetered accounts.  

Implement policies to improve meter reading success.  
Catalog meter information during meter read visits to 
identify age/model of existing meters.  Test a minimal 

number of meters for accuracy.  Install computerized billing 
system. 

to qualify for 6:
Purchase and install meters on unmetered accounts.  

Eliminate flat fee billing and establish appropriate water rate 
structure based upon measured consumption.  Continue to 

achieve verifiable success in removing manual meter reading 
barriers. Expand meter accuracy testing.  Launch regular 

meter replacement program.  Launch a program of annual 
auditing of global billing statistics by utility personnel. 

to qualify for 10:
Purchase and install meters on unmetered accounts.  Launch 

Automatic Meter Reading (AMR) or Advanced Metering 
Infrastructure (AMI) system trials if manual meter reading 

success rate of at least 99% is not achieved within a five-year 
program.  Continue meter accuracy testing program.  Conduct 

planning and budgeting for large scale meter replacement 
based upon meter life cycle analysis using cumulative flow 

target.  Continue annual detailed billing data auditing by utility 
personnel and conduct third party auditing at least once every 

three years.   

to qualify for 10:
Conduct accountability checks to confirm that all exported 

metered flow data is reviewed and corrected each business 
day by the utility selling the water.  Results of all meter 

accuracy tests and data corrections should be available for 
sharing between the utility and the purchasing Utility.  Establish 
a schedule for a regular review and updating of the contractual 
language in the written agreements with the purchasing utilities;

at least every five years. 

to qualify for 6:
Refine computerized data collection and archive to include 

hourly exported supply metered flow data that is reviewed at 
least on a weekly basis to detect specific data anomalies and 
gaps.  Make necessary corrections to errors/data errors on a 

weekly basis. 

to qualify for 8:
Ensure that all exported metered flow data is collected and 

archived on at least an hourly basis.  All data is reviewed and
errors/data gaps are corrected each business day.   

to qualify for 8:
Purchase and install meters on unmetered accounts.  If 
customer meter reading success rate is less than 97%, 
assess cost-effectiveness of Automatic Meter Reading 

(AMR) or Advanced Metering Infrastructure (AMI) system for 
portion or entire system; or otherwise achieve ongoing 

improvements in manual meter reading success rate to 97% 
or higher.  Refine meter accuracy testing program.  Set 

meter replacement goals based upon accuracy test results.  
Implement annual auditing of detailed billing records by utility 
personnel and implement third party auditing at least once 

every five years. 

to qualify for 4:
Install automatic datalogging equipment on exported supply
meters.  Set a procedure to review this data on a monthly 
basis to detect gross anomalies and data gaps.  Launch 
discussions with the purchasing utilities to jointly review 

terms of the written agreements regarding meter accuracy 
testing and data management; revise the terms as 

necessary.      
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Improvements to attain higher 
data grading for "Billed 

Unmetered Consumption" 
component:

to qualify for 2:
Conduct research and evaluate 
cost/benefit of a new water utility 
policy to require metering of the 

customer population; thereby greatly 
reducing or eliminating unmetered 
accounts.  Conduct pilot metering 

project by installing water meters in 
small sample of customer accounts 
and periodically reading the meters 

or datalogging the water 
consumption over one, three, or 

seven day periods.

to maintain 10:
Continue to refine estimation methods 

for unmetered consumption and explore 
means to establish metering, for as 
many billed remaining unmetered 

accounts as is economically feasible.

Unbilled metered:
select n/a if all billing-

exempt consumption is 
unmetered.  

Billing practices exempt certain 
accounts, such as municipal 

buildings, but written policies do not 
exist; and a reliable count of unbilled 

metered accounts is unavailable.  
Meter upkeep and meter reading on 

these accounts is rare and not 
considered a priority.  Due to poor 
recordkeeping and lack of auditing, 

water consumption for all such 
accounts is purely guesstimated.    

Billing practices exempt certain 
accounts, such as municipal 

buildings, but only scattered, dated 
written directives exist to justify this 
practice.  A reliable count of unbilled 

metered accounts is unavailable.  
Sporadic meter replacement and 
meter reading occurs on an as-

needed basis.  The total annual water
consumption for all unbilled, metered 
accounts is estimated based upon 

approximating the number of 
accounts and assigning consumption 
from actively billed accounts of same 

meter size.        

Conditions between 
2 and 4

Dated written procedures permit 
billing exemption for specific 
accounts, such as municipal 

properties, but are unclear regarding 
certain other types of accounts.  

Meter reading is given low priority and
is sporadic.   Consumption is 

quantified from meter readings where 
available.  The total number of 

unbilled, unmetered accounts must 
be estimated along with consumption 

volumes.          

Conditions between 
4 and 6

Written policies regarding billing 
exemptions exist but adherence in 

practice is questionable.  Metering and 
meter reading for municipal buildings is 
reliable but sporadic for other unbilled 

metered accounts.  Periodic auditing of 
such accounts is conducted.  Water 

consumption is quantified directly from 
meter readings where available, but 
the majority of the consumption is 

estimated.       

Conditions between 
6 and 8

Written policy identifies the types of 
accounts granted a billing exemption.  
Customer meter management and 

meter reading are considered 
secondary priorities, but meter reading 
is conducted at least annually to obtain 
consumption volumes for the annual 
water audit.  High level auditing of 

billing records ensures that a reliable 
census of such accounts exists.      

Conditions between 
8 and 10

Clearly written policy identifies the types 
of accounts given a billing exemption, 

with emphasis on keeping such 
accounts to a minimum.  Customer 

meter management and meter reading 
for these accounts is given proper 
priority and is reliably conducted.  

Regular auditing confirms this.  Total 
water consumption for these accounts is 

taken from reliable readings from 
accurate meters.         

Improvements to attain higher 
data grading for "Unbilled 
Metered Consumption" 

component:

to qualify for 2:
Reassess the water utility's policy 

allowing certain accounts to be 
granted a billing exemption.  Draft an 

outline of a new written policy for 
billing exemptions, with clear 

justification as to why any accounts 
should be exempt from billing, and 

with the intention to keep the 
number of such accounts to a 

minimum.   

to maintain 10:
Reassess the utility's philosophy in 

allowing any water uses to go "unbilled". 
It is possible to meter and bill all 

accounts, even if the fee charged for 
water consumption is discounted or 

waived.  Metering and billing all 
accounts ensures that water 

consumption is tracked and water waste 
from plumbing leaks is detected and 

minimized.

Unbilled unmetered:

Extent of unbilled, unmetered 
consumption is unknown due to 

unclear policies and poor 
recordkeeping.  Total consumption 
is quantified based upon a purely 

subjective estimate.  

Clear extent of unbilled, unmetered 
consumption is unknown, but a 
number of events are randomly 

documented each year, confirming 
existence of such consumption, but 
without sufficient documentation to 

quantify an accurate estimate of the 
annual volume consumed.

Conditions between 
2 and 4

Extent of unbilled, unmetered 
consumption is partially known, and 

procedures exist to document certain 
events such as miscellaneous fire 
hydrant uses.  Formulae is used to 
quantify the consumption from such 
events (time running multiplied by 

typical flowrate, multiplied by number 
of  events).  

Default value of 
1.25% of system input 
volume is employed

Coherent policies exist for some forms 
of unbilled, unmetered consumption but

others await closer evaluation. 
Reasonable recordkeeping for the 

managed uses exists and allows for 
annual volumes to be quantified by 

inference, but unsupervised uses are 
guesstimated.

Conditions between 
6 and 8

Clear policies and good recordkeeping 
exist for some uses (ex: water used in 

periodic testing of unmetered fire 
connections), but other uses (ex: 

miscellaneous uses of fire hydrants) 
have limited oversight.  Total 

consumption is a mix of well quantified 
use such as from formulae (time 
running multiplied by typical flow, 

multiplied by number of events) or 
temporary meters, and relatively 

subjective estimates of less regulated 
use.

Conditions between 
8 and 10

Clear policies exist to identify permitted 
use of water in unbilled, unmetered 

fashion, with the intention of minimizing 
this type of consumption.  Good records 

document each occurrence and 
consumption is quantified via formulae 
(time running multiplied by typical flow, 
multiplied by number of events) or use 

of temporary meters.

Improvements to attain higher 
data grading for "Unbilled 
Unmetered Consumption" 

component:

to qualify for 5:
Utilize the accepted default value of 

1.25% of the volume of water 
supplied as an expedient means to 
gain a reasonable quantification of 

this use.
to qualify for 2:

Establish a policy regarding what 
water uses should be allowed to 

remain as unbilled and unmetered.  
Consider tracking a small sample of 

one such use (ex: fire hydrant 
flushings).   

to qualify for 5:
Utilize accepted default value of 
1.25% of the volume of water 

supplied as an expedient means to 
gain a reasonable quantification of all 

such use.  This is particularly 
appropriate for water utilities who are 

in the early stages of the water 
auditing process, and should focus on 
other components since the volume 
of unbilled, umetered consumption is 

usually a relatively small quatity 
component, and other larger-quantity 

components should take priority.

to qualify for 6 or 
greater:

Finalize policy and 
begin to conduct field 

checks to better 
establish and quantify 
such usage.  Proceed 

if top-down audit 
exists and/or a great 
volume of such use is 

suspected.

to maintain 10:
Continue to refine policy and procedures
with intention of reducing the number of 
allowable uses of water in unbilled and 
unmetered fashion.  Any uses that can 

feasibly become billed and metered 
should be converted eventually.

to qualify for 4:
Review historic written directives and policy documents 
allowing certain accounts to be billing-exempt.  Draft an 
outline of a written policy for billing exemptions, identify 
criteria that grants an exemption, with a goal of keeping 

this number of accounts to a minimum.  Consider 
increasing the priority of reading meters on unbilled 

accounts at least annually.  

to qualify for 6:
Draft a new written policy regarding billing exemptions based 

upon consensus criteria allowing this occurrence.  Assign 
resources to audit meter records and billing records to obtain 

census of unbilled metered accounts.  Gradually include a 
greater number of these metered accounts to the routes for 

regular meter reading.    

to qualify for 10:
Refine written procedures to ensure that all uses of unbilled, 

unmetered water are overseen by a structured permitting 
process managed by water utility personnel.  Reassess policy 

to determine if some of these uses have value in being 
converted to billed and/or metered status.

to qualify for 10:
Ensure that meter management (meter accuracy testing, 

meter replacement) and meter reading activities for unbilled 
accounts are accorded the same priority as billed accounts.  

Establish ongoing annual auditing process to ensure that water 
consumption is reliably collected and provided to the annual 

water audit process.

to qualify for 8:
Communicate billing exemption policy throughout the 

organization and implement procedures that ensure proper 
account management.  Conduct inspections of accounts 

confirmed in unbilled metered status and verify that accurate 
meters exist and are scheduled for routine meter readings.  

Gradually increase the number of unbilled metered accounts 
that are included in regular meter reading routes. 

to qualify for 5:
Utilize accepted default value of 1.25% of the volume of 

water supplied as an expedient means to gain a 
reasonable quantification of this use.    

to qualify for 4:
Evaluate the documentation of events that have been 

observed.  Meet with user groups (ex: for fire hydrants - fire 
departments, contractors to ascertain their need and/or 

volume requirements for water from fire hydrants).  

APPARENT LOSSES

to qualify for 8:
Assess water utility policy and procedures for various 

unmetered usages.  For example, ensure that a policy exists 
and permits are issued for use of fire hydrants by persons 
outside of the utility.  Create written procedures for use and 

documentation of fire hydrants by water utility personnel.  
Use same approach for other types of unbilled, unmetered 

water usage. 

to qualify for 8:
Push to install customer meters on a full scale basis.  Refine 
metering policy and procedures to ensure that all accounts, 
including municipal properties, are designated for meters.  
Plan special efforts to address "hard-to-access" accounts.  

Implement procedures to obtain a reliable consumption 
estimate for the remaining few unmetered accounts awaiting 

meter installation.

to qualify for 10:
Continue customer meter installation throughout the service 

area, with a goal to minimize unmetered accounts.  Sustain the 
effort to investigate accounts with access difficulties, and 

devise means to install water meters or otherwise measure 
water consumption.

to qualify for 4:
Implement a new water utility policy requiring customer 

metering.  Launch or expand pilot metering study to include 
several different meter types, which will provide data for 

economic assessment of full scale metering options.  
Assess sites with access difficulties to devise means to 

obtain water consumption volumes.  Begin customer meter 
installation. 

to qualify for 6:
Refine policy and procedures to improve customer metering 
participation for all but solidly exempt accounts.  Assign staff 

resources to review billing records to identify errant 
unmetered properties.  Specify metering needs and funding 
requirements to install sufficient meters to significant reduce 

the number of unmetered accounts
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Unauthorized consumption:

Extent of unauthorized consumption 
is unknown due to unclear policies 

and poor recordkeeping.  Total 
unauthorized consumption is 

guesstimated.  

Unauthorized consumption is a 
known occurrence, but its extent is a 
mystery.  There are no requirements 
to document observed events, but 

periodic field reports capture some of 
these occurrences.  Total 

unauthorized consumption is 
approximated from this limited data.  

conditions between 
2 and 4

Procedures exist to document some 
unauthorized consumption such as 
observed unauthorized fire hydrant 
openings.  Use formulae to quantify 

this consumption (time running 
multiplied typical flowrate, multiplied 

by number of  events).  

Default value of 
0.25% of volume of 

water supplied is 
employed

Coherent policies exist for some forms 
of unauthorized consumption (more 
than simply fire hydrant misuse) but 

others await closer evaluation. 
Reasonable surveillance and 

recordkeeping exist for occurrences 
that fall under the policy.  Volumes 
quantified by inference from these 

records.

Conditions between 
6 and 8

Clear policies and good auditable 
recordkeeping exist for certain events 

(ex: tampering with water meters, 
illegal bypasses of customer meters); 

but other occurrences have limited 
oversight.  Total consumption is a 

combination of volumes from formulae 
(time x typical flow) and subjective 

estimates of unconfirmed 
consumption.

Conditions between 
8 and 10

Clear policies exist to identify all known 
unauthorized uses of water.  Staff and 

procedures exist to provide enforcement 
of policies and detect violations.  Each 
occurrence is recorded and quantified 
via formulae (estimated time running 
multiplied by typical flow) or similar 

methods.  All records and calculations 
should exist in a form that can be 

audited by a third party.

Improvements to attain higher 
data grading for "Unauthorized 

Consumption" component:

to qualify for 5:
Use accepted default of 0.25% of 

volume of water supplied.
to qualify for 2:

Review utility policy regarding what 
water uses are considered 

unauthorized, and consider tracking 
a small sample of one such 

occurrence (ex: unauthorized fire 
hydrant openings)

to qualify for 5:
Utilize accepted default value of 

0.25% of volume of water supplied as 
an expedient means to gain a 

reasonable quantification of all such 
use.  This is particularly appropriate 
for water utilities who are in the early 
stages of the water auditing process.

to qualify for 6 or 
greater:

Finalize policy 
updates to clearly 

identify the types of 
water consumption 
that are authorized 
from those usages 

that fall outside of this 
policy and are, 

therefore, 
unauthorized.  Begin 
to conduct regular 

field checks.  Proceed 
if the top-down audit 
already exists and/or 

a great volume of 
such use is 
suspected.

to maintain 10:
Continue to refine policy and procedures
to eliminate any loopholes that allow or 

tacitly encourage unauthorized 
consumption.  Continue to be vigilant in 

detection, documentation and 
enforcement efforts.  

Customer metering 
inaccuracies:

select n/a only if the entire 
customer population is 

unmetered. In such a case 
the volume entered must 

be zero.

Customer meters exist, but with 
unorganized paper records on 

meters; no meter accuracy testing 
or meter replacement program for 
any size of retail meter.  Metering 

workflow is driven chaotically with no 
proactive management.  Loss 

volume due to aggregate meter 
inaccuracy is guesstimated.

Poor recordkeeping and meter 
oversight is recognized by water 

utility management who has allotted 
staff and funding resources to 

organize improved recordkeeping 
and start meter accuracy testing.  

Existing paper records gathered and 
organized to provide cursory 

disposition of meter population.  
Customer meters are tested for 
accuracy only upon customer 

request.

Conditions between 
2 and 4

Reliable recordkeeping exists; meter 
information is improving as meters 

are replaced.    Meter accuracy 
testing is conducted annually for a 

small number of meters (more than 
just customer requests, but less than 
1% of inventory).  A limited number of 
the oldest meters are replaced each 
year.  Inaccuracy volume is largely an 

estimate, but refined based upon 
limited testing data.

Conditions between 
4 and 6

A reliable electronic recordkeeping 
system for meters exists.  The meter 
population includes a mix of new high 
performing meters and dated meters 
with suspect accuracy.  Routine, but 
limited, meter accuracy testing and 

meter replacement occur.  Inaccuracy 
volume is quantified using a mix of 

reliable and less certain data.

Conditions between 
6 and 8

Ongoing meter replacement and 
accuracy testing result in highly 

accurate customer meter population.  
Testing is conducted on samples of 

meters of varying age and 
accumulated volume of throughput to 
determine optimum replacement time 

for various types of meters.  

Ongoing meter 
replacement and 

accuracy testing result 
in highly accurate 
customer meter 

population.  Statistically 
significant number of 
meters are tested in 

audit year.  This testing 
is conducted on 

samples of meters of 
varying age and 

accumulated volume of 
throughput to 

determine optimum 
replacement time for 

these meters.

Good records of all active customer 
meters exist and include as a minimum: 

meter number, account 
number/location, type, size and 
manufacturer.  Ongoing meter 

replacement occurs according to a 
targeted and justified basis.  Regular 

meter accuracy testing gives a reliable 
measure of composite inaccuracy 

volume for the customer meter 
population.  New metering technology is 

embraced to keep overall accuracy 
improving. Procedures are reviewed by 
a third party knowledgeable in the M36 

methodology.    

Improvements to attain higher 
data grading for "Customer 
meter inaccuracy volume" 

component:

If n/a is selected because 
the customer meter 

population is unmetered, 
consider establishing a 
new policy to meter the 

customer population and 
employ water rates based 
upon metered volumes. 

to qualify for 2:
Gather available meter purchase 

records.  Conduct testing on a small 
number of meters believed to be the 

most inaccurate.  Review staffing 
needs of the metering group and 

budget for necessary resources to 
better organize meter management.

to qualify for 9:
Continue efforts to manage meter 

population with reliable recordkeeping. 
Test a statistically significant number 
of meters each year and analyze test 
results in an ongoing manner to serve 

as a basis for a target meter 
replacement strategy based upon 
accumulated volume throughput.

to qualify for 10:
Continue efforts to 

manage meter 
population with reliable 
recordkeeping, meter 

testing and 
replacement.  Evaluate 
new meter types and 
install one or more 

types in 5-10 customer 
accounts each year in 
order to pilot improving 
metering technology.

to maintain 10:
Increase the number of meters tested 

and replaced as justified by meter 
accuracy test data.  Continually monitor 

development of new metering 
technology and Advanced Metering 

Infrastructure (AMI) to grasp 
opportunities for greater accuracy in 

metering of water flow and management 
of customer consumption data.

to qualify for 4:
Implement a reliable record keeping system for customer 

meter histories, preferably using electronic methods 
typically linked to, or part of, the Customer Billing System 

or Customer Information System.  Expand meter accuracy 
testing to a larger group of meters.

to qualify for 6:
Standardize the procedures for meter recordkeeping within 

an electronic information system.  Accelerate meter accuracy 
testing and meter replacements guided by testing results.

to qualify for 8:
Expand annual meter accuracy testing to evaluate a 

statistically significant number of meter makes/models.  
Expand meter replacement program to replace statistically 
significant number of poor performing meters each year.

to quality for 8:
Assess water utility policies to ensure that all known 

occurrences of unauthorized consumption are outlawed, and 
that appropriate penalties are prescribed.  Create written 
procedures for detection and documentation of various 
occurrences of unauthorized consumption as they are 

uncovered.   

to qualify for 10:
Refine written procedures and assign staff to seek out likely 

occurrences of unauthorized consumption.  Explore new 
locking devices, monitors and other technologies designed to 

detect and thwart unauthorized consumption. 

to qualify for 5:
Use accepted default of 0.25% of system input volume

to qualify for 4:
Review utility policy regarding what water uses are 

considered unauthorized, and consider tracking a small 
sample of one such occurrence (ex: unauthorized fire 

hydrant openings)
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Systematic Data Handling 
Errors:

Note: all water utilities 
incur some amount of this 

error. Even in water 
utilities with unmetered 

customer populations and 
fixed rate billing, errors 
occur in annual billing 
tabulations. Enter a 
positive value for the 
volume and select a 

grading.

Policies and procedures for 
activation of new customer water 

billing accounts are vague and lack 
accountability. Billing data is 

maintained on paper records which 
are not well organized.  No auditing 
is conducted to confirm billing data 
handling efficiency.  An unknown 

number of customers escape 
routine billing due to lack of billing 

process oversight.

Policy and procedures for activation 
of new customer accounts and 

oversight of billing records exist but 
need refinement. Billing data is 
maintained on paper records or 
insufficiently capable electronic 

database.  Only periodic unstructured 
auditing work is conducted to confirm 
billing data handling efficiency.  The 

volume of unbilled water due to billing
lapses is a guess.

Conditions between 
2 and 4

Policy and procedures for new 
account activation and oversight of 
billing operations exist but needs 
refinement.  Computerized billing 

system exists, but is dated or lacks 
needed functionality.  Periodic, limited 
internal audits conducted and confirm 

with approximate accuracy the 
consumption volumes lost to billing 

lapses.

Conditions between 
4 and 6

Policy and procedures for new account 
activation and oversight of billing 

operations is adequate and reviewed 
periodically.  Computerized billing 

system is in use with basic reporting 
available.  Any effect of billing 

adjustments on measured 
consumption volumes is well 

understood.  Internal checks of billing 
data error conducted annually.  

Reasonably accurate quantification of 
consumption volume lost to billing 

lapses is obtained.

Conditions between 
6 and 8

New account activation and billing 
operations policy and procedures are 

reviewed at least biannually.  
Computerized billing system includes 
an array of reports to confirm billing 

data and system functionality.  Checks 
are conducted routinely to flag and 
explain zero consumption accounts.  

Annual internal checks conducted with 
third party audit conducted at least 

once every five years.  Accountability 
checks flag billing lapses.  

Consumption lost to billing lapses is 
well quantified and reducing year-by-

year.

Conditions between 
8 and 10

Sound written policy and procedures 
exist for new account activation and 

oversight of customer billing operations. 
Robust computerized billing system 
gives high functionality and reporting 

capabilities which are utilized, analyzed 
and the results reported each billing 

cycle.  Assessment of policy and data 
handling errors are conducted internally 
and audited by third party at least once 

every three years, ensuring 
consumption lost to billing lapses is 

minimized and detected as it occurs. 

Improvements to attain higher 
data grading for "Systematic 
Data Handling Error volume" 

component:

to qualify for 2:
Draft written policy and procedures 

for activating new water billing 
accounts and oversight of billing 

operations.  Investigate and budget 
for computerized customer billing 
system.  Conduct initial audit of 

billing records by flow-charting the 
basic business processes of the 
customer account/billing function.  

to maintain 10:
Stay abreast of customer information 

management developments and 
innovations.  Monitor developments of 

Advanced Metering Infrastructure (AMI) 
and integrate technology to ensure that 
customer endpoint information is well-
monitored and errors/lapses are at an 

economic minimum.

Length of mains:

Poorly assembled and maintained 
paper as-built records of existing 
water main installations makes 

accurate determination of system 
pipe length impossible.  Length of 

mains is guesstimated.

Paper records in poor or uncertain 
condition (no annual tracking of 

installations & abandonments).  Poor 
procedures to ensure that new water 

mains installed by developers are 
accurately documented.

Conditions between 
2 and 4

Sound written policy and procedures 
exist for documenting new water main
installations, but gaps in management
result in a uncertain degree of error in 

tabulation of mains length.

Conditions between 
4 and 6

Sound written policy and procedures 
exist for permitting and commissioning 

new water mains.  Highly accurate 
paper records with regular field 

validation; or electronic records and 
asset management system in good 
condition.  Includes system backup.

Conditions between 
6 and 8

Sound written policy and procedures 
exist for permitting and commissioning 

new water mains.  Electronic 
recordkeeping such as a Geographical 

Information System (GIS) and asset 
management system are used to 

store and manage data.  

Conditions between 
8 and 10

Sound written policy exists for managing 
water mains extensions and 

replacements.  Geographic Information 
System (GIS) data and asset 

management database agree and 
random field validation proves truth of 
databases.  Records of annual field 

validation should be available for review.

Improvements to attain higher 
data grading for "Length of 
Water Mains" component:

to qualify for 2:
Assign personnel to inventory 
current as-built records and 

compare with customer billing 
system records and highway plans 

in order to verify poorly documented 
pipelines.  Assemble policy 

documents regarding permitting and 
documentation of water main 

installations by the utility and building
developers; identify gaps in 

procedures that result in poor 
documentation of new water main 

installations. 

to maintain 10:
Continue with standardization and 

random field validation to improve the 
completeness and accuracy of the 

system.

Number of active AND inactive 
service connections:

Vague permitting (of new service 
connections) policy and poor paper 

recordkeeping of customer 
connections/billings result in suspect 

determination of the number of 
service connections, which may be 
10-15% in error from actual count. 

General permitting policy exists but 
paper records, procedural gaps, and 
weak oversight result in questionable 

total for number of connections, 
which may vary 5-10% of actual 

count.    

Conditions between 
2 and 4

Written account activation policy and 
procedures exist, but with some gaps 

in performance and oversight.  
Computerized information 

management system is being brought 
online to replace dated paper 

recordkeeping system.  Reasonably 
accurate tracking of service 
connection installations & 

abandonments; but count can be up 
to 5% in error from actual total.  

Conditions between 
4 and 6

Written new account activation and 
overall billing policies and procedures 

are adequate and reviewed 
periodically.  Computerized information 

management system is in use with 
annual installations & abandonments 
totaled.  Very limited field verifications 

and audits.  Error in count of number of 
service connections is believed to be 

no more than 3%.

Conditions between 
6 and 8

Policies and procedures for new 
account activation and overall billing 

operations are written, well-structured 
and reviewed at least biannually.  Well-

managed computerized information 
management system exists and 
routine, periodic field checks and 

internal system audits are conducted.  
Counts of connections are no more 

than 2% in error. 

Conditions between 
8 and 10

Sound written policy and well managed 
and audited procedures ensure reliable 

management of service connection 
population.  Computerized information 
management system, Customer Billing 
System, and Geographic Information 
System (GIS) information agree; field 
validation proves truth of databases.  

Count of connections recorded as being 
in error is less than 1% of the entire 

population.

Improvements to attain higher 
data grading for "Number of 
Active and Inactive Service 
Connections" component:

Note: The number of 
Service Connections 
does not include fire 
hydrant leads/lines 

connecting the hydrant 
to the water main

to qualify for 2:
Draft new policy and procedures for 
new account activation and overall 
billing operations.  Research and 

collect paper records of installations 
& abandonments for several years 

prior to audit year.

to maintain 10:
Continue with standardization and 
random field validation to improve 

knowledge of system.

to qualify for 10:
Close policy/procedure  loopholes that allow some customer 

accounts to go unbilled, or data handling errors to exist.  
Ensure that billing system reports are utilized, analyzed and 

reported every billing cycle.  Ensure that internal and third party 
audits are conducted at least once every three years. 

to qualify for 4:
Finalize written policy and procedures for activation of new 
billing acocunts and overall billing operations management. 

Implement a computerized customer billing system.  
Conduct initial audit of billing records as part of this 

process.

to qualify for 6:
Refine new account activation and billing operations 

procedures and ensure consistency with the utility policy 
regarding billing, and minimize opportunity for missed billings.

Upgrade or replace customer billing system for needed 
functionality - ensure that billing adjustments don't corrupt the
value of consumption volumes.  Procedurize internal annual 

audit process.

to qualify for 8:
Formalize regular review of new account activation process 

and general billing practices.  Enhance reporting capability of 
computerized billing system.  Formalize regular auditing 
process to reveal scope of data handling error.  Plan for 
periodic third party audit to occur at least once every five 

years.

Gradings 1-9 apply if customer properties are unmetered, if customer meters exist and are located inside the customer building premises, or if the water utility owns and is responsible for the entire service connection piping from the water main to the customer building.  In any of these 
cases the average distance between the curb stop or boundary separating utility/customer responsibility for service connection piping, and the typical first point of use (ex: faucet) or the customer meter must be quantified.  Gradings of 1-9 are used to grade the validity of the means to 

quantify this value. (See the "Service Connection Diagram" worksheet)

to qualify for 8:
Formalize regular review of new account activation and 

overall billing operations policies and procedures.  Launch 
random field checks of limited number of locations.  Develop 

reports and auditing mechanisms for computerized 
information management system. 

to qualify for 8:
Launch random field checks of limited number of locations.  

Convert to electronic database such as a Geographic 
Information System (GIS) with backup as justified.  Develop 

written policy and procedures.

to qualify for 10:
Link Geographic Information System (GIS) and asset 

management databases, conduct field verification of data.  
Record field verification information at least annually.

to qualify for 6:
Finalize updates/improvements to written policy and 
procedures for permitting/commissioning new main 

installations.  Confirm inventory of records for five years prior 
to audit year; correct any errors or omissions.

to qualify for 10:
Close any procedural loopholes that allow installations to go 

undocumented.  Link computerized information management 
system with Geographic Information System (GIS) and 

formalize field inspection and information system auditing 
processes.  Documentation of new or decommissioned service 
connections encounters several levels of checks and balances.

to qualify for 4:
Refine policy and procedures for new account activation 
and overall billing operations.  Research computerized 

recordkeeping system (Customer Information System or 
Customer Billing System) to improve documentation format 

for service connections.

to qualify for 6:
Refine procedures to ensure consistency with new account 
activation and overall billing policy to establish new service 

connections or decommission existing connections.  Improve 
process to include all totals for at least five years prior to 

audit year.

to qualify for 4:
Complete inventory of paper records of water main 

installations for several years prior to audit year.  Review 
policy and procedures for commissioning and documenting 

new water main installation.

SYSTEM DATA

Either of two conditions can be met for a 
grading of 10:

) C t t t i t t id
Note: if customer water 

t l t d t id
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Vague policy exists to define the 
delineation of water utility ownership 

and customer ownership of the 
service connection piping.  Curb 

stops are perceived as the 
breakpoint but these have not been 

well-maintained or documented.  
Most are buried or obscured.  Their 
location varies widely from site-to-
site, and estimating this distance is 

arbitrary due to the unknown location
of many curb stops.

Policy requires that the curb stop 
serves as the delineation point 

between water utility ownership and 
customer ownership of the service 
connection piping.  The piping from 

the water main to the curb stop is the 
property of the water utility; and the 

piping from the curb stop to the 
customer building is owned by the 
customer.  Curb stop locations are 

not well documented and the 
average distance is based upon a 

limited number of locations 
measured in the field.

Conditions between 
2 and 4

Good policy requires that the curb 
stop serves as the delineation point 
between water utility ownership and 
customer ownership of the service 
connection piping.  Curb stops are 

generally installed as needed and are 
reasonably documented.  Their 

location varies widely from site-to-
site, and an estimate of this distance 
is hindered by the availability of paper 

records of limited accuracy.   

Conditions between 
4 and 6

Clear written policy exists to define 
utility/customer responsibility for 

service connection piping.  Accurate, 
well-maintained paper or basic 

electronic recordkeeping system 
exists.  Periodic field checks confirm 

piping lengths for a sample of 
customer properties.   

Conditions between 
6 and 8

Clearly worded policy standardizes the 
location of curb stops and meters, 

which are inspected upon installation.  
Accurate and well maintained 

electronic records exist with periodic 
field checks to confirm locations of 

service lines, curb stops and customer 
meter pits.  An accurate number of 

customer properties from the 
customer billing system allows for 
reliable averaging of this length.

Conditions between 
8 and 10

Improvements to attain higher 
data grading for "Average 

Length of Customer Service 
Line" component:

to qualify for 2:
Research and collect paper records 
of service line installations.  Inspect 
several sites in the field using pipe 

locators to locate curb stops.  Obtain 
the length of this small sample of 

connections in this manner.

to maintain 10:
Continue with standardization and 
random field validation to improve 
knowledge of service connection 

configurations and customer meter 
locations.

Average operating pressure:

Available records are poorly 
assembled and maintained paper 

records of supply pump 
characteristics and water distribution 

system operating conditions.  
Average pressure is guesstimated 
based upon this information and 

ground elevations from crude 
topographical maps.  Widely varying 
distribution system pressures due to 
undulating terrain, high system head 

loss and weak/erratic pressure 
controls further compromise the 
validity of the average pressure 

calculation.  

Limited telemetry monitoring of 
scattered pumping station and water 

storage tank sites provides some 
static pressure data, which is 

recorded in handwritten logbooks.  
Pressure data is gathered at 
individual sites only when low 

pressure complaints arise.  Average 
pressure is determined by averaging 
relatively crude data, and is affected 

by significant variation in ground 
elevations, system head loss and 
gaps in pressure controls in the 

distribution system. 

Conditions between 
2 and 4

Effective pressure controls separate 
different pressure zones; moderate 

pressure variation across the system, 
occasional open boundary valves are 

discovered that breech pressure 
zones.  Basic telemetry monitoring of 
the distribution system logs pressure 

data electronically.  Pressure data 
gathered by gauges or dataloggers at 

fire hydrants or buildings when low 
pressure complaints arise, and during 

fire flow tests and system flushing.  
Reliable topographical data exists.  

Average pressure is calculated using 
this mix of data. 

Conditions between 
4 and 6

Reliable pressure controls separate 
distinct pressure zones; only very 

occasional open boundary valves are 
encountered that breech pressure 

zones.  Well-covered telemetry 
monitoring of the distribution system 

(not just pumping at source treatment 
plants or wells) logs extensive pressure 
data electronically.  Pressure gathered 
by gauges/dataloggers at fire hydrants 

and buildings when low pressure 
complaints arise, and during fire flow 
tests and system flushing.  Average 
pressure is determined by using this 

mix of reliable data. 

Conditions between 
6 and 8

Well-managed, discrete pressure 
zones exist with generally predictable 
pressure fluctuations.  A current full-

scale SCADA System or similar 
realtime monitoring system exists to 
monitor the water distribution system 
and collect data, including real time 
pressure readings at representative 

sites across the system.  The average 
system pressure is determined from 

reliable monitoring system data. 

Conditions between 
8 and 10

Well-managed pressure districts/zones, 
SCADA System and hydraulic model 

exist to give very precise pressure data 
across the water distribution system.  
Average system pressure is reliably 

calculated from extensive, reliable, and 
cross-checked data.  Calculations are 

reported on an annual basis as a 
minimum.

Improvements to attain higher 
data grading for "Average 

Operating Pressure" 
component:

to qualify for 2:
Employ pressure gauging and/or 
datalogging equipment to obtain 

pressure measurements from fire 
hydrants.  Locate accurate 

topographical maps of service area 
in order to confirm ground 

elevations.  Research pump data 
sheets to find pump pressure/flow 

characteristics  

to maintain 10:
Continue to refine the hydraulic model of 

the distribution system and consider 
linking it with SCADA System for real-

time pressure data calibration, and 
averaging.      

a) Customer water meters exist outside 
of customer buildings next to the curb 

stop or boundary separating 
utility/customer responsibility for service 
connection piping.  If so, answer "Yes" 

to the question on the Reporting 
Working asking about this condition.  A 
value of zero and a Grading of 10 are 
automatically entered in the Reporting 

Worksheet .
b). Meters exist inside customer 

buildings, or properties are unmetered.  
In either case, answer "No" to the 

Reporting Worksheet question on meter 
location, and enter a distance 

determined by the auditor.   For a 
Grading of 10 this value must be a very 

reliable number from a Geographic 
Information System (GIS) and 

confirmed by a statistically valid number 
of field checks.

Average length of customer 
service line:

to qualify for 10:
Annually, obtain a system-wide average pressure value from 
the hydraulic model of the distribution system that has been 
calibrated via field measurements in the water distribution 

system and confirmed in comparisons with SCADA System 
data.

to qualify for 4:
Formalize and communicate policy delineating 

utility/customer responsibilities for service connection 
piping.  Assess accuracy of paper records by field 

inspection of a small sample of service connections using 
pipe locators as needed.  Research the potential migration 

to a computerized information management system to 
store service connection data.

to qualify for 10:
Link customer information management system and 

Geographic Information System (GIS), standardize process for 
field verification of data.

to qualify for 6:
Establish coherent procedures to ensure that policy for curb 
stop, meter installation and documentation is followed.  Gain 
consensus within the water utility for the establishment of a 

computerized information management system.

to qualify for 8:
Implement an electronic means of recordkeeping, typically 

via a customer information system, customer billing system, 
or Geographic Information System (GIS).  Standardize the 

process to conduct field checks of a limited number of 
locations.  

meters are located outside 
of the customer building 
next to the curb stop or 
boundary separating 

utility/customer 
responsibility, then the 
auditor should answer 

"Yes" to the question on 
the Reporting Worksheet 
asking about this.  If the 

answer is Yes, the grading 
description listed under the 

Grading of 10(a) will be 
followed, with a value of 

zero automatically entered 
at a Grading of 10.  See 
the Service Connection 

Diagram worksheet for a 
visual presentation of this 

distance.

to qualify for 4:
Formalize a procedure to use pressure 

gauging/datalogging equipment to gather pressure data 
during various system events such as low pressure 

complaints, or operational testing. Gather pump pressure 
and flow data at different flow regimes.  Identify faulty 
pressure controls (pressure reducing valves, altitude 

valves, partially open boundary valves) and plan to properly
configure pressure zones.  Make all pressure data from 
these efforts available to generate system-wide average 

pressure. 

to qualify for 6:
Expand the use of pressure gauging/datalogging equipment 
to gather scattered pressure data at a representative set of 
sites, based upon pressure zones or areas.  Utilize pump 
pressure and flow data to determine supply head entering 
each pressure zone or district.  Correct any faulty pressure 
controls (pressure reducing valves, altitude valves, partially 

open boundary valves) to ensure properly configured 
pressure zones.  Use expanded pressure dataset from these 

activities to generate system-wide average pressure. 

to qualify for 8:
Install a Supervisory Control and Data Acquisition (SCADA) 
System, or similar realtime monitoring system, to monitor 
system parameters and control operations.  Set regular 
calibration schedule for instrumentation to insure data 

accuracy.  Obtain accurate topographical data and utilize 
pressure data gathered from field surveys to provide 

extensive, reliable data for pressure averaging.  
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Total annual cost of operating 
water system:

Incomplete paper records and lack 
of financial accounting 

documentation on many operating 
functions makes calculation of water 

system operating costs a pure 
guesstimate

Reasonably maintained, but 
incomplete, paper or electronic 

accounting provides data to estimate 
the major portion of water system 

operating costs. 

Conditions between 
2 and 4

Electronic, industry-standard cost 
accounting system in place.  

However, gaps in data are known to 
exist, periodic internal reviews are 

conducted but not a structured 
financial audit. 

Conditions between 
4 and 6

Reliable electronic, industry-standard 
cost accounting system in place, with 
all pertinent water system operating 

costs tracked.  Data audited 
periodically by utility personnel, but not 
a Certified Public Accountant (CPA).  

Conditions between 
6 and 8

Reliable electronic, industry-standard 
cost accounting system in place, with 
all pertinent water system operating 
costs tracked.  Data audited at least 
annually by utility personnel, and at 

least once every three years by third-
party CPA.  

Conditions between 
8 and 10

Reliable electronic, industry-standard 
cost accounting system in place, with all 
pertinent water system operating costs 
tracked.  Data audited annually by utility 

personnel and annually also by third-
party CPA.  

Improvements to attain higher 
data grading for "Total Annual 
Cost of Operating the Water 

System" component:

to qualify for 2:
Gather available records, institute 

new financial accounting procedures 
to regularly collect and audit basic 

cost data of most important 
operations functions.

to maintain 10:
Maintain program, stay abreast of 
expenses subject to erratic cost 

changes and long-term cost trend, and 
budget/track costs proactively

Customer retail unit cost 
(applied to Apparent Losses):

Customer population 
unmetered, and/or only a 
fixed fee is charged for 

consumption.

Antiquated, cumbersome water rate 
structure is used, with periodic 
historic amendments that were 

poorly documented and 
implemented; resulting in classes of 
customers being billed inconsistent 

charges.  The actual composite 
billing rate likely differs significantly 

from the published water rate 
structure, but a lack of auditing 

leaves the degree of error 
indeterminate.

Dated, cumbersome water rate 
structure, not always employed 

consistently in actual billing 
operations.  The actual composite 

billing rate is known to differ from the 
published water rate structure, and a 
reasonably accurate estimate of the 

degree of error is determined, 
allowing a composite billing rate to be

quantified.

Conditions between 
2 and 4

Straight-forward water rate structure 
in use, but not updated in several 
years.  Billing operations reliably 
employ the rate structure.  The 

composite billing rate is derived from 
a single customer class such as 
residential customer accounts, 

neglecting the effect of different rates 
from varying customer classes.

Conditions between
4 and 6

Clearly written, up-to-date water rate 
structure is in force and is applied 

reliably in billing operations.  
Composite customer rate is 

determined using a weighted average 
residential rate using volumes of water 

in each rate block.

Conditions between 
6 and 8

Effective water rate structure is in 
force and is applied reliably in billing 

operations.  Composite customer rate 
is determined using a weighted 

average composite consumption rate, 
which includes residential, commercial,

industrial, institutional (CII), and any 
other distinct customer classes within 

the water rate structure.

Conditions between 
8 and 10

Current, effective water rate structure is 
in force and applied reliably in billing 
operations.  The rate structure and 

calculations of composite rate - which 
includes residential, commercial, 

industrial, institutional (CII), and other 
distinct customer classes - are reviewed 

by a third party knowledgeable in the 
M36 methodology at least once every 

five years.

Improvements to attain higher 
data grading for "Customer 

Retail Unit Cost" component:

to qualify for 2:
Formalize the process to implement 

water rates, including a secure 
documentation procedure.  Create a 
current, formal water rate document 

and gain approval from all 
stakeholders.

to qualify for 6:
Evaluate volume of water used in 
each usage block by residential 

users.  Multiply volumes by full rate 
structure.

Launch effort to fully 
meter the customer 

population and charge 
rates based upon 

water volumes

to maintain 10:
Keep water rate structure current in 

addressing the water utility's revenue 
needs.  Update the calculation of the 

customer unit rate as new rate 
components, customer classes, or other 

components are modified.

Variable production cost 
(applied to Real Losses):

Note: if the water utility 
purchases/imports its 

entire water supply, then 
enter the unit purchase 
cost of the bulk water 

supply in the Reporting 
Worksheet with a grading 

of 10

Incomplete paper records and lack 
of documentation on primary 

operating functions (electric power 
and treatment costs most 

importantly) makes calculation of 
variable production costs a pure 

guesstimate

Reasonably maintained, but 
incomplete, paper or electronic 

accounting provides data to roughly 
estimate the basic operations costs 

(pumping power costs and treatment 
costs) and calculate a unit variable 

production cost. 

Conditions between 
2 and 4

Electronic, industry-standard cost 
accounting system in place.  Electric 

power and treatment costs are 
reliably tracked and allow accurate 
weighted calculation of unit variable 

production costs based on these two 
inputs and water imported purchase 

costs (if applicable). All costs are 
audited internally on a periodic basis. 

Conditions between 
4 and 6

Reliable electronic, industry-standard 
cost accounting system in place, with 
all pertinent water system operating 
costs tracked.  Pertinent additional 
costs beyond power, treatment and 
water imported purchase costs (if 

applicable) such as liability, residuals 
management, wear and tear on 

equipment, impending expansion of 
supply, are included in the unit variable 

production cost, as applicable.  The 
data is audited at least annually by 

utility personnel.

Conditions between 
6 and 8

Reliable electronic, industry-standard 
cost accounting system in place, with 
all pertinent primary and secondary 

variable production and water 
imported purchase  (if applicable) 

costs tracked.  The data is audited at 
least annually by utility personnel, and 
at least once every three years by a 
third-party knowledgeable in the M36 

methodology.  

Conditions between 
8 and 10

Either of two conditions can be met to 
obtain a grading of 10:

1) Third party CPA audit of all pertinent 
primary and secondary variable 

production and water imported purchase 
(if applicable) costs on an annual basis.

or:
2) Water supply is entirely purchased as 
bulk imported water, and unit purchase 
cost serves as the variable production 

cost.

Improvements to attain higher 
data grading for "Variable 

Production Cost" component:

to qualify for 2:
Gather available records, institute 
new procedures to regularly collect 
and audit basic cost data and most 

important operations functions.

to maintain 10:
Maintain program, stay abreast of 
expenses subject to erratic cost 
changes and budget/track costs 

proactively

to qualify for 6:
Formalize process for regular internal audits of production 
costs.  Assess whether additional costs (liability, residuals 
management, equipment wear, impending infrastructure 

expansion) should be included to calculate a more 
representative variable production cost.  

to qualify for 8:
Formalize the accounting process to include direct cost 
components (power, treatment) as well as indirect cost 

components (liability, residuals management, etc.)  Arrange 
to conduct audits by a knowledgable third-party at least once 

every three years.

to qualify for 10:
Standardize the process to conduct a third-party financial audit 

by a CPA on an annual basis.

to qualify for 4:
Implement an electronic cost accounting system, 

structured according to accounting standards for water 
utilities

to qualify for 4:
Review the water rate structure and update/formalize as 
needed.  Assess billing operations to ensure that actual 
billing operations incorporate the established water rate 

structure.

to qualify for 8:
Evaluate volume of water used in each usage block by all 

classifications of users.  Multiply volumes by full rate 
structure.

to qualify for 10:
Conduct a periodic third-party audit of water used in each 

usage block by all classifications of users.  Multiply volumes by 
full rate structure.

to qualify for 4:
Implement an electronic cost accounting system, 

structured according to accounting standards for water 
utilities

to qualify for 10:
Standardize the process to conduct a third-party financial audit 

by a CPA on an annual basis.

COST DATA

to qualify for 6:
Establish process for periodic internal audit of water system 

operating costs; identify cost data gaps and institute 
procedures for tracking these outstanding costs.

to qualify for 8:
Standardize the process to conduct routine financial audit on 
an annual basis.  Arrange for CPA audit of financial records 

at least once every three years.
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 AWWA Free Water Audit Software:
 Customer Service Line Diagrams

Average Length of Customer 
Service Line

The three figures shown on this 
worksheet display the 
assignment of the Average 
Length of Customer Service 
Line, Lp, for the three most 
common piping configurations.

Figure 1 shows the 
configuration of the water meter 
outside of the customer building 
next to the curb stop valve.  In 
this configuration Lp = 0 since 
the distance between the curb 
stop and the customer metering 
point is essentially zero.

Figure 2 shows the 
configuration of the customer 
water meter located inside the 
customer building, where Lp is 
the distance from the curb stop 
to the water meter.

Figure 3 shows the 
configuration of an unmetered 
customer building , where Lp is 
the distance from the curb stop 
to the first point of customer 
water consumption, or, more 
simply, the building line.

In any water system the Lp will 
vary notably in a community of 
different structures, therefore 
the average Lp value is used 
and this should be 
approximated or calculated if a 
sample of service line 
measurements has been 
gathered.  

Figure 1

Figure 2

Figure 3

American Water Works Association.
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Item Name

Apparent 
Losses

AUTHORIZED 
CONSUMPTION

Average length of 
customer service 
line

Average operating 
pressure

Billed Authorized 
Consumption

Billed metered 
consumption

Billed unmetered 
consumption

All consumption that is billed and authorized by the utility. This may include both metered and unmetered consumption. See "Authorized Consumption" for more 
information.

All metered consumption which is billed to retail customers, including all groups of customers such as domestic, commercial, industrial or institutional.  It does 
NOT include water supplied to neighboring utilities (water exported) which is metered and billed.  Be sure to subtract any consumption for exported 
water sales that may be included in these billing roles.  Water supplied as exports to neighboring water utilities should be included only in the Water 
Exported component.  The metered consumption data can be taken directly from billing records for the water audit period.  The accuracy of yearly metered 
consumption data can be refined by including an adjustment to account for customer meter reading lag time since not all customer meters are read on the same 
day of the meter reading period.  However additional analysis is necessary to determine the lag time adjustment value, which may or may not be significant.

All billed consumption which is calculated based on estimates or norms from water usage sites that have been determined by utility policy to be left unmetered.  
This is typically a very small component in systems that maintain a policy to meter their customer population.  However, this quantity can be the key consumption 
component in utilities that have not adopted a universal metering policy.   This component should NOT include any water that is supplied to neighboring 
utilities (water exported) which is unmetered but billed.  Water supplied as exports to neighboring water utilities should be included only in the Water 
Exported component. 

 AWWA Free Water Audit Software:
 Definitions

Description

= billed water exported + billed metered + billed unmetered + unbilled metered + unbilled unmetered consumption

The volume of metered and/or unmetered water taken by registered customers, the water utility's own uses, and uses of others who are implicitly or explicitly 
authorized to do so by the water utility; for residential, commercial, industrial and public-minded purposes.

Typical retail customers' consumption is tabulated usually from established customer accounts as billed metered consumption, or - for unmetered customers - 
billed unmetered consumption.  These types of consumption, along with billed water exported, provide revenue potential for the water utility.  Be certain to 
tabulate the water exported volume as a separate component and do not "double-count" it by including in the billed metered consumption component 
as well as the water exported component.  

Unbilled authorized consumption occurs typically in non-account uses, including water for fire fighting and training, flushing of water mains and sewers, street 
cleaning, watering of municipal gardens, public fountains, or similar public-minded uses.  Occasionally these uses may be metered and billed (or charged a flat 
fee), but usually they are unmetered and unbilled.  In the latter case, the water auditor may use a default value to estimate this quantity, or implement procedures 
for the reliable quantification of these uses.  This starts with documenting usage events as they occur and estimating the amount of water used in each event.   
(See Unbilled unmetered consumption)

This is the average length of customer service line, Lp, that is owned and maintained by the customer; from the point of ownership transfer to the customer water 
meter, or building line (if unmetered).  The quantity is one of the data inputs for the calculation of Unavoidable Annual Real Losses (UARL), which serves as the 
denominator of the performance indicator: Infrastructure Leakage Index (ILI).  The value of Lp is multiplied by the number of customer service connections to 
obtain a total length of customer owned piping in the system.  The purpose of this parameter is to account for the unmetered service line infrastructure that is the 
responsibility of the customer for arranging repairs of leaks that occur on their lines.  In many cases leak repairs arranged by customers take longer to be 
executed than leak repairs arranged by the water utility on utility-maintained piping.  Leaks run longer - and lose more water - on customer-owned service piping, 
than utility owned piping. 

If the customer water meter exists near the ownership transfer point (usually the curb stop located between the water main and the customer premises) this 
distance is zero because the meter and transfer point are the same.  This is the often encountered configuration of customer water meters located in an 
underground meter box or "pit" outside of the customer's building.  The Free Water Audit Software asks a "Yes/No" question about the meter at this location.  If 
the auditor selects "Yes" then this distance is set to zero and the data grading score for this component is set to 10.

If water meters are typically located inside the customer premise/building, or properties are unmetered, it is up to the water auditor to estimate a system-wide 
average Lp length based upon the various customer land parcel sizes and building locations in the service area.  Lp will be a shorter length in areas of high 
density housing, and a longer length in areas of low density housing and varied commercial and industrial buildings.  General parcel demographics should be 
employed to obtain a composite average Lp length for the entire system.        

Refer to the "Service Connection Diagram" worksheet for a depiction of the service line/metering configurations that typically exist in water utilities.  This 
worksheet gives guidance on the determination of the Average Length, Lp, for each configuration.

This is the average pressure in the distribution system that is the subject of the water audit.  Many water utilities have a calibrated hydraulic model of their water 
distribution system.  For these utilities, the hydraulic model can be utilized to obtain a very accurate quantity of average pressure.  In the absence of a hydraulic 
model, the average pressure may be approximated by obtaining readings of static water pressure from a representative sample of fire hydrants or other system 
access points evenly located across the system.  A weighted average of the pressure can be assembled; but be sure to take into account the elevation of the fire 
hydrants, which typically exist several feet higher than the level of buried water pipelines.  If the water utility is compiling the water audit for the first time, the 
average pressure can be approximated, but with a low data grading.  In subsequent years of auditing, effort should be made to improve the accuracy of the 
average pressure quantity.  This will then qualify the value for a higher data grading.  

= unauthorized consumption + customer metering inaccuracies + systematic data handling errors

Apparent Losses include all types of inaccuracies associated with customer metering (worn meters as well as improperly sized meters or wrong type of meter for 
the water usage profile) as well as systematic data handling errors (meter reading, billing, archiving and reporting), plus unauthorized consumption (theft or 
illegal use).
NOTE: Over-estimation of Apparent Losses results in under-estimation of Real Losses.  Under-estimation of Apparent Losses results in over-estimation of Real 
Losses.

A

WAS v5.0
American Water Works Association.

Copyright © 2014, All Rights Reserved.
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Item Name Description
A

Customer 
metering 

inaccuracies

Customer retail 
unit cost

Infrastructure 
Leakage Index 

(ILI)

Length of mains

NON-REVENUE 
WATER

Number of active 
AND inactive 

service 
connections

Real Losses

Revenue Water

Service 
Connection 

Density

Physical water losses from the pressurized system (water mains and customer service connections) and the utility’s storage tanks, up to the point of customer 
consumption. In metered systems this is the customer meter, in unmetered situations this is the first point of consumption (stop tap/tap) within the property.  The 
annual volume lost through all types of leaks, breaks and overflows depends on frequencies, flow rates, and average duration of individual leaks, breaks and 
overflows.

= Apparent Losses + Real Losses + Unbilled Metered Consumption + Unbilled Unmetered Consumption.  This is water which does not provide revenue potential 
to the utility.

=number of customer service connections / length of mains

Length of all pipelines (except service connections) in the system starting from the point of system input metering (for example at the outlet of the treatment 
plant).  It is also recommended to include in this measure the total length of fire hydrant lead pipe.  Hydrant lead pipe is the pipe branching from the water main 
to the fire hydrant.  Fire hydrant leads are typically of a sufficiently large size that is more representative of a pipeline than a service connection.  The average 
length of hydrant leads across the entire system can be assumed if not known, and multiplied by the number of fire hydrants in the system, which can also be 
assumed if not known.  This value can then be added to the total pipeline length.  Total length of mains can therefore be calculated as:

Length of Mains, miles = (total pipeline length, miles) + [ {(average fire hydrant lead length, ft) x (number of fire hydrants)} / 5,280 ft/mile ] 
                                                                                                              or
Length of Mains, kilometres = (total pipeline length, kilometres) + [ {(average fire hydrant lead length, metres) x (number of fire hydrants)} / 1,000 
metres/kilometre ] 

Those components of System Input Volume that are billed and have the potential to produce revenue.

Number of customer service connections, extending from the water main to supply water to a customer. Please note that this includes the actual number of 
distinct piping connections, including fire connections, whether active or inactive. This may differ substantially from the number of customers (or number of 
accounts). Note: this number does not include the pipeline leads to fire hydrants - the total length of piping supplying fire hyrants should be included 
in the "Length of mains" parameter.

Apparent water losses caused by the collective under-registration of customer water meters. Many customer water meters gradually wear as large cumulative 
volumes of water are passed through them over time.  This causes the meters to under-register the flow of water.  This occurrence is common with smaller 
residential meters of sizes 5/8-inch and 3/4 inch after they have registered very large cumulative volumes of water, which generally occurs only after periods of 
years.  For meters sized 1-inch and larger - typical of multi-unit residential, commercial and industrial accounts - meter under-registration can occur from wear or 
from the improper application of the meter; i.e. installing the wrong type of meter or the wrong size of meter, for the flow pattern (profile) of the consumer.  For 
instance, many larger meters have reduced accuracy at low flows.  If an oversized meter is installed, most of the time the routine flow will occur in the low flow 
range of the meter, and a significant portion of it may not be registered.  It is important to properly select and install all meters, but particularly large customer 
meters, size 1-inch and larger.  

The auditor has two options for entering data for this component of the audit. The auditor can enter a percentage under-registration (typically an estimated 
value), this will apply the selected percentage to the two categories of metered consumption to determine the volume of water not recorded due to customer 
meter inaccuracy.  Note that this percentage is a composite average inaccuracy for all customer meters in the entire meter population.  The percentage will be 
multiplied by the sum of the volumes in the Billed Metered and Unbilled Metered components.  Alternatively, if the auditor has substantial data from meter testing 
activities, he or she can calculate their own loss volumes, and this volume may be entered directly.

Note that a value of zero will be accepted but an alert will appear asking if the customer population is unmetered.  Since all metered systems have some degree 
of inaccuracy, a positive value should be entered.  A value of zero in this component is valid only if the water utility does not meter its customer population.    

The Customer Retail Unit Cost represents the charge that customers pay for water service.  This unit cost is applied routinely to the components of Apparent 
Loss, since these losses represent water reaching customers but not (fully) paid for.  Since most water utilities have a rate structure that includes a variety of 
different costs based upon class of customer, a weighted average of individual costs and number of customer accounts in each class can be calculated to 
determine a single composite cost that should be entered into this cell. Finally, the weighted average cost should also include additional charges for sewer, storm 
water or biosolids processing, but only if these charges are based upon the volume of potable water consumed.

For water utilities in regions with limited water resources and a questionable ability to meet the drinking water demands in the future, the Customer Retail Unit 
Cost might also be applied to value the Real Losses; instead of applying the Variable Production Cost to Real Losses.  In this way, it is assumed that every unit 
volume of leakage reduced by leakage management activities will be sold to a customer.

Note: the Free Water Audit Software allows the user to select the units that are charged to customers (either $/1,000 gallons, $/hundred cubic feet, or $/1,000 
litres) and automatically converts these units to the units that appear in the "WATER SUPPLIED" box.  The monetary units are United States dollars, $. 

The ratio of the Current Annual Real Losses (Real Losses) to the Unavoidable Annual Real Losses (UARL).  The ILI is a highly effective performance indicator 
for comparing (benchmarking) the performance of utilities in operational management of real losses.
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Item Name Description
A

Systematic data 
handling errors

Total annual cost 
of operating the 

water system

Unauthorized 
consumption

Unbilled 
Authorized 

Consumption

All consumption that is unbilled, but still authorized by the utility.  This includes Unbilled Metered Consumption + Unbilled Unmetered Consumption.  See 
"Authorized Consumption" for more information.  For Unbilled Unmetered Consumption, the Free Water Audit Software provides the auditor the option to select a 
default value if they have not audited unmetered activities in detail.  The default calculates a volume that is 1.25% of the Water Supplied volume.  If the auditor 
has carefully audited the various unbilled, unmetered, authorized uses of water, and has established reliable estimates of this collective volume, then he or she 
may enter the volume directly for this component, and not use the default value.

Includes water illegally withdrawn from fire hydrants, illegal connections, bypasses to customer consumption meters, or tampering with metering or meter reading 
equipment; as well as any other ways to receive water while thwarting the water utility's ability to collect revenue for the water.  Unauthorized consumption results 
in uncaptured revenue and creates an error that understates customer consumption.  In most water utilities this volume is low and, if the water auditor has not yet 
gathered detailed data for these loss occurrences, it is recommended that the auditor apply a default value of 0.25% of the volume of water supplied.  However, if 
the auditor has investigated unauthorized occurrences, and has well validated data that indicates the volume from unauthorized consumption is substantially 
higher or lower than that generated by the default value, then the auditor should enter a quantity that was derived from the utility investigations.  Note that a value 
of zero will not be accepted since all water utilities have some volume of unauthorized consumption occurring in their system.

Note: if the auditor selects the default value for unauthorized consumption, a data grading of 5 is automatically assigned, but not displayed on the Reporting 
Worksheet.

These costs include those for operations, maintenance and any annually incurred costs for long-term upkeep of the drinking water supply and distribution 
system.  It should include the costs of day-to-day upkeep and long-term financing such as repayment of capital bonds for infrastructure expansion or 
improvement.  Typical costs include employee salaries and benefits, materials, equipment, insurance, fees, administrative costs and all other costs that exist to 
sustain the drinking water supply.  Depending upon water utility accounting procedures or regulatory agency requirements, it may be appropriate to include 
depreciation in the total of this cost.   This cost should not include any costs to operate wastewater, biosolids or other systems outside of drinking water.

Unavoidable 
Annual Real 

Losses (UARL)

UARL (gallons/day)=(5.41Lm + 0.15Nc + 7.5Lc) xP,          
                     or
UARL (litres/day)=(18.0Lm + 0.8Nc + 25.0Lc) xP

where:
Lm = length of mains (miles or kilometres)                                        
Nc = number of customer service connections
Lp = the average distance of customer service connection piping (feet or metres)
        (see the Worksheet "Service Connection Diagram" for guidance on deterring the value of Lp)                                         
Lc = total length of customer service connection piping (miles or km) 
     Lc = Nc  X  Lp (miles or kilometres)
P  = Pressure (psi or metres)

The UARL is a theoretical reference value representing the technical low limit of leakage that could be achieved if all of today's best technology could be 
successfully applied.  It is a key variable in the calculation of the Infrastructure Leakage Index (ILI).  Striving to reduce system leakage to a level close to the 
UARL is usually not needed unless the water supply is unusually expensive, scarce or both.

NOTE: The UARL calculation has not yet been proven as fully valid for very small, or low pressure water distribution systems.  If, 
in gallons per day:
(Lm x 32) + Nc < 3000 or
P <35psi
in litres per day:
(Lm x 20) + Nc < 3000 or
P < 25m
then the calculated UARL value may not be valid.  The software does not display a value of UARL or ILI if either of these conditions is true.

Apparent losses caused by accounting omissions, errant computer programming, gaps in policy, procedure, and permitting/activation of new accounts; and any 
type of data lapse that results in under-stated customer water consumption in summary billing reports.

Systematic Data Handling Errors result in a direct loss of revenue potential.  Water utilities can find "lost" revenue by keying on this component.

Utilities typically measure water consumption registered by water meters at customer premises.  The meter should be read routinely (ex: monthly) and the data 
transferred to the Customer Billing System, which generates and sends a bill to the customer.  Data Transfer Errors result in the consumption value being less 
than the actual consumption, creating an apparent loss.  Such error might occur from illegible and mis-recorded hand-written readings compiled by meter 
readers, inputting an incorrect meter register unit conversion factor in the automatic meter reading equipment, or a variety of similar errors.

Apparent losses also occur from Data Analysis Errors in the archival and data reporting processes of the Customer Billing System.  Inaccurate estimates used 
for accounts that fail to produce a meter reading are a common source of error.  Billing adjustments may award customers a rightful monetary credit, but do so by 
creating a negative value of consumption, thus under-stating the actual consumption.  Account activation lapses may allow new buildings to use water for 
months without meter readings and billing.  Poor permitting and construction inspection practices can result in a new building lacking a billing account, a water 
meter and meter reading; i.e., the customer is unknown to the utility's billing system.

Close auditing of the permitting, metering, meter reading, billing and reporting processes of the water consumption data trail can uncover data management gaps 
that create volumes of systematic data handling error.  Utilities should routinely analyze customer billing records to detect data anomalies and quantify these 
losses.  For example, a billing account that registers zero consumption for two or more billing cycles should be checked to explain why usage has seemingly 
halted.  Given the revenue loss impacts of these losses, water utilities are well-justified in providing continuous oversight and timely correction of data transfer 
errors & data handling errors.

If the water auditor has not yet gathered detailed data or assessment of systematic data handling error, it is recommended that the auditor apply the default value 
of 0.25% of the the Billed Authorized Consumption volume.  However, if the auditor has investigated the billing system and its controls, and has well validated 
data that indicates the volume from systematic data handling error is substantially higher or lower than that generated by the default value, then the auditor 
should enter a quantity that was derived from the utility investigations and select an appropriate grading.  Note: negative values are not allowed for this audit 
component. If the auditor enters zero for this component then a grading of 1 will be automatically assigned. 
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Item Name Description
A

Unbilled metered 
consumption

Unbilled 
unmetered 

consumption

Convert From…

Million Gallons (US) = 3.06888329 Acre-feet

Use of Option 
Buttons

Variable 
production cost 
(applied to Real 

Losses)

Volume from own 
sources

Volume from own 
sources: Master 

meter and supply 
error adjustment

1

The cost to produce and supply the next unit of water (e.g., $/million gallons).  This cost is determined by calculating the summed unit costs for ground and 
surface water treatment and all power used for pumping from the source to the customer.  It may also include other miscellaneous unit costs that apply to the 
production of drinking water.  It should also include the unit cost of bulk water purchased as an import if applicable.

It is common to apply this unit cost to the volume of Real Losses.  However, if water resources are strained and the ability to meet future drinking water demands 
is in question, then the water auditor can be justified in applying the Customer Retail Rate to the Real Loss volume, rather than applying the Variable Production 
Cost.

The Free Water Audit Software applies the Variable Production costs to Real Losses by default.  However, the auditor has the option on the Reporting 
Worksheet to select the Customer Retail Cost as the basis for the Real Loss cost evaluation if the auditor determines that this is warranted.   

The volume of water withdrawn (abstracted) from water resources (rivers, lakes, streams, wells, etc) controlled by the water utility, and then treated for potable 
water distribution.  Most water audits are compiled for utility retail water distribution systems, so this volume should reflect the amount of treated drinking water 
that entered the distribution system.  Often the volume of water measured at the effluent of the treatment works is slightly less than the volume measured at the 
raw water source, since some of the water is used in the treatment process.  Thus, it is useful if flows are metered at the effluent of the treatment works.  If 
metering exists only at the raw water source, an adjustment for water used in the treatment process should be included to account for water consumed in 
treatment operations such as filter backwashing, basin flushing and cleaning, etc.  If the audit is conducted for a wholesale water agency that sells untreated 
water, then this quantity reflects the measure of the raw water, typically metered at the source.

An estimate or measure of the degree of inaccuracy that exists in the master (production) meters measuring the annual Volume from own Sources, and any error 
in the data trail that exists to collect, store and report the summary production data.  This adjustment is a weighted average number that represents the collective 
error for all master meters for all days of the audit year and any errors identified in the data trail.  Meter error can occur in different ways.  A meter or meters may 
be inaccurate by under-registering flow (did not capture all the flow), or by over-registering flow (overstated the actual flow).  Data error can occur due to data 
gaps caused by temporary outages of the meter or related instrumentation.  All water utilities encounter some degree of inaccuracy in master meters and data 
errors in archival systems are common; thus a value of zero should not be entered.  Enter a negative percentage or value for metered data under-registration; or, 
enter a positive percentage or value for metered data over-registration.

Any kind of Authorized Consumption which is neither billed or metered.  This component typically includes water used in activities such as fire fighting, flushing of 
water mains and sewers, street cleaning, fire flow tests conducted by the water utility, etc.  In most water utilities it is a small component which is very often 
substantially overestimated.  It does NOT include water supplied to neighboring utilities (water exported) which is unmetered and unbilled – an unlikely 
case.  This component has many sub-components of water use which are often tedious to identify and quantify.  Because of this, and the fact that it is usually a 
small portion of the water supplied, it is recommended that the auditor apply the default value, which is 1.25% of the Water Supplied volume.  Select the default 
percentage to enter this value.

If the water utility has carefully audited the unbilled, unmetered activities occurring in the system, and has well validated data that gives a value substantially 
higher or lower than the default volume, then the auditor should enter their own volume.  However the default approach is recommended for most water utilities.

Note that a value of zero is not permitted, since all water utilities have some volume of water in this component occurring in their system.

The user may develop an audit based on one of three unit selections: 
1) Million Gallons (US)
2) Megalitres (Thousand Cubic Metres)
3) Acre-feet
Once this selection has been made in the instructions sheet, all calculations are made on the basis of the chosen units. Should the user wish to make additional 
conversions, a unit converter is provided below (use drop down menus to select units from the yellow unit boxes):

Enter Units:

Units and 
Conversions

(conversion factor = 3.06888328973723)

Metered consumption which is authorized by the water utility, but, for any reason, is deemed by utility policy to be unbilled.  This might for example include 
metered water consumed by the utility itself in treatment or distribution operations, or metered water provided to civic institutions free of charge.  It does not 
include water supplied to neighboring utilities (water exported) which may be metered but not billed.

Converts to…..

To use the default percent value choose this button To enter a value choose this button and enter the value in the cell to the right

NOTE: For Unbilled Unmetered Consumption, Unauthorized Consumption and Systematic Data Handling Errors, a recommended default value can be 
applied by selecting the Percent option. The default values are based on fixed percentages of Water Supplied or Billed Authorized Consumption and 
are recommended for use in this audit unless the auditor has well validated data for their system. Default values are shown by purple cells, as shown in 
the example above.

If a default value is selected, the user does not need to grade the item; a grading value of 5 is automatically applied (however, this grade will not be 
displayed).

Find

Find

Find

Find

Find
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Item Name Description
A

Water exported

Water exported: 
Master meter and 

supply error 
adjustment

Water imported

Water imported: 
Master meter and 

supply error 
adjustment

WATER LOSSES
= apparent losses + real losses

Water Losses are the difference between Water Supplied and Authorized Consumption.  Water losses can be considered as a total volume for the whole system, 
or for partial systems such as transmission systems, pressure zones or district metered areas (DMA); if one of these configurations are the basis of the water 
audit.

An estimate or measure of the volume in which the Water Imported volume is incorrect.  This adjustment is a weighted average that represents the collective 
error for all of the metered and archived imported flow for all days of the audit year.  Meter error can occur in different ways.  A meter may be inaccurate by under-
registering flow (did not capture all the flow), or by over-registering flow (overstated the actual flow).  Error in the metered, archived data can also occur due to 
data gaps caused by temporary outages of the meter or related instrumentation.  All water utilities encounter some level of meter inaccuracy, particularly if 
meters are aged and infrequently tested.  Occasional errors also occur in the archived metered data.  Thus, a value of zero should not be entered.  Enter a 
negative percentage or value for metered data under-registration; or, enter a positive percentage or value for metered data over-registration.  If regular meter 
accuracy testing is conducted on the meter(s) - which is usually conducted by the water utility selling the water - then the results of this testing can be used to 
help quantify the meter error adjustment.  

An estimate or measure of the volume in which the Water Exported volume is incorrect.  This adjustment is a weighted average that represents the collective 
error for all of the metered and archived exported flow for all days of the audit year.  Meter error can occur in different ways.  A meter may be inaccurate by under-
registering flow (did not capture all the flow), or by over-registering flow (overstated the actual flow).  Error in the metered, archived data can also occur due to 
data gaps caused by temporary outages of the meter or related instrumentation.  All water utilities encounter some degree of error in their metered data, 
particularly if meters are aged and infrequently tested.  Occasional errors also occur in the archived data.  Thus, a value of zero should not be entered.  Enter a 
negative percentage or value for metered data under-registration; or enter a positive percentage or value for metered data over-registration.  If regular meter 
accuracy testing is conducted on the meter(s) - which is usually conducted by the water utility selling the water - then the results of this testing can be used to 
help quantify the meter error adjustment.  Corrections to data gaps or other errors found in the archived data should also be included as a portion of this meter 
error adjustment.   

The Water Imported volume is the bulk water purchased to become part of the Water Supplied volume.  Typically this is water purchased from a neighboring 
water utility or regional water authority, and is metered at the custody transfer point of interconnection between the two water utilities.  Usually the meter(s) are 
owned by the water supplier selling the water to the utility conducting the water audit.  The water supplier selling the bulk water usually charges the receiving 
utility based upon a wholesale water rate.

The Water Exported volume is the bulk water conveyed and sold by the water utility to neighboring water systems that exists outside of their service area.  
Typically this water is metered at the custody transfer point of interconnection between the two water utilities.  Usually the meter(s) are owned by the water utility 
that is selling the water: i.e. the exporter.  If the water utility who is compiling the annual water audit sells bulk water in this manner, they are an exporter of water.

Note: The Water Exported volume is sold to wholesale customers who are typically charged a wholesale rate that is different than retail rates charged to the retail 
customers existing within the service area.  Many state regulatory agencies require that the Water Exported volume be reported to them as a quantity separate 
and distinct from the retail customer billed consumption.  For these reasons - and others - the Water Exported volume is always quantified separately from Billed 
Authorized Consumption in the standard water audit.  Be certain not to "double-count" this quantity by including it in both the Water Exported box and 
the Billed Metered Consumption box of the water audit Reporting Worksheet.  This volume should be included only in the Water Exported box.

Find

Find

Find

Find

Find
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Water Audit Report for:
Reporting Year: 2015

Data Validity Score: 54

Functional Focus 
Area

Audit Data Collection

Short-term loss control

Long-term loss control

Target-setting

Benchmarking

 AWWA Free Water Audit Software:
 Determining Water Loss Standing

Preliminary Comparisons - can 
begin to rely upon the 

Infrastructure Leakage Index (ILI) 
for performance comparisons for 

real losses (see below table)

Performance Benchmarking - ILI 
is meaningful in comparing real 

loss standing

Identify Best Practices/ Best in 
class - the ILI is very reliable as a 

real loss performance indicator 
for best in class service

For validity scores of 50 or below, the shaded blocks should not be focus areas until better data validity is achieved.

Research information on leak 
detection programs.  Begin 

flowcharting analysis of customer 
billing system

Level II (26-50) Level V (91-100)

Analyze business process for 
customer metering and billing 

functions and water supply 
operations. Identify data gaps.

Stay abreast of improvements in 
metering, meter reading, billing, 

leakage management and 
infrastructure rehabilitation

Conduct loss assessment 
investigations on a sample 

portion of the system: customer 
meter testing, leak survey, 

unauthorized consumption, etc.

Establish ongoing mechanisms 
for customer meter accuracy 
testing, active leakage control 
and infrastructure monitoring

Refine, enhance or expand 
ongoing programs based upon 

economic justification

Launch auditing and loss control 
team; address production 

metering deficiencies

Evaluate and refine loss control 
goals on a yearly basis

Begin to assess long-term needs 
requiring large expenditure: 

customer meter replacement, 
water main replacement program, 

new customer billing system or 
Automatic Meter Reading (AMR) 

system.

Begin to assemble economic 
business case for long-term 

needs based upon improved data 
becoming available through the 

water audit process.

Conduct detailed planning, 
budgeting and launch of 

comprehensive improvements for 
metering, billing or infrastructure 

management

Continue incremental 
improvements in short-term and 

long-term loss control 
interventions

Establish long-term apparent and 
real loss reduction goals (+10 

year horizon)

Establish mid-range (5 year 
horizon) apparent and real loss 

reduction goals

City of Victorville/Victorville Water District   (3610052)
1/2015 - 12/2015

Water Loss Control Planning Guide

Establish/revise policies and 
procedures for data collection

Refine data collection practices 
and establish as routine business 

process

Annual water audit is a reliable 
gauge of year-to-year water 

efficiency standing

Level III (51-70) Level IV (71-90)

Water Audit Data Validity Level / Score

Level I (0-25)

American Water Works Association.
Copyright © 2014, All Rights Reserved.

WAS v5.0
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Target ILI Range

1.0 - 3.0

>3.0 -5.0

>5.0 - 8.0

Greater than 8.0

Less than 1.0

Water resources are believed to be sufficient to 
meet long-term needs, but demand management 
interventions (leakage management, water 
conservation) are included in the long-term 

l iWater resources are plentiful, reliable, and easily 
extracted.

Although operational and financial considerations may allow a long-term ILI greater than 8.0, such a level of leakage is not an effective utilization of water as 
a resource.  Setting a target level greater than 8.0 - other than as an incremental goal to a smaller long-term target - is discouraged.

If the calculated Infrastructure Leakage Index (ILI) value for your system is 1.0 or less, two possibilities exist.   a) you are maintaining your leakage at low 
levels in a class with the top worldwide performers in leakage control.  b) A portion of your data may be flawed, causing your losses to be greatly 
understated.  This is likely if you calculate a low ILI value but do not employ extensive leakage control practices in your operations.  In such cases it is 
beneficial to validate the data by performing field measurements to confirm the accuracy of production and customer meters, or to identify any other 
potential sources of error in the data.

Water resources can be developed or purchased at 
reasonable expense; periodic water rate increases 
can be feasibly imposed and are tolerated by the 
customer population.
Cost to purchase or obtain/treat water is low, as are 
rates charged to customers.

Existing water supply infrastructure capability is 
sufficient to meet long-term demand as long as 
reasonable leakage management controls are in 
place.
Superior reliability, capacity and integrity of the 
water supply infrastructure make it relatively 
immune to supply shortages.

Financial Considerations

Water resources are costly to develop or purchase; 
ability to increase revenues via water rates is 
greatly limited because of regulation or low 
ratepayer affordability.

Water Resources Considerations

Available resources are greatly limited and are very 
difficult and/or environmentally unsound to develop. 

Operational Considerations

Operating with system leakage above this level 
would require expansion of existing infrastructure 
and/or additional water resources to meet the 
demand.

General Guidelines for Setting a Target ILI
(without doing a full economic analysis of leakage control options)

Once data have been entered into the Reporting Worksheet, the performance indicators are automatically  calculated.  How does a water utility operator know how 
well his or her system is performing?  The AWWA Water Loss Control Committee provided the following table to assist water utilities is gauging an approximate 

Infrastructure Leakage Index (ILI) that is appropriate for their water system and local conditions.  The lower the amount of leakage and real losses that exist in the 
system, then the lower the ILI value will be. 

Note: this table offers an approximate guideline for leakage reduction target-setting.  The best means of setting such targets include performing an economic 
assessment of various loss control methods.  However, this table is useful if such an assessment is not possible. 
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2015 Urban Water Management Plan Public Draft Appendices
Victorville Water District

APPENDIX H. SB X7 7 TABLES





Parameter Value Units
2008 total water deliveries 25,234                    Acre Feet

2008 total volume of delivered recycled water -                           Acre Feet

2008 recycled water as a percent of total deliveries 0.00% Percent
Number of years in baseline period1, 2 10 Years
Year beginning baseline period range 1996
Year ending baseline period range3 2005
Number of years in baseline period 5 Years
Year beginning baseline period range 2003
Year ending baseline period range4 2007

 SB X7-7 Table-1: Baseline Period Ranges

1 If the 2008 recycled water percent is less than 10 percent, then the first baseline period is a continuous 10-year period.  If the amount of recycled water 
delivered in 2008 is 10 percent or greater, the first baseline period is a continuous 10- to 15-year period.                                         2 The Water Code requires 
that the baseline period is between 10 and 15 years. However, DWR recognizes that some water suppliers may not have the minimum 10 years of baseline 
data. 

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

4 The ending year must be between December 31, 2007 and December 31, 2010.

5-year               
baseline period 

Baseline

10- to 15-year    
baseline period

NOTES: 2010 UWMP



NOTES: Beacon DOF Population Data

SB X7-7 Table 2: Method for Population Estimates

Method Used to Determine Population
(may check more than one)

1. Department of Finance  (DOF)
DOF Table E-8 (1990 - 2000) and  (2000-2010)  and
DOF Table E-5 (2011 - 2015) when available 

3. DWR Population Tool

4. Other
DWR recommends pre-review

2. Persons-per-Connection Method



Population

Year 1 1996                                     62,529 
Year 2 1997                                     64,026 
Year 3 1998                                     65,558 
Year 4 1999                                     66,914 
Year 5 2000                                     69,095 
Year 6 2001                                     73,140 
Year 7 2002                                     77,422 
Year 8 2003                                     81,955 
Year 9 2004                                     86,753 
Year 10 2005                                     91,832 
Year 11
Year 12
Year 13
Year 14
Year 15

Year 1 2003                                     81,955 
Year 2 2004                                     86,753 
Year 3 2005                                     91,832 
Year 4 2006                                     97,208 
Year 5 2007                                   102,899 

                                  128,005 

Year

2015

SB X7-7 Table 3: Service Area Population

10 to 15 Year Baseline Population

5 Year Baseline Population

2015 Compliance Year Population

NOTES: Beacon Population Data



Exported 
Water 

Change in 
Dist. System 

Storage
(+/-) 

Indirect 
Recycled 

Water
This column will 

remain blank 
until SB X7-7 
Table 4-B is 
completed.        

 Water 
Delivered 

for 
Agricultural 

Use 

Process Water
This column will 

remain blank 
until SB X7-7  
Table 4-D is 
completed. 

Year 1 1996 18,921                               -                          -          18,921 
Year 2 1997 18,835                               -                          -          18,835 
Year 3 1998 17,455                               -                          -          17,455 
Year 4 1999 18,960                               -                          -          18,960 
Year 5 2000 20,636                               -                          -          20,636 
Year 6 2001 19,859                               -                          -          19,859 
Year 7 2002 21,736                               -                          -          21,736 
Year 8 2003 22,409                               -                          -          22,409 
Year 9 2004 24,245                               -                          -          24,245 
Year 10 2005 25,923                               -                          -          25,923 
Year 11 0 -                                     -                          -                    -   
Year 12 0 -                                     -                          -                    -   
Year 13 0 -                                     -                          -                    -   
Year 14 0 -                                     -                          -                    -   
Year 15 0 -                                     -                          -                    -   

20,898

Year 1 2003           22,409                      -                          -          22,409 
Year 2 2004           24,245                      -                          -          24,245 
Year 3 2005           25,923                      -                          -          25,923 
Year 4 2006           28,317                      -                          -          28,317 
Year 5 2007           29,256                      -                          -          29,256 

26,030

          20,843 12                                 -                          -         20,831 

* NOTE that the units of measure must remain consistent throughout the UWMP,  as reported in Table 2-3

Out of service area Construction Water (email); Out of service area water breakdown (email)

SB X7-7 Table 4: Annual Gross Water Use *

2015

 10 to 15 Year Baseline - Gross Water Use 

10 - 15 year baseline average gross water use
 5 Year Baseline - Gross Water Use 

5 year baseline average gross water use
2015 Compliance Year - Gross Water Use 

Baseline Year
Fm SB X7-7 Table 3

Volume Into 
Distribution 

System
This column will 

remain blank 
until SB X7-7 
Table 4-A is 
completed.       

Annual 
Gross 

Water Use 

Deductions



Volume   
Entering 

Distribution 
System 

Meter Error 
Adjustment* 

Optional
(+/-)

Corrected 
Volume 
Entering 

Distribution 
System

Year 1 1996 18,921                       18,921 
Year 2 1997 18,835                       18,835 
Year 3 1998 17,455                       17,455 
Year 4 1999 18,960                       18,960 
Year 5 2000 20,636                       20,636 
Year 6 2001 19,859                       19,859 
Year 7 2002 21,736                       21,736 
Year 8 2003 22,409                       22,409 
Year 9 2004 24,245                       24,245 
Year 10 2005 25,923                       25,923 
Year 11 0                       -   
Year 12 0                       -   
Year 13 0                       -   
Year 14 0                       -   
Year 15 0                       -   

Year 1 2003 22,409                       22,409 
Year 2 2004 24,245                       24,245 
Year 3 2005 25,923                       25,923 
Year 4 2006 28,317                       28,317 
Year 5 2007 29,256                       29,256 

17,340                       17,340 

Volume   
Entering 

Distribution 
System 

Meter Error 
Adjustment* 

Optional
(+/-)

Corrected 
Volume 
Entering 

Distribution 
System

Year 1        1,996 0 0
Year 2        1,997 0 0
Year 3        1,998 0 0

SB X7-7 Table 4-A:  Volume Entering the Distribution 
System(s)
Complete one table for each source. 

10 to 15 Year Baseline - Water into Distribution System

5 Year Baseline - Water into Distribution System

2015 Compliance Year - Water into Distribution System

Name of Source Imported Water Purchase (R3)

Name of Source

SB X7-7 Table 4-A:  Volume Entering the Distribution 

Baseline Year
Fm SB X7-7 Table 3

Baseline Year
Fm SB X7-7 Table 3

* Meter Error Adjustment - See guidance in Methodology 1, Step 3 of 
Methodologies Document

NOTES: VWD Data Request_borrowman_160309; VWD Production 
Report 2015

This water source is:
The supplier's own water source
A purchased or imported source

2015

Mojave Basin

This water source is:
The supplier's own water source
A purchased or imported source

10 to 15 Year Baseline - Water into Distribution System



Year 4        1,999 0 0
Year 5        2,000 0 0
Year 6        2,001 0 0
Year 7        2,002 0 0
Year 8        2,003 0 0
Year 9        2,004 0 0
Year 10        2,005 0 0
Year 11               -   0
Year 12               -   0
Year 13               -   0
Year 14               -   0
Year 15               -   0

Year 1        2,003 0 0
Year 2        2,004 0 0
Year 3        2,005 0 0
Year 4        2,006 0 0
Year 5        2,007 0 0

3,503 3,503

Volume   
Entering 

Distribution 
System 

Meter Error 
Adjustment* 

Optional
(+/-)

Corrected 
Volume 
Entering 

Distribution 
System

Year 1        1,996 0
Year 2        1,997 0
Year 3        1,998 0
Year 4        1,999 0
Year 5        2,000 0
Year 6        2,001 0
Year 7        2,002 0
Year 8        2,003 0
Year 9        2,004 0
Year 10        2,005 0
Year 11               -   0
Year 12               -   0
Year 13               -   0
Year 14               -   0
Year 15               -   0

Year 1        2,003 0
Year 2        2,004 0
Year 3        2,005 0
Year 4        2,006 0

2015
* Meter Error Adjustment - See guidance in Methodology 1, Step 3 of 

Methodologies Document

Source 3
This water source is:

The supplier's own water source
A purchased or imported source

10 to 15 Year Baseline - Water into Distribution System

5 Year Baseline - Water into Distribution System

Name of Source

NOTES:

SB X7-7 Table 4-A:  Volume Entering the Distribution 

Baseline Year
Fm SB X7-7 Table 3

5 Year Baseline - Water into Distribution System

2015 Compliance Year - Water into Distribution System



Year 5        2,007 0

0

Volume   
Entering 

Distribution 
System 

Meter Error 
Adjustment* 

Optional
(+/-)

Corrected 
Volume 
Entering 

Distribution 
System

Year 1        1,996 0
Year 2        1,997 0
Year 3        1,998 0
Year 4        1,999 0
Year 5        2,000 0
Year 6        2,001 0
Year 7        2,002 0
Year 8        2,003 0
Year 9        2,004 0
Year 10        2,005 0
Year 11               -   0
Year 12               -   0
Year 13               -   0
Year 14               -   0
Year 15               -   0

Year 1        2,003 0
Year 2        2,004 0
Year 3        2,005 0
Year 4        2,006 0
Year 5        2,007 0

0

Source 4
This water source is:

The supplier's own water source
A purchased or imported source

2015 Compliance Year - Water into Distribution System
2015

* Meter Error Adjustment - See guidance in Methodology 1, Step 3 of 
Methodologies Document

NOTES:

SB X7-7 Table 4-A:  Volume Entering the Distribution 

Baseline Year
Fm SB X7-7 Table 3

A purchased or imported source

2015
* Meter Error Adjustment - See guidance in Methodology 1, Step 3 of 

Methodologies Document

NOTES:

SB X7-7 Table 4-A:  Volume Entering the Distribution 

Name of Source

10 to 15 Year Baseline - Water into Distribution System

5 Year Baseline - Water into Distribution System

2015 Compliance Year - Water into Distribution System

Name of Source Source 5
This water source is:

The supplier's own water source



Service Area 
Population
Fm SB X7-7   

Table 3

Annual Gross 
Water Use
Fm SB X7-7

Table 4

Daily Per 
Capita Water 
Use (GPCD) 

Year 1 1996 62,529              18,921                    270                 
Year 2 1997 64,026              18,835                    263                 
Year 3 1998 65,558              17,455                    238                 
Year 4 1999 66,914              18,960                    253                 
Year 5 2000 69,095              20,636                    267                 
Year 6 2001 73,140              19,859                    242                 
Year 7 2002 77,422              21,736                    251                 
Year 8 2003 81,955              22,409                    244                 
Year 9 2004 86,753              24,245                    249                 
Year 10 2005 91,832              25,923                    252                 
Year 11 0 -                     -                          
Year 12 0 -                     -                          
Year 13 0 -                     -                          
Year 14 0 -                     -                          
Year 15 0 -                     -                          

                  253 

Service Area 
Population
Fm SB X7-7

Table 3

Gross Water Use
Fm SB X7-7

Table 4

Daily Per 
Capita Water 

Use

Year 1 2003                81,955                     22,409                   244 
Year 2 2004                86,753                     24,245                   249 
Year 3 2005                91,832                     25,923                   252 
Year 4 2006                97,208                     28,317                   260 
Year 5 2007              102,899                     29,256                   254 

252

128,005            20,831                    145                 
NOTES:

5 Year Average Baseline GPCD
 2015 Compliance Year GPCD

2015

Baseline Year
Fm SB X7-7 Table 3

SB X7-7 Table 5: Gallons Per Capita Per Day (GPCD)

Baseline Year
Fm SB X7-7 Table 3

10 to 15 Year Baseline GPCD

10-15 Year Average Baseline GPCD
 5 Year Baseline GPCD



253

252

2015 Compliance Year GPCD 145

SB X7-7 Table 6: Gallons per Capita per Day 
Summary From Table SB X7-7 Table 5

10-15 Year Baseline GPCD

5 Year Baseline GPCD

NOTES:



Supporting Documentation

Method 1 SB X7-7 Table 7A

Method 2 SB X7-7 Tables 7B, 7C, and 7D 
Contact DWR for these tables

Method 3 SB X7-7 Table 7-E

Method 4 Method 4 Calculator

SB X7-7 Table 7: 2020 Target Method
Select Only One

Target Method

NOTES:



10-15 Year Baseline                 
GPCD

  2020 Target 
GPCD

253 202

SB X7-7 Table 7-A: Target Method 1
20% Reduction

NOTES:



5 Year
Baseline GPCD
From SB X7-7         

Table 5

Maximum 2020 
Target1

Calculated
2020 Target2

Confirmed 
2020 Target

252 239 202                              202

SB X7-7 Table 7-F: Confirm Minimum Reduction for 2020 Target

1 Maximum 2020 Target is 95% of the 5 Year Baseline GPCD                                          2 2020 
Target is calculated based on the selected Target Method, see SB X7-7 Table 7 and 
corresponding tables for agency's calculated target.     

NOTES: 



Confirmed
2020 Target
Fm SB X7-7
Table 7-F

10-15 year 
Baseline GPCD

Fm SB X7-7
Table 5

2015 Interim 
Target GPCD

202 253 227

SB X7-7 Table 8: 2015 Interim Target GPCD

NOTES: 



Extraordinary 
Events

Weather 
Normalization

Economic 
Adjustment

145 227
 From 

Methodology 8 
(Optional) 

 From 
Methodology 8 

(Optional) 

 From 
Methodology 
8 (Optional) 

-                    145                   145                   YES

Optional Adjustments  (in GPCD)

NOTES: 

SB X7-7 Table 9: 2015 Compliance

Did Supplier 
Achieve 
Targeted 

Reduction for 
2015?

Actual 2015 
GPCD

2015 Interim 
Target GPCD

2015 GPCD 
(Adjusted if 
applicable)

TOTAL 
Adjustments

Adjusted 2015 
GPCD 

Enter "0" if Adjustment Not Used
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APPENDIX I. WATER SHORTAGE CONTINGENCY PLAN
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VViiccttoorrvviillllee  WWaatteerr  DDiissttrriicctt  WWaatteerr--wwiissee  PPllaanntt  CCoovveerraaggee  LLiisstt  
 
Water-wise Plants means plants that perform well in the District’s service area and have been selected according to their ability to withstand the extreme hot/cold 
desert climate and fluctuating temperatures; adaptability to drought conditions; and ability to survive once established with a limited amount of supplemental water.  
 
Many factors determine whether a Water-wise Plant will adapt or perform well, and even though a plant appears on the WWP List, there is no assurance it will 
adapt or thrive. Therefore, from time to time, the General Manager or his/her designee will amend the WWP List as necessary to add or remove plants.  
 
The Water-wise plant list is a tool for use whether designing a new landscape or converting from traditional turf to a desert wise water efficient landscape. The 
plant canopy coverage is derived mathematically by multiplying the mature diameter of the plant by a formula to provide the square footage number. Determining 
the mature width of plants can be tricky. It may take many years or even decades for a plant to reach its ultimate width.  
 
Check out our Plant data base for additional resources on selecting Desert-friendly Plants for Victorville Landscapes by visiting 
www.victorvilleca.gov/waterconservation/ 
 

Common Name Genus Species  Variety Cultivar Name Other Plant Names Height Width 
Plant 

Coverage 
            (feet) (feet) ( Sq. Ft) 

Plant Type: Tree                 
Mulga Acacia Acacia aneura       20 20 314 
Guijillo Acacia berlandieri       15 12 113 
White Thorn Acacia Acacia constricta       10 15 177 
Leatherleaf Acacia Acacia craspedocarpa       10 8 50 
Sweet Acacia Acacia farnesiana     (Acacia smallii,A. minuta) 25 20 314 
Cat-claw Acacia Acacia greggii       15 12 113 
Weeping Acacia Acacia pendula       40 25 368 
Blackbrush Acacia Acacia rigidula       12 15 177 
Willow Acacia Acacia salicina       30 20 314 
Blue Leaf Wattle Acacia saligna       20 20 314 
Twisted Acacia Acacia schaffneri       20 25 368 
Shoestring Acacia Acacia stenophylla       30 20 314 
Palo Blanco Acacia willardiana       20 10 79 
Silk Tree Albizia julibrissin       40 40 1,257 
Hong Kong Orchid Tree Bauhinia blakeana       20 20 314 
White Orchid Tree Bauhinia lunarioides       8 6 28 
Purple Orchid Tree Bauhinia variegata       25 30 707 
Bismarck Palm Bismarckia  nobilis       30 10 314 
Bottle Tree Brachychiton populneus       50 20 314 
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Mexican Blue Palm Brahea armata       15 10 79 
Pindo Palm Butia  capitata       20 20 314 
Cascalote Caesalpinia cacalaco       15 15 177 
Weeping Bottle Brush Callistemon viminalis       30 15 177 
Blue Atlas Cedar Cedrus atlantica    'Glauca'   60 30 707 
Cedar Cedrus deodora       80 40 1,257 
Canyon Hackberry Celtis reticulata       25 25 368 
Chinese Hackberry Celtis sinensis       40 40 1,257 
Carob Tree Ceratonia siliqua       40 40 1,257 
Western Redbud Cercis occidentalis       15 15 177 
Mediterranean Fan Palm Chamaerops humilis       10 8 50 
Desert Willow Chilopsis linearis       25 20 314 
Chitalpa Chitalpa x tashkentensis       25 30 707 
Silk floss Tree, Kapok Chorisia speciosa       40 30 707 
Smoke Tree Cotinus coggygria       15 15 177 
Arizona Cypress Cupressus arizonica       40 20 314 
Italian Cypress Cupressus sempervirens       60 8 50 
Indian Rosewood Dalbergia sisso       40 30 707 
Texas Ebony Ebenopsis ebano     (Pithecellobium flexicaule) 20 20 314 
Loquat Eriobotyra japonica       15 15 177 
Argyle Apple, Silver Dollar Gum Eucalyptus cinerea       25 25 368 
Coolibah Eucalyptus microtheca       35 25 368 
Ghost Gum, Blue Ghost 
Eucalyptus Eucalyptus papuana       30 30 707 
Silver Dollar Gum Eucalyptus polyanthemos       35 25 368 
Swamp Mallee Eucalyptus spathulata       25 30 707 
Kidneywood Eysenhardtia orthocarpa       15 10 79 
Fig Tree Ficus carica       20 20 314 
Desert Olive Forestiera neomexicana       12 8 50 
Littleleaf Ash Fraxinus greggii       10 8 50 
Raywood Ash Fraxinus oxycarpa    'Raywood'   30 25 368 
Majestic Beauty Ash Fraxinus uhdei   Majestic Beauty'   60 50 1,963 
Arizona Ash Fraxinus velutina       25 30 707 
Modesto Ash Fraxinus velutina     'Modesto'   50 40 1,257 
Australian Willow Geijera parviflora       25 20 314 
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Maidenhair Tree Ginkgo biloba       50 40 1,257 
Honey Locust Gleditsia triacanthos inermis     50 35 962 
Mexican Ebony Havardia mexicana     (Pithecellobium mexicanum) 30 30 707 
Jacaranda Jacaranda mimosifolia     (Jacaranda acutifolia) 40 30 707 
Goldenrain Tree Koereuteria paniculata       35 35 962 
Crape Myrtle Lagerstroemia indica       25 20 314 
Sweet Gum, Liquid Amber Tree Liquidambar styraciflua       60 25 368 

Feather Tree Lysiloma watsonii var. thornberi   
(Lysiloma microphylla var. 
thornberi) 20 15 177 

Crabapple Malus     x 'Prairifire'   20 20 314 
Cajeput Tree Melaleuca quinquenervia       20 15 177 
Fruitless Olive Olea europaea       25 30 707 
Ironwood Olneya tesota       25 30 707 
Blue Palo Verde Parkinsonia florida     (Cercidium floridum) 30 30 707 
Hybrid Palo Verde Parkinsonia       'Desert Museum' (Cercidium hybrid) 25 25 368 
Foothills Palo Verde Parkinsonia microphylla     (Cercidium microphyllum) 15 15 177 
Palo Brea Parkinsonia praecox     (Cercidium praecox) 25 25 368 
Canary Island Date Palm Phoenix canariensis       40 30 7077 
Date Palm Phoenix dactylifera       60 25 368 
Piñon Pine Pinus edulis       20 15 177 
Afghan Pine, Mondell Pine Pinus eldarica     (Pinus brutia eldarica) 50 25 368 
Aleppo Pine Pinus halepensis       50 25 368 
Singleleaf Piñon Pine Pinus monophylla       20 15 177 
Stone Pine Pinus pinea       60 40 1,257 
Chir Pine Pinus roxburghii       80 40 1,257 
Chinese Pistache Pistacia chinensis       40 35 962 
Mastic Tree Pistacia lentiscus       15 20 314 
Willow Pittosporum Pittosporum phillyraeoides       25 15 177 
Sycamore Platanus racemosa       80 50 1,963 
Yew Pine Podocarpus macrophyllus       20 10 79 
Fremont Cottonwood, Poplar Populus fremontii       60 30 707 
South American Hybrid 
Mesquite Prosopis hybrid       30 30 707 
Texas Honey Mesquite Prosopis glandulosa var. glandulosa     30 30 707 
Screwbean Mesquite Prosopis pubescens       15 30 314 
Velvet Mesquite Prosopis velutina     (Prosopis  juliflora) 30 30 707 
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Purple Leaf Plum Prunus cerasifera     'Atropurpurea'   20 15 177 
Desert Smoke Tree Psorothamnus  spinosus       15 15 177 
Pomegranate Punica granatum       12 12 113 
Bradford Pear Pyrus calleryana     'Bradford'   50 35 962 
California Coastal Live Oak Quercus agrifolia       40 50 1,963 
Escarpment Live Oak Quercus fusiformis       50 50 1,963 
Holly Oak Quercus ilex       50 50 1,963 
California Black Oak Quercus kelloggii       40 40 1,257 
Valley Oak Quercus lobata       70 80 5,027 
Chinquapin Oak Quercus muehlenbergii       50 60 2,827 
Cork Oak Quercus suber       40 40 1,257 
Live Oak Quercus virginiana     'Heritage'   60 60 2,827 
Slender Lady Palm Rhapis excelsa       8 10 79 
African Sumac Rhus lancea       25 40 1,257 
Common Locust Robinia x ambigua       40 30 707 
Black Locust Robinia pseudoacacia       75 60 2,827 
Mountain Laurel Sophora secundiflora       15 15 177 
Silver Peso Mountain Laurel Sophora secundiflora     'Silver Peso'   15 15 177 
Queen Palm Syagrus romanzoffianum     (Arecastrum romanzoffianum) 40 20 314 
Tipu Tree Tipuana tipu       30 40 1,257 
Windmill Palm Trachycarpus fortunei       15 8 50 
Evergreen Elm Ulmus parvifolia       35 35 962 
Lacebark Elm, Siberian Elm Ulmus pumila       50 40 1,257 
Chaste Tree Vitex agnus-castus       20 25 368 
California Fan Palm Washingtonia filifera       40 15 177 
Mexican Fan Palm Washingtonia robusta       50 10 79 
Plant Type: Shrub                 
Glossy Abelia Abelia x grandiflora       8 5 20 

Desert Abutilon, Indian Mallow Abutilon palmerii       4 3 20 
Pineapple Guava Acca sellowiana     (Feijoa sellowiana) 12 10 79 
Blue Hibiscus Alyogyne huegelii       5 4 13 

Triangle Leaf Bursage Ambrosia deltoidea       2 2 3 
Burrobush,White Bursage Ambrosia dumosa       3 3 7 
Flame Honeysuckle Anisacanthus quadrifidus var. wrightii     3 5 20 



Page 5 of 16 
August 25, 2015 

Common Name Genus Species  Variety Cultivar Name Other Plant Names Height Width 
Plant 

Coverage 
            (feet) (feet) ( Sq. Ft) 

Howard McMinn Manzanita Arctostaphylos densiflorus    'Howard McMinn'   6 8 50 
Powis Castle Wormwood Artemisia      'Powis Castle'   3 6 28 
Silver Sage Artemisia filifolia       5 5 20 
Prairie Sagewort, Fringed Sage Artemisia frigida       2 2 3 

Silver King Artemisia Artemisia 
ludoviciana 
albula   'Silver King'   3 3 7 

Bigleaf Sage Artemisia tridentata       6 5 20 
Foxtail Fern Asparagus densiflorus    'Myers'   2 3 7 
Four-Wing Saltbush Atriplex canescens       5 8 50 
Centennial Broom, Coyote Bush Baccharis     x  'Centennial'   8 6 28 
Crimson Pygmy Barberry Berberis thunbergii     'Crimson Pygmy' (Berberis 'Atropurpurea Nana') 2 3 7 
Butterfly Bush Buddleja davidii     (Buddleia davidii) 6 8 50 
Wooly Butterfly Bush Buddleja marrubifolia       5 5 20 
Japanese Boxwood Buxus microphylla var. japonica     6 6 28 
Yellow Bird of Paradise Caesalpinia gilliesii       6 6 28 
Mexican Bird of Paradise Caesalpinia mexicana       10 10 79 
Red Bird of Paradise Caesalpinia pulcherrima       6 6 28 
Baja Fairy Duster Calliandra californica     (Calliandra peninsularis) 6 6 28 
Pink Fairy Duster Calliandra eriophylla       3 3 7 

Pink Powder Puff Calliandra haematocephala       10 10 79 
Weeping Bottle Brush Callistemon viminalis   Little John'   3 3 7 

Natal Plum Carissa macrocarpa     (Carissa grandiflora) 8 8 50 
Desert Hackberry Celtis pallida       8 10 79 
Curl-leaf Mountain Mahogany Cercocarpus ledifolius       15 10 79 
Mountain Mahogany Cercocarpus  montanus       5 5 20 
Rabbitbrush Chrysothamnus nauseosus       4 4 13 
Orchid Rock Rose Cistus x purpureus       4 4 13 

Bladderpod Cleome isomeris     (Isomeris arborea) 4 6 28 
Texas Olive Cordia boissieri       10 10 79 

Little Leaf Cordia Cordia parvifolia       6 6 28 

False Heather, Mexican Heather Cuphea hyssopifolia       2 2 3 
Black Dalea Dalea frutescens       3 4 13 
Pink Indigo Bush Dalea pulchra       5 5 20 
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Hopseed Bush Dodonaea viscosa       10 10 79 

Brittlebush Encelia farinosa       3 4 13 

Mormon Tea Ephedra viridis       3 3 7 
Hummingbird Trumpet Epilobium canum     (Zauschneria californica) 2 4 13 

Red Eremophila Eremophila maculata var. brevifolia     4 4 13 
Turpentine Bush Ericameria laricifolia       2 3 7 
California Buckwheat Eriogonum fasciculatum var. polifolium     1 2 3 
Apache Plume Fallugia paradoxa       6 4 13 

Guayacan Guaiacum coulteri       5 5 20 

Scarlet Bush, Fire Bush Hamelia patens       5 5 20 
Toyon Heteromeles arbutifolia       15 15 177 

Hibiscus Hibiscus rosa-sinensis       10 8 50 

Desert Lavender Hyptis emoryi       8 8 50 

Yaupon Holly Ilex vomitoria       15 10 79 

Juniper Juniperus chinensis    'Torulosa' (Juniperus chinensis 'Kaizuka') 15 10 79 

Shrimp Plant Justicia brandegeana     (Beloperone guttata) 3 3 7 

Chuparosa Justicia californica       4 6 28 
Mexican Honeysuckle Justicia spicigera       4 4 13 
Winterfat Krascheninnikovia lanata     (Ceratoides lanata) 3 3 7 

Creosote Bush Larrea tridentata       6 10 79 

Violet Silverleaf Leucophyllum candidum     'Thundercloud'   3 3 7 

Texas Ranger Leucophyllum frutescens       8 8 50 

Texas Ranger Leucophyllum frutescens     'Compacta'   3 4 13 

Chihuahuan Sage Leucophyllum laevigatum       4 4 13 

Cinnamon Sage Leucophyllum langmaniae       5 5 20 

Wolfberry Lycium fremontii       10 10 79 

Oregon Grape Mahonia aquifolium       6 5 20 

Mangle Dulce Maytenus phyllanthoides       10 10 79 
True Myrtle Myrtus communis       10 10 79 

Heavenly Bamboo Nandina domestica       6 4 13 

Oleander Nerium oleander       10 10 79 
Little Ollie Olive Olea europaea    'Little Ollie'   6 6 28 
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Redtip Photinia Photinia x fraseri       10 5 20 

Wheeler's Dwarf Pittosporum tobira    'Wheeler's Dwarf'   2 3 7 
Golden Arborvitae Platycladus orientalis    'Aureus'   18 10 79 
White Desert Plumbago  Plumbago scandens        3 4 13 
Lavender Spice Poliomintha maderensis     (Poliomentha longiflora) 3 3 7 
Western Sandcherry Prunus pumila var. besseyi     6 6 28 
Dwarf Pomegranate Punica granatum    'Nana'   3 3 7 
Mexican Cliffrose Purshia mexicana     (Cowania mexicana) 6 6 28 

Pyracantha Pyracantha crenatoserrata     (Pyracantha fortuneata) 10 10 79 
Formosa Pyracantha Pyracantha koidzumii       10 6 28 
Desert Scrub Oak Quercus turbinella       4 6 28 
Indian Hawthorn Rhaphiolepis indica       8 6 28 
Flame-leaf Sumac Rhus lanceolata       20 20 314 
Sugar Bush Rhus ovata       10 10 79 
Squaw Bush Rhus  trilobata        12 12 113 
Evergreen Sumac Rhus virens       9 9 64 
Matilija Poppy Romneya coulteri       6 6 28 
Shrub Rose Rosa species       6 6 28 
Rosemary Rosmarinus officinalis       3 4 13 
Ruellia Ruellia brittoniana       4 4 13 
Ruellia Ruellia peninsularis       2 4 13 
Chaparral Sage Salvia clevelandii       3 5 20 

Mojave Desert Sage Salvia dorrii var. dorrii     2 2 3 
Autumn Sage Salvia greggii       4 3 7 
Mexican Bush Sage Salvia leucantha       3 4 13 
Lavender Cotton Santolina chamaecyparis       2 4 13 
Green Santolina Santolina virens       5 6 28 
Feathery Senna Senna artemisioides var. filifola   (Cassia artemisioides) 6 6 28 
Shrubby Senna Senna wislizenii     (Cassia wislizenii) 8 8 50 
Jojoba Simmondsia chinensis       8 8 50 
Tecoma Hybrid Tecoma      'Orange Bells'   10 8 50 
Yellow Bells Tecoma stans       10 8 50 
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Cape Honeysuckle Tecomaria capensis var. angustata     10 10 79 
Silver Germander, Bush 
Germander Teucrium fruticans     (Teucrium chamaedrys) 8 8 50 

Lucky Nut Thevetia peruviana       10 15 177 
Mexican Buckeye Ungnadia speciosa       10 8 50 
Goldeneye Viguiera deltoidea       3 3 7 
Skeleton Leaf Goldeneye Viguiera stenoloba       2 2 3 
Arizona Rosewood Vauquelinia californica       10 15 177 
Skeleton Leaf Goldeneye Viguiera stenoloba       2 2 3 
Arabian Lilac Vitex trifolia       15 15 177 
Xylosma Xylosma congestum       8 10 79 
Gray Thorn Zizyphus obtusifolia       6 6 28 

Plant Type: Groundcover                 
Trailing Acacia Acacia redolens    'Prostrata', 'Desert Carpet' 2 10 79 
Asparagus Fern Asparagus densiflorus    'Sprengeri'   3 3 7 
Calylophus, Sundrops Calylophus hartweggii var. fendleri     1 2 3 
Snow-in-Summer Cerastium tomentosum       1 1 1 
Damianta Chrysactinia mexicana       2 2 3 
Bush Morning Glory Convolvulus cneorum       2 3 7 
Ground Morning Glory Convolvulus mauritanicus       1 2 3 
Creeping Cotoneaster Cotoneaster adpressus       2 6 28 
Rock Cotoneaster Cotoneaster horizontalis       3 15 177 
Sierra Gold Dalea Dalea capitata       1 3 7 
Prostrate Indigo Bush Dalea greggii       1 15 177 
Treasure Flower, Gazania Gazania linearis       1 2 3 
Trailing Gazania Gazania rigens leucolaena     1 2 3 
Goodding Verbena Glandularia gooddingii     (Verbena gooddingii) 1 2 3 
Moss Verbena Glandularia pulchella     (Verbena pulchella) 1 3 7 
Sandpaper Verbena Glandularia rigida       1 3 7 
Blue Chip Juniper Juniperus horizontalis    'Blue Chip'   1 6 28 
Shore Juniper Juniperus rigida conferta     1 6 28 
Trailing Lantana Lantana montevidensis       1 3 7 
New Gold Lantana Lantana      'New Gold'   2 3 7 
Copper Ice Plant Malephorea crocea       1 6 28 
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Prostrate Myoporum Myoporum parvifolium       1 9 64 
Mexican Evening Primrose Oenothera berlandieri     (Oenothera speciosa) 1 3 13 
Tufted Evening Primrose Oenothera caespitosa       1 2 7 
Saltillo Primrose Oenothera stubbei       1 3 7 
Pyracantha, Firethorn Pyracantha koidzumii    'Santa Cruz' ('Santa Cruz Prostrata') 4 4 13 
Prostrate Rosemary Rosmarinus officinalis    'Prostratus'   2 8 50 
Lamb's Ear Stachys byzantina       1 3 7 
Scarlet Betony, Texas Betony Stachys coccinea       1 2 3 
Creeping Germander Teucrium chamaedrys    'Prostratum'   1 3 7 
Creeping Thyme Thymus serpyllum       1 3 7 
Periwinkle Vinca major       1 6 28 
Vinca,Dwarf Periwinkle Vinca minor       1 4 13 
Wedelia Wedelia texana     (Zexmenia hispida) 3 3 7 
Yellow Dot Wedelia trilobata       1 6 28 
Plant Type: Vine                 
Coral Vine, Queen's Wreath Antigonon leptopus       15 30 707 
Bougainvillea Bougainvillea species       15 30 707 
Trumpet Creeper Vine Campsis radicans       20 25 368 
Grape Ivy, Arizona Grape Ivy Cissus trifoliata       40 40 1,257 
Wintercreeper Euonymus fortunei       1 15 177 
Creeping Fig Ficus pumila       30 30 707 
Carolina Jessamine Gelsemium sempervirens       20 20 314 
Lilac Vine Hardenbergia violacea       15 10 79 
Primrose Jasmine Jasminum mesnyi       10 10 79 
Hall's Honeysuckle Lonicera japonica    'Halliana'   25 25 368 
Cat's Claw Macfadyena unguis-cati       30 30 707 
Yellow Orchid Vine Mascagnia macroptera       15 15 177 
Merremia Merremia aurea       10 10 79 
Virginia Creeper Parthenocissus quinquefolia       50 50 1,963 
Boston Ivy Parthenocissus tricuspidata       50 50 1,963 
Hacienda Creeper Vine Parthenocissus tricuspidata    'Hacienda Creeper' 25 25 368 
Passion Flower Vine Passiflora x alatocaerulea       30 30 707 
Baja Passion Flower vine Passiflora foetida longipedunculata     10 10 79 
Pink Trumpet Vine Podranea ricasoliana       20 20 314 
Lady Bank's Rose Rosa banksiae       20 25 368 
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Potato Vine Solanum  laxum       30 10 79 
Star Jasmine Trachelospermum jasminoides       25 30 707 
Snail Vine Vigna caracalla     (Phaseolus caracalla) 30 30 707 
Grape Vine Vitis species       20 20 314 
Japanese Wisteria Wisteria floribunda       20 20 314 
Chinese Wisteria Wisteria sinensis       20 20 314 
Plant Type: Grass-like  
Sideoats Grama Bouteloua curtipendula     2 2 3 

Blue Grama Grass Bouteloua gracilis       2 2 3 

Feather Reed Grass Calamagrostis acutiflora    'Karl Forester'   4 2 3 

Mexican Grass Tree Dasylirion longissimum       5 5 20 

Canyon Prince Wild Rye Elymus condemsatus    'Canyon Prince'   1 1 1 

Blue Fescue Festuca glauca       1 1 1 

Blue Oat Grass Helictotrichon sempervirens       1 2 3 

Japanese Blood Grass Imperata cylindrica    'Rubra'   2 1 1 

Japanese Silver Grass Miscanthus sinensis       6 4 13 

Pink Muhly Muhlenbergia capillaris       3 4 13 

Bamboo Muhly Muhlenbergia dumosa       5 5 20 

Bull Grass Muhlenbergia emersleyi       5 4 13 

Autumn Glow Muhly Muhlenbergia lindheimeri    'Autumn Glow'   5 5 20 

Deer Grass Muhlenbergia rigens       4 4 13 

Mexican Feather Grass Nasella tenuissima     (Stipa tenuissima) 2 2 3 

Devil's Shoestring Nolina lindheimeriana       3 3 7 
Tree Beargrass Nolina matapensis       15 6 28 
Beargrass Nolina microcarpa       6 8 50 
Texas Beargrass Nolina texana       3 3 13 
Switch Grass Panicum virgatum       5 5 20 

Red Fountain Grass Pennisetum setaceum    'Rubrum'   5 4 13 
Plant Type: Cacti 
Saguaro Carnegiea gigantea     50 6 50 

Hildmann's Cereus Cereus hildmannianus     (Cereus peruvianus) 15 10 79 

Buckhorn Cholla Cylindropuntia acanthocarpa     (Opuntia acanthocarpa) 4 5 20 

Staghorn Cholla Cylindropuntia versicolor     (Opuntia versicolor) 10 8 50 

Golden Barrel Cactus Echinocactus grusonii       1 3 7 
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Strawberry Hedgehog Echinocereus engelmannii       1 2 3 

Claret Cup Echinocereus triglochidiatus       1 3 7 

Compass Barrel Ferocactus cylindraceus     (Ferocactus acanthodes) 3 2 3 

Fishhook Barrel Ferocactus wislizenii       3 2 3 

Senita Lophocereus schottii       10 10 79 

Totem Pole Lophocereus schottii monstrosus   (Pachcereus schottii) 10 10 79 

Beavertail Cactus Opuntia basilaris       1 4 13 

Teddy Bear Cholla Opuntia bigelovii       6 3 7 

Engelmann's Prickly Pear Opuntia engelmannii       4 8 50 

Texas Prickly Pear Opuntia engelmannii lindheimeri     5 10 79 

Indian Fig Prickly Pear Opuntia ficus-indica       12 15 177 

Cow's Tongue Prickly Pear Opuntia lindheimeri var. linguiformis     6 6 28 

Bunny Ears Opuntia microdasys       3 5 20 

Prickly Pear Opuntia phaeacantha       3 8 50 

Giant Prickly Pear Opuntia robusta       10 10 79 

Purple Prickly Pear Opuntia santa-rita     (Opuntia violacea santa-rita) 4 5 20 

Mexican Fencepost Pachycereus marginatus     (Stenocereus marginatus) 10 6 28 

Organ Pipe Cactus Stenocereus thurberi       10 10 79 

Spruce Cones Tephrocactus articulatus inermis     1 3 7 

Argentine Hedgehog Trichocereus huascha       2 3 7 

Plant Type: Succulent                 
Century Plant, American Agave Agave americana       10 12 113 
Blue Glow Agave Agave      'Blue Glow'   2 3 7 
Cow's Horn Agave Agave bovicornuta       4 5 20 
Mescal Ceniza Agave colorata       3 4 13 
Desert Agave Agave deserti       2 2 3 
Smooth Agave Agave desmettiana       3 3 7 
Threadleaf Agave Agave filifera       2 2 3 
Twin-Flowered Agave Agave geminiflora       3 3 7 
Harvard Agave Agave havardiana       3 3 7 
Thorn-Crested Agave, Holly 
Agave Agave lophantha       3 5 20 
Murphey’s Agave Agave murpheyi       3 3 7 



Page 12 of 16 
August 25, 2015 

Common Name Genus Species  Variety Cultivar Name Other Plant Names Height Width 
Plant 

Coverage 
            (feet) (feet) ( Sq. Ft) 

Artichoke Agave Agave parryi       3 3 7 
Utah Agave Agave utahensis       1 2 3 
Queen Victoria Agave Agave victoria-reginae       1 2 3 
Octopus Agave Agave vilmoriniana       4 5 20 
Weber's Agave Agave weberi       6 5 20 
Tree Aloe Aloe arborescens       10 6 28 
Blue Elf Aloe Aloe      'Blue Elf'   2 2 3 
Ferox Agave Aloe ferox       12 5 20 
African Aloe Aloe saponaria       1 10 50 
Variegated Aloe Aloe variegata       1 1 1 
Aloe Vera Aloe vera     (Aloe barbadensis) 2 3 7 
Threadleaf Milkweed Asclepias linearis       3 3 7 
Desert Milkweed Asclepias subulata       4 3 7 
Pony Tail Palm Beaucarnea recurvata       15 10 79 
Yellow Bulbine Bulbine frutescens       1 2 3 
Japanese Sago Palm Cycas revoluta       5 5 20 
Green Desert Spoon Dasylirion acrotriche       6 5 20 
Desert Spoon Dasylirion wheeleri       6 5 20 
Crown of Thorns Euphorbia milli       4 2 3 
Gopher Plant Euphorbia rigida       2 4 13 
Ocotillo Fouquieria splendens       20 15 177 
Giant Hesperaloe Hesperaloe funifera       6 6 28 
Red Yucca Hesperaloe parviflora       3 5 20 
Our Lord's Candle Hesperoyucca whipplei       2 3 7 
Madagascar Palm Pachypodium  lamerei       15 4 13 
Lady's Slipper Pedilanthus macrocarpus       3 2 3 
Elephant's Food Portulacaria afra       3 4 13 
Spanish Bayonet Yucca aloifolia       10 4 13 
Banana Yucca Yucca baccata       3 5 20 
Joshua Tree Yucca brevifolia       30 30 707 
Soaptree Yucca Yucca elata       20 8 50 
Adam's Needle Yucca filamentosa       3 4 13 
Faxon Yucca Yucca faxoniana       15 10 79 
Soapweed Yucca, Narrowleaf 
Yucca Yucca glauca       4 4 13 
Spanish Dagger Yucca gloriosa       10 8 50 
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Plant 

Coverage 
            (feet) (feet) ( Sq. Ft) 

New Mexico Yucca Yucca harrimaniae       1 1 1 
Pale Leaf Yucca Yucca pallida       2 3 7 
Weeping Yucca Yucca recurvifolia       6 6 28 
Blue Yucca Yucca rigida       12 5 20 
Beaked Yucca, Thompson's 
Yucca Yucca rostrata     (Yucca thompsoniana) 12 10 79 
Twisted Leaf Yucca Yucca rupicola       2 2 3 
Mojave Yucca Yucca schidigera       4 3 7 
Plant Type: Perennial                 
Common Yarrow Achillea millefolium       3 2 3 
Woolly Yarrow Achillea tomentosa       2 2 3 
Lily of the Nile Agapanthus praecox orientalis     2 2 3 
Anise Hyssop Agastache foeniculum       3 3 7 
Hummingbird Mint Agastache rupestris       3 2 3 
Golden Columbine Aquilegia chrysantha       3 2 3 
Marguerite Argyranthemum frutescens     (Chrysanthemum frutescens) 3 3 7 
Desert Marigold Baileya multiradiata       1 1 1 
Chocolate Flower Berlandiera lyrata       1 2 3 

Dusty Miller Centaurea cineraria       2 2 3 
Kaffir Lily Clivia miniata       2 2 3 
Lanceleaf Coreopsis Coreopsis lanceolata       2 2 3 
Sunray Coreopsis Coreopsis verticillata       1 2 3 
Bat-faced Cuphea Cuphea laevea       2 3 7 
Peacock Flower Dietes bicolor       2 2 3 
Purple Coneflower Echinacea purpurea       4 2 3 
Green Gold Euryops pectinatus    'Viridis'   4 3 7 
Blanket Flower Gaillardia aristata     (Gallardia grandiflora) 2 2 3 
Gaura Gaura lindheimeri       1 2 3 
Gazania Gazania splendens       1 1 1 
Snakeweed Gutierrezia sarothrae       1 2 3 
Baby's Breath Gypsophila paniculata       3 3 7 
Maximilian Sunflower Helianthus maximilianii       10 2 3 
Daylily Hemerocallis hybrid       2 3 7 
Coral Bells Heuchera sanguinea       1 1 1 
Bearded Iris Iris germanica       2 2 3 
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Common Name Genus Species  Variety Cultivar Name Other Plant Names Height Width 
Plant 

Coverage 
            (feet) (feet) ( Sq. Ft) 

Red-Hot Poker Kniphofia uvaria       3 3 7 
English Lavender Lavandula angustifolia    'Munstead'   3 3 7 
French Lavender Lavandula dentata       3 3 7 
Blue Lavandin Lavandula x intermedia    'Grosso'   2 3 7 
Spanish Lavender Lavandula stoechas       4 3 7 
Shasta Daisy Leucanthemum x superbum     (Chrysanthemum maximum) 3 2 3 
Blackfoot Daisy Melampodium leucanthum       1 2 3 
Missouri Evening Primrose Oenothera macrocarpa     (Oenethera missouriensis) 1 2 3 
Oregano Origanum laevigatum       2 3 3 
Oriental Poppy Papaver orientale       3 2 3 
Rock Penstemon Penstemon baccharifolius       2 3 7 
Firecracker Penstemon Penstemon eatonii       1 2 3 
Parry's Penstemon Penstemon parryi       2 2 3 
Pineleaf Penstemon Penstemon pinnifolius       1 2 3 
Royal Beardtongue Penstemon spectibilis       1 1 1 
Coral Penstemon Penstemon superbus       2 3 7 
Star Flower Pentas lanceolata       3 3 7 
Russian Sage Perovskia atriplicifolia       3 4 13 
Jerusalem Sage Phlomis fruticosa       3 3 7 
Paperflower Psilostrophe cooperi       1 3 7 
Wooly Paperflower Psilostrophe tagetina       1 3 7 
Mexican Hat Ratibida columnifera       2 2 3 
Black-eyed Susan Rudbeckia hirta       3 3 7 
Dwarf Ruellia, Desert Petunia Ruellia brittoniana    'Katie'   1 1 1 
Mealy Cup Sage Salvia farinacea       2 2 3 
Royal Purple Autumn Sage Salvia muelleri       2 2 3 
Compact Indigo Spires Sage Salvia      'Mystic Spires Blue' 3 3 7 
Blue Queen Sage Salvia    x superba     2 2 3 
Desert Senna Senna covesii       3 3 7 
Globe Mallow Sphaeralcea ambigua       3 3 7 
Mountain Marigold Tagetes lemmonii       5 5 20 
Licorice Marigold Tagetes lucida       4 4 13 
Angelita Daisy Tetraneuris acaulis     (Hymenoxys acaulis) 1 1 1 
Golden Dyssodia Thymophylla pentachaeta     (Dyssodia pentachaeta) 1 1 1 
Society Garlic Tulbaghia violacea       1 1 1 
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Common Name Genus Species  Variety Cultivar Name Other Plant Names Height Width 
Plant 

Coverage 
            (feet) (feet) ( Sq. Ft) 

Goldeneye Viguiera deltoidea       2 2 3 
Fairy Lily Zephyranthes grandiflora       1 1 1 
Desert Zinnia Zinnia acerosa       1 1 1 
Prairie Zinnia Zinnia grandiflora       1 1 1 

                  

Plant Type: Annuals (NO CANOPY COVERAGE)             

Desert Sand Verbena Abronia vilosa             

Hollyhock Alcea rosea             

Snapdragon Antirrhinum majus             

Calendula Calendula officinalis             

Periwinkle, Vinca Catharanthus roseus     (Vinca rosea)       
Bachelor's Button Centaurea cyanthus             
Garden Chrysanthemum, Mum Chrysanthemum x morifolium             
Southwestern Cosmos Cosmos bipinnatus             
Dianthus, Sweet William Dianthus species             
California Poppy Eschscholzia californica             
Mexican Gold Poppy Eschscholzia californica mexicana           
Blanket Flower Gaillardia pulchella             
Sunflower Helianthus annuus             
Impatiens Impatiens species             
Sweet Pea Lathyrus odoratus             
Tidy-Tips Layia platyglossa compestris           
Red Flax Linum grandiflorum    'Rubrum'         
Blue Flax Linum perenne lewisii           
Lobelia Lobelia erinus             
Sweet Alyssum Lobularia maritima             
Arroyo Lupine Lupinus succulentus             
Texas Bluebonnet Lupinus texensis             
Forget Me Not Myosotis sylvatica             
Owl's Clover Orthocarpus purpurascens     (Castilleja exertia)       
Flanders Field Poppy Papaver rhoeas             
Garden Geranium Pelargonium x hortorum             
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Common Name Genus Species  Variety Cultivar Name Other Plant Names Height Width 
Plant 

Coverage 
            (feet) (feet) ( Sq. Ft) 

Petunia Petunia hybrid             
Desert Bluebell Phacelia campanularia             
Scarlet Sage Salvia coccinea             
Catchfly Silene armeria             
Marigold Tagetes erecta             
Mexican Sunflower Tithonia rotundifolia             
Viola Viola cornuta             
Pansy Viola x wittrockiana             
Zinnia Zinnia elegans             

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
.  
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APPENDIX K. ENERGY INTENSITY TABLES





Urban Water Supplier:

Water Delivery Product (If delivering more than one type of product use Table O-1C)
Retail Potable Deliveries

Table O-1A: Voluntary Energy Intensity - Water Supply Process Approach

Enter Start Date for Reporting Period 1/1/2015
End Date 12/31/2015

Volume of Water Entering Process (AF) 17340 0 0 1823 20843 20843 0 20843

Energy Consumed (kWh) 15132908 0 0 153431 10846 15297185 0 15297185

Energy Intensity (kWh/AF) 872.7 0.0 0.0 84.2 0.5 733.9 0.0 733.9

Quantity of Self-Generated Renewable Energy
0 kWh

Data Quality (Estimate, Metered Data, Combination of Estimates and Metered Data)
Metered Data

Data Quality Narrative:

Narrative:
The Victorville Water Department depends mostly on the local aquifer from the Mojave Groundwater Basin as the area's main water supply. Any demand not met by groundwater is imported purchased water from the R3 Project when supplies are 
avaliable. Most energy consumed in the water supply is from groundwater extraction.  A portion of the groundwater is treated before being delivered to the system.  Water from the storage tanks is gravity fed into the distribution system.  Purchased water 
is received at sufficient pressure to be delivered to storage tanks and no additional energy is input into the water by the City.  The "Distribution" storage water volume shown above is total water delivered to customers through the distribution system, but 
the energy shown is just for the booster stations that move water between various pressure zones of the system.

Victorville Water Department

Urban Water Supplier Operational Control

Water Management Process Non-Consequential Hydropower (if applicable)

Extract and Divert Place into Storage Conveyance Treatment Distribution Total Utility Hydropower Net Utility 

All flow data was metered and kilowatt hours were recorded daily or monthly by the City.



Booster Pumps:
Month, 2015 Acre-ft KWH's

Jan 60 387
Feb 61 387
Mar 80 459
Apr 81 426
May 82 431
Jun 100 486
Jul 107 472

Aug 110 571
Sep 96 495
Oct 82 447
Nov 66 426
Dec 61 436

Total: 986 5423

2015 purchased water: 3503 AF
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APPENDIX L. DWR UWMP TABLES





Public Water System 
Number

Public Water System 
Name

Number of Municipal 
Connections 2015

Volume of
Water Supplied

2015

3610052 Victorville Water District                                34,779 20,843

34,779 20,843

Table 2-1 Retail Only: Public Water Systems                                                                                     

NOTES:
TOTAL



Water Supplier is also a member of a RUWMP

Water Supplier is also a member of a Regional Alliance

Regional Urban Water Management Plan (RUWMP)                          

Table 2-2: Plan Identification  

NOTES:

Individual UWMP

Name of RUWMP or Regional Alliance                                if 
applicable                                              

drop down list

Select Only 
One

Type of Plan



Agency is a wholesaler

Agency is a retailer

UWMP Tables Are in Calendar Years

UWMP Tables Are in Fiscal Years

Unit AF

NOTES:

Table 2-3: Agency Identification                                               

Type of Agency (select one or both)

Fiscal or Calendar Year (select one)

If Using Fiscal Years Provide Month and Date that the Fiscal Year Begins 
(mm/dd)

Units of Measure Used in UWMP (select from Drop down)

al or



Table 2-4 Retail: Water Supplier Information Exchange  

The retail supplier has informed the following wholesale supplier(s) of projected water 
use in accordance with CWC 10631.                   

Wholesale Water Supplier Name (Add additional rows as needed) 

Mojave Water Agency

NOTES:



2015 2020 2025 2030 2035 2040(opt)

128,005 139,151 155,657 172,143 188,896 204,986

Table 3-1 Retail: Population - Current and Projected

Population 
Served

NOTES:



Use Type                       
(Add additional rows as needed)

Drop down list
May select each use multiple times

These are the only Use Types that will be 
recognized by the WUEdata online submittal 

tool

Additional Description           
(as needed)

Level of Treatment 
When Delivered

Drop down list
Volume

Single Family Drinking Water 14,119
Multi-Family Drinking Water 1,692
Other Commercial/Institutional Drinking Water 1,233
Landscape Drinking Water 1,354
Other Drinking Water 18
Losses Drinking Water 1,436
Sales/Transfers/Exchanges to 
other agencies

Phelan/Pinon Hills Community 
Services District

Drinking Water 262

Industrial Drinking Water 729
20,843

 Table 4-1 Retail: Demands for Potable and Raw Water - Actual

2015 Actual

NOTES:
TOTAL



Use Type  (Add additional rows as needed)

 Drop down list 
May select each use multiple times

These are the only Use Types that will be recognized by the WUEdata 
online submittal tool

2020 2025 2030 2035 2040-opt

Single Family 16,554 18,291 20,199 22,049 23,867

Multi-Family 1,984 2,192 2,420 2,642 2,860

Other Commercial/Institutional 1,446 1,598 1,764 1,926 2,085

Landscape 1,587 1,754 1,937 2,114 2,289

Other 7 8 8 9 10

Losses 1,793 1,981 2,188 2,388 2,585

Industrial 855 945 1,043 1,139 1,233

24,226 26,767 29,560 32,268 34,928

 Table 4-2 Retail: Demands for Potable and Raw Water - Projected 

Additional Description        
(as needed)

Projected Water Use                               
Report To the Extent that Records are Available

NOTES:
TOTAL



2015 2020 2025 2030 2035 2040 (opt)

Potable and Raw Water         From 
Tables 4-1 and 4-2

20,843 24,226 26,767 29,560 32,268 34,928

Recycled Water Demand*     From 
Table 6-4

611 2,930 2,930 2,930 2,930 2,930

TOTAL WATER DEMAND 21,454 27,156 29,697 32,490 35,198 37,858

Table 4-3 Retail: Total Water Demands

NOTES:
*Recycled water demand fields will be blank until Table 6-4 is complete. 



Reporting Period Start Date 
(mm/yyyy) 

Volume of Water Loss*

01/2015 1458.363

NOTES:

Table 4-4  Retail:  12 Month Water Loss Audit Reporting  

* Taken from the field "Water Losses" (a combination of apparent 
losses and real losses) from the AWWA worksheet.



Are Future Water Savings Included in Projections?
(Refer to Appendix K of UWMP Guidebook)

Drop down list (y/n)      No

If "Yes"  to above, state the section or page number, in the cell to the right, where citations of the codes, 
ordinances, etc… utilized in demand projections are found.  

Are Lower Income Residential Demands Included In Projections?  
Drop down list (y/n)

Yes

Table 4-5 Retail Only:  Inclusion in Water Use Projections

NOTES:



Baseline 
Period

Start Year         End Year      
Average 
Baseline  
GPCD*

2015 Interim 
Target *

Confirmed 
2020 Target*

10-15 
year

1996 2005 253 227.5 202.3

5 Year 2003 2007 252

Table 5-1 Baselines and Targets Summary
Retail Agency or Regional Alliance Only

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



Extraordinary 
Events*

Economic 
Adjustment*

Weather 
Normalization*

TOTAL 
Adjustments*

Adjusted  
2015 GPCD*

143.4 227.5 0 0 0 0 143.4 143.4 Yes
*All values are in Gallons per Capita per Day (GPCD) 
NOTES:

Table 5-2: 2015 Compliance
Retail Agency  or Regional Alliance Only

Actual    
2015 GPCD*

2015 
Interim 
Target 
GPCD*

2015 GPCD* 
(Adjusted if 
applicable)

Did Supplier 
Achieve 
Targeted 

Reduction for 
2015? Y/N

Optional Adjustments to 2015 GPCD                                       
Enter "0" if no adjustment is made                                                                      From 

Methodology 8



Groundwater Type
Drop Down List

May use each category 
multiple times

Location or Basin Name 2011 2012 2013 2014 2015

Alluvial Basin Mojave Basin 22793.1969 23264.3953 19660.2019 17929.42 17339.84

22,793 23,264 19,660 17,929 17,340

 Table 6-1  Retail: Groundwater Volume Pumped

Supplier does not pump groundwater.                                                                                                                    
The supplier will not complete the table below.

NOTES:

TOTAL

Add additional rows as needed



Name of 
Wastewater 

Collection Agency

Wastewater Volume 
Metered or 
Estimated?

Drop Down List

Volume of 
Wastewater 

Collected from 
UWMP Service Area 

2015                

Name of Wastewater 
Treatment Agency 
Receiving Collected 

Wastewater 

Treatment Plant 
Name

Is WWTP Located 
Within UWMP 

Area?
Drop Down List

Is WWTP Operation 
Contracted to a Third 

Party? (optional)        
Drop Down List

The City of 
Victorville

Metered 1,671 Victorville Water District

Victorville 
Wastewater 
Treatment 
Facility

Yes Yes

The City of Victorville Metered 7,328 Victor Valley Wastewater Victor Valley Was No No

8,999

Table 6-2 Retail:  Wastewater Collected Within Service Area in 2015

NOTES:

Recipient of Collected Wastewater

Total Wastewater Collected from Service 
Area in 2015:

There is no wastewater collection system.  The supplier will not complete the table below. 

Percentage of 2015 service area population covered by wastewater collection system (optional)

Percentage of 2015 service area covered by wastewater collection system (optional)

Wastewater Collection

Add additional rows as needed



Wastewater 
Treated

Discharged 
Treated 

Wastewater

Recycled 
Within 

Service Area

Recycled 
Outside of 

Service Area

Victorville 
Wastewater 
Treatment 
Facility

Mojave River River
River or creek 
outfall

No Tertiary 1,671 1,671 611 0

Total 1,671 1,671 611 0
NOTES:

Table 6-3 Retail:  Wastewater Treatment and Discharge Within Service Area in 2015

Wastewater 
Treatment 
Plant Name

Discharge 
Location 
Name or 
Identifier

Discharge 
Location 

Description

Wastewater 
Discharge ID 

Number      
(optional)

Method of 
Disposal

Drop down list

Does This Plant 
Treat Wastewater 

Generated 
Outside the 

Service Area?

Treatment 
Level

Drop down list

2015 volumes

No wastewater is treated or disposed of within the UWMP service area.                                                                                                                                                 
The supplier will not complete the table below.

Add additional rows as needed



General Description of 2015 Uses Level of Treatment
Drop down list

2015 2020 2025 2030 2035 2040 (opt)

Agricultural irrigation
Landscape irrigation (excludes golf courses) Schmidt Park and the Ball Field Tertiary 30 30 30 30 30
Golf course irrigation
Commercial use

HDPP Tertiary 611 2,900 2,900 2,900 2,900 2,900
Geothermal and other energy production 
Seawater intrusion barrier
Recreational impoundment
Wetlands or wildlife habitat
Groundwater recharge (IPR)*
Surface water augmentation (IPR)*
Direct potable reuse

Total: 611 2,930 2,930 2,930 2,930 2,930

Recycled water is not used and is not planned for use within the service area of the supplier.
The supplier will not complete the table below.

Table 6-4 Retail:  Current and Projected Recycled Water Direct Beneficial Uses Within Service Area

Name of Agency Producing (Treating) the Recycled Water: Victor Valley Wastewater Reclamation Authority
Name of Agency Operating the Recycled Water Distribution System: City of Victorville

Industrial use

NOTES:

Supplemental Water Added in 2015
Source of 2015 Supplemental Water

Beneficial Use Type

*IPR - Indirect Potable Reuse

Other (Provide General Description)



2010 Projection for 2015 2015 Actual Use

Landscape irrigation (excludes golf courses)
300 0

2,700 611
Geothermal and other energy production 

Other Type of Use
3,000 611

Recreational impoundment
Wetlands or wildlife habitat

Surface water augmentation (IPR)

Golf course irrigation
Commercial use

Recycled water was not used in 2010 nor projected for use in 2015.                                                 
The supplier will not complete the table below. 

Table 6-5 Retail:  2010 UWMP Recycled Water Use Projection Compared to 2015 Actual

Use Type

NOTES:
Total

Groundwater recharge (IPR)

Direct potable reuse

Agricultural irrigation

Industrial use

Seawater intrusion barrier



Name of Action Description
Planned 

Implementation Year
Expected Increase in 
Recycled Water Use        

Industrial Use High Desert Power Plant 2019 2,900
Landscape Irrigation Schmidt Park and the Ball Field 2017 30

2,930

    

Table 6-6 Retail: Methods to Expand Future Recycled Water Use

Total
NOTES:

Supplier does not plan to expand recycled water use in the future. Supplier will not complete 
the table below but will provide narrative explanation.  

Provide page location of narrative in UWMP

Add additional rows as needed



Drop Down List  (y/n) If Yes, Agency Name

Regional Recharge 
and Recovery Project

Yes
Mojave Water 
Agency

Recharge and Recovery 
Project

2019 Average Year 40,000

Oro Grande Wash 
Project (Phase 1)

Yes
Mojave Water 
Agency Groundwater Recharge July, 2016 Average Year 4,000

Oro Grande Wash 
Project (Phase 2)

Yes
Mojave Water 
Agency Groundwater Recharge Unknown Average Year 8,000

No expected future water supply projects or programs that provide a quantifiable increase to the agency's water supply. 
Supplier will not complete the table below.

Some or all of the supplier's future water supply projects or programs are not compatible with this table and are described 
in a narrative format.                                                                                                   

Table 6-7 Retail: Expected Future Water Supply Projects or Programs

Joint Project with other agencies?

NOTES: 

Name of Future 
Projects or Programs

Description
(if needed)

Planned 
Implementation 

Year

Expected 
Increase in  

Water Supply to 
Agency 

This may be a range

Planned for Use 
in Year Type
Drop Down List

Provide page location of narrative in the UWMP

Add additional rows as needed



Water Supply 

Drop down list
May use each category multiple times.

These are the only water supply categories 
that will be recognized by the WUEdata online 

submittal tool 

Actual Volume
Water 
Quality

Drop Down List

Total Right or 
Safe Yield 
(optional) 

Groundwater Mojave Basin 17,340
Drinking 
Water

Purchased or Imported  Water R3 3,503
Recycled 

Water

20,843 0

 Table 6-8  Retail: Water Supplies — Actual

Additional Detail on       
Water Supply

2015

NOTES:

Total

Add additional rows as needed



Water Supply                  

Reasonably 
Available 
Volume

Total Right or 
Safe Yield 
(optional) 

Reasonably 
Available 
Volume

Total Right or 
Safe Yield 
(optional) 

Reasonably 
Available 
Volume

Total Right or 
Safe Yield 
(optional) 

Reasonably 
Available 
Volume

Total Right or 
Safe Yield 
(optional) 

Reasonably 
Available 
Volume

Total Right or 
Safe Yield 
(optional) 

Groundwater Mojave Basin 24,226 26,767 29,560 32,268 34,928
Recycled Water Anticipated Use 2,930 2,930 2,930 2,930 2,930

27,156 0 29,697 0 32,490 0 35,198 0 37,858 0

NOTES:

 Table 6-9 Retail: Water Supplies — Projected

Additional Detail on 
Water Supply

Projected Water Supply 
Report To the Extent Practicable

2020 2025 2030 2035 2040 (opt)

Total

Drop down list
May use each category multiple times. 

These are the only water supply 
categories that will be recognized by 
the WUEdata online submittal tool 

Add additional rows as needed



% of Average Supply
Average Year 1970 100%
Single-Dry Year 1953 100%
Multiple-Dry Years 1st Year 2007 100%
Multiple-Dry Years 2nd Year 2008 100%
Multiple-Dry Years 3rd Year 2009 100%
Multiple-Dry Years 4th Year Optional 
Multiple-Dry Years 5th Year Optional 
Multiple-Dry Years 6th  Year Optional 

Table 7-1 Retail: Basis of Water Year Data

Year Type

Base Year    
If not using a 

calendar year, 
type in the last 

year of the fiscal,  
water year, or 
range of years, 

for example, 
water year 1999-
2000, use 2000

Available Supplies if 
Year Type Repeats

Quantification of available supplies is not 
compatible with this table and is provided 
elsewhere in the UWMP.                               
Location __________________________

Quantification of available supplies is provided 
in this table as either volume only, percent 
only, or both.

Volume Available  

NOAA Station 049325, 1940-2016

Agency may use multiple versions of Table 7-1 if different water sources have different base years and the 
supplier chooses to report the base years for each water source separately. If an agency uses multiple versions 
of Table 7-1, in the "Note" section of each table, state that multiple versions of Table 7-1 are being used and 
identify the particular water source that is being reported in each table.



 2020 2025 2030 2035
2040 
(Opt)

Supply totals
(autofill from Table 6-9) 27,156 29,697 32,490 35,198 37,858
Demand totals
(autofill from Table 4-3) 27,156 29,697 32,490 35,198 37,858

Difference
(0) (0) 0 0 0 

Table 7-2 Retail: Normal Year Supply and Demand Comparison 

NOTES:



 2020 2025 2030 2035
2040 
(Opt)

Supply totals 27,156 29,697 32,490 35,198 37,858

Demand totals 27,156 29697 32,490 35,198 37,858

Difference 0 0 0 0 0 

Table 7-3 Retail: Single Dry Year Supply and Demand Comparison

NOTES:



 2020 2025 2030 2035
2040 
(Opt)

Supply totals 27,156 29,697 32,490 35,198 37,858

Demand totals 27,156 29697 32,490 35,198 37,858

Difference 0 0 0 0 0 

Supply totals 27,156 29,697 32,490 35,198 37,858

Demand totals 27,156 29697 32,490 35,198 37,858

Difference 0 0 0 0 0 

Supply totals 27,156 29,697 32,490 35,198 37,858

Demand totals 27,156 29697 32,490 35,198 37,858

Difference 0 0 0 0 0 

Supply totals

Demand totals

Difference 0 0 0 0 0 

Supply totals

Demand totals

Difference 0 0 0 0 0 

Supply totals

Demand totals

Difference 0 0 0 0 0 

Table 7-4 Retail: Multiple Dry Years Supply and Demand Comparison

First year 

Second year 

Third year 

NOTES:

Fourth year 
(optional)

Fifth year 
(optional)

Sixth year 
(optional)



Percent Supply 
Reduction1

Numerical value as a 
percent

Water Supply Condition 
(Narrative description)

1 10% Normal Water Supply
2 28% Threatened Water Supply Shortage
3 40% Critical Water Supply Shortage
4 >40% Emergency Water Supply Shortage

Table 8-1 Retail
Stages of Water Shortage Contingency Plan

Stage 

Complete Both

1 One stage in the Water Shortage Contingency Plan must address a water shortage of 50%.

NOTES:

Add additional rows as needed



Stage  

Restrictions and Prohibitions on End Users
Drop down list

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

Additional Explanation 
or Reference

(optional)

Penalty, Charge, 
or Other 

Enforcement? 
Drop Down List

1 CII - Restaurants may only serve water upon request

Providing glasses of 
drinking water (except 
upon request) to 
customers in restaurants 
or other public places 
where food is routinely 
served is prohibited.

Yes

1 Landscape - Limit landscape irrigation to specific times

Summer Outdoor 
Sprinkler Restrictions: 
From June 1 through 
September 30, 
irrigation/watering is 
permitted only between 
the hours of 10:00 p.m. 
and 6:00 a.m.

Winter Outdoor 
Sprinkler Restrictions: 
From October 1 through 
May 31, 
irrigation/watering is 
permitted only between 
the hours of 9:00 a.m. 
and 3:00 p.m.

Summer Outdoor 
Sprinkler Restrictions 
(Large Systems): From 
June 1, through 
September 30, 
irrigation/watering for 
facilities with Large 
Systems is only 
permitted between the 
hours of 10:00 p.m. and 
9:00 a.m.

Yes

Table 8-2 Retail Only: Restrictions and Prohibitions on End Uses 

Add additional rows as needed



1 Landscape - Other landscape restriction or prohibition

Irrigation with potable 
water of ornamental turf 
on public street medians 
is prohibited.

Yes

1 Landscape - Other landscape restriction or prohibition

Irrigation/watering is 
permitted at any time if 
a handheld hose fitted 
with a positive shut-off 
nozzle is used or a Low-
Volume Irrigation 
System is used, provided 
that the Low-Volume 
Irrigation System is not 
on an irrigation Station 
which operates at the 
same time as a sprinkler 
system.

Yes

1 Landscape - Other landscape restriction or prohibition

Application of potable 
water to outdoor 
landscapes during and 
within forty-eight (48) 
hours after measurable 
rainfall is prohibited.

Yes

1 Landscape - Other landscape restriction or prohibition

It is prohibited to plant 
any Water-intensive 
Landscape or Turf:
a. In any Right-of-Way, 
narrow pathway, parking 
strip, roadway median, 
or along foundations of 
buildings.
b. Having a width of less 
than five (5) feet, unless 
adjacent to a planter bed 
or other landscaped area 
which will catch 
Overspray.

Yes



1
Landscape - Restrict or prohibit runoff from landscape 
irrigation

Water Users are 
prohibited from causing 
or permitting any water 
furnished to their 
properties/premises by 
the District to run or to 
escape from any hose, 
pipe, valve, faucet, 
sprinkler or irrigation 
device onto any 
sidewalk, parking lot, 
adjacent property, street 
or gutter or to otherwise 
escape, if such running 
or escaping can be 
prevented.

Yes

1
Landscape - Restrict or prohibit runoff from landscape 
irrigation

Watering of turf, ground 
cover, open ground, 
shrubbery, crops, 
gardens and trees, 
including agricultural 
irrigation, or any 
outdoor dispensing of 
water in a manner or to 
an extent which allows 
Excess Runoff is 
prohibited. However, a 
minimum amount of 
runoff, which is a natural 
consequence of 
conservative watering, 
either by hand or by 
mechanical or 
automated sprinkling 
facilities, is permitted, so 
long as such runoff does 
not amount to Excess 
Runoff.

Yes



1 Other

Irrigation with potable 
water of landscapes 
outside of newly 
constructed homes and 
buildings in a manner 
inconsistent with 
regulations or other 
requirements 
established by the 
California Building 
Standards Commission 
and the Department of 
Housing and Community 
Development.

Yes

1
Other - Customers must repair leaks, breaks, and 
malfunctions in a timely manner

Excessive use, loss or 
escape of water through 
breaks, leaks or other 
malfunctions in the 
Water User's plumbing 
or distribution system 
for any period of time 
after such escape of 
water should have 
reasonably been 
discovered and 
corrected is prohibited. 
Upon receiving notice 
from the District of the 
existence of any such 
break, leak or other 
malfunction, Water 
Users shall identify the 
source of the water and 
within 48 hours, stop the 
source, by turning off 
the valve that supplies 
the water, and within 7 
days, evaluate the 
extent of the problem 
and repair or correct 
same.

Yes



1 Other - Require automatic shut of hoses

Using a hose that 
dispenses potable water 
for any outside purpose 
(including the washing of 
a motor vehicle), except 
where the hose is fitted 
with a positive shut-off 
nozzle or device 
attached to it that 
causes it to cease 
dispensing water 
immediately when not in 
use, is prohibited.

Yes

1 Other water feature or swimming pool restriction

Use of potable water in 
fountains or other 
decorative water 
features, except where 
the water is part of a 
recirculating system, is 
prohibited.

Yes

1
Other - Prohibit use of potable water for washing hard 
surfaces

Washing down of 
impervious surfaces, 
including but not limited 
to: walkways, patios, 
tennis courts, driveways, 
sidewalks or other paved 
surfaces (except in 
emergencies to remove 
spills of hazardous 
materials or eliminate 
dangerous conditions) is 
prohibited.

Yes



2 Landscape - Limit landscape irrigation to specific days

Summer Outdoor 
Sprinkler Restrictions - 
From June 1, through 
September 30, it shall be 
prohibited to:
a. Apply potable water 
to any outdoor 
landscape at properties 
with street addresses 
ending in an even 
number (0,2,4,6, or 8) 
except on Tuesdays,
Thursdays, or Saturdays 
between the hours of 
10:00 pm and 6:00 am.
b. Apply potable water 
to any outdoor 
landscape at properties 
with street addresses 
ending in an odd number 
(1,3,5,7, or 9) except on 
Wednesdays, Fridays, 
and Sundays between 
the hours of 10:00 pm 
and 6:00 am.
c. Apply potable water 
to any outdoor 
landscape at facilities 
such as schools, parks,

Yes

2 Landscape - Other landscape restriction or prohibition

Fall overseeding of Turf 
areas, unless irrigated 
with Reclaimed Water 
for non-residential water 
intensive landscape, 
shall be prohibited.

Yes

2 Landscape - Other landscape restriction or prohibition

Exterior landscape plans 
for all new multi-family, 
commercial and 
industrial development 
must be presented to 
and approved by the 
District prior to issuance 
of a will serve letter.

Yes



2
Other - Prohibit vehicle washing except at facilities using 
recycled or recirculating water

Using water for washing 
of motor vehicles is 
prohibited, except when 
done by commercial car 
wash facilities equipped 
with a recirculation 
system.

Yes

2 Pools and Spas - Require covers for pools and spas

All swimming pools, spas 
and hot tubs must be 
covered when not in 
use.

Yes

3 Landscape - Other landscape restriction or prohibition

It shall be unlawful to 
use a sprinkler system in 
the irrigation of outdoor 
landscaping of any kind.

Yes

3 Other

Use of water from fire 
hydrants shall be limited 
to firefighting or other 
authorized or approved 
water uses that are 
necessary to maintain 
health, safety, and 
welfare.

Yes

3
Other - Prohibit use of potable water for construction 
and dust control

All existing construction 
meters shall be removed 
and no installation of or 
new construction meters 
shall be permitted.

Yes

4 Landscape - Prohibit all landscape irrigation

The watering of turf, 
lawns, grass, shrubbery, 
ground cover or other 
outdoor landscaping 
with potable water at 
any time is prohibited; 
the watering of parks, 
school grounds and golf 
courses with potable 
water is also prohibited.

Yes



4 Other water feature or swimming pool restriction

The use, filling or adding 
water to swimming 
pools or spas of any size, 
fountains, ponds, water 
courses, waterfalls and 
other artificial water 
structures filled or 
refilled with water from 
any source is prohibited.

Yes

4 Other

The washing of vehicles, 
trucks, trailers, boats, 
airplanes, and other 
types of mobile 
equipment with potable 
water, is prohibited 
unless such washing is 
necessary for the 
immediate interest of 
the public health or 
safety, and such washing 
occurs upon the 
immediate premises of 
commercial vehicle 
washes using 
recirculated water.

Yes

4 CII - Other CII restriction or prohibition

All existing nurseries 
shall discontinue all 
potable irrigation 
watering.

Yes

NOTES:



Stage

Consumption Reduction Methods by 
Water Supplier
 Drop down list

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

Additional Explanation or Reference 
(optional)

All Expand Public Information Campaign
All Offer Water Use Surveys
All Provide Rebates for Turf Replacement

All
Provide Rebates on Plumbing Fixtures and 
Devices

All Reduce System Water Loss

Table 8-3 Retail Only: 
Stages of Water Shortage Contingency Plan - Consumption Reduction Methods  

NOTES:

Add additional rows as needed



2016 2017 2018

Available Water 
Supply

21,520 22,219 22,940

Table 8-4 Retail: Minimum Supply Next Three Years

NOTES:



City Name         60 Day Notice
Notice of Public 

Hearing

Mojave Water 
Agency
Town of Apple 
Valley

City of Adelanto, Cit

County Name      
Drop Down List

60 Day Notice
Notice of Public 

Hearing

San Bernardino 
County

Won't allow me to add additional rows

Table 10-1 Retail: Notification to Cities and Counties             

Add additional rows as needed

Add additional rows as needed

ti
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APPENDIX M. RESOLUTION NO. VWD 16 002 ADOPTING NEW RATES,
FEES AND CHARGES FORWATER SERVICE
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APPENDIX N. MOJAVE BASIN AREA JUDGMENT




























































































































































































































































































