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EXECUTIVE SUMMARY
Water conservation is an important and necessary part of managing any public water supply
system. The New Mexico Water Conservation Planning Guide for Public Water Suppliers
(Planning Guide) provides tools and step-by-step directions for developing a measureable and
effective Water Conservation Plan for Public Water Suppliers (PWSs). Developing and
implementing effective water conservation programs is a critical component of a Water
Conservation Plan. Implementation of a water conservation program is a key action that can
achieve the objectives and goals articulated by PWSs. Programs are at the heart of any successful
conservation effort.
Water conservation programs are particularly critical in New Mexico, which is located in the
high desert of the southwest where water has always been limited in quantity. The State Water
Plan embraces the goal of ensuring a sustainable source of water for New Mexico through
healthy watershed management. Water conservation is an essential piece of this goal, and the
process of water conservation planning is a continuous effort. Data management is fundamental
to ensure a measurable and effective process.
The first tool presented in the Planning Guide is the American Water Works Association
(AWWA) Water Loss Control Committee Free Water Audit Software© (“Audit”). This software,
which is offered by AWWA at no charge, provides a nationally recognized systematic method to
organize water diversion data and track its path through the distribution system. A primary result
of this analysis is “nonrevenue water,” which is an estimation of water losses, theft, meter
inaccuracies, and non-billed authorized consumption. The Audit requires financial data to help
value nonrevenue water. The Audit also provides a measure of confidence in the output.
The second tool presented in the Planning Guide is the New Mexico Office of the State
Engineer’s (NMOSE) Gallons per Capita per Day (GPCD) Calculator (“GPCD Calculator”).
This tool, also available at no charge, provides a standard method for organizing water diversions
and end use. The GPCD Calculator has been extensively tested in New Mexico and is
incorporated into many PWS NMOSE permit conditions. It breaks down end use into categories
that can provide baseline data and identify trends. This enables PWSs to compare the
effectiveness of end-use (demand-side) conservation programs to baseline use patterns.
PWSs should refer to this Planning Guide to learn how to use these tools and the additional steps
outlined herein to make informed decisions about water management rather than randomly
selecting programs from a list. In the long run, the process provided in this Planning Guide will
save PWSs time and money and produce a more successful plan.
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More broadly, the tools and measures described in the Planning Guide are aimed at helping
PWSs improve their overall water supply management efforts. Improved water management
often leads to better water conservation. The data gathered for the Water Conservation Plan also
provides basic information needed for the asset management planning process. Asset
management promotes intelligent decision making for the operation and maintenance of the
infrastructure to ensure optimal and cost-effective operation over the long term, another goal of
the State Water Plan.
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Audit
AWE
AWWA

American Water Works Association Water Loss Control Committee Free
Water Audit Software©
Alliance for Water Efficiency
American Water Works Association

BMPs

best management practices

CUWCC
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ECoBA

Evaluation and Cost Benefit Analysis of Municipal Water Conservation
Programs

FTE

full-time employee
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Multi-Family Residential
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NMRWA
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New Mexico Office of the State Engineer
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New Mexico State University

Planning Guide
psi
PWS(s)

New Mexico Water Conservation Planning Guide for Public Water Suppliers
pounds per square inch
Public Water Supplier(s)

SFR

Single-Family Residential

USBR
U.S. EPA

United States Bureau of Reclamation
United States Environmental Protection Agency

WLCC

Water Loss Control Committee

vii | P a g e

This page intentionally left blank.

viii | P a g e

NEW MEXICO WATER CONSERVATION PLAN TEMPLATE BY SECTION
The template below demonstrates the New Mexico Office of the State Engineer’s (NMOSE)
recommended formatting and content for a Water Conservation Plan. Developing a Water
Conservation Plan provides an opportunity for Public Water Suppliers (PWSs) to implement
effective water conservation programs.
How to Use This Guide

The New Mexico Water Conservation Planning Guide for Public Water Suppliers (“Planning
Guide”) provides instructions for developing a Water Conservation Plan. To use this Planning
Guide, first read through the template below, which outlines the basic structure of a Water
Conservation Plan. For instructions on completing each section in the template, refer to
subsequent sections of this Planning Guide.
It is necessary to complete a water audit using the American Water Works Association (AWWA)
Water Loss Control Committee (WLCC) Free Water Audit Software© (“Audit”) and the
NMOSE’s Gallons per Capita per Day Calculator (“GPCD Calculator”) to develop a Water
Conservation Plan. The Planning Guide provides instructions on how to use these tools to gather
and identify data, examine the data, identify potential water conservation programs, and then
select, evaluate, and implement the programs.
Developing a Water Conservation Plan begins by finding PWS data. Understanding the
organizational structure of the PWS will simplify gathering information, data, and expert
assistance. The PWS generally consists of a governing body, management and administration,
and the operator(s). In small PWSs, one person may represent more than one area. Ideally, the
PWS should organize a planning team with members representing each of the above-mentioned
areas as well as a conservation specialist, an engineer, a financial specialist, and a manager
(Section 1). If forming a planning team is not possible, identify contacts in each area that can
provide the necessary information.
The following appendices are included in the Planning Guide to assist PWSs:
 Appendix A: Resources – This appendix includes information about organizations,
manuals and other documents, websites, and funding sources.
 Appendix B: Instructions for AWWA Audit – This appendix provides guidance on
collecting and entering data into the Audit.
 Appendix C: Examples – This appendix includes screen shots of the Audit and GPCD
Calculator, as well as an example of a fictitious scenario based on Appendix B.
1|Page

Finally, this Planning Guide does not provide a list of Best Management Practices (BMPs).
There are many resources for PWSs to obtain ideas on BMPs appropriate for individual
situations (see Section 3). Rather, this Planning Guide focuses on developing reproducible
metrics to assist PWSs in scoping a Water Conservation Plan and provides a list of elements to
consider when developing a water conservation program. It is these two elements that assist in
communicating a PWS’s water conservation program to both its internal management and staff
as well as to its customers.
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Template

1 Data Collection
1.1

Purpose

1.2

Identify and Form a Planning Team

1.3

Local Conditions
1.3.1

Map

1.3.2

Water Supply Overview

1.3.3

Demographics

1.3.4

Housing

1.3.5

Temperature and Precipitation

1.3.6

Other Local Conditions

2 Assessing Public Water Supplier Performance
2.1

Data Results and Analysis, American Water Works Association (AWWA) Water
Loss Control Committee (WLCC) Free Water Audit Software© Reporting
Worksheet
2.1.1

2.2

Performance Indicators
a

Financial

b

Operational Efficiency

2.1.2

Data Validity Score

2.1.3

Priority Areas for Attention

Data Results and Analysis, GPCD Calculator Table
2.2.1

Period of Study (e.g., last five years)

2.2.2

Average Size of Household

2.2.3

Annual Single-Family Residential (SFR) Gallons per Capita per Day (GPCD)
(table or chart, minimum of five years)

2.2.4

Monthly SFR GPCD (chart, minimum of five years)

2.2.5

Estimated SFR Indoor Water Use

2.2.6

Estimated SFR Outdoor Water Use

2.2.7

Annual Multi-Family Residential (MFR) GPCD (table or chart, minimum of
five years)

2.2.8

Estimated MFR Indoor Water Use
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2.2.9

Estimated MFR Outdoor Water Use

2.2.10

Monthly MFR GPCD (chart, minimum of five years)

2.2.11

Industrial, Commercial, Institutional (ICI) and Other Metered (narrative of
accounts and other metered uses that are part of this category). If applicable,
identify major industry, water users greater than 50,000 gallons per day,
commercial sector (such as hotels).

2.2.12

Annual System Total GPCD (table or chart, minimum of five years)

2.2.13

Monthly System Total GPCD (chart, minimum of five years)

3 Setting Water Conservation Goals
3.1

Objective

3.2

Reason Why the PWS is Developing a Water Conservation Plan

3.3

Identify Water Conservation Goals

3.4

Prioritize Goals

3.5

Evaluate Goals

3.6

Best Management Practices
3.6.1

Describe Best Management Practices (BMPs) Considered

3.6.2

List BMPs Selected

4 Public Involvement, Education, and Outreach
4.1

Describe Public Involvement During the Planning Process

4.2

Education and Outreach after a Plan is Adopted
4.2.1

Describe the Public Information Program

4.2.2

Describe Outreach Program Activities

4.2.3

Describe In-School Educational Programs

5 Developing a Water Conservation Program
5.1

Describe Challenges

5.2

Program Components
5.2.1

Program Title

5.2.2

Summary of Program

5.2.3

Targeted User (e.g., supply-side, landscape industry, homeowner)

5.2.4

Saturation of Target User (e.g., percentage of users reached)
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5.2.5

Implementation Dates (start and finish)

5.2.6

Anticipated Cost (by year and total project)

5.2.7

Anticipated Staffing (list partnerships, if used)

5.2.8

Funding Source

5.2.9

Anticipated Results and How They Align with Goals

5.2.10

Why the Program was Chosen

5.2.11

Estimated Lifetime Impact of the Program

5.2.12

How the Program Will Be Implemented

5.2.13

Explanation of Tracking and Evaluation

5.2.14

Annual Reporting and Updates

5.3

Describe Process of Prioritizing Programs

5.4

Current and Past Water Conservation Programs

5.5

5.4.1

Summary

5.4.2

Timeframes

5.4.3

Results

Proposed Water Conservation Programs
5.5.1

Narrative Describing How Selected Water Conservation Programs Meet
Stated Goals and Objectives

5.5.2

Overall Timeline of Programs as Related to Objectives

5.5.3

Anticipated / Reported Results for the Entire Water Conservation Plan
a

System Total GPCD over Time

b

SFR GPCD over Time

c

Nonrevenue Water over Time

Appendix A Completed American Water Works Association (AWWA) Water Audit
Appendix B Completed Gallons Per Capita per Day (GPCD) Calculator

5|Page

This page intentionally left blank.

6|Page

SECTION 1:

DATA COLLECTION

Section 1 will assist the Public Water Supplier (PWS) to identify the local conditions that could
(1) affect water use, and (2) provide baseline water-use information. The type of data the PWS
will need to collect and how to organize the data will be explained in this section.
This New Mexico Water Conservation Planning Guide for Public Water Suppliers (“Planning
Guide”) explains the use of two tools that will assist PWSs in development of a successful Water
Conservation Plan:
 The American Water Works Association Water Loss Control Committee Free Water
Audit Software© (“Audit”).
 The NMOSE’s Gallons per Capita per Day Calculator (“GPCD Calculator”).
Section 1 includes the following subsections:
 Purpose
 Identify and Form a Planning Team
 Local Conditions
 Data Collection to Complete the Audit
 Data Collection to Complete NMOSE’s GPCD Calculator
Both the Audit and the GPCD Calculator are tools that use standardized spreadsheets. This
section will explain the type of data that needs to be entered into the spreadsheets. The
spreadsheets will calculate baseline water use, which will be examined in Section 2.
Purpose

It is important to know “why” the plan is being prepared and “who” in the PWS has authorized
this work. The “why” for the Water Conservation Plan may be water supply issues, water
quantity permit conditions, requirements for state funding, or public relations. Knowing “why”
the plan is being written is imperative since this will help determine the goals (Section 3).
It is important to understand “who” authorized the preparation of the plan. The entity that
authorized the work (most often the governing body) can assist in allocating resources or
facilitating collaboration among the various departments that will find and gather the data.

7|Page

Identify and Form a Planning Team

Identify stakeholders and inform them of the water conservation planning process and invite
them to participate. Form a team with the ability to provide information and monitor, assess, and
implement a Water Conservation Plan. This team should include a conservation specialist, an
engineer, and a financial specialist at a minimum, as well as representatives from the governing
body, management and administration, and the operations department. It is also very important
to consider public involvement as part of the water conservation planning process (see Section 4).
Local Conditions

In addition to understanding its supply and demand, each PWS should have a comprehensive
understanding of the local conditions in the area. This category includes the various demographic
and environmental conditions that influence water supply and use: geography, elevation,
weather, and service area conditions (e.g., farmland, bedroom community, second homes, tourist
area, historical area, industrial region). The following suggestions address the minimum number
and type of conditions, but additional information that more appropriately explains local
conditions can be included.
Map
Provide a map depicting the PWS’s location in New Mexico and the boundaries of the service
area. Water diversion locations should be included.
Water Supply Overview
It is important to have a thorough understanding of the reliability of the PWS’s water supply
(CWCB, 2012). Determine which basin the water is coming from and how susceptible the water
supply is to drought or climate change. Provide information on the groundwater or surface water
locations and the volume of supply from each point. Discuss any issues related to reliability of
supply.
Demographics
To understand end use and to involve customers in end-use programs, the PWS must understand
its customer base. For residential use, the primary considerations are age, income level, and
primary language of the population. The U.S. Census Bureau is a good starting point for most of
these statistics. The census’s data 2010 table DP-1, Profile of General Population and Housing
Characteristics, used in the GPCD Calculator, contains nearly all of this data. The University of
New Mexico Bureau of Business and Economic Research and the website City-Data.com also
provide local information.
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In addition to these statistics, the PWS should have an understanding of the predominant
characteristics of its service area. This could include elements such as landscaping or vegetable
gardens, bedroom community or second homes, tourism, or cultural significance. The PWS
should also look for any prominent Industrial, Commercial, and Institutional (ICI) uses, such as
large single users such as a prison or school and any large group of users such as restaurants or
car washes.
Housing
The characteristics of a house or a housing development also provide insight into water use.
Landscape preferences and the age of indoor appliances and fixtures are the biggest contributors
to water use. The U.S. Census provides information on the age of homes by area. Determine
how many homes were built prior to 1994, which is when the Energy Policy Act began
enforcement. The U.S. Census provides this information on its 2010 Table DP04, Selected
Housing Characteristics.
Temperature and Precipitation
New Mexico is unique in the diversity of its weather conditions. Neighboring cities may be at
sharply different elevations and receive completely different amounts of precipitation. Each
PWS should determine the average weather conditions for its service territory. Start with
temperature ranges and precipitation events and note when (months or seasons) these
temperature fluctuations and precipitation events happen. City-Data.com publishes general
information by city. The New Mexico State University (NMSU) Climate Center maintains
weather data stations statewide that monitor the weather patterns. The NMSU website
(html://weather.nmsu.edu/climate/) is interactive and allows for customization of graphs or data
tables for each station.
Other Local Conditions
In the development of a Water Conservation Plan, the PWS may see the need to include local
conditions that are not listed here. For example, a description of the PWS’s water rights is a
common topic that is often included. The PWS in preparing its Water Conservation Plan may
require an expanded assessment of the local conditions that are not listed above.
Data Collection to Complete the Audit

A water audit provides a systematic method to organize water diversion data and track its path
through the distribution system. A primary result of this analysis is “nonrevenue water,” which
is an estimation of water losses, theft, meter inaccuracies, and non-billed authorized
consumption. The audit requires financial data to help value nonrevenue water. To review a
completed example of the Audit, see Appendix C.
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AWWA Free Water Audit Software
AWWA helped to develop a
standard water audit methodology as
part of a five-country task force
formed by the International Water
Association (IWA). This
comprehensive water audit accounts
for all water uses within a PWS
system, focusing on supply-side uses. The Audit provides standardized metrics for system use.
This section of the Planning Guide will introduce the water balance, explain how to establish the
parameters of an audit, and explain how to grade the validity of the data. Additional information
on how to collect, define, and organize the system’s data, and how to input the data into the
Audit spreadsheet can be found in Appendix A: Resources. The PWS can download the free
Audit spreadsheet from the AWWA WaterWiser website at http://www.awwa.org/resourcestools/water-knowledge/water-loss-control.aspx. (Note: This link takes you to a webpage where
you must register and create a login to access this free tool.)
AWWA WLCC Free Water Audit Software©
The PWS can download the free AWWA spreadsheet
from the AWWA WaterWiser website at
http://www.awwa.org/resources-tools/waterknowledge/water-loss-control.aspx.

Appendix B: Instructions for Audit includes the instructions for the type of data to be collected
and how to input the data into the Audit spreadsheet. Table B-1 provides a complete list of all
input values including definitions, tips for locating the value, and space for taking notes. The
PWS can copy and use Table B-1 to collect and compile the Audit data.
Establish Parameters
The PWS needs to first establish limits for the Audit. Parameters need to be set for time period,
system boundaries, and units of measure (AWWA, 2009a):
 Time period: A 12-month time period is recommended for a water audit. This provides
enough data to produce realistic and useful results. The PWS should repeat the water
audit every 12 months.
 System boundaries: The water audit should start at diversions and withdrawals and cover
all end users served. The PWS can complete additional audits based on subsets, such as
treated and untreated water to exclude wholesale water, or by pressure districts. These
secondary scopes may provide additional details on potential problem areas.
 Units of measure: The Audit spreadsheet allows for water volume input in million
gallons, megaliters, or acre-feet. The PWS must convert all data to one of these choices,
whichever is a more usable metric for the supplier.
Once the PWS has established parameters, the next step is to collect input values for the
Reporting Worksheet (this is a tab in the Audit spreadsheet). The Audit spreadsheet provides
detailed instructions for filling out the necessary information to complete the water balance.
Generally, to complete the audit, information will need to be collected from the PWS’s billing
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system and diversion data. Also, it may be necessary to conduct interviews with PWS plant
operators, field technicians, and administrators to obtain (and perhaps estimate) the necessary
input data.
Determine Data Validity
To determine the validity of the audit, AWWA requires a score or grade for specific input values
in the Reporting Worksheet. The PWS must assign a grade to each input value that describes its
confidence in the accuracy of that value. To receive the most applicable recommendations, it is
important that the PWS be honest in the grading.
The Audit spreadsheet will make recommendations based on these grades. Section 2 will
explain the spreadsheet’s overall data validity score and the recommendations made by the Audit
spreadsheet.
Table B-3 in Appendix B lists all of the input values that require a grade. Determine the grades
for each input value based on the criteria provided for column E in the Reporting Worksheet.
Record the grades in Table B-3.
Data Collection to Complete NMOSE’s GPCD Calculator

Per capita water use, often referred
to as gallons per capita per day
(GPCD), is a common metric used in
assessing PWSs. The most common
approach for determining a system’s
GPCD is to use a very basic
calculation: (total diversion/ day) / total population. The NMOSE has developed a method that is
based on the end-use category (see the category definitions below) as well as the basic GPCD
calculation. This categorization of end use provides an opportunity to assess individual sectors
for conservation potential.
Gallons per Capita per Day (GPCD) Calculator
The PWS can download the free GPCD Calculator
from the NMOSE website at:
http://www.ose.state.nm.us/wucp_gcpd.html

The GPCD Calculator provides a tool for organizing water diversions and end use by category.
The GPCD Calculator helps to provide baseline data and identify recent and historical trends. A
baseline can be defined as a measurement, calculation, or location used as a basis for
comparison. The baseline then enables the PWS to have basic data to assess where opportunities
exist for conservation programs and to track the effectiveness of a conservation program(s). The
PWS can download the Microsoft Excel spreadsheet and the GPCD Instruction Module at no
cost from the NMOSE website at http://www.ose.state.nm.us/wucp_gcpd.html (NMOSE, 2012).
To review a completed example of the GPCD Calculator, see Appendix C.
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Collecting census, billing, and metering data is necessary to complete the GPCD Calculator. For
detailed information regarding this data, please refer to GPCD Instruction Module pages 3 and 4.
The categories in the GPCD Calculator are as follows:
 Single-Family Residential (SFR) is for a stand-alone or independently metered housing
unit.
 Multi-Family Residential (MFR) is for living units in an apartment complex, duplexes,
triplexes, trailer parks, condominiums, or townhouses that have multiple units serviced by
a single connection.
 Industrial, Commercial, Institutional (ICI) includes industrial properties such as
manufacturing sites, commercial properties such as restaurants and shopping malls, and
institutional customers such as schools, universities, and prisons.
 Other Metered includes all categories of billed use that are not classified in SFR, MFR,
or ICI.
 Reuse or recycled water is for former waste water (sewage) that has been treated to
remove solids and certain impurities and is reused by a water supplier.
 Nonrevenue Water is for all of the water the utility diverts and/or produces, but does not
get paid for by customers.
Once the PWS completes the data entry, the GPCD Calculator will provide the system’s total
GPCD, as well as GPCDs for SFR and MFR. The GPCDs by category will not add up to the
system’s total GPCD. The system’s total GPCD is based on the total population (including
Group Quarters), compared to individual categories, which utilize population specific to each
category.
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SECTION 2:

ASSESSING PWS PERFORMANCE

This section discusses the baseline data calculated using the Audit and the GPCD Calculator.
This baseline data will provide the measurement by which the PWS will set goals, implement
programs, and track use over time.
Section 2 includes the following subsections:
 Audit Reporting Worksheet
 GPCD Calculator Data Results
Audit Data Results

Introduction
The completed Audit provides baseline data for a number
of different system metrics, including Water Balance,
Performance Indicators, Data Validity Score, and
Priority Areas for Attention. The baseline data can be
used by the PWS to focus on supply-side objectives and
goals (discussed in Section 3) and to identify specific
water conservation programs. The following section
provides a review of the primary Audit output and
describes some of its limitations. To review an example
of how the Audit can be applied, see the section titled
“Example City” in Appendix C.

Advanced Functions of AWWA
Audit Software
The Water Audit Software
Compiler is a separate tool that
can be downloaded from the
AWWA website. The compiler
displays all the input data in
graphs for each audit. When used
over time, it helps the PWS to
visualize its data and results, and it
provides graphs for reports or
presentations.

Water Balance
Other updates to the AWWA
software are scheduled. Check the
The foundation of the Audit is the water balance
AWWA’s Water Loss Control
(Table 1) (AWWA, 2012). The water balance is made up
website occasionally for updates
of components contributing to water supply and use. It
(www.awwa.org).
provides accountability as all of the water placed into a
distribution system should, in theory, equal all of the
water taken out of the distribution system (AWWA, 2012). To complete the Audit, the PWS
must gather data as prescribed in the Audit Reporting Worksheet.
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Table 1.

Audit Water Balance

Authorized
consumption

Billed
authorized
consumption

Billed metered consumption
(including water exported)

Unbilled
authorized
consumption

Unbilled metered consumption

Revenue water

Billed unmetered consumption
Unbilled unmetered
consumption
Unauthorized consumption

Customer metering
Apparent losses inaccuracies

System
input
volume

Systematic data-handling
errors

Nonrevenue water

Leakage on transmission and
distribution mains

Water losses

Real losses

Leakage and overflows at
utility’s storage tanks
Leakage on service
connections up to point of
customer metering

An example of how the water balance can be used to monitor the system’s performance is to
complete the Audit monthly. Assessing the real losses and differences from previous months
(specifically increases) alerts the PWS of changes to real losses. Once real loss increases have
been identified, the system’s operators can be notified and begin assessing potential leaks. This
example is particularly useful for smaller systems. Water balance is not limited to only
identifying real losses, but provides information in changes to the system’s water distribution
assessment.
Performance Indicators
There are two types of performance indicators: financial
indicators and operational efficiency indicators. Both types
of indicators provide information on the impacts of water
loss through different metrics. The performance indicators
highlight impacts of system water loss to revenue and
operational considerations. While these indicators can be
used to assist in setting conservation goals, AWWA
cautions that financial indicators may be impacted by
14 | P a g e

AWWA has recommended
against the use of the terms
“unaccounted-for water”
and “unaccounted-for water
percentage.” Instead, water
utilities should employ the
term “nonrevenue water” and
should use the performance
indicators in the Audit
(AWWA, 2012).

varying levels of customer consumption, and that operational indicators for systems with less
than 3,000 connections may not be effective. If these indicators are to be used in goal setting,
the PWS should be aware of potential limitations and should research information provided by
AWWA to develop indicators. Generally, the PWS should aim for the lowest level of water loss
due to New Mexico’s scarcity of water.
Data Validity Score
On a scale of 0 to 100, the data validity score measures the reliability of the data provided in the
Audit. The Audit calculates this score from the grades the PWS assigned to the input values and
entered into the spreadsheet. AWWA assigns a weight to each Audit category by importance.
The PWS receives a higher score when the BMPs outlined in the Audit software and the AWWA
manuals for metering (M6) and water loss (M36) are implemented. The Audit spreadsheet
provides five levels of data validity in the Loss Control Planning tab: Level I (0-25), Level II
(26-50), Level III (51-70), Level IV (71-90), and Level V (91-100). The Loss Control Planning
tab provides basic functional focus areas to assist a PWS in prioritizing system improvements.
The Audit recommends achieving a data validity score above 50 before using the performance
indicators to set performance targets. If the data validity score is below 50, the PWS should
assess using the Water Loss Control Planning Guide to help improve their score.
Priority Areas for Attention
The priority areas for attention are the three lowest-scoring areas on the PWS’s audit. The
spreadsheet assigns weights to these scores by area of importance (for more information, see the
Grading Matrix worksheet). To improve the PWS’s next audit, the PWS should address these
priority areas. If the data validity score is lower than 50, the PWS should carefully assess
priority areas for attention in program decision making and review the Water Loss Control
Planning Guide.
The above-mentioned results are further evaluated using the Loss Control Planning worksheet
and the Grading Matrix worksheet.
Loss Control Planning
When the PWS has completed the Audit Reporting Worksheet, the data validity grade level will
automatically be highlighted in yellow on the Loss Control Planning worksheet. The Loss
Control Planning worksheet prioritizes potential change based on the grade or level of data
validity. If the PWS is Level I, the focus is data collection and short-term loss control. At Level
II, the PWS can add in long-term loss control. At Level III or higher, the PWS can start looking
at target setting and benchmarking, which are categories in the Loss Control Planning worksheet.
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Grading Matrix
The Grading Matrix shows the three priority areas (shown in red font) that require attention and
the corresponding recommended improvements. The Grading Matrix automatically highlights in
yellow the grade assigned to the input value on the completed Audit Reporting Worksheet. In
addition, it highlights the AWWA’s suggestions for improving this grade (see Appendix C).
GPCD Calculator Data Results

The completed GPCD Calculator provides water-use information about metered end uses. The
baseline data from the GPCD Calculator focuses on demand-side data to assist in identifying
water conservation program(s).
The results of the GPCD Calculator are shown in various worksheets in green highlight. This
information can be analyzed to develop potential conservation programs. At a minimum, the
following results need to be analyzed in the Water Conservation Plan.
 Annual SFR GPCD (table or chart, minimum of five years)
 Monthly SFR GPCD (chart, minimum of five years)
 Annual MFR GPCD (table or chart, minimum of five years)
 Monthly MFR GPCD (chart, minimum of five years)
 Annual System Total GPCD (table or chart, minimum of five years)
 Monthly System Total GPCD (chart, minimum of five years)
Indoor and Outdoor Use
Water conservation programming to reduce SFR indoor water use is one of the most common
water conservation strategies. Calculating SFR indoor water use can be accomplished in many
ways. A simple technique to estimate SFR indoor GPCD is to average the three winter months
with the lowest water use. This technique can also be used to estimate MFR indoor GPCD. These
metrics must be included in the Water Conservation Plan.
Reducing SFR outdoor water use is another common water conservation strategy. This is
generally calculated by subtracting the averaged SFR monthly indoor GPCD from the total
monthly GPCD. This technique can also be used to estimate MFR outdoor GPCD. Often this
area of water use is a major portion of the total SFR GPCD. These metrics must be included in
the Water Conservation Plan.
ICI and Other Metered Uses
The GPCD Calculator provides ICI and Other Metered monthly and annual totals. A narrative of
ICI accounts and other metered uses that are part of this category can be included if this category
has a significant percentage of the overall water use. Additionally, the PWS should identify
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consumers who use greater than 50,000 gallons per day. The PWS may want to consider
analyzing its commercial sector, including hotels, golf courses, and car washes, for conservation
opportunities.
Unlike the Audit, the GPCD Calculator does not provide performance indicators or validity
scores. Therefore, the PWS will need to research on its own BMPs that impact the metrics
described above. Subsequent sections of this Planning Guide describe the process of selecting
BMPs for implementation.
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SECTION 3:

SETTING WATER CONSERVATION GOALS

This section discusses defining the objective and goals of a Water Conservation Plan.
Section 3 includes the following subsections:
 Objective and Reasons for Developing a Water Conservation Plan
 Water Conservation Goals
 Prioritizing Goals
 Evaluating Goals
 Best Management Practices
Objective and Reasons for Developing a Water Conservation Plan

The most important step in setting a goal is stating an objective and the reasons why a PWS is
developing a Water Conservation Plan. Often times this is related to conserving water for future
generations, protecting against drought or climate change, reducing withdrawals and the cost of
operation, reducing nonrevenue water, extending existing resources to an increasing population,
increasing accountability of water use, and meeting regulatory requirements.
Water Conservation Goals

Keep goals clear and measurable, and avoid any vague or undefined language. A measurable
goal includes both a target and a timeline.
The following are examples of clear and measurable goals:
 Improve system management within five years as reflected in a data validity score of 70
or better on the Audit.
 Reduce nonrevenue water by 20 percent from five year average (2005-2009) by 2020.
 Achieve a single-family indoor GPCD below 70 within 15 years.
Prioritizing Goals

Short-term goals are usually meant to be achieved within five years or less. They should be very
specific. Longer-term goals, greater than five years, require an understanding of the dynamics of
various factors that can impact water use. The use of short-term goals may be steps that feed into
the long-term goals. Prioritize goals by considering funding, resources, and timelines. The
highest-priority goal will address the PWS’s objective.
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Evaluating Goals

Evaluate goals regularly and whenever conditions of the PWS change. Replace any goal that
becomes obsolete or no longer reflects the values of the PWS. Once the PWS implements
programming to achieve a goal, it may need to modify the goal or the programming to meet the
stated objective.
To achieve stated goals, the PWS needs to develop water conservation programs that will
quantitatively establish how that goal, and subsequently the objective, will be met. A simple
metric often is the system’s annual GPCD. However, other metrics from the Audit or the GPCD
Calculator may be more appropriate to quantify progress. Determining a metric often relates to
the objective and reason for developing a Water Conservation Plan.
Best Management Practices

Many existing publications outline programs or BMPs in water conservation and water
efficiency. These publications provide the details of the BMPs and describe options for
implementation and anticipated outcomes. This Planning Guide will not attempt to recreate
these documents. A list of resources is provided in Appendix A, and the NMOSE will keep an
updated list of references on its website at http://www.ose.state.nm.us/conservation_index.html.
The PWS should determine the best approaches and incentives for its specific circumstances and
choose the BMPs that are most likely to be successful. Often multiple approaches can be used
for the same program (e.g., a behavioral change [using less landscape water], can combine a
regulatory incentive [time of day watering ordinance] and an educational incentive [distribution
of brochures on new ordinance]).
Published BMPs include examples of what to anticipate. The publication “Evaluation and Cost
Benefit Analysis of Municipal Water Conservation Programs (ECoBA)” from the Water
Conservation Alliance of Southern Arizona (2006) is a good place to start for basic end-use
programs. The NMOSE will provide links to updated research at
http://www.ose.state.nm.us/wucp_links.html#public
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SECTION 4:

PUBLIC INVOLVEMENT, EDUCATION, AND OUTREACH

This section reviews two aspects of public interaction: (1) public involvement at the time of plan
creation, and (2) outreach and education once the plan is completed. Public participation is an
important part of developing a successful plan. The public can contribute ideas and information
that will help direct the plan’s programming, and the PWS can communicate its objective,
reasons, and goals for the Water Conservation Plan.
Section 4 includes the following subsections:
 Public Involvement During the Planning Process
 Education and Outreach After a Plan is Adopted
Public Involvement During the Planning Process

Credibility in the PWS and the Water Conservation Plan is built by establishing an open and
accessible planning and decision-making process. Identifying and understanding the diverse
concerns and values of the parties potentially affected by decisions is a very important
component of the process. The public includes stakeholders and customers. The PWS should
solicit input from different groups and provide a public comment period.
A stakeholder, generally, is a person, agency, or organization with a direct or indirect stake in the
PWS because it can affect or be affected by the PWS’s actions. Key stakeholders in a PWS
include employees, surrounding governments, developers, business and economic groups, nongovernmental organizations, and the community at large. It is recommended to provide
stakeholders with details on the data results and goals. With this information, stakeholders can
assist with developing strategies for actions.
Soliciting Public Input
Methods to facilitate stakeholder and customer involvement opportunities include mailing
questionnaires and information sheets, facilitating public meetings and workshops, and using
focus groups, advisory committees, and local media. With the advancement of social media, the
PWS can significantly cut costs by using online surveys and webinars.
Education and Outreach After a Plan is Adopted

After the plan is adopted, there are several public outreach and education components that need
to be implemented. Three examples are explained below.
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Develop a Public Information Program
Refer to A Water Conservation Guide for Public Utilities, Section 3, by NMOSE (2001), for
more information on how to develop a well-planned public information program. A successful
program will increase the public’s awareness about the need to conserve water and inform
customers about how to conserve water while also providing a positive public relations benefit
for the PWS.
Determine Outreach Program Activities
Refer to A Water Conservation Guide for Public Utilities, Section 3, by NMOSE (2001), for
more information on how to select activities to inform, encourage, and reinforce the importance
of water conservation. In addition, social media is also a very effective method for presenting
information to the public. More information on this topic can be found online.
Develop In-School Educational Programs
Refer to A Water Conservation Guide for Public Utilities, Section 4, by NMOSE (2001), for
more information on how to develop in-school educational programs. To encourage long-term
water conservation, it is important to educate students about water conservation and help them to
develop water-saving habits. Many excellent water conservation educational materials, complete
classroom programs, and websites are available. Contact the NMOSE for more information as
they may be available to assist with educational water conservation programming, or visit their
website at http://www.ose.state.nm.us./wucp_educators.html.
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SECTION 5:

DEVELOPING A WATER CONSERVATION PROGRAM

After collecting and examining the data, setting goals identifying and evaluating options, and
determining the BMPs for implementation, the PWS now has the necessary information to
develop a water conservation program(s). The water conservation program(s) clearly explains the
actions the PWS will take to meet water conservation goals. This section addresses all of the
components of a water conservation program.
Section 5 includes the following subsections:
 Challenges
 Program Components
 Prioritizing Programs
 Current and Past Water Conservation Programs
 Proposed Water Conservation Programs
Challenges

The limits of the PWS’s available resources and any other challenges in implementing a water
conservation program must be taken into account. Determine what types of resource constraints
(e.g., equipment, labor, financial) might influence the programs chosen. Establish if additional
resources are available through grants or partnerships. In addition, the PWS must determine how
much time is needed to accomplish the program, which options will be best received by the
intended user, and if there are any political obstacles.
Also, consider the local conditions first discussed in Section 1. Determine if water supply issues,
demographics, housing characteristics, or temperature and precipitation will factor into the
choice of programs.
Program Components

The following list identifies the information that needs to be provided to document the BMPs/
water conservation programs that have been selected. Additional information can be provided, if
applicable.
 Program title
 Summary of program
 Why the program was chosen
 How the program will be implemented
 Implementation dates (start and finish)
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Targeted user (e.g., supply-side, landscape industry, homeowner)
Anticipated cost (by year and total project)
Funding source
Anticipated staffing (list partnerships, if used)
Anticipated results and how they align with goals
Explanation of tracking and evaluation
Estimated lifetime impact of the program
Annual reporting and updates

Prioritizing Programs

After water conservation program options have been developed, the PWS must determine the
highest priority for the system and develop a timeline for implementing all water conservation
techniques. This will allow the PWS to allocate resources without getting overwhelmed. After
the PWS has selected viable water conservation program options, it can develop the details of
each program.
Current and Past Water Conservation Programs

PWSs in New Mexico have implemented water conservation programs for many years.
Depending on the programs that have been implemented, there may be embedded savings in
current and recent data. These current and past programs may have been developed through
different conservation planning methods than those presented in this Planning Guide. In order to
assess trends, it is necessary to compare past, current, and proposed conservation programs.
Provide a summary, timeframes, and results of the current and past conservation programs.
Proposed Water Conservation Programs





Narrative describing how selected water conservation programs meet stated goals and
objective
Overall timeline of programs as related to objectives
Anticipated results for the entire Water Conservation Plan
o System total GPCD over time
o Single-family residential GPCD over time
o Nonrevenue water over time
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CONCLUSION
The above sections provide the direction necessary to complete a Water Conservation Plan. The
template provides an outline of the necessary information to complete the Water Conservation
Plan. Sections 1 through 5 contain basic instructions for addressing the items identified in the
template. This includes completing the Audit and GPCD Calculator, data analysis, goal setting,
public involvement, and detailing specific water conservation programs. The data collected
through these steps can identify specific metrics to track water conservation programming
progress. This process provides a standard approach that the PWS can repeat to obtain
information on its system and customers’ use.
Water conservation is an important and necessary part of managing any PWS system. Water
conservation programs are even more critical in New Mexico since it is located in the high desert
of the southwest, where water has always been limited in quantity. The process of water
conservation planning is a continuous effort and should be approached as such. Further, the New
Mexico State Water Plan embraces the goal of ensuring sustainable water sources for PWSs.
Finally, many of the data collection and analysis processes provide the basic information needed
to develop an effective asset management planning process. Water conservation and asset
management are two principal goals of the State Water Plan to move New Mexico PWSs
towards sustainability.
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APPENDIX A: RESOURCES
The New Mexico Office of the State Engineer (NMOSE) recommends the following resources.
These include organizations, manuals, websites and funding sources. All the information on this
page is subject to change. Check the NMOSE website for updates, http://www.ose.state.nm.us.
New Mexico Resources

New Mexico Office of the State Engineer
The NMOSE website, http://www.ose.state.nm.us./conservation_index.html, offers free
educational materials and technical assistance for Public Water Suppliers (PWS):
 Water conservation publications for indoor and outdoor water conservation are available
free of charge. Materials are can be downloaded or ordered in bulk. See the website for
titles and ordering information.
 K-12 classroom materials are available free of charge. Materials are can be downloaded
or ordered in bulk. See the website for titles and ordering information.
 Water use and conservation technical assistance to PWSs includes:
o The GPCD Calculator, which is designed to help quantify and track water uses
associated with water distribution systems, available for download at
http://www.ose.state.nm.us/wucp_gcpd.html.
o Audit, which is an Excel spreadsheet-based tool designed to help quantify and track
water losses associated with water distribution systems and to identify areas for
improved efficiency and cost recovery, available for download at
http://www.ose.state.nm.us/wucp_accounting.html.
o A Water Conservation Guide for Public Utilities, which is a guide developed to help
municipalities and community water systems conserve water, available for download
at http://www.ose.state.nm.us/water-info/conservation/pdf-manuals/nm-watermanual.pdf.
o The food service water audit program, which is designed for restaurants and
cafeterias within the PWS’s water supply systems. It provides instructions,
questionnaires, evaluations, reporting information, and supplemental resources on
how to conduct a food service industry water audit program within a utility, and is
available for download at http://www.ose.state.nm.us/wucp_food_service_audit.html.
o Other related reports, available at http://www.ose.state.nm.us/wucp_pws.html.
New Mexico Environment Department
Planning and construction process: Documents to help communities through the planning and
construction of infrastructure can be found at http://www.nmenv.state.nm.us/cpb/cpbtop.html.
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New Mexico General Services Department
Water meters and installation components: Statewide price agreements for water meters and
installation components can be found at http://www.generalservices.state.nm.us/statepurchasing/
Statewide_Price_Agreements.aspx. Look for Water Services/Products. These contracts allow
public entities to avoid the public bidding process. Various types of meters are available with
features such as leak detection, remote read, and radio read.
On-site secondary treatment units: These systems are available for treating wastewater to be
reused for irrigation, toilet flushing, and fire suppression. See the Liquid Waste Disposal and
Treatment Regulations, 20.7.3 NMAC, Section 805, at http://www.nmcpr.state.nm.us/nmac/
parts/title20/20.007.0003.htm.
Septic systems: Management structures can be set up to manage on-site infrastructure operations and
maintenance. The United States Environmental Protection Agency (U.S. EPA) has several manuals
and guidance documents that the New Mexico General Services Department recommends, available
at http://water.epa.gov/type/drink/protection/upload/2006_08_28_sourcewater_pubs_septic.pdf.
New Mexico Rural Water Association (NMRWA)
NMRWA is a nonprofit membership organization committed to helping communities provide
safe drinking water and wastewater services through on-site technical assistance, specialized
training, and legislative support. NMRWA partners with community utilities across the state to
create sustainable systems and build local expertise. It provides leadership, technical assistance,
and training for utility professionals who serve rural New Mexico families. Their website is
http://www.nmrwa.org/index.php.
The NMRWA has published several management and sustainability guides including “Water
Use Auditing: A Guide to Accurately Measure Water Use and Water Loss”
(http://www.nmrwa.org/wateraudit.php). It provides a list of funding sources at
http://www.nmrwa.org/funding.php.
Federal Agencies and National Resources

U.S. Bureau of Reclamation
Achieving Efficient Water Management, A Guidebook for
Preparing Municipal Water Conservation Plans, July 1997,
http://www.usbr.gov/waterconservation/docs/MI.pdf. This
guidebook was developed to help urban water districts of
all sizes and complexities prepare Water Conservation
Plans to achieve more efficient water use.
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Much of the text in this section
came directly from the
referenced website. Be aware
that websites change frequently
and the listed addresses may not
be current.

U.S. Environmental Protection Agency
WaterSense
WaterSense is a division of the U.S. EPA. The main goal of the program is to decrease indoor
and outdoor nonagricultural water use through more efficient products, equipment, and
programs. By providing a recognizable label on WaterSense-approved products, WaterSense
helps consumers easily identify water-efficient products in the marketplace while ensuring
product performance and encouraging innovation in manufacturing. The website,
http://www.epa.gov/WaterSense/index.html, includes a product search and partnership
information. Partnerships are free.
Alliance for Water Efficiency (AWE)
AWE is a nonprofit, membership-based organization that strives for efficient and sustainable use
of water. A free online library provides access to existing and emerging research. Membership
is based on number of connections, which provides reasonable rates for small public water
suppliers. Membership also provides access to a water conservation tracking tool that evaluates
the costs and benefits of conservation programs. AWE’s website is
http://www.allianceforwaterefficiency.org.
American Water Works Association (AWWA)
AWWA is an international nonprofit educational association dedicated to safe water. Founded in
1881 as a forum for water professionals to share information and learn from each other for the
common good, AWWA, a paid membership organization, is the authoritative resource for
knowledge, information, and advocacy for improving the quality and supply of water in North
America and beyond.
AWWA has many resources that will be valuable to any public water supplier. Its website,
http://www.awwa.org, provides information about news and upcoming events, including
conferences. Look for the specialty conference on water conservation held every two years and
for regional conferences through the Rocky Mountain Section. AWWA also provides industry
information through manuals and journals.
Audit Software
The AWWA Water Loss Control Committee Version 4.2 (June 2010 release) Free Water Audit
Software may be downloaded free of charge by members and nonmembers from
http://www.awwa.org/resources-tools/water-knowledge/water-loss-control.aspx. (Note: This
link takes you to a page where you must register to obtain a login to download this free tool.)
The Free Water Audit Software is in Excel and includes 10 worksheets in a spreadsheet file. The
software is not intended to provide a full and detailed water audit. (For guidance on
comprehensive auditing procedures, see AWWA’s M36 manual, Water Audits and Loss Control
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Programs.) However, it allows water utilities to quickly compile a preliminary audit in the
standardized and transparent manner that AWWA advocates.
AWWA Conservation Community
This is an online network where water professionals gather to share conservation knowledge. A
free AWWA login is required. To create your login, go to
http://www.awwa.org/Resources/index.cfm?navItemNumber=1416.
AWWA Manuals
 Water Conservation Programs – A Planning Manual (AWWA Manual 52) (AWWA,
2006). This detailed manual was written to assist in guiding agencies with a Water
Conservation Plan. It discusses water conservation, the need for creating a plan, how to
do so, and analyzing and evaluating data. Case studies in the document show examples
of effective planning.
 Water Audits and Loss Control Programs (AWWA Manual 36) (AWWA, 2009a). This
manual discusses how to conduct a water audit. It also discusses creating a program after
conducting an audit in order to stop water loss. Manual M36 includes a chapter that
advises small systems on obtaining financial and technical resources.
 Water Conservation for Small and Medium-Sized Utilities (by Deborah Green and
William Maddaus). Written for utilities serving fewer than 100,000 customers, this book
provides practical advice and guidance for implementing a water conservation program.
With a menu of possible conservation techniques and approaches to choose from, the
book lets you customize a program for your utility’s particular needs, issues, and
customers, regardless of your geographic location.
Water Meters – Selection, Installation, Testing and Maintenance (AWWA Manual 6)
(AWWA, 2009b). This is a complete practice manual about water meters for water
service. It covers meter types, specifications, installation, testing, maintenance, and
repair. The manual provides sample record-keeping forms and reviews the history of
water-use measurement and development of modern meters. It is heavily illustrated with
photos, diagrams, and performance specs.
 Drought Preparedness and Response (AWWA Manual 60). Preparing for drought and
water shortages before they occur is the best defense. This manual will help water
managers who are facing water shortages by illustrating how to employ tried-and-true
strategies and tactics of drought mitigation, as well as new tools and methods.
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Best Management Practices and Guidebooks

Independent Publishers
Asset Management: A Guide for Water and Wastewater Systems, and
Financial Planning: A Guide for Water and Wastewater Systems
In 2005, the New Mexico Legislature passed House Joint Memorial 86, which required the
NMOSE and partner agencies to “develop criteria for water system planning, performance and
conservation as a condition of funding.” This resulted in the recommendation that all systems
complete a financial management plan, a water audit, and an asset management plan. In 2006,
the Environmental Finance Center at New Mexico Tech published Asset Management: A Guide
for Water and Wastewater Systems, and Rural Community Assistance Corporation published
Financial Planning: A Guide for Water and Wastewater Systems. The purpose of both guides is to
help water and wastewater systems better manage their water resources and plan for their future.
The guides can be found on the NMOSE website at http://www.ose.state.nm.us/wucp_pws.html.
Handbook of Water Use and Conservation
This book by Amy Vickers, published in 2001 by WaterPlow Press (Amherst, Mass.), outlines
10 key steps for a successful conservation program. The author describes water-use
characteristics of major customer sectors and provides water audit steps for homes, landscapes,
businesses, factories, and farms. Detailed information is supplied about more than 100 water
efficiency measures for long-term demand reductions and drought response. Estimated water
savings, benefits, and costs for efficiency measures are presented, and energy conservation
benefits from water efficiency measures are included. The book has appendices, a full index, a
glossary, and conversion factors. The book is available from http://www.waterplowpress.com/.
Integrated Water Meter Management
Published by IWA Publishing and written by Francisco Arregui, Enrique Cabrera Jr., and
Ricardo Cobacho, Integrated Water Meter Management is a comprehensive reference for
engineers and managers alike, providing:
 In-depth technical information allowing the true nature and behavior of meters to be
understood.
 A comprehensive review and comparison of relevant global water meter technologies – a
useful tool to help decide which water meter is best for your utility.
 Discussion of key decisions concerning the use of water meters (when to replace them,
which one to use, how to control their quality) from a managerial perspective.
Operator’s Companion: Handy Tables, Formulas, and Other Stuff, 9th edition
Published by USA BlueBook (2010), this handbook provides basic information on performing a
water audit, including how to determine meter accuracy.
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Resources in Other States

Colorado
Guidebook of Best Practices for Municipal Water Conservation in Colorado
The Best Practices Guidebook was developed with funds from the Colorado Water Conservation
Board’s Water Efficiency Grant Program through a grant awarded to Colorado WaterWise. The
guidebook includes a set of water conservation best practices to assist urban water providers with
the selection and implementation of effective water conservation programs and measures. The
guidebook is available from http://cwcb.state.co.us/technical-resources/best-managementpractices/Pages/main.aspx.
Municipal Water Efficiency Plan Guidance Document
This document, written as a reference for the state of Colorado, provides an overview of water
conservation and is meant to help other programs create an effective water efficiency plan.
Further tools and information are provided at the Colorado Water Conservation Board website,
http://cwcb.state.co.us/technical-resources/water-conservation-plan-developmentguide/Pages/main.aspx. A link to the Guidance Document is provided in the list on the right side
of the webpage.
Texas
Water Conservation Best Management Practices Guide
This guide was created by the Water Conservation Task Force to further water conservation
efforts throughout Texas. The guide identifies the practices, techniques, programs, and
technologies that help protect water resources, reduce consumption and waste, improve water use
efficiency, and increase recycling and reuse of water to allow for the availability of future
supplies. The guide is structured to deliver useful, proven, and cost-effective conservation
measures. The guide is available from https://www.twdb.texas.gov/conservation/BMPs/index.asp.
Quantifying the Effectiveness of Various Water Conservation Techniques in Texas
This study evaluates the potential effectiveness of six residential and commercial water
conservation techniques for regional water planning areas in Texas. The study calculated and
determined estimated costs and potential water savings. It identified expected customer
participation rates and projected lifetime for each measure. The study is available from
http://www.twdb.state.tx.us/conservation/resources/conservation-research.asp.
California
Climate Change Handbook for Regional Water Planning
Developed cooperatively by the California Department of Water Resources, the U.S.
Environmental Protection Agency, Resources Legacy Fund, and the U.S. Army Corps of
Engineers, the Climate Change Handbook for Regional Water Planning provides a framework
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for considering climate change in water management planning. Key decision considerations,
resources, tools, and decision options are presented that will guide resource managers and
planners as they develop means of adapting their programs to a changing climate. The handbook
is available from http://www.water.ca.gov/climatechange/CCHandbook.cfm.
California Urban Water Conservation Council (CUWCC)
CUWCC’s online resource center provides professional technical resources, water-efficient
product information, best management practices, and publications. Their website is
http://www.cuwcc.org/resource-center/resource-center.aspx.
Arizona
Evaluation and Cost Benefit Analysis of Municipal Water Conservation Programs (ECoBA)
An investigation of the actual water savings for actual water conservation programs and the
comparable direct costs related to achievement of those savings would greatly inform our future
efforts in water use efficiency. Published by Water CASA and available from
http://www.watercasa.org/water-casa-research/
Funding Sources

United States Bureau of Reclamation (USBR)
The USBR recognizes that no single entity acting independently can meet the challenge of
improving the efficiency of water use and management throughout the western states.
Consequently, a key to meeting this challenge is the partnerships formed between the USBR and
water users, other federal and state agencies, educational and research institutions, and other
interested parties.
Water Conservation Field Services Program (15.530)
Grants require a 50 percent match and range from $25,000 to $100,000. Funding categories
currently include water management planning, conservation education, demonstration of
innovative technologies, and implementation of conservation measures. Look for funding
opportunity announcements on www.Grants.gov.
WaterSMART
Focused on improving water conservation and helping water and resource managers make wise
decisions about water use, the USBR’s portion of the WaterSMART program is achieved
through administration of grants, scientific studies, technical assistance, and scientific expertise.
These grants usually require a 50 percent match. The range and funding categories vary. Look
for funding opportunity announcements on www.Grants.gov.
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New Mexico Environment Department (NMED)
Community Service Group of the Drinking Water Bureau of NMED
Assistance is available for communities to secure funding for water and wastewater
infrastructure projects. Contact information and a funding interest form can be found at
http://swim.nmenv.state.nm.us/APPLICATION_open.php.
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APPENDIX B:

INSTRUCTIONS FOR AUDIT

The American Water Works Association (AWWA) helped to develop a standard water audit
methodology as part of a five-country task force formed by the International Water Association
(IWA). This comprehensive water audit accounts for all water uses within a Public Water
Supplier’s (PWS) system, focusing on supply-side uses, and is completed using the AWWA
Water Loss Control Committee Free Water Audit Software© (“Audit”). Audit provides
standardized metrics for system use, including nonrevenue water and real losses.
Collect Data

The following section provides assistance on gathering and inputting PWS data into the Audit.
Table B-1 organizes the collection of data. It corresponds to all of the input values and terms as
they appear in the Audit spreadsheet and presents their connection to the water balance shown in
Table 1 of the main Planning Guide.
Water Balance Calculation Term, the first column of Table B-1, includes the five main water
audit input categories from the Audit: water supplied, authorized consumption, water losses,
system data, and cost data. The second column, Water Audit Balance Term, shows how the
terms in the water balance calculation (Table 1) relate to the terms in the Audit.
The third and fourth columns are the Input Value and the Input Definition. The Input Value
column includes the terms as they appear in the Audit, and the Input Definition column provides
an explanation of their meaning. The definition will assist the PWS in determining how to
establish the actual value. (In some cases, there is an option to use an estimated value by
percentage if a metered or calculated value is not available.)
The purpose of the last column, PWS Input Value, is to organize the PWS’s data for input into
the spreadsheet. Keep in mind the parameters set for time period and units of measure when
entering the data.
Spreadsheet versus Worksheet
For the purposes of this Planning Guide, “spreadsheet” refers to the entire AWWA Free
Water Audit Software© or the entire NMOSE GPCD Calculator. A “worksheet” refers to
an individual tab within the spreadsheet.
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Table B-1.
Water
Balance
Calculation
Term

Water Audit Input Values
Water Audit
Balance Term

Input Value

Input Definition1

Public Water Supplier Input Value
(million gallons or acre-feet)
Use this column to gather data for input
into the Audit spreadsheet.

Water
supplied

System input
value

Volume from
own sources
Master meter
error adjustment

Water imported
Water exported
Authorized
consumption

Billed authorized
consumption/
revenue water

Billed metered

Billed unmetered
Unbilled
authorized
consumption/
nonrevenue water
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Unbilled metered

All water diverted from groundwater or
surface water, prior to treatment.
An estimate, or measure, of the degree of
any inaccuracies that exist in the master
meter measuring the volume from own
sources. Be sure to note if this is an overreading or an under-reading.
Any water imported into the system from
diversions not owned by the PWS
completing the audit.
Any water exported from the system to
end-users not serviced by the PWS
completing the audit.
All metered consumption that is also billed.
This includes all categories such as singlefamily residential, commercial, irrigation,
standpipes, construction meters at fire
hydrants, etc.
All billed consumption that is calculated
based on estimates or norms but is not
metered.
Metered consumption that for any reason is
not billed. This might include metered
consumption by the utility itself or water
provided to institutions free of charge.

Water
Balance
Calculation
Term

Water Audit
Balance Term

Input Value
Unbilled
unmetered

Water losses

Apparent losses/
nonrevenue water

Unauthorized
consumption

Input Definition1
Any kind of authorized consumption that is
neither billed nor metered. This includes
items such as firefighting, flushing of
mains and sewers, street cleaning, etc. If
any if these uses are metered, place them in
unbilled metered.
There are two options for calculating this
figure: (1) Use a percentage of water
supplied. The default percentage is 1.25%.
(2) Use an estimated volume. If records
have been kept for known problems, the
PWS may have an estimated volume
prepared.
Any unauthorized use of water. This may
include illegal water withdrawal from
hydrants, illegal connections, bypasses to
consumption meters, or meter tampering.
There are two options for calculating this
figure: (1) Use a percentage of water
supplied. The default percentage is 0.25%.
(2) Use an estimated volume from records
kept.
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Public Water Supplier Input Value
(million gallons or acre-feet)

Water
Balance
Calculation
Term

Water Audit
Balance Term

Input Value
Customer meter
inaccuracies

Systematic datahandling errors

Input Definition1
Apparent losses caused by customer meter
inaccuracies and data-handling errors in
the meter reading and billing system.
There are two options for calculating this
figure: (1) Use a percentage of metered
authorized consumption. The
recommendation is for less than 10%.
(2) Use an estimated volume from records
kept.
Includes errors in meter reading, billing,
and data handling of the water utility.
There is no AWWA-recommended default.
The PWS must rely on data records to
enter a volume. Base estimates on known
adjustments to billing data such as billing
errors, credits, rebates, or adjustments not
based on volume used (leaks).
Real losses = water losses - apparent losses

Real losses

The software calculates this value. It
includes leakage on transmission and
distribution mains, leakage and overflows
at utility’s storage tanks, and leakage on
service connections up to point of
customer metering.
System data
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n/a

Length of mains

Public Water Supplier Input Value
(million gallons or acre-feet)

Length of all pipelines (except for service
connections) starting from point system
input metering (i.e., treatment plant) to
customer’s meter.

Automatically calculated in audit
software

Water
Balance
Calculation
Term

Water Audit
Balance Term

Input Value
Number of active
and inactive
service
connections
Average length
of customer
service line

Cost data

n/a

Average
operating
pressure
Total annual cost
of operating
system
Customer retail
unit cost
Variable
production cost

1

Input Definition1

Public Water Supplier Input Value
(million gallons or acre-feet)

This includes all service categories
(commercial, residential, etc.), whether or
not they are currently in use.
This is entered where meters are installed
inside the home or building, mostly in
extreme cold-weather areas. If the
customer meter is at or by the curb, 0 is
entered. For more details, click on the
Service Connection Diagram tab in the
Audit spreadsheet (worksheet 5).
Use either an average or a weighted
average by miles of lines.
Includes operations, maintenance, and any
annually incurred costs for long-term
upkeep of the system (capital bonds,
infrastructure improvement, etc.) on an
annual basis.
This cost is the amount customers pay for
water service per 1,000 gallons; a weighted
average by customer class is
recommended.
This is the cost to produce and supply the
next unit of water per million gallons
(treatment, power, bulk purchases of
water).

The definitions rely on the NMOSE’s experience in using the Audit and on definitions provided in AWWA M36 and the Audit software.
Notes: n/a = not applicable.
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Grade Data

To establish the validity of the Audit, AWWA requires a score or grade for specific input values.
Determine the grade using the Grading Matrix worksheet supplied by the Audit, which is
accessible via the Grading Matrix tab (Figure B-1). The grades, from 1 to 10, are based on best
management practices (BMPs) outlined in AWWA’s manuals for metering (M6) and the data
management section in Water Audit and Loss Control Programs (M36).
Figure B-1.

Grading Matrix Tab

Table B-2 provides an example from the Grading Matrix worksheet for the input value “volume
from own sources.” This example only shows grades 4-8 of the 10 grades. The PWS must meet
all conditions listed for a particular grade level to qualify for that grade level. If it does not meet
all conditions, it drops down to a lower grade.
Table B-2.

Grading Matrix Example*
4

Volume
from own
sources

50%-75% of
treated-water
production
sources are
metered; other
sources are
estimated.
Occasional
meter accuracy
testing.

5

Conditions
between
4 and 6

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 are
conducted
annually. Less
than 25% of
tested meters are
found outside of
±6% accuracy.

* This example shows grades 4-8 of 10 possible grades.
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7

Conditions
between
6 and 8

8

100% of treatedwater production
sources are
metered; meter
accuracy testing
and electronic
calibration are
conducted
annually. Less
than 10% of
meters are found
outside of ±6%
accuracy.

Table B-3 identifies all input values that require a grade and provides a space for the PWS to use
to take notes or collect data.
Table B-3.

Water Audit Input Values Requiring Grades

Water Audit
Input Category
Water supplied

Authorized
consumption

Water losses

System data

Cost data

Input Values Requiring Grade

Grade
(from Grading Matrix)

Volume from own sources
Master meter error adjustment
Water imported
Water exported
Billed metered
Billed unmetered
Unbilled metered
Unbilled unmetered (if using default value, grade is 5)
Unauthorized consumption (if using default value, grade is 5)
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 system
Customer retail unit cost
Variable production cost

Input Data

The Audit spreadsheet has two input worksheets: the first tab, Instructions, and the second tab,
Reporting Worksheet (Figure B-2). In the first worksheet, the PWS provides its contact
information, time period, and preferred units of measure. In the second worksheet, it records
input values and grades. This section outlines where to insert the input values and grades on the
Reporting Worksheet.
Figure B-2.

Reporting Worksheet Tab

In Table B-1, the audit categories and input values directly correlate, both in terminology and in
order, to the Audit software. In the Instructions worksheet, verify that the correct unit of
measure is given to the right of each input value. In the Reporting Worksheet, find the
correlating term and insert the value in the white cell under column G. (All input values will be
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entered in white cells. All results calculated by the spreadsheet appear in orange cells.) The
assigned grade goes in column E, to the left of the input values. Figure B-3 shows examples of
data entered for water supplied (first category of Table B-1 and first category of Table B-3).
Figure B-3.

Data Entry for Water Supplied

Example City: Section 1 - Data Collection
(Section of Table 2 Water Audit Input Values)
Input Values
Input Definitions
Volume from own
sources
Master meter error
adjustment (enter
positive value)

All water diverted from groundwater or
surface water, prior to treatment.
An estimate, or measure, of the degree
of any inaccuracies that exist in the
master meter, measuring the volume
from own sources. Be sure to note if
this is an over-registered or an underregistered reading.

Water imported

Any water imported into the system
from diversions not owned by the PWS
completing the audit.
Any water exported from the system to
end-users not serviced by the PWS
completing the audit.

Water exported

Public Water Supplier Input
Value (million gallons)

4,419.670
-88.393
0
0
Input value

Volume from own sources:
Master meter error adjustment (enter positive value):
Water imported:
Water exported:

?

9

?

7

?

n/a

?

n/a

WATER SUPPLIED:

4,419.670
88.393
0.000
0.000

Million gallons (US)/yr (MG/Yr)
under-registered

MG/Yr

MG/Yr
MG/Yr

4,508.063 MG/Yr

Grade

Example City: Section 1 - Data Collection Section of Table 4 Water Audit Input Values
Requiring Grades
Water Audit Input
Category
Water supplied
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Input Values
Volume from own sources
Master meter error adjustment
Water imported
Water exported

Grade
(from
Grading
Matrix)

9
7
---

To the right of some of the input values are options for clarifying data or allowing for estimates
when actual data are not available. In the water-supplied category, the master meter error
adjustment allows the PWS to select whether the meter is over-registering or under-registering.
The PWS must enter a positive input value and then choose either over-registered or underregistered (Figure B-3) in the space to the right.
Figure B-4 is an example of data entry for authorized consumption. In this section, the PWS can
enter unbilled unmetered as a volume of water or as a percentage of water supplied. On the
Audit spreadsheet, make this selection all the way to the right of unbilled unmetered in a table
that has three cells. The center cell is for selecting either percentage or value. The button on the
left selects percentage. If the PWS selects this button, the percentage defaults to 1.25 percent
and is automatically calculated based on water supplied. The spreadsheet also automatically
selects a grade of 5. If the PWS has records that estimate unbilled unmetered, select the button
to the right in the center cell. Then enter the actual value in the cell to the far right and a grade in
the cell to the left of the input value.
Figure B-4.

Data Entry for Authorized Consumption

The water losses section of the Reporting Worksheet has two input values that require a choice
between percentage and value – unauthorized consumption and customer metering inaccuracies
(Figure B-5). These cells work the same as unbilled unmetered. Unauthorized consumption has
a default value of 0.25 percent of water supplied. If the default value is used, the spreadsheet
automatically enters a grade of 5. AWWA does not provide a default value for customer metering
inaccuracies. If an actual value is not available, AWWA recommends entering less than
10 percent, which is based on metered authorized consumption (billed metered plus unbilled
metered).
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Figure B-5.

Data Entry for Water Losses

Be careful with the units of measure in the data entry for system data and cost data (Figure B-6).
The units of measure vary from the rest of the worksheet. The customer retail unit cost is the
only one that provides a choice. The PWS can enter the cost per gallon, litre (liter), or cubic
foot. Review the diagram in the Service Connection Diagram worksheet (tab 5) before
estimating average length of customer service line. This input value is the distance of service
line from the curb stop to the water meter. In most New Mexico PWSs, the meter is at the curb
stop. If this is the case, the distance is “0.0” ft.
Figure B-6.

Data Entry for System Data and Cost Data

SYSTEM DATA
Length of mains:
Number of active AND inactive service connections:
Connection density:
Average length of customer service line:

?

8

?

5

?

7

Average operating pressure:

?

6

398.0 miles
30,887
78 conn./mile main
(pipe length between curbstop and
0.0 ft

customer meter or property boundary)

65.0 psi

COST DATA
Total annual cost of operating water system:

?

8

Customer retail unit cost (applied to Apparent Losses):

?

8

Variable production cost (applied to Real Losses) :

?

8

$25,555,152 $/Year
$3.19 $/1000 gallons (US)
$619.79 $/Million gallons

Data Results
Table B-4 shows which input values or calculated values the Audit Reporting Worksheet uses to
calculate the performance indicators. If the PWS chooses to focus on a performance indicator in
its goals, Table B-4 will assist the PWS in determining which areas within its system should be
the focus of water efficiency programs. All of the performance indicators contribute to the
nonrevenue water category in the Audit water balance calculation (Table B-4).
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Table B-4.
Performance
Indicator
Category

Values in Performance Indicators
Performance indicator

Related Calculated Values or Input Values

Nonrevenue water as percentage
by volume of water supplied

Water supplied
Unbilled metered and unmetered
Apparent losses
Real losses

Nonrevenue water as percentage
by cost of operating system

Unbilled metered and unmetered
Apparent losses
Real losses
Customer retail unit cost
Variable production cost

Annual cost of apparent losses

Apparent losses
Customer retail unit cost

Annual cost of real losses

Real losses
Variable production cost

Apparent losses per service
connection per day

Apparent losses
Number of active and inactive service
connections

Real losses per service connection
per day

Real losses
Number of active and inactive service
connections

Real losses per length of main per
day*

Real losses
Length of mains

Real losses per service connection
per day per pounds per square inch
(psi)

Real losses per service connection per day
Average operating pressure

Financial

Operational

*Only calculated if number of connections is not available.
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Figure B-7 presents the results as shown on the Audit Reporting Worksheet (second tab).
Figure B-7.

Example City - Water Audit Results - Performance Indicators

PERFORMANCE INDICATORS
Financial Indicators
Non-revenue water as percent by volume of Water Supplied:
Non-revenue water as percent by cost of operating system:
Annual cost of Apparent Losses:
Annual cost of Real Losses:

13.1%
2.8%
$438,451
$245,602

Operational Efficiency Indicators
Apparent Losses per service connection per day:

12.19 gallons/connection/day

Real Losses per service connection per day*:

35.15 gallons/connection/day

Real Losses per length of main per day*:

N/A

Real Losses per service connection per day per psi pressure:

0.54 gallons/connection/day/psi

Unavoidable Annual Real Losses (UARL):

161.00 million gallons/year

From Above, Real Losses = Current Annual Real Losses (CARL):

396.27 million gallons/year

?

?

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

2.46

* only the most applicable of these two indicators will be calculated

WATER AUDIT DATA VALIDITY SCORE:

*** YOUR SCORE IS: 76 out of 100 ***
A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

PRIORITY AREAS FOR ATTENTION:
Based on the information provided, audit accuracy can be improved by addressing the following components:
1: Master meter error adjustment
2: Customer metering inaccuracies
3: Volume from own sources
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For more information, click here to see the Grading Matrix worksheet

APPENDIX C: EXAMPLES
Appendix C includes the following examples, which are unrelated:
 Audit
 GPCD Calculator
 Example City
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Example City

This example provides a general summary of a fictitious scenario based on Appendix B for
sections two through five from the Planning Guide.
Data Analysis and Results
Audit Data Results
The AWWA spreadsheet for Example City is located in Appendix B.
Priority area for attention: Customer metering inaccuracies
Annual cost of apparent losses: $438,451
Apparent losses per service connection per day: 12.19 gallons
Data validity score: 76
Looking back at the data, the PWS lost approximately 3 percent metered authorized consumption
due to meter errors. The grade of 6 indicates that there may be outdated or inaccurate meters in
the system and that meter accuracy testing does not occur on a regular basis. This contributed to
$438,451 in lost revenue and 12.19 gallons per connection per day in apparent losses.
Example of Potential Audit (Supply Side Options)
Change to consider
Behavior/Management
Meter testing
a. Calculate end-user meter
error using industry equations

Example City: Meter
replacement

b. Initiate policy on meter
testing
a. Initiate policy on meter
replacement

Hardware/Technology
a. Provide bench testing
b. Purchase flow-meter testing
equipment
a. Purchase AMR meters
b. Replace all 2” meters

GPCD Calculator Data Results
*These values are assumed, not provided in the example GPCD Calculator.
Baseline
 System total GPCD: 180
Goal
 Reduce system total GPCD by 20 percent by 2020 from 5 year average (2005-2009)
Notes from GPCD Calculator data results
 Trends over time: system total slightly upward trending
 Peak uses: SFR summer, ICI September, winter holiday
 New SFR connections due to incorporation of area previously on domestic wells
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Example of Potential GPCD (Demand-Side) Options
Change to Consider
Behavior/Management
SFR peak summer use a. Landscape watering ordinance
New connections

b. Training classes
a. Education of new users

Hardware/Technology
a. Smart irrigation controllers
a. Low-flow end-use fixtures
b. Rainwater collection

Setting Goals
Objective: Conserve water and end the sustainability of the supply.
Goal: Within five years, the PWS will increase the accountability of existing water use to <10
gallons per day per connection and will improve data validity to >80.
Baselines selected:
 Apparent losses per service connection per day: 12.19 gallons
 Data validity score: 76
Loss Control Planning (worksheet 7): Data Validity Score for Example City is in Level IV
(71–90). Level IV recommends setting five-year apparent and real loss reduction goals.
Grading Matrix (worksheet 4): Apparent Losses is a calculated value that includes customer
meter inaccuracies. Our example has a grade of 6 for customer metering inaccuracies. In the
Grading Matrix, AWWA recommends expanding annual metering accuracy testing and
expanding the meter replacement program, both at statistically significant levels.
Evaluating Resources and Challenges
Potential programs have been selected based on data results. Below, one option each from supply
and demand has been expanded for consideration.
Supply-side program: Meter testing
Behavior/Management
Initiate policy on meter testing.
Option 1: Education incentive
Training class for meter readers on how to recognize and report broken or questionable meters
Option 2: Regulation incentive
New policy on testing meters over a certain age, over a certain volume per year, and when
problem is reported
Option 3: Financial incentive
n/a
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Demand-side program: SFR peak summer use
Hardware/technology
SFR smart irrigation controllers
Option 1: Education incentive
Brochure distribution on benefits of smart controllers
Option 2: Regulation incentive
New ordinance requiring smart controllers for lawns
Option 3: Financial incentive
Rebates offered for installation of smart controllers
PWS Resources and Challenges
(Each PWS will have to determine its specific resources and challenges. The following are
provided as examples.)
 20 percent of one full-time employee (FTE) available for supply-side, 50 percent of FTE
available for demand-side
 $1,000 annual budget
 Large lots with mostly lawns, several second homes, end-users unwilling to give up
lawns
Programs under consideration
Meter testing: Option 2, new policy on testing, small budget for replacing or repairing problem
meters on large accounts
SFR peak summer use: Option 1, distribute low-cost or free existing education materials to all
(or high-use only) SFR connections
Prioritizing Programs
The estimates below are fabricated for this example. They are not transferable, as each system is
unique.
Programs under Consideration
Meter testing – Option 2, new policy on testing, small budget for replacing or repairing problem
meters on large accounts
Anticipated Results – 5 percent replacement of 2” meters over next 3 years, increase in revenue
due to proper metering of large accounts, reduction in system total nonrevenue water by
2 percent
SFR Peak Summer Use – Option 1, distribute existing education materials (low cost or free) to
all (or high-use only) SFR connections
Anticipated Results – 3 percent reduction in summer peak on SFR connections, one seasonal
mailing to all SFR accounts, potential follow-up to high-volume users
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Selected Program: Meter Testing
Year one
 Draft new meter testing policy and get governing body authorization to implement
 Research smart controllers and corresponding educational materials, obtain any needed
materials, prepare mailing list
Year two
 Implement new meter testing policy and set up budget for replacing broken meters
 Mail out educational materials and set up contact for follow-up phone calls
 Look into data validity score improvements
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