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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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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:
e Appendix A: Resources — This appendix includes information about organizations,
manuals and other documents, websites, and funding sources.
e Appendix B: Instructions for AWWA Audit — This appendix provides guidance on
collecting and entering data into the Audit.
e 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.
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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 ldentify and Form a Planning Team

1.3 Local Conditions

1.3.1
1.3.2
1.3.3
1.3.4
1.3.5
1.3.6

Map

Water Supply Overview
Demographics

Housing

Temperature and Precipitation

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

2.1.2
2.13

Performance Indicators

a Financial

b Operational Efficiency
Data Validity Score

Priority Areas for Attention

2.2 Data Results and Analysis, GPCD Calculator Table

2.2.1
222
223

224
2.2.5
2.2.6
2.2.7

2.2.8
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Period of Study (e.g., last five years)
Average Size of Household

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

Monthly SFR GPCD (chart, minimum of five years)
Estimated SFR Indoor Water Use
Estimated SFR Outdoor Water Use

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

Estimated MFR Indoor Water Use




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
3.2
3.3
3.4
3.5
3.6

Objective

Reason Why the PWS is Developing a Water Conservation Plan
Identify Water Conservation Goals

Prioritize Goals

Evaluate Goals

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
4.2

Describe Public Involvement During the Planning Process

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
5.2

Describe Challenges

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
5.4.1 Summary
542 Timeframes
5423 Results

5.5 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

553 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
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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:
e The American Water Works Association Water Loss Control Committee Free Water
Audit Software® (“Audit”).
e The NMOSE’s Gallons per Capita per Day Calculator (“GPCD Calculator”).

Section 1 includes the following subsections:
e Purpose
e Identify and Form a Planning Team
e Local Conditions
e Data Collection to Complete the Audit
e 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.
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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/resources-
tools/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/water-

knowledge/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):

e 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.

e 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.

e 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
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

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.

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:

e Single-Family Residential (SFR) is for a stand-alone or independently metered housing
unit.

e 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.

e Industrial, Commercial, Institutional (ICl) includes industrial properties such as
manufacturing sites, commercial properties such as restaurants and shopping malls, and
institutional customers such as schools, universities, and prisons.

e Other Metered includes all categories of billed use that are not classified in SFR, MFR,
or ICL

e 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.

e 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:
e Audit Reporting Worksheet
e 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.

Water Balance

The foundation of the Audit is the water balance

(Table 1) (AWWA, 2012). The water balance is made up
of components contributing to water supply and use. It
provides accountability as all of the water placed into a
distribution system should, in theory, equal all of the

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.

Other updates to the A WWA
software are scheduled. Check the
AWWA’s Water Loss Control
website occasionally for updates
(Www.awwa.org).

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.

13|Page




Table 1. Audit Water Balance

Authorized
consumption

Billed Billed metered consumption

authorized (including water exported) Revenue water
consumption Billed unmetered consumption

Unbilled Unbilled metered consumption

authorized Unbilled unmetered

consumption  |consumption

System
input
volume

Water losses

Apparent losses

Unauthorized consumption

Customer metering
inaccuracies

Systematic data-handling
errors

Real losses

Leakage on transmission and
distribution mains

Leakage and overflows at
utility’s storage tanks

Leakage on service
connections up to point of

customer metering

Nonrevenue water

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
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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 I1
(26-50), Level IIT (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. Ifthe PWS is Level I, the focus is data collection and short-term loss control. At Level
I, 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.

e Annual SFR GPCD (table or chart, minimum of five years)

e Monthly SFR GPCD (chart, minimum of five years)

e Annual MFR GPCD (table or chart, minimum of five years)

e Monthly MFR GPCD (chart, minimum of five years)

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

e 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:
e Objective and Reasons for Developing a Water Conservation Plan
e Water Conservation Goals
e Prioritizing Goals
e Evaluating Goals
e 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:
e Improve system management within five years as reflected in a data validity score of 70
or better on the Audit.
e Reduce nonrevenue water by 20 percent from five year average (2005-2009) by 2020.
e 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

20| Page



http://www.ose.state.nm.us/conservation_index.html

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:
e Public Involvement During the Planning Process
e 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, non-
governmental 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:
e Challenges
e Program Components
e Prioritizing Programs
e Current and Past Water Conservation Programs
e 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.

e Program title

e Summary of program

e Why the program was chosen

e How the program will be implemented

e Implementation dates (start and finish)
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e Targeted user (e.g., supply-side, landscape industry, homeowner)
e Anticipated cost (by year and total project)

¢ Funding source

e Anticipated staffing (list partnerships, if used)

e Anticipated results and how they align with goals

e Explanation of tracking and evaluation

e Estimated lifetime impact of the program

e 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

e Narrative describing how selected water conservation programs meet stated goals and
objective
e Opverall timeline of programs as related to objectives
e 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):

e 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.

e 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.

e 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-water-
manual.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 Much of the text in this section
Preparing Municipal Water Conservation Plans, July 1997, | came directly from the
http://www.usbr.gov/waterconservation/docs/MI.pdf. This referenced website. Be aware

that websites change frequently
and the listed addresses may not
be current.

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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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, sece AWWA’s M36 manual, Water Audits and Loss Control

A-3|Page


http://www.epa.gov/WaterSense/index.html
http://www.allianceforwaterefficiency.org/
http://www.awwa.org/
http://www.awwa.org/resources-tools/water-knowledge/water-loss-control.aspx

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

e 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.

e 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.

e 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.

e 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.cony/.

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:
e In-depth technical information allowing the true nature and behavior of meters to be
understood.
e 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.
e 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-management-

practices/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-development-
guide/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)

CUWCKC’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 Audit Input Values

Water
Balance Water Audit Inout Value Inout Definition® Public Water Supplier Input Value
Calculation Balance Term P P (million gallons or acre-feet)
Term
Use this column to gather data for input
into the Audit spreadsheet. []
Water System input Volume from All water diverted from groundwater or {}
supplied value own sources surface water, prior to treatment.
Master meter An estimate, or measure, of the degree of
error adjustment | any inaccuracies that exist in the master
meter measuring the volume from own
sources. Be sure to note if this is an over-
reading or an under-reading.
Water imported Any water imported into the system from
diversions not owned by the PWS
completing the audit.
Water exported Any water exported from the system to
end-users not serviced by the PWS
completing the audit.
Authorized Billed authorized | Billed metered All metered consumption that is also billed.
consumption consumption/

revenue water

This includes all categories such as single-
family residential, commercial, irrigation,
standpipes, construction meters at fire
hydrants, etc.

Billed unmetered

All billed consumption that is calculated
based on estimates or norms but is not
metered.

Unbilled
authorized
consumption/
nonrevenue water

Unbilled 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.
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Water
Balance
Calculation
Term

Water Audit
Balance Term

Input Value

Input Definition®

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

Unbilled
unmetered

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.

Water losses

Apparent losses/
nonrevenue water

Unauthorized
consumption

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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Water
Balance
Calculation
Term

Water Audit
Balance Term

Input Value

Input Definition®

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

Customer meter
inaccuracies

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.

Systematic data-
handling errors

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

Real losses = water losses - apparent 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.

Automatically calculated in audit
software

System data

n/a

Length of mains

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

Balance_ Water Audit Input Value Input Definition® Publi(_: Water Supplier Input Value
Calculation Balance Term (million gallons or acre-feet)
Term
Number of active | This includes all service categories
and inactive (commercial, residential, etc.), whether or
service not they are currently in use.
connections
Average length This is entered where meters are installed
of customer inside the home or building, mostly in
service line 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).
Average Use either an average or a weighted
operating average by miles of lines.
pressure
Cost data n/a Total annual cost | Includes operations, maintenance, and any
of operating annually incurred costs for long-term
system upkeep of the system (capital bonds,

infrastructure improvement, etc.) on an
annual basis.

Customer retail

This cost is the amount customers pay for

unit cost water service per 1,000 gallons; a weighted
average by customer class is
recommended.

Variable This is the cost to produce and supply the

production cost

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.

B-5|Page




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

Reporting Worksheet .~ Water Balnce %ng Matrix &

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 ; 5 6 ; 7 8
! At least 75% of !
treated-water
production
sources are 100% of treated-
50%-75% of metered, or at water production
- 0
° ° least 90% of the sources are
treated-water .
. source flow is metered; meter
production . .
. derived from accuracy testing
sources are ; .. : o .
Volume + Conditions metered sources. ' Conditions and electronic
metered; other . . .
from own i between Meter accuracy : between calibration are
sources are : . :
sources . t4and 6 testing and/or t 6and 8 conducted
estimated. : . !
Occasional electronic annually. Less
calibration are than 10% of
meter accuracy
. conducted meters are found
testing. . o
annually. Less outside of £6%
than 25% of accuracy.
tested meters are
found outside of
+6% accuracy.
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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 Aof Grade
Input Category (PG ELES REGUIATE Sl (from Grading Matrix)

Water supplied Volume from own sources

Master meter error adjustment

Water imported

Water exported

Authorized Billed metered
consumption Billed unmetered
Unbilled metered

Unbilled unmetered (if using default value, grade is 5)

Water losses Unauthorized consumption (if using default value, grade is 5)

Customer metering inaccuracies

Systematic data-handling errors

System data Length of mains

Number of active and inactive service connections

Average length of customer service line

Average operating pressure

Cost data 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

(

IR Reporting Worksheet 4

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 Public Water Supplier Input
Value (million gallons)

Volume from own All water diverted from groundwater or

sources surface water, prior to treatment. 4.419.670

Master meter error An estimate, or measure, of the degree

adjustment (enter of any inaccuracies that exist in the

positive value) master meter, measuring the volume

from own sources. Be sure to note if -58.595

this is an over-registered or an under-
registered reading.

Water imported Any water imported into the system
from diversions not owned by the PWS 0
completing the audit.

Water exported Any water exported from the system to
end-users not serviced by the PWS 0

completing the audit.

Input value

y
Volume from own sources: 4,419.670[ Million gallons (US)/yr (MG/Yr)
Master meter error adjustment (enter positive value): 88.393 |under—registered MG/Yr
Water imported: 0.000] MG/Yr
Water exported: 0.000f MG/Yr

WATER SUPPLIED:

4,508.063| Me/vr

Grade
Example City: Section 1 - DataTomection Section of Table 4 Water Audit Input Values
Requiring Grades
Grade
Watr AU it vt o
Matrix)
Water supplied Volume from own sources 9
Master meter error adjustment 7
Water imported --
Water exported =
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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 under-
registered (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

AUTHORIZED CONSUMPTION Click here:
Billed metered: 3,918.000| M&/¥r forhelp using option
Billed urmetered: 0.000| Me/¥z buttons below
Unbilled metered: 0.000| M&/¥r Pcnt: Value:
Unbilled unmetered: 56.351| ma/vr Lo @ U |

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

i..... Use buttonsto select

AUTHORIZED CONSUMBTION: | 3,974.351| Mo/¥r _
percentage of water supplied

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
WATER LOSSES (Water Supplied - Authorized Consumption) 533.713| Ma/vr T
Apparent Losses Pcnt: v Value:
- hl [
Unauthorized consumption: 11.270| Ma/¥r ‘0.25%1 VW | ‘
Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed
Customer metering inaccuracies: n 121.175| Ma/¥r ‘3.00%1 & o | ‘
Systematic data handling errors: n 5.000| Ma/¥r A
Choose this option to
______ enter a percentage of
Apparent Losses: 137.445 billed meterad

consumption. This is
Real Losses (Current Annual Real Losses or CARL) NOT a defaultvalue

Real Losses = Water Losses - Apparent Losses:

396.267| MG/¥r

533.713| Me/¥r

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. Ifthis 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: n 398.0| miles
Number of active AND inactive service connections: 30,887
Connection density: 78| conn./mile main
Average length of customer service line: 0.0| ft (pipe length between curbstop and

customer meter or property boundary)

Average operating pressure: E psi

COST DATA
Total annual cost of operating water system: n $25,555,152| $/Year
Customer retail unit cost (applied to Apparent Losses): n $3.19||$/1000 gallons (US)
Variable production cost (applied to Real Losses) : n $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.

Values in Performance Indicators

Performance
Indicator Performance indicator Related Calculated Values or Input Values
Category
Nonrevenue water as percentage Water supplied
by volume of water supplied Unbilled metered and unmetered
Apparent losses
Real losses
Nonrevenue water as percentage Unbilled metered and unmetered
by cost of operating system Apparent losses
Financial 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 Apparent losses
connection per day Number of active and inactive service
connections
Real losses per service connection | Real losses
per day Number of active and inactive service
Operational 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

*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

*%*% YOUR SCORE IS: 76 out of 100 ***

1: Master meter error adjustment
2: Customer metering inaccuracies For more information, click here to see the Grading Matrix worksheet

3: Volume from own sources
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Appendix C includes the following examples, which are unrelated:
e Audit
e GPCD Calculator
e Example City
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Audit

AWWA Water Loss Control Committee (WLCC) Free Water Audit Software v4.2

Copyright © 2010, American Water Works Association. All Rights Reserved. WAS v4.2

PURPOSE: 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.

USE: The spreadsheet contains several separate worksheets. Sheets can be accessed using the tabs towards the bottom of the
screen, or by clicking the buttons on the left below. Descriptions of each sheet are also given below.

THE FOLLOWING KEY APPLIES THROUGHOUT: Value can be entered by user
Value calculated based on input data
l:These cells contain recommended default values

Please begin b roviding the following information, then proceed through each sheet in the workbook:

NAME OF CITY OR UTILITY:|system | cowntrY: |usn
REPORTING YEAR:| 2010 START DATE (MM/¥YYY):| 01/2010 END DATE (MM/YYYY) : 12/2010
NAME OF CONTACT PERSON:|sohn Doe | E-ma1L:|iohn.doe@email.com | TELEPHONE : | 505-stss—sxzcs:

Ext. |

PLEASE SELECT PREFERRED REPORTING UNITS FOR WATER VOLUME: IMillion gallons (US) l

Click to advance to sheet.. click here: [[Elfor help about units and conversions

] Instructions IThe current sheet

] Reporting Worksheet |Enter the required data on this worksheet to calculate the water balance

l Water Balance |The values entered in the Reporting Worksheet are used to populate the water balance

| Grading Matrix IDepending on the confidence of audit inputs, a grading is assigned to the audit score

|Diagrams depicting possible customer service connection configurations

] Loss Control Pla g |

Comments:
Add comments here to
track additional
supporting information,

sources or names of
participants

Definitions Use this sheet to understand terms used in the audit process

Use this sheet to interpret the results of the audit walidity score and performance indicators

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

AWWA Water Loss Control Committee Instructions 1
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AWWA WLCC Free Water Audit Software: Reporting Worksheet

) 2010, Americ af an. All Righ

3,918.000
0.000
0.000

e 0 ] ]
zoos[® O ] ]

**%* YOUR SCORE IS: 76 out of 100 **»

1: Master meter error adjustment
2: Customer metering inaccuracies For more information, cli to see the Grading Matrix worksheet
3: Volume from own sources

AWWA Water Loss Control Committee Reporting Worksheet
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AWWA WLCC Free Water Audit Software: Water Balance

Copyright © 2010, American Water Works Association. All Rights Reserved. WAS V4.2

AWWA Water Loss Control Committee Water Balance

C4|Page



In the Reporting Worksheet,

AWWA WLCC Free Water Audit Software: Grading Matrix

Copyright ©2010, American Water Works

sociation. All Rights Reserved.

WASY 4.2

grades were assigned to each component of the audit to describe the confidence and accuracy of the input data. 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

Volume from own sources:

Select this grading
only if the water
utility
purchasesfimports
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.

25% - 50% of treated water

Conditions
production sources are metered;
3 between
other sources estimated. No
2and4

regular meter accuracy testing

50% - 75% of treated water

Conditions
production sources are metered,
between
other sources estimated.
4andB

Occasional meter accuracy testing|

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

is derived from metered sources. | Conditions
Meter accuracy testing and/or between
electronic calibration conducted § 6 and8

annually. Less than 25% of teste di
meters are found outside of ++
6% accuracy.

100% of treated water production
sources are metered, meter

accuracy testing and electronic Cﬁ;w!;:ﬁ
calibration conducted annually,
8and 10

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

100% of treated water production
sources are metered, meter
accuracy testing and electronic
calibration conducted semi-
annually, with less than 10%
found outside of ++ 3% accuracy.

Improvements to attain higher
data grading for "Volume from
own Sources” component:

i

ual r
Organize efforts to begin to
collect data for determining

to qualify for 4
Locate all water production sources on maps
and in field, launch meter accuracy testing for
existing meters, begin to install meters on

1o qualify for 6;
Formalize annual meter accuracy testing for all
source meters. Complete installation of meters
on unmetered water production sources and

to qualify for 8:
Caonduct annual meter accuracy testing on all
meters. Complete project to install new, or
replace defective existing, meters so that entire

to gualify for 10
Maintain annual meter accuracy testing for all
meters. Repair or replace meters outside of +-
6% accuracy. Investigate new meter
technology, pilot one or more replacements

o maintain 10;
Standardize meter accuracy test
frequency to semi-annual, or more|
frequent, for all meters. Repair or
replace meters outside of +£ 3%

- Bt oroets A i i
volume from own sources unmetered water production sources and complete replacement of all g meter 3 is metered. Repair] with innovative meters in attempt to improve accuracy. _Cnr_\(m uaﬂy
replace any obsolete/defective meters meters. o replace meters outside of +- 6% accuracy. meter accuracy. investigate/pilot improving
metering technology.
Houtly produdtion meter data Computerized system (SCADA or
. : Production meter data is logged : similar) automatically balances
Select n/a only if No automatic datalogging of : logged automatically & reviewed Continuous production meter data
¥ : automatically in electronic format 5 flows from all sources and
the water utility fails production volumes; daily on atleast a weekly basis. Data logged automatically & reviewed
3 and reviewed at leaston a g storages; results reviewed daily
to have meters on Inventory information on readings are scribed on paper 8 adjusted to correct gross error daily. Data adjusted to correct
; : I monthly basis. "Volume from own - > 3 © Mass balance technique
its sources of meters and paper records of | records. Tank/storage elevation 3 Conditions 5 Conditions | from equipment malfunction and 1 Conditions gross error from equipment Conditions
Master meter error sources” tabulations include compares production meter data
< supply, eitherits | measured volumesin crude | changes are notemployedin | between between ferror confirmed by meter accuracyl between | malfunction & results of meter | between
adjustment: B estimate of daily changes in to raw (untreated) water and
own source, andfor | condition; data error cannotbe | calculating "Volume from own 2and4 4andB testing. Tank/storage facility Bandg accuracy testing. Tank/storage | 8and 10
imported determined sources” component, Data is tanicilol e fetiliios: Wter elevation changes are faclity elevation changes are Imatmentylumeis fo.detoct
P P data is adjusted when gross data 9 Y ‘g anomalies. Regular calibrations
(purchased) water adjusted only when grossly automatically used in calculating a automatically used in "Volume
errors occur, or occasional meter e " between SCADA and sources
sources evident data error occurs. balanced "Volume from own from own sources” tabulations.
testing deems this necessary. A meters ensures minimal data
sources" component il

Improvements to attain higher
data grading for "Master meter|
etror adjustment” component:

)

1o gualify for 2.
Develop plan to restructure
recordkeeping system to
capture all flow data; set
procedure to review data daily
to detect input errors

ford:

Install automatic datalogging equipment on
production meters. |dentify tanks/starage
facilities and include estimated daily volume of
water added to, or subtracted from, "Water
Supplied” volume based upon changes in
storage

Review hourly production meter data for gross
emar on, at least, a weekly basis. Begin to
install instrumentation on tanks/storage facilities|
to record elevation changes. Use daily net
starage change to balance flows in calculating
"Water Supplied” valume.

to gualify for 8
Cornplete installation of elevation
instrumentation on all tanks/storage facilities.
Continue to use daily net storage change in
calculating balanced "Volume from own
sources” component. Adjust production meter
data for gross error and inaccuracy confirmed
by testing.

1o gualify for 10:

Link all production and tank/storage facility
eleyation change data to a Supervisary 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.

Monitar 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.

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

Conditions
sources are metered; other
between
sources estimated. No regular
2and4

meter accuracy testing.

50% - 75% of imported water
sources are metered, other
sources estimated. Occasional
meter accuracy testing

Conditions
between
4andB

At least 75% of imported water
sources are metered, meter

accuracy testing andior electronic i Conditions
calibration conducted annually between
Less than 25% of tested meters § 6 and 8

are found outside of +-6%
accuracy.

100% of imported water sources
are malered' meter accuracy

testing and/or electronic Gonsiiong
3 between
calibration conducted annually,
8and 10

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

100% of imported water sources
are metered, meter accuracy
testing and/or electronic
calibration conducted semi-
annually, with less than 10%
found outside of ++ 3% accuracy.

Improvements to attain higher
data grading for "Water
d Volume"

)

1o gualify for 2:
Review bulk water purchase
agreements with partner
suppliers; confirm
requirements for use and
maintenance of accurate

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

o qualify for B:
Formalize annual meter accuracy testing for all
imported water meters. Continue installation of
meters on unmetered exported water

1o 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.

10 qualify for 102
Maintain annual meter accuracy testing for all
meters. Repair or replace meters outside of +-
B% accuracy. Investigate new meter
technology; pilot one or more replacements

intain 10
Standardize meter accuracy test
frequency to semi-annual, or more,
frequent, for all meters. Repair or,
replace meters outside of +£ 3%

metering. Identify needs for Ul and = of Repair or replace meters outside of +- 6% | with innovative meters in attempt to imprave Arcllany Seinsly
new or replacement meters replace obsolete/defective meters obsolete/defective meters. e investigate/pilot improving
5 % ¥ meter accuracy. ;
with goal to meter all imported metering technology.
waler sources.
i 9
i e : aleastiiats o d walor 100% of exported water sources 100% of exported water sources
BElE ] Lossthan 25% of exported 25% - 50% of exported water 50% - 75% of exported water SUfees stemeleld, pElor are metered, meter accurac are metered, meter accurac;
bulk water to water sources are metered, 5 < P Conditions 5 2 P Conditions | accuracy testing and/or electronic | Conditions : v Conditions 5 ¥
. I sources are metered; other sources are metered, other gy testing and/or electronic testing and/or electronic
Water Exported: neighboring water remaining sources are between 5 between calibration conducted annually between A between
sources estimated. No regular sources estimated. Occasional X calibration conducted annually, calibration conducted semi-
utilities (no estimated. No regular meter 2and 4 4andB Less than 25% of tested meters Bandg | han 10% of f 8and 10 1l bl han 10%
el sccusepiteing meter accuracy testing meter accuracy testing s Toond o igtb-ar ot ess than 10% of meters are found annually, with less than 10%
e"“”sales) ey outside of +- 6% accuracy found outside of +- 3% accuracy.
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Improvements to attain higher
data grading for "Water
Exported Volume" component:

agreements with partner
suppliers; confirm
requirements for use & upkeep
of accurate metering. Identify
needs to install new, or replace
defective meters as needed

Locate all exported water sources on maps and
in field, launch meter accuracy testing for
existing meters, begin to install meters on

Formalize annual meter accuracy testing for all
exported water meters. Continue installation of
meters on unmetered exported water

i i of

a
obsolete/defective meters.

Complete project to install new, or replace
defective, meters on all exported water
interconnections. Maintain annual meter
accuracy testing for all imported water meters.
Repair or replace meters outside of +- 6%
accuracy.

nia 1 2 3 4 5 6 7 8 9 10
0.9ualify for 3; : : to qualify for 10 to maintain 10:
Review bulk water sales To gualify for 4: 1o gualify for6: Standardize meter accuracy test

Maintain annual meter accuracy testing for all
meters. Repair or replace meters outside of +-
6% accuracy. Investigate new meter
technology; pilot one or more replacements
with innovative meters in attempt to improve
meter accuracy.

frequency to semi-annual, or more
frequent, for all meters. Repair or
replace meters outside of + 3%
accuracy. Continually
investigate/pilot improving
metering technology.

AUTHORIZED CONSUMPTION

Billed metered:

nfa (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

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

unmetered exported water i and|
replace obsolete/defective meters
At least 50% of customers with
volume-based billing from meter
reads; flat rate billed for others.
Manual meter reading, under 50 %! -
Conditions
read success rate, remainder b
etween
Limited meter records,
2and4

fixed rate billed for the majority
of the customer population

no regular meter testing or
replacement. Billing data
ined on paper records, with|

At least 75% of customers with
volume-based billing from meter
reads; flat or fixed rate billed for
remainder. Manual meter reading
used, at least 50 % meter read
success rate, failed reads are

estimated. Purchase records | Gondfions
fy age of cust ; between
verify age of custorner meters; | " e<T

anly very limited meter accuracy
testing is conducted. Customer
meters replaced only upon

At least 90% of customers with
volume-based billing from meter
reads; remaining accounts are
estimated. Manual customer
meter reading gives at least 80%
customer meter reading success
rate, failed reads are estimated
Good customer meter records,
limited meter accuracy testing,
regular replacement of oldest
meters. Computerized billing

Conditions
between
Band8

At least97% of customers with
volume-based billing from meter
reads. Atleast 90% customer
meter read success rate; or
minimum 80 % read success rate
with planning and budgeting for
trials of Automatic Metering

Reading {AMR) in one or more | Conditions
pilot areas. Good customer meter] between
records. Regular meter accuracy § 8 and 10

testing guides replacement of
statistically significant number of
meters each year. Routine

At least 99% of customers 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) trials
underway. Statistically significant
customer meter testing and
replacement program in place
Computerized billing with routine,
detailed auditing, including field

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

component:

population is
unmetered,
cansider
establishing a new
policy to meter the
customer
population and
employ water rates
based upon
metered volumes.

Conduct investigations or trials|
of customer meters to select
appropriate meter models.
Budget funding for meter
installations. Investigate
volume based water rate
structures.

Purchase and install meters on unmetered
accounts. Implement policies to improve meter|

accounts, Eliminate flat fee billing and
establish appropriate water rate structure based

reading success. Catalog meter i
during meter read yisits to identify age/model of|
existing meters. Test a minimal number of
meters for accuracy. Install computerized
billing system.

upon Continue to
achieve verifiable success in removing manual
meter reading barriers. Expand meter accuracy

accounts. Assess cost-effectiveness of
Automatic Meter Reading (AMR) system for
portion or enfire systern; or achieve ongoing
improvements in manual meter reading succe s
rate. Refine meter accuracy testing program.

testing. Launch regular meter rey
program. Conduct routine audit of global
statistics.

Set meter goals based upon
accuracy test results. Refine routine auditing
procedures hased upon third party guidance.

must be zero naalHiting sormpleelfalure: Computenzed records with routine auditing of auditing of computerized billing investigation of representative
billing records, but only periodic
o L global statistics records for global and detailed sample of accounts. Annual audit
internatauciting conducte statistics; verified periodically by verification by third party.
third party.

Ifn/a is selected tomaintain 10
e : ' 1o qualify for 10: Regular internal and third party
s o to gualify for 6: to gualify for 8: Purchase and install meters on unmetered auditing, and meter accuracy

customermetsr 1o qualify for 2: to qualify for 4: Purchase and install meters on unmetered Purchase and install meters on unmetered accounts. Launch Automatic Meter Reading testing ensures that accurate

(AMR) systern trials if manual meter reading
success rate of at least 95% 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
routine auditing and require annual third party
review.

custorner meter readings are
obtained and entered as the basis|
for volume based billing. Stay
abreast of improvements in
Advanced Metering Infrastructure
(AMI) and information
management. Plan and budget
for justified upgrades in metering,
meter reading and billing data
management.

Billed unmetered

Select nfa 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
doindeed have a
water meter; i.e. no

Water utility policy does not
require customer metering; flat
or fixed fee billed. No data
collected on customer
consumption. Only estimates
available are derived from data

estimation methods using
average fixture count

Water utility policy does not
require customer metering; flat or
fixed fee billed. Some metered
accounts exist in parts of the
system (pilot areas or District

Metered Areas) with consumption ;3 Conditions
recorded on portable dataloggers.] between
Data from these sample meters 2and 4

are used to infer consumption for

by number of connections, or

the total customer population.
Site specific estimation methods

Water utility policy does require
metering and volume based billing
but lacks written procedures and
employs casual oversight,
resulting in up to 20% of billed

accounts believed to be Cﬁ;i‘gzzs
unmetered. Arough estimate of
4andB

the annual consumption for all
unmetered accounts is included in
the annual water audit, with no

Water utility policy does require
metering and volume based billing
but exemption exist for a portion
of accounts such as municipal
buildings. As many as 15% of

billed accounts are unmetered § Conditions
due to this exemption or meter | between
installation difficulties. Only a Gand8

group estimate of annual
consumption for all unmetered
accounts is included in the annual

Water utility policy requires
metering and volume based billing
for all customer accounts.
However, less than 5% of billed
accounts remain unmetered
because because installation is

hindered by unusual C;Jn ditions
tances. The goal isto L
circums Detivaen

minimize the number of
unmetered accounts. Reliable
estimates of consumption are

Water utility policy requires
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
thatis economical. Reliable
estimates of consumption are

Improvements to attain higher
data grading for "Billed
Unmetered Consumption”
component:

the custorner population, and a
reduction of unmetered
accounts. Conduct pilot

metering project by installing
water meters in small sample
of customer accounts and
datalogging the water
consumption

customer metering. 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.

Budget for staff resources to review billing
records to identify unmetered properties.
Specify metering needs and funding
reguirements to install sufficient meters to
significant reduce the number of unmetered
accounts

Refine metering policy and procedures to
ensure that all accounts, including municipal
properties, are designated for meters.
Implement procedures to obtain reliable
consumption estimate for unmetered accounts
awaiting meter installation.

unmetsrad sitnilarsorroach, are used for unusual ofinduidual water audit, with no inspection of shtained for Unmetered accounte obtained at these accounts via
accounts exist accounts g P via site specific estimation
buildingsAwater uses. individual unmetered accounts. asttods site specific estimation methods.
to gualify for 2.
Investigate a new water utility 9 ta qualify for 8
- G G o qualify for 6: 8 I ;
Rollopoeqlie metesing o, Implement a new water utility policy requiring L Uity f Install customer meters on a full scale basis. Continue customer meter installation {omainioin

throughout the service area, with a goal to
minimize unmetered accounts. Sustain the
effort to investigate accounts with access
difficulties to devise means to install water
meters or otherwise measure water
consumption

Continue to refine estimation
methods for unmetered
consumption and explore means
to establish metering, far as many,
billed unmetered accounts as is
economically feasible.

.
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considered a priority. Due to
poor recordkeeping and lack of|
auditing, water consumption
for all such accounts is purely
guesstimated

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

meter readings where available
The total number of unbilled,
unmetered accounts must be
estimated along with consumption
volumes.

Water consumption is quantified
directly fram meter readings
where available, but the majority
of the consumption is estimated.

the annual water audit. High level
auditing of billing records ensures
that a reliable census of such
accounts exists.

nia 1 2 3 4 5 6 7 8 9 10
Billing practices exempt certain
Billing practices exempt certain| ac:o_ums‘ suchiasiminicipsl Dated written procedures permit x . 5 .
buildings, but only scattered, Witten policies regarding billing Written policy identifies the types Clearly written policy identifies the
accounts, such as municipal billing exemption for specific
dated written directives exist to exemptions exist but adherence in, of accounts granted a billing types of accounts given a billing
buildings, but written policies accounts, such as municipal
justify this practice. A reliable : bractice is questionable. Metering exemption. Customer meter exemption, with emphasis an
do not exist, and a reliable properties, but are unclear
count of unbilled metered and meter reading for municipal management and meter reading keeping such accountsto a
count of unbilled metered s : regarding certain other types of > :
select nfa if all 5 is .tz > 3 y buildings is reliable but sporadic are considered secondary : minimum. Customer meter
= accounts is unavailable. Meter Conditions | accounts. Meter reading is given § Conditions Canditions o . Conditions
8 billing-e xempt 3 meter replacement and meter = for other unbilled metered priorities, but meter reading is management and meter reading
Unbilled metered . upkeep and meter reading on = between low priority and is sporadic. between . between between
consumption is reading occurs on an as-needed accounts. Periodic auditing of conducted at least annually to for these accounts is given proper.
these accounts is rare and not 2and4 Consumption is quantified from 4and6 Band8 Band 10
unmetered basis. The total annual water such accounts is conducted obtain consumption volumes far priotity 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:

1o gualify 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
Jjustification as to why any
accounts should be exempt
from billing, and with the
intention to keep the number of]
such accounts ta a minimum.

to qualify for 4:
Review historic written directives and policy
documents allowing certain accountsto be
billing-exerpt. Draft an outline of a written
policy for billing e xemptions, identify criteria tha
grants an exemption, with a goal of keeping this]
number of accounts to a minimum.

1o qualify for &

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.

to gualify for 8
Communicate billing exemption policy
throughout the o and

to gualify for 10:
Ensure that meter management (meter

procedures that ensure proper account
Conduct of

testing, meter rey and mete|
reading activities are accorded the same priorit

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

as billed accounts. Establish ongoing annual
auditing process to ensure that water
consumption is reliably collected and provided
to the annual water audit process.

fo maintain 10;
Reassess philosophy in allowing
any water uses to go "unhilled”. It
is possible to meter and bill all
accounts, even if the fee charged
for water consumption is
discounted or waived. Metering
and hilling all accounts ensures
that water consumption is tracked
and water waste from plumbing
leaks is detected and minimized.

Q
\ Clear policies and good
Clear extent of unbilled, Extent of unbilled, unmetered Coherent policies exist for same ’igi’i‘ﬁs:z’;‘ifﬁ‘e’z;fﬁg‘;lg:zs Clear policies exist to identify
Extent of unbilled, unmetered unmetered consumption is consumption is pattially known, Default forms of unbilled, unmetered tegistering consumption), but permitted use of water in unbilled,
consumption is unknown due Junknown, but a number of events and procedures exist to document] value of consumption but others await thg 9 P I % unmetered fashion, with the
to unclear policies and poor | are randomly documented each | Conditions certain events such as 1.25% of closer evaluation. Reasonable | Conditions usC;seo; :f:i(i’:{a;‘"(f)ﬁ;;g?m;d Conditions fintention of minimizing this type of
Unbilled unmetered: recordkeeping. Total year, confirming existence of suchy between | miscellaneous fire hydrant uses. system recordkeeping for the managed between Gvarsiahi Toyta\ Sonsuribtioniea between consumption. Good records
is g i but without 2and 4 Formulae is used to quantify the input uses exists and allows for annual § 6and8 m»xofgwell wantified usepsuch i Band 10 | document each occurrence and
based upon a purely subjective]  sufficient documentation to consumption from such events § volumeis |  volumesto be gquantified by "ﬂm'mmul‘;‘e flin sivaioaliios consumption is quantified via
estimate. quantify an accurate estimate of time running xtypical flowrate x § employed | inference, but unsupervised uses p diop Ut formulae (time x typical flow) or
the annual volume consumed number of events) are guesstimated. porary ' use of temporary meters.
relatively subjective estimates of
\ less regulated use
\ 5 : Lo qualify fod
1o gualify for5: 1
Utilize accepted default value vt ﬁiprﬁﬁfi
of125% nfsysle_m Ingi Utilize accepted default value of 1.25% of o lo.oualify for & policy and 5 > 3 a0
volume as an expedient means S e R Utilize accepted default value of | %05 00 g 1o qualify for 10: Cantinue ta refine palicy and
i 2 i 9 o n S ine written pr 1{ Il ith i i
Improvements to attain higher oipaing reasnn_ahle gain a reasonable guantification of this use. Tk nf‘syslemmput VOI'!me 3| checks. Assess water utility policy and procedures to Bl ?e bill edn u! oce:iure: lEsle vt pru_oedureswnh itls dflapich
data grading for “Unbilled quammcauovn of this use. SR expedient fmeans to gain a Proceed if | ensure that fire hydrant permits are issued for l;x]ses of unbilled, unmetere water are overseen| reducing the nuvpbev of allowable
Unmetered Consumption” 10 qualityfor 2 Evaluate the documentation of events that have| '8asonable quantification of all top-down | use by persons utside of the utilty. Create |2 Slctred pormting [ managanoy | ises U“Wa‘” in unbilled and
Establish a policy regarding ; : such use. Thisis particularly e - : water utility palicy to fashion. Any uses that
component: been observed. Meet with user groups (ex for = audit exists | written p for use and st < , 3
what water uses should be i e appropriate for water utilities who 3 i determine if some of these uses have value in | can feasibly become billed and
§ fire hydrants - fire departments, contractors to X andfor a of fire hydrants by water utility personnel. % ;
allowed as unbilled and e i are in the early stages of the el being converted to billed and/or metered status.] metered should be converted
unmetered. Consider tracking water auditing process. g eventually.
hydrants). volume of
a small sample of one such P
\ use (ex: fire hydrant flushings). Sisnaed
APPARENT LOSSES
. Coherent policies exist for some Clear policies and good
Unauthorized consumption is a
Procedures exist to document forms of unauthorized recordkeeping exist for certain Clear policies exist to identify all
known occurrence, but its extent Default
Extent of unauthorized S s some unauthorized consumption § 94 | consumption but others await events (ex tampering with water known unauthorized uses of
consumption is unknown due ystery. such as observed unauthorized closer evaluation. Reasonable meters); other occurrences have water. Staff and procedures exist
. requirements to document conditions 3 0.25% of 2 Conditions Conditions ;
3 to unclear policies and poor X fire hydrant openings. Use surveillance and recordkeeping limited oversight. Total to provide enforcement of policies
Unauthorized consumption observed events, but periodic fields between 2 system i between 5 between
recordkeeping. Total formulae to quantify this exist for occurrences that fall consumption is a combination of and detect violations. Each
repotts capture some of these and 4 input Band8 8and 10
unauthorized ption is b s consumption (time running x sk under the policy. Volumes volumes from formulae (time x occurrence is quantified via
gue sstimated OCCURNEes: o typical flowrate x number of  § """ ' Mo antified by inference from these typical flow) and subjective formulae (time x typical flow) or
consumption is approximated from employed
his lirmited data events) records. Unsupervised uses are estimates of unconfirmed similar methods.
guesstimated. consumption.
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nfa 1 2 3 4 5 6 7 8 9 10
stomer meters exst, but with  Poor recordkeeping and meter Rehable recordkeeping exists, Acrelisble efectronic (Good records of number, type and
e loct ava only ifthe unorganized paper records on | oversight is recognized by water meter information is improving as racordkeeping system for meters Ongoing meter replacemant and o0 o7 cUStOBWT hélere: dbol
alire Glstnene? meters, no meter accuracy utilty management who has meters are replaced  Meter sxists. Population includes 3 mix accuracy testing result in highly meter replacement o;xuvgs 9
population ia festing or meter replacemant allottad staff and funding Condisons | 2curacy testing is conducted § o oo | ofnew igh performing meters Conditions accurate custamer mater i deiona 1 Remiti meacacas searasll
Customer metering unms(peted In such | Program. Warkfiow is drwen | resources o organize improved NG annually for 8 small number of A and date melm.nim suspect retwenn population. Testing is conducted aivaen 9:'"6 rekable mtmyre =3 ™
inaccuracies: 8 co08 1he Folkirie chaoticaily by customer recordkeeping and stan meter Jands |meters Limited numberof oldest} ) o ‘accuracy. Routine, but limited, 6ands | samples of meters atvarying | o and 10 eom%o:n inaccuracy volume for
eniered riuist be complaints with ne preactive | accuracy teting. Existing paper meters replaced each year. ‘meter accuracy testing and meter lifespans to determine optmum the system. New metering
i, management. Loss volume frecords gathered and organized 1 Inaccuracy volume is largely an replacement occur. naccuracy eplacement sme for various 1ypes) Sachnolosiy is:smbeaciod 16 e
due %o aggregate meter provide cursory desposition of estmate, but refined based upon ralume 5 quantified using 2 mix of} of meters. weralg.,ccun ool P
inaccuracy is guesstimated. meter poputation, limited testing data reliable and less cartam data. A s
togualifyfor B
and annual mater accuracy testing 1o
eval 3 stati significant umber of
meter makesknodels Expand meter
program 1o replace
signdicant number of poor performing meters
@ach year
Note: all water
utties incur some. Policy for pemitting and biling is Pemnitiing and biling policy Sound poli
7 - 5 cy exsis for permitting
'":ME'::‘ :':;.' vz:::m’:;m?’ Fols_cy for permating and bilkng Poi_c_y and pvopgdwn_ for b m;':m:;mmh ing reviewed at least _lmnmnly of all customer hilllv'lg accounts,
iliios whh accounts) and billing. Billn exists but needs refinement. parmitting and billing a»st but systemin "'.m sk rpert Computerizad billing system Robust comguterized billing
propiteir datamaintsined ::.paperg Billing data maintained on paper needs refinement. Computenized At effect uﬂ!l:in;’ includes an amay of reports to system givas high function ality
Aatamis records which are in disarray records or insufficiently capable Condions biing system exsts, but is dated Condaiong adjust e on essured Canditione cnnﬁf(n billing data and system Candtions and reporting capabilities.
SysemmEDln Handling populasionsand - [No audis conducted to confir electronic database D@y P or hduntedad‘funnmmuy, Hebwedn. S st el | Batwaen functionality. Annual internal Setiien: Ammm of policy and data
reor fored rate billing, [biling data handiing efficiency. peniodic ungtructured suditing 2and4d Periodic, kmned intermal sudns 4and6 mtr‘w‘l‘z ,.l temalchacks of 6and8 checks conducted with plnqd:e §and 10 handling errore wnduuodl
anrofe oteur n' imbar o work conducted urmnmm baling cenduﬂfd and confiem with billng data error conducted third party audit 3 llu:wnnbumy intermally and audited by third
annual billin sscape routing biling dus data handing efficiency. Yoluma approximate accuracy the annually. Ressonably accurate chacks flag billing lapses. party annually, ensuring
tabulasons. 513 - lack of billing m:‘u P of unbilled water due to billing consumption volumes lost to qinnl'ﬁ;;al'on of consumption Consumption lost 1o billing lapses. consumption lost 1o billing lapses
positive value for oversight lapses is a guess. billing lapses. volume lost to biling lapses is s well quantified and reducing is minimized and detected as
the volume and  obtained. Sty S
select a grading
loqualifyfor8
Formalize regular review of permitting and
billing practicas. Enhance reporng capability
of computerized billing system. Formalize
regular suditing process to reveal scope of datal
‘handling error.
5 i [Sound policy and procedure s exst| . . -
m’:?r:’:::::’:::-n m:'::’::f:':h':::' condidon Sound policy and procedures for for permitting and commissioning [Sound pqﬁcym procaduras exwst| s‘:":ﬂ”;::]’ﬂ:’:::::x::"’
records of 2xsting water main & abandonments). Poor Condsons "’;‘"‘? '::;:f"""m "W | Condtions |8 YAtE "::*;:"m’w’fﬁ:“ Conditions e ”'m'f:‘ m.‘ w';’:m”." Conditions replacements. Geographic
Leagth of mains: installations makes accurate | procedures to ensure thatnew | between - m’ m:"" em!nll::;n n :apl betwaen fﬂa’i’:r?o ¥ I::lnnm'c ': :d i between “:mr"“m.'m .:'c between Information System (GIS) data
determination of system pipe water mains instalied by 2snd 4 29 4and6 4 L Band8 ping 5 | Sand 10 Jand asset management database
length impossible Length of duvelopers are accurately uncatain degres of armor by S0 Baa CIAIARL Ve iy Tarageneat eysem are dssd I agree and randorn field validation
Tsnsis tabulation of mains length . ood com!m:n l::dudu system store and manage dala. proves truth of databases
ackup.

AWWA Water Loss Control Committee Grading Matrx 4

C-8|Page



Grading

loqualfefor2:
Assign personn el to inventary

Loqualify for 10:
Close any procedural loopholes that allow

currant as-built racords and
compare with customer billing i 10 quasfy for 4 togualtvtor&:
aystem records and highway amplete Imo-luyof paper rocords afwater | . 2 . s
improvements 1o altan higher plans Assemble policy fora inae Gcain AR ”I";’ i R —— Lceaanil
data arading for *Length of Wosanmanth rasmd number of yaars. P"ﬂ' 1o audit year Review for Launch random field checks of fimited mmlm Link Geographic lrfolmimon System (GIS) and |Continue with gandardization and
Wahgr Mai g‘, w‘,‘, it d PG i and ok and main ingtaliations. Confirm inventory of vsoolds of locations Conver to assat Lconduct field  Jrandom field validason 1o improve
ol oo POITIOG A poscy for five years prior to au it year, correct any with backup as justified venfn:anm of data KROWIADN of 6y e,
of water main i b newwater man s and EITOrS of omissions, : -
2 the utility and bulldme abandonments X
developers; entify gaps in
procedure that result in poor
dacumentation.
\ Permating policy and procedures Sound permitting pobcy and well
\ Vi f enst, but with some gaps in p"m""mdg policy ";1 P'f"d';m B " managed and audited procedures,
ague oermmm? {of Ir\sw B | ) parformance and aversight are id@‘l"lli"caﬂ N‘ﬂ‘:ﬂd u”"“""d“!l PI°”<V:F Vm‘;”".’.‘:; ensure reliable management of
oor papr coraasgin of | b papes ecess,oce st Camputeiznd inormatin inormaton management syem e maneged compumized e conmediin g aiaion
= . o > s . Cond®ons | management system is baing | Conditions Conditions Conditions Computerized mformation
e cmecioneags oo sd ek vt e (s’ | i i s e i | e |45 sl s | S | tormatn manapert i | | ikt syt
of the nusfnbn of service D ‘:unn ections, which may vary 5. 2and4 RoperTRCRCKapping B RATS 4 amtt imited field venfications :noy AL and internal EJ‘,‘:!um audits allaws 8and10 | Geographic Information System
1 . ¥ vary Reasonably accurate tracking of ¢ St g (G1S) information agree; field
connections, which may be 10- 10% of actual count e ivice conn sclicn inslelsbony & audits Error in count of number counts of CDﬂI’\:EHOﬂS that is no vabdation proves truth of
15% in eeror from actual count dbsndomments butccunt canbie of S wnn-m;‘:s&hwd more than 2% inemor. databases. Count of connections
N up to 5% in error from actual fotal. e believed %o be in emor by less than

(See the “Service Connection Diagram” worksheet)

Improvernents 10 attan higher Draft new policy and o - e . mdaﬁmns 150 undowmmnd Lk
dat ding for Number of g g end JRefine pvllq and pvncnduru(av mmﬂq and Refine procedures to ensure consistency with | Fomabize regular review of p policy managemant system fo mamtain 10
MgmOng or FISORCHME 0 permimIg: billing, p g policy to estabksh new semvice and procedures. Launch randem Mlcmds un Genynphlclnlumubn Syltm {GIS) and Continue with standardization and |
Active '.'d Inactive 9"‘.”"' billing. Research and callect Wm {Customer Information System or connections or decomméssion existing of limite d num ber of locations. Deve lop reports field random field validason 1o improve
Suvice connerions paper records of intallations &y gigmer Billing Syster) to imgrove connections, Improve process ta include all | and auditing rechanisms for computerized cymm sudlling processes. D of Knowledge of system,
componernt: ssvenil’ | ion format for service connections. | totals for at least five yaars prior to sudit year information managemant systam. service i
Jears peonia R vea mwmm several levels of checks and
balances.
Gradings 1-9 apply # customer properties are unmetered, f custamer meters exst and are located inside the customer building premis es, or if the vm-r utility owns -ul is responsible for the entire service connection
piping from the water main to the customer building. In any of fiese cases the average distance between the curbstop or boundary separating utiiay' y 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 vabdity of the means vn quantify this value Esharoftwo conditions can be

Note: if customer
‘waler mebers are
located outside of

Policy requires that the curbstop

3) The customer water meter s
located outside of the customer
building adjacent to the curbstop
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E / ¢
bukding et o th |t daatan ot wotr ey | 2272 35 e defneston g Gaod poley requres thit e oo el iy somer ompansbityfor
between water utilty ownership ¥ ) standardizes the location of
c:vbs’.:n o "w“e”’:p a;\‘dycu:;lnmel and customer awr:?rmlp of the Lurhﬁo:zer;«ez ik Ihe' dll:r:ahm ] el ey s 16 def curbstops and meters, which are "'r‘lefe":“ie t:\"e:l;an pllplng In
Average lengh of cusomer | ool | conaecton pving. Curbsips | #4ict camacton pping. The “ownership and austomer ity omer responsbiiy fo irspacked won nebeion the Reportng Warksheet weh a
Mvicy ine il ?\: :1- ~ are erﬁen?d a" the g Piping from the waler mam to the vwnérsrlp of the service s:wm 'onnac?m i |n’ Accurate and well maintained g v. 3 ’l 10 l
ure's;o:;bz::t’l;( hteakpm:‘ but l"esn:hare not Cltbatop e the popany oftha - § Comilions connection pllpF:ng Curbstops are Condis Accwalevv:all-mamlal:;d pgapav Sanditiona S ectroelo o esisl Wil Sandiiing b) Cuvogv:sr";fga;v meters are
follow the grading baen well mantained or water utity, and the piping from | between generally installed as needed and batwesn of basic éemrcruc recordkeeping Fe ] eriodicfiakd chacka to confirm bewecn located inside customer buildings,
& tion fi documented. Most are buied | 11 Surbstop to he cistomar Asnd 4 are reasonably documented st stem exists Perodic field Sands ocatioes o seciace [Inas; Bsud th Ui etered.
1&993:’ o ol’!’ b 4. Their locat busdding is awned by the Thelf locati ¥ dely "ryk f "' Tengths f curbstops and customer meter O'I ;;;lr:pe lesI:redu;m orey.
3) Also see the | or cbscured. Thewlocation | o TS L e it location varies widely from checks confirm piping lengths for oA%.Ansceiraly Pomber of n ether case the distance is
Sewvice Connection | vanas widely from site-to-site, site-to-site, and an estimate of fis| a sample of customer properties. highly reliable since data s drawn
G not well documented and the customer propertie s from the
Dia gram worksheet | and astimating this distance is d based distance is hindared by the bill llows fi from & Geographuc Information
rbitrary dus 1o the unknown Sve/uge vieNncy s Tasee Spin Y availabilty of paper records Smtompr Dewg eysom e fof System (GIS) and coafirmed by
< ¥ Smited number of locations N reliable averaging of fhis length S Y g
location of many curbstops. reeasursdin lhe fakd routine field checks.
\, oot
\ Rasearch and collect paper | Formalize and communicate policy delinaating 1o quskfy for 6
Improvements to attaén higher Mmf:‘ dlwmm ::w 4 mz‘:;f:;mmg !:;;:" Establish coherant procedures 1o ensure that Imglement an electanic means of 10 qualify far 10 10 maintain 10
data grading for "Average stes in the ﬁenl:pu ingpige | records by fiskl spection of & smalsample of] POlicy for curbstap, meter And £ png;typically vie a cusiomer SN ot i s 2ol bontine it aten f stk At
Length of Custoener Service ettty 2 et pe ng pipe locators as documentation is followsd Gain consensus | information system or customer billing system | and Geographsc Information System (GIS),  Jran dom field validaton 10 improve
Line" component: it ek A A [ within the water utility for the estabishmant of 3 |Standardizs the process to conduct fisld ize process for field ver of data, of system.
m‘.":""u: tength of this ':;“'ﬂ Beie v, e psca st L system. of limited number of locasans.
samp in
manner 1o stare service connection data.
AWWA Water Loss Control Committee Grading Matrix
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Average operating pressure

Imprayements 10 aftam higher
data grading for "Average
rating =

component:
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1 2 3 4 5 6 7 8 9 10
Avalable records are poorly Effective pressure controls
assembled and maintained Limited telemetry monitoring of separate different presswee zones; % :"I::h:‘::‘:":':l:':r:;‘
papar records of supply pump stiersd it ’, ides 5 ?“ moderate prassure variation wml s P gt S
characteristics and water Z:anc‘ pre :9:;‘;:; :v‘hi;\ ‘; across $he system, occasional Sound ayr;vayw;:.w?:n:o:r'n"ered Wallmanaged, discrete pressure
distribution system operatng PR open boundary valves are zon8s exst with generally
conditions. Average pressura nec;vded L ?:jar;d\fnme:hloggoaks discavered that breach pressure hat bre?hezwss‘\n zonnas‘ W:'IL predictable pressure fluctuations d a“?:;maﬂag&dfgzsgre
is gue sstimated based upon mdr?:;'nel s:ei I:n?awh;i ,::‘ z0nes Basic telemetry monitoring w::o'edn;nm::ian m::molmq’ A current fulkscale SCADA ar:d :.c d’;ﬂ:::"w Sol exist I’:‘T‘Q
this informason and ground pezs ao:n I:zns Y7y Condsons | of the distnbution system logs | Condtions e ,.::m d;.g Conditions §System exists to monitor the water] Conditions or 'y"m isagiire dal; ac?uss
elevasons from crude P P between pressure data electroncaly, batween P between distribution syséem and collect betwean Y P p
fopographical maps. Widely Arotage presis s dnlmined 2and4 JPrassure data gathered by gaugesy 4 and 6 stectronically, Pressum gatheied Gand8 | data,including real time pressure § 8 and 10 the water distribulion systern
varying distribution system by avernging falatnely criide data. or dataloggers at fire hydrants or by guugeoidatalopgers atfee ] a(lilhgs a representate sites Axeegs aydci racziNe s
pressures due %0 undulating y:::;z :fni:i;‘ri‘iu:; :2::;': buddings when low pressure hﬁ:‘:::::m:‘;:::g :ge';:’: across the system. The average "Z‘I';t:i C::f;?::’:;ﬁ':ci::r:;:‘
terrain, high system head loss eystem head loss and gaps m‘ complaints arise, and during fire during fire flow tests and s;ﬂ.m system pressure is defermined *
and weak/erratic pressure e site contrati I the flow tests and system flushing fhithin Aiarina Nissers 16 rom reliable SCADA Systemn data,
controls further compromise P dishibision syst Reliable topographical data exists det "gn db g:""“ ool
the validity of the average IBHOHEOM ByEam Average pressure is calculated Lcdi, .reha{l:’:iagn L)
pressure calculation usEng this mix of data
lo.quahty for b
1oqualivfor2 oquaslyfornd Expand the use of pressure
Emgl s Formalize a procedure to use pressure gauging/datalogging equipmert to gater 19 qualif for &
andfor m.u:::gntn gavging/datalagging e ipment {o gather o dp dits & 2 5 Install 8 Supervisory Cantrol and Data ; 10 mantain 10
- pressure data durmg various system events I of sites, based upon pressure z0nes or aeas. s logqualiffar il - :
10 obtain pressure chaslow : Jainits Scalicit Utiliz and flow data t Acqusition (SCADA) System fo morior system oy i duta o lic | Continue to refine the hydraulic
from fire PUCESS IOV [ iBumR sty O OpUAY N2U PP RbOIE AR SN N 10 parameters and control operations. Set regular IRV SIR G pom oot orn iy eay) madel of the digtribusan
"::"‘"Tn‘::. testing, Gather pump pressure and flaw data st | determine supply head entering sach pressure e e fox 15" | model of the distnbution system that has been ks m"'”' :
hydrants Locate accurate | o ony dlow reqimes. Identify fauy pressurs | zone or district. Correct any faully pressure calibrated via field measurements in the water | 219 0 i
topographecal maps of service 5 7 X ingure data sccuracy. Obtain accurate L) SCADA System for raal-time
Redpisaiin s contrals (pressure reducing vatves, allitude cantrols (prossure reducing valva s, albtude topoaraphical data and ublize pressurs dats digrbution system and confirmed In Tessmita daid 2ol ibmioaand
oeder to confimn groundl o oo nially open boundary vabes) snd plan]  valves, paially open boundary vabes) to g P compansons with SCADA System data. Ftaseito cam. cyl (sl
elavations. Research pump ¢ B i gathared from field surveys to provide averaging.
data sheets 10 find pu I10,FEOpRI cOnlUns Srbenutw A0 X -1tk I} S mes e ey 8 G NTRG R Bn i ne exdensive, refiable data for pressure averagin
r&l' preszure data from these efforts availableto | Use expanded pressure dataset from thess . 9ing
prassureflow charactenstics | = one e cosemwida averaps prassur jvities 1o g ystem-wide sverage
pressure
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nia 1 2 3 4 5 6 (E 8 9 10
e Reliable alectronic, indusiry- Raliable elactronic, ndu str .
Jicomgliste gupet.thcenti sl Reasonably maintained, but Eectronic, industry-standard cost standard cost accounting s ;em standard cost account sy;em Reabl elactr ik Inclkcy
fack ol poL oy paper or eleckronic | Cond@ons Jaccounting systerm in place Gaps| Conditions | 9.5t Conditions 2 Conditions QaCard castatoountion eyetar
Totalannual cost of operating operating functions making itedd in ptace. with all pertinent water  place, with all pertinent water n place, with alt pertinent weater
accounting provid es data to between | in data known to ewst, persadic | between | oot operating costs tracked between | syetem operating costs tracked. between
water system calculation of watar system h ' 2andd I " & 4and6 ystem op 9 6 and8 P! 9 3 1o | system operating costs racked
operating costs a pure osbmate the major portion o and 4 finternal reviews ‘;:"ddul:: but noty 4 a Data audited penodically by utilty] ©3n98 | Data audied at [east annually by | S and Data audited annually by utility
guesstimate water systemn operating costs a structured audit persannel, not a Cm:_l::d Public utildy prxﬂd. and p:nomully personnel and by third-parly CPA
Impravements 1o attain highee SOOOGY Gather available records, foquaiyford; Eatablish p for periodic intemal adit of 1o.qualify forg' 10 qualify for 10 . :
| ; b 0 : Maintan program, stay sbreast of
ag:“ g‘v;mg::: T;umw NONNNNY  nstitute new procedures to mmmml water syeter operating costs; deriify cost data| - Standardize the process conduct routine  |Standardize the process 1o conduct a third-party] expenses subject to ematic cost
Operating "Wt"“‘ b, o,y '?.J:c"::mz" audit R ss ete wer i aps and. nmn wwad\mmvmﬁng Hese financial sudit on an annual basis. financial 3udit by a CPAon an annusl basis | changes and mm costs
SR oD N N\ ata of most utstanding costs. proactively
2 Y PGS
\vdmlvqualad. cumbarsome watar, Customer
rate structure is use, with ¥ population
periodic hestoric amendments Dgted.oumbersomaeater ate Sralght-fuyard watir rate unmetered o Effective water rate structure is i
that were poorly documented structure, not abways employed structure in use, but not updated Fixed fee Clearty written, up-to-date water force and is applied relisbly in
and implemented, resulting in consistently in actual biling in several years Billing charged rate structure is m force and is billing operstions. Camposite
classes of customers baing operavons The actual composite Condisons operations reliably employ the rate| single applied relably = billing Conditions Jcusiomer rate is detemined.using Conditions Third party reviewed weighted
Customner refail und cost bied inconsistont chages. billing rate is known to differ from AL grucdure The composite bifing oty S operatons. Composie customer Bafdeon Rk Tled ISR rompee between | **rR0¢ composite consumption
(applied % Apparent Losses) Thu ctial corposte b’?lllng the publishad water rate structure, 2and 4 rate is darived from a single nu:\bev rate is determined using 3 6andd oon‘:umplion vaz mclupdmg 8and 10 rate (includes residential,
ey s sy | Jr62 ey scte e i s amieid] oL [ e e el ot b TR LA
;‘":::n:": %‘:::T;i:":’;le determined , allowing a composite effect of drﬂerer;l rates from mh::mle rate block. e;ﬂ-dhg:);nnlhe;cu:t:m;r c:sses
\ 'Ie“:s'"“ degree of 'L:m’mg billing rate to be guantified varying customer classes :u:!olrpnar iy ochobord ol oz
\ indeterminate classes.
QXY roviinte st : T e Mater, Kaep water rate sructure current
implement water rates Baviny e walr rats Aruchire and auslomers | bl _ “in addrassing the water utiity’s
_ Sedkilg ¥ o mmmunumu Assess billng. E”“’"'l'_‘““'m ;’;;‘:;m' and chage | Evaiate yolumo of water ussd in each usage: | Conduct s ponoic thed-pary aude ofwater | 5 0iC Rl s ot g
R nd ot mmpmm: N FERESS to ensure that actual biing | &30 N&lmvﬂh i |atesbased] block by al assications of sers Mligly | usad i aach usage bock by ai ciassiicatons | caicuition of the cusiamer unit
Create & cumment, formal water owmnm:p‘o:leth ‘::Ilbiahcd m ate dructuro, ater] volumes by full rate structure. of users. Multiply volumes by full rate stucture. | ie 5s new rate companente,
rate document and gain struct Lolymes customer classes, o lcﬂm
Note: if the water Reliable alectronic, industry- Ether of two conditions can be
utdity Incomplete paper records and Reasonably mantained, but Blacuanis, Induskyatandant cos standard cost accounting system met to obtain a grading of 10
I = accounling system in place. Relable electronic, mdustry
P P ack of on . Paper or eleckronic in place, with all pertinent water B 1) Third party CPA audit of all
its antira water prmary g functions g provides data to Cond Electric VOV"'GL:M 12:1:1@"; S systemn operating costs racked Condi swndard :ohﬂ;lcwlnmg ”?a‘:"‘ Cond primary and sscandary cost
Variable production cost supply, then enter | {electric pawer and treatment roughly esmate the basic ondars | costs ars elebly tre o ONGRONE § oo rinent additional costs beyond onditions’ Bk pacHS Wil ESLySIAe) Conditions components on an annual basis.
(applied to Resi Losses) the unit purchase | costs most N§mckaa i o power between [ aflow accurste calculation of unit 8 between power and treatment (ex habikay, between | production costs tracked. Data & betwean ar
& <t of the bulk 3 - e 2and 4 variable producton costs based 4and b ‘! Band8 Jaudted atleast annually by utility | S anc 10
co & bul calculation of variable costs and reatment costs) and o e Paa it anie A0 asts residuals management, etc.) are wonoal, snd pkriodicaliv b 2) Water supply is entirely
water supply i the production costs a pure calculate a unt variable e audledpnle aIIY‘ Ve included in the unit variable 2", li\lld» pﬁ! y oy purchased as bulk snported water |
Reportng Quesstimale production cost d oviud:c b'ansrsy produckon cost Data audited at g and unit purchase cost serves as
Worksheat with 2 P loa st annually by utility personnel the variable production cost
- 1o quaity for & to ualifyfor8
Formahize process for regular internal audits of | Formakze the sccounting process to indude
\mprovements lo attai highee | praduction costs. Amnwlnlunﬂalmal Jprimary cost components (power. traatment) as | — ]
Lol 'g‘",;,""‘" : ol s | {iabi anagemen well ity by s CPAon sn aanusi bads |
g ki N standards for water utilitie s ula i .qlmm #tc) Conduct pariodic
mom operations functions vatiable mmln ml. third-party audits.
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AWWA WLCC Free Water Audit Software: Customer Service Line Diagrams

} Back to Instructions
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Return to Reporting Worksheet

Average Length of Customer
Service Line

Lp = 0 since meter
at curb stop

Connection

The three figures shown on this
worksheet display the
assignment of the Average
Length of Customer Service g T
Line, Lp, for the three most Water Main  Curb.
common piping configurations. \.

F a =
Figure 1 shows the P
configuration of the water meter b

(AR AT AT
b ul HE] 3

Faucet

=il llm=l=

outside of the customer building v
next to the curbstop valve. In Figure 1 Typical house connection: Meter at curb stop
this configuration Lp = O since e )

the distance between the
curbstop and the customer
metering point is essentially
zero.

(underground pipe
Figure 2 shows the from curb stop to meter)
configuration of the customer

water meter located inside the
customer building, where Lp is
the distance from the curbstop

to the water meter.

Connection

Curb
stop

Connection to Property ey

Water Mai i 4 poundary m

Figure 3 shows the e e v\ E] o
configuration of an unmetered \ ng

e /[ e e e

.i - -
—

customer building , where Lp is / Water moter
X Cellar
»

the distance from the curbstop
Typical house connection: Meter inside property

to the first point of customer
water consumption, or, more )
simply, the building line. Figure 2

Not to scale
In any water system the Lp will - -t
vary nhotably in a community of & -
different structures, therefore Lp -
the average Lp value is used
(underground pipe

and this should be
approximated or calculated if a
sample of service line
measurements has been
gathered.

Connection from curb to point of first use)

renerennnc i
i

so
23

Connection to

Water Main Cum—\
Click for more
information

’
-

s <y o | < S

B

—Il-ill—-ll—

boundary F"""ﬂ] i: m%] = ﬂi]l”

¥

\

Figure 3 Typical house connection: Unmetered
Not to scale
AWWA Water Loss Control Committee Service Connection Diagram 1
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Description

= unauthorized consumption + meter under-registration + data handling errors

Includes all types of inaccuracies associated with customer metering as well as data
handling errors (meter reading and billing), plus unauthorized consumption (theft or
illegal use) .

NOTE: Over-registration of customer meters, leads to under-estimation of Real Losses.
Under-registration of customer meters, leads to over-estimation of Real Losses.

= billed metered + billed unmetered + unbilled metered + unbilled unnetered

The volume of metered and/or unmetered water taken by registered customers, the water
supplier and others who are implicitly or explicitly authorized to do so by the water
supplier, for residential, commercial and industrial purposes. This does NOT include
water sold to neighboring utilities (water exported).

Ruthorized consumption may include items such as fire fighting and training, flushing of
mains and sewers, street cleaning, watering of municipal gardens, public fountains,
frost protection, building water, etc. These may be billed or unbilled, metered or
unmetered.

This is entered for unmetered services and in cold or other areas where meters are
installed inside homes and buildings. It is the length of customer service line either
between the utility's service connection {(often at the curbstop) and the meter, or to
the building line (first point of customer consumption) if customers are unmetered.
Note that the length of service connection between the main and customer service line
is owned by the utility and its length and potential leakage is accounted for in the
UARL formula by the number of service connections.

What role does the "Average Length of Customer Service Line™ parameter serve in the
Water Audit?

In many water distribution systems the water utility has maintenance responsibility for
a portion of the customer service piping from its connection point at the water main to
the curbstop valve located midway to the customer building. The customer is
responsible to maintain the customer service piping from the curbstop to the building
premises. TWhen leaks arise on customer service piping, water utilities respond faster
to repair leaks than customers when the leak is on piping under their responsibility.
Leak durations are longer on the customer-maintained piping than the utility-maintained
piping. The total length of pipe maintained by customers is one of the components of
the Unavoidable Annual Real Loss (UARL) equation and is determined by multiplying the
average length of customer maintained pipe, Lp by the number of customer service
connections. Therefore this parameter is important to the calculation of the UARL and
the Infrastructure leakage Index (ILI).

The average pressure may be approximated when compiling the preliminary water audit.
Once routine water auditing has been established, a more accurate assessment of average
pressure should be pursued. If the water utility infrastructure is recorded in a
Geographical Information System (GIS) the average pressure at many locations in the
distribution system can be readily obtained. If a GIS does not exist, a weighted
average of pressure data can be calculated from water pressure measured at various fire
hydrants scattered across the water distribution system.

211 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. This includes all groups of customers such as
domestic, commercial, industrial or institutional. It does NOT include water sold to
neighboring utilities (water exported) which is metered and billed. 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 lagtime, however additional analysis is
necessary to determine the adjustment value, which may or may not be significant.

All billed consumption which is calculated based on estimates or norms but is not
metered. This might be a very small component in fully metered systems (for example
billing based on estimates for the period a customer meter is out of order) but can be
the key consumption component in systems without universal metering. It does NOT include
water sold to neighboring utilities (water exported) which is unmetered but billed.

I=number of connections / length of mains

AWWA Water Loss Control Committee Definitions
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Description

omer meter.lng inaccuraci

Apparent water losses caused by the collective under-registration of customer water
meters. Many customer water meters will wear as large cumulative volumes of water are
passed through them over time. This causes the meters to under-register. 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. Alternatively, if the auditor
has substantial data from meter testing to arrive at their own volumes of such losses,
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, then a positive wvalue should be entered. A
value of zero in this component is valid only if the water utility does not meter its
customer population.

unit

The Customer Retail Unit Cost represents the charge that customers pay for water
service. This unit cost is applied to the components of apparent loss, since these
losses represent water reaching customers but not (fully) paid for. It is important to
compile these costs per the same unit cost basis as the volume measure included in the
water audit. For example, if all water volumes are measured in million gallons, then
the unit cost should be dollars per million gallon ($/mil gal). The 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. 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, stormwater or biosolids processing, if these

charges are based upon the volume of potable water consumed.

I?he 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.

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 ]

erimeterier

An estimate or measure of the degree of any inaccuracy that exists in the master meters
measuring the Volume from own sources. Please also indicate if this adjustment is
because the master meters under-registered {did not capture all the flow) or over-
registered (overstated the actual flow). All systems encounter some degree of error in
their Master Meter data. Please enter a positive value.

= Apparent Losses + Real Losses + Unbilled Metered + Unbilled Unmetered
Water which does not provide any revenue to the utility

onnection

Number of service connections, main to curb stop. 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)

Physical water losses from the pressurized system 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.

IWater which is charged to customers to provide revenue to the utility.

Apparent water losses caused by systematic data handling errors in the meter reading and
billing system.

These costs include those for operations, maintenance and any annually incurred costs
for long-term upkeep of the system, 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. These costs should not include
any costs to operate wastewater, biosolids or other systems outside of drinking water.
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Description

Includes water illegally withdrawn from hydrants, illegal connections, bypasses to
consumption meter or meter reading equipment tampering. While this component has a
direct impact on revenue, in most water utilities the volume is low and it is
recommended that the auditor apply a default value of 0.25% of the volume from own
sources. If the auditor has well validated data that indicates the volume from
unauthorized consumption is substantially higher or lower than that generated by the
default value then this value can be entered. However, for most water utilities it is
recommended to apply the default value. Note that a value of zero will not be accepted
since all water utilities have some volume of unauthorized consumption occurring in
their system.

UARL (gallons/day)=(5.41Lm + 0.15Nc + 7.5Lc) xP,
or
UARL (litres/day)={18.0ILm + 0.8Nc + 25.0Lc) xP

where:
Lm = length of mains {miles or kilometres)
Nc = number of service connections
Lc = total length of customer service lines (miles or km)

= Nc multiplied by the average distance of customer service line, Lp (miles or km)
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) . It is not necessary that water utilities set this level as the target level of
leakage, unless water is unusually expensive, scarce or both.

NOTE: The UARL calculation has not yet been fully proven as effective 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.

All consumption that is unbilled, but still authorized by the utility. See "Authorized
Consumption” for more information.

Metered Consumption which is for any reason unbilled. This might for example include
nmetered consumption of the utility itself or water provided to institutions free of
charge. It does NOT include water sold to neighboring utilities (water exported) which
is metered but unbilled.

Any kind of Authorized Consumption which is neither billed nor metered. This component
typically includes items such as fire fighting, flushing of mains and sewers, street
cleaning, frost protection, etc. In most water utilities it is a small component which
is very often substantially overestimated. It does NOT include water sold 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 of 1.25% of the
volume from own sources. Select the default percentage to enter this value. If the
water utility already 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: Convert From... Converts to.....

1| Million Gallons (US) | = 3.06888 | Acre-feet
(conversion factor = 3.06888328973723)

AWWA Water Loss Control Committee Definitions
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Description

To use th? percent value To enter a value choose this button and enter
choose this button the value in the cell to the right

NOTE: For unbilled umnmetered consumption and unauthorized consumption, a recommended
default value can be applied by selecting the Percent option. The default values are
based on fixed percentages of water supplied 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 3 is automatically applied (however, this grade will not be displayed).

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 should also
include the unit cost of bulk water purchased as an import if applicable.

IThe volume of treated water input to system from own production facilities

Bulk water sold and conveyed out of the water distribution system. Typically this is
water sold to a neighboring water utility. Be sure to account for any export meter
inaccuracy in reporting this volume

Bulk water purchased to become part of the water supplied. Typically this is water
purchased from a neighboring water utility or regional water authority. Be sure to
account for any import meter inaccuracy in reporting this volume

= apparent losses + real losses

The difference between System Input and Authorized Consumption. Water losses can be
considered as a total volume for the whole system, or for partial systems such as
transmission or distribution systems, or individual zones. Water Losses consist of Real
Losses and ARpparent Losses.
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AWWA WLCC Free Water Audit Software:

pyright © 2

Amencan vvaie

Association

All Rights Reserve

ss St i

Determining Water Toss Standing

o

Water Loss Control Planning Guide

Water Audit Data Validity Level / Score

Area

Functional Focus

Level | (0-25)

Level Il (26-50)

Level lll (51-70)

Level IV (71-90)

Level V (91-100)

Audit Data Collection

Launch auditing and loss control
team; address production
metering deficiencies

Analyze business process for
customer metering and billing
functions and water supply
operations. Identify data gaps.

Establish/revise policies and
proced 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

Short-term loss control|

Research information on leak
detection programs. Begin
fiowcharting analysis of
customer billing system

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

Stay abreast of improvements in
metering, meter reading, billing,
leakage management and
infrastructure rehabilitation

Long-term loss control

Target-setting

Benchmarking

For validity scores of 50 or below, the shaded blocks should not be focus areas until better data validity is achieved.

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

Conduct detailed planning,
budgeting and launch of
comprehensive improvements
for metering, billing or

Continue incremental
improvements in short-term and
long-term loss control
interventions

the water audit p infrastructure rr gement
Establish long-term 'apparent E'stabllsh mid-range (5 year Evaliinte snid rebne lsss conticl
and real loss reduction goals | horizon) apparent and real loss cals on a yearly basis
(+10 year horizon) reduction goals 9 Y

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

C-17|Page
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Once data has 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.

= = = Qae e O - o = = e
O 0 o = - - O = = O Cd aA( e O O OpP O
Target ILI Range Financial Considerations Operational Considerations Water Resources Considerations
Water resources are costly to Operating with system leakage above |Available resources are greatly
develop or purchase; ability to this level would require expansion limited and are very difficult
increase revenues via water rates is|of existing infrastructure and/or and/or environmentally unsound to
3.0 — 320 greatly limited because of additional water resources to meet |develop.
regulation or low ratepayer the demand.
affordability.
Water resources can be developed or |Existing water supply infrastructure|Water resources are believed to be
purchased at reasonable expense; capability is sufficient to meet sufficient to meet long-term needs,
periodic water rate increases can bel|long-term demand as long as but demand management interventions
3.0 -5.0 feasibly imposed and are tolerated reasonable leakage management (leakage management, water
) ) by the customer population. controls are in place. conservation) are included in the

long-term planning.

Cost to purchase or obtain/treat Superior reliability, capacity and |Water resources are plentiful,
water is low, as are rates charged integrity of the water supply reliable, and easily extracted.
>5.0 - 8.0 to customers. infrastructure make it relatively

immune to supply shortages.

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 -

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.
tisss than 4.0 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.

AWWA Water Loss Control Committee Loss Control Plan
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CC Free

Water Audit Software:

America @ i R

ck to Instructions

| 94,536.900] Million gallons : ¢
[ 2,779.300) [over-registerea  |m
B [oel
[ 7.100.400]
|

57,242.400
—
]

(O © [164.200

[O_@® ]2,086.300

| |0 ® Jiso.z00

$219,182,339| §/ve
$/1000 gallons (US)

*%* YOUR SCORE I 82 oub iof 100 **+

1: Yolume from own sources
2: Billed metered

For more information, click here to see the Grading Mat vorksheet
3: Systematic data handling errors

AWWA Water Loss Control Committee BEx. Audit 1 (Million Gallons)
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AWWA WLCC Free Water Audit Software: Reporting Worksheet
. Back to Instructions |

f Ame s Association. AllF

Cli

[0 ® Jass.500
| __|Oo @ J2.851.000

errors are likely, ease enter otherwise grade

[& ] 4,161.0
| o | 287,90

$/1000 litres

*h* YOUR SCORE IS: 66 cut of 100 **¥

1: Volume from own sources
2: Billed unmetered For more information, click here to see the Grading Matrix worksheet
3: Total annual cost of operating water system

AWWA Water Loss Control Committee Ex. Audit 2 (Megalitres)
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AWWA WLCC Free Water Audit Software: Acknowledgements

AWWA Water Audit Software Version 4.2 Developed by the Water Loss Control Committee of
the American Water Works Association May 2010

This software is intended to serve as a basic tool to compile a preliminary,

or “top-
down”, water audit.

It is recommended that users also refer to the 3rd Edition AWWA M36
Publication, Water Audits and Loss Control Programs, for detailed guidance on compiling a
comprehensive, or “bottom-up”, water audit using the same water audit methodology.

ANDREW CHASTAIN-HOWLEY, Miya Water

DAVID GOFF, P.E. Goff Water Audits & Engineering
GEORGE KUNKEL, P.E. Philadelphia Water Department
ALAIN LALONDE, Veritec Consulting

DAVID SAYERS, Delaware River Basin Commission

- Alegre, H., Hirner, W., Baptista, J. and Parena, R. Performance Indicators for Water
Supply Services. IWA Publishing ‘Manual of Best Practice’ Series, 2000. ISBN 1 900222 272

- Kunkel, G. et al, 2003. Water Loss Control Committee Report: Applying Worldwide Best

Management Practices in Water Loss Control. Journal AWWA, 95:8:65

- AWWA Water Audits and Loss Control Programs, M36 Publication, 3™ Edition, 2009
- Service Connection Diagrams courtesy of Ronnie McKenzie, WRP Pty Ltd.

AWWA Water Loss Control Committee Acknowledgements
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GPCD Calculator

LC

Gallons per Capita - v2.04 Beta

Release Date: Mar, 16,

This spreadsheet-based GPCD calculator is designed to help quantify and track water uses associated with water distribution systems. The spreadsheet contains several separate
worksheets. Sheets can be accessed using the tabs towards the bottom of the screen, or by clicking the buttons on the left below. Descriptions of each sheet are also given below.

It should be noted that all the recorded data should be from actual metered results and should not include any estimates.

Value to be entered by user

‘Dropdown box, pick from list Look for the following boxes that provide additi

I FO. { PL
THROUGHOUT :

Value calculated based on input data Instructions

:No longer available for input

Please begin by providing the following information, then proceed through each sheet

NAME OF CITY OR UTILITY: | Example Med | [ New Mexico

Enter the most recen
REPORTING YEARS: reporting yea

NAME OF CONTACT PERSON: | | E-matws| | TELEPHONE :
Ext.

Data can be entered back to:

SELECT THE REPORTING UNITS FOR VOLUME DATA: Gallons (US) For unit converter click here:

ruction til This sheet

Census data and the portal to get the data from the Census website

single-Family residential gallons and population

Multi-Family residential gallons and population

Other data including Commercial, Industrial and Institutional ([1.3] and Other metered [1.4] categories

Data related to water reuse projects

|To:al Production and Diverted Water

The calculated data graphical review of most commonperformance indicators
r=====-===l The calculated data graphical review of annual performance indicators

“ I The calculated data graphical review of monthly performance indicators
==

Use this sheet to understand terms used in the audit process

All parties reserve the right to the data ded in this d This does not bind the OSE or the Utility to the
results. It is a tool used for planning purposes.

uestions or comments regarding the software please contact us at waternm@state.nm.us

NMOSE GPCD Calculator v2.02
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Census Information Data Table 2.1

Cclick here to £ 3 ; :
accass the Census ] mmmgnun_hgm : 2007 TO 2001
= find the data on the §
Web site £ OR Chnaiil wabad s - Use the most recent census data
Retuxn to
Instructions
DATA
US Census Table |Description | INPUT
CENSUS YEAR 2000
P37 (-Sroup Quarters 5opulation [Total 775
H3 Occupancy Status Total 7,449 |
from H3 Occupied 6,810 |
from H3 Vacant 539
H12 Ave. Household Size of Occupied Housing Units |Total 2.85

Formula: Household Size = Total Population / Total Number of Housing Units

[Vacancy Rate % T 72% |

[COVMMENTS.

NMOSE GPCD Calculator v2.02
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Decemeber 2006 partial monthly reading. Jan 2007 is & weeks

NMOSE GPCD Calculator v2.02
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I DATA INPUT SHEET
— 3. SINGLE-FAMILY RESIDENTIAL (SFR)
MONTHLY DATA ANNUAL DATA
TABLE3.1 [ o] 1o [T TAELE 36 TABLE 3.7
allons ANNUAL ANNUAL
Year | JAN FEE MAR APR _I MAY JUN JUL AUG SEP QCT NOV DEC CONSUMPTION CALCULATION
2007 27,092,868 23,963,259 18492478 21,596,338 21,223,298 29,892,520 33,808,452 29,457,904 31,688,252 24,286,236 22423,063 22,002,272 27
2008 20,415,879 43,331,236 21,480,160 18,924976 35,748,581 25,793,778 25,664,217 21,079,657 35493,318 22,301,620 20,148,542 16,710,829 307,103,893
2005 27,819,788 21572,118 22,148,617 26,548,779 22,665,552 34,322,122 37,893,762 31.484,741 29.955,149 24,305,617 23445948 23,566,722 325,728 915
2004 333,857,521 333,857 521
2003 351,298,236 351,298,236
2002 354,852,236 354,852,236
2001 360 458,754 360,458,754
TABLE 3.2 [Ective Connections 0Ny | You have chosen to enter Active Connections Only, enter the monthly values below, TABLE 3.8 TABLE 3.9
[NOMBER OF SF 1R CONNEC TTONS (MORTTy) or enter annual values in table 3.8 Check message above Table 3.3 to see if additional data is required. AVG. ANNUAL AVG CONN.
ear JAN FEE MAR APR M, JUL DEC CONNECTIONS CALCULATION
2007, 5,223 5,228 5,228 5,232 5,223 5,223 5,228 5,239 5,220 5,225 5,230 5,232 5,228
2006 5,198 5,196 5,223 5,228 5,228 5,232 5,223 5,223 5,228 5,239 5,220 5,225 5,222
2005 5,200 5,199 5,202 5,200 5,199 5,198 5,196 5,223 5,228 5,228 5,232 5,238 5,212
2004 5,206 5.208
2003 5,199 5,199
2002 5,196 5,196
2001 5,190 5,190
TABLE 3.3 You have entered Active Connections Only in Table 3.2; leave the cells below blank TABLE 3.10 TABLE 3.11
[NAC TVE (ZERO USE) oF CONNEC TTONG (Montiy). CALCULATED NO. VACANT 5P|
ear JAN FEE MAR APR MAY JUN JUL AUG SEP QCT NOV DEC GROWTH RATE CONNECTIONS
2007 0.11%
2006 0.19%
2005 0.11%
2004 0.13%
2003 0.06%
2002 0.12%
2001
TABLE 3.4 Formula = (No. of Connections - No. of Zero Use Accounts) * Ave. Household Size TABLE 3.12 TABLE 3.13
[SFR POPOLA TTON (Monthiy) SIZE OF LT
ear FEB MAR APR MAY JUN JUL AUG SER QCT NO! DEC HOUSEHOLD POPULATION
2007 14,886 14,900 14,900 14911 14,886 14,886 14,800 14,931 14877 14891 14,906 14911 285 14,899
2006 14,814 14,809 14,886 14,900 14,900 14,911 14,886 14,886 14,900 14,931 14,877 14,891 285 14,882
2005 14,820 14,817 14,826 14,820 14,817 14,814 14,809 14,886 14,800 14,800 14911 14,928 285 14,854
2004 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 2.85 14,837
2003 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 2.85 14,817
2002 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 285 14,809
2001 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 2.85 14,792
TABLE 3.5 Formula = Billed Water Consum ption (SFR only) / Calculated Population (SFR only_ TABLE 3.14
SER GPCD CALCULATION (Monthly)
ear JAN FEB MAR APR MAY JUN JUL AUG SEP: QCT NOV DEC ANNUAL SFR GPCD
2007 58.71 5744 40.04 48.28 4599 B6.94 73.20 63.64 71.00 52.61 50.14 47 80 56.26
2006 4448 104.50 46.57 42.34 7740 57 66 55 .62 4568 79.40 48.18 45.15 36.20 56.54
2005 60.55 52.00 48.19 59.71 49.34 7723 8255 68.23 67.01 52.62 5241 5092 60.08
2004 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 61.65
2003 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 64.96
2002 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 65.65
2001 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 66.77
COMMENTS: I




w;ﬂml 4. MULTI-FAMILY RESIDENTIAL (MFR)
xample Me:
MONTHLY DATA ANNUAL DATA
™
TABLE 4.1 L TABLE 4.5 TABLE 4.6
MFR BILLED WATER CONSUMPTION (Monthly) (Gallons {US}) ANNUAL ANNUAL
Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC CONSUMPTION CALCULATION
2007 9,635,468 8,828,246| 7578,335| 7,930,720 8,026,253]  9,992,162| 10,093,792 9,711,168] 9,107,377| 8,449,834 7,868,381 8,794 417| 106,016,153
2006 10,201,276 10,019,789 9,102,449 8,766,822 9,932,423| 10,661,573| 9,825,002| 11,110,066f 8492,164| 9,958,850 8,682,216 7,551,928 114,304 558
2005 16,680,445 9,452,304| 11,935,978 11,103,058| 10,127,778 12,013,411 12,872,234] 12,754,343] 12,008,415] 10,779,121] 10,141,960] 10,981,800 140,850,847
2004 146,895,214 146,895,214
2003 162,854,000 162,854,000
2002 166,854,789 166,854,789
2001 170,598,741 170,598,741
TABLE 4.2 If only Current Number of Units is Known, put this number in Table 4.7 TABLE 4.7 TABLE 4.8
NUMBER OF MFR UNITS (Monthly) No. CURRENT ANNUAL UNIT
Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC UNITS CALCULATION
2007 1.907 1.807 1,907 1,907 1.907 1,907 1,907 1.907 1,907 1,907 1.907 1,907 1.907
2006 1,907 1.907 1,907 1,907 1,907 1,907 1,907 1907 1,907 1,907 1,907 1,907 1,907
2005 1,907 1,907 1,907 1,907 1,907 1,907 1,907 1.907 1,907 1,907 1,907 1,907 1,907
2004 1,907 1.907 1,907 1,907] 1.907 1,907 1,907] 1.907 1,907 1,907 1.907 1,907 1,907
2003 1,907 1,807 1,907 1,907 1,907 1,907 1,907 1,907 1,907 1,907 1,907 1,907 1,907
2002 1,907 1,907 1,907 1,907 1.907 1,907 1,907 1907 1,907 1,907 1907 1,907 1,907
2001 1,907 1.907 1,907 1,907 1.907 1,907 1,907 1907 1,907 1,907 1907 1,907 1,907
TABLE 4.3 Formula = {(Number of Units - Vacant MFR Connections) * Ave. Household Siz TABLE 4.9 TABLE 4.10
IVFR POPULATION {Monthly) MFR WVACANT MFR
Year | JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC POPULATION CONNECTIONS
2007 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 138
2006 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 138
2005 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 138
2004 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 138
2003 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 138
2002 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 138
2001 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 5,042 138
TABLE 4.4 Formula = MFR Billed Water Consumption (Monthly) / MFR Population (Monthly) TABLE 4.11
MFR GPCD CALCULATION {Monthly
Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV REE ANNUAL MFR GPCD
2007 61.65 62.54 48.49 5243 51:35 66.06 64.58 62.13 60.21 54.06 52.02 56.27 57.61
2006 65.27 70.98 58.24 57.96 63.55 70.49 62.86 71.08 56.15 63.72 57.40 48.32 62.11
2005 106.73 66.96 76.37 7341 64.80 79.43 82.36 81.61 79.39 68.97 67.05 70.26 76.54
2004 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 79.83
2003 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 88.50
2002 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 90.67
2001 No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 92.71

NMOSE GPCD Calculator v2.02
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| DATA INPUT SHEET |

5. INDUSTRIAL, COMMERCIAL & INSTITUTIONAL (ICl) AND OTHER METERED

MONTHLY DATA

25,044 504] 49,722,664

ANNUAL DATA
TABLE 53 TABLE 5.4
CONSUMPTION IR0

3.253.116

500,989,325

510,895,987
512,986 553
625,212,562

TABLE 56

NNU.
CONSUMPTION

28,1548
30 654,892

32,654,128
iu"s'é_a' 621

TABLES.7

METERED GPCD

TABLESS
iIc
CALCULATED

NMOSE GPCD Calculator v2.02

C-27|Page




Ret: 0
[ oarameursieer | gz I 6. REUSE H rastenctions |
Example Med ‘

MONTHLY DATA

ANNUAL DATA

TABLE6.2 TABLE6.3
REUSE GPCD

146
149
14
N

PR, S|

NA
SN —
2001] e

DIVERSIONS

Eeus«e sales ﬂane; n Evermar 2008

Reuse Volume
Graph 6.1

1,400,000

1,200,000

1,000,000
800,000

Volume

600,000
400,000

200,000

0

JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NovV DEC

Reuse GPCD
Graph6.2
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I DATA INPUT SHEET I

7. TOTAL WATER DIVERTED AND SUPPLIED |

Example Med
MONTHLY DATA ANNUAL DATA
TABLE 7.1 TO TABLE76 TABLE 7.7
[TOTAL WATER DIVERTED (Monthly) (Gallons (US)) ANNUAL TOTAL ANNUAL TOTAL
Y ear FEB MAR APR MAY JUN JUL AUG SEP QOCT NOV DEC DIVERTED DIVERTED CALC
2007 89,368,113 80,801,733 86,578,802 86.432,144 94,099482| 100,381,626 14,725,754| 101,810,007 96,513,668 85,526,569 81,271,361 84,908,223 .103,117.482
2008 89,909,392 84,536,288 89,480,501 94479449| 106,672,860| 105,078,002 08,014 767 96,889,729 93,320,188 88,663,051 82,255,060 88,215,791 127,515,076
2005 92,174,143 89,223525 85,996,865 94413604| 102,689,732| 114444933 26,518,887| 105,245,648 97,346 675 99,118,642 88,368,998 90,643,626 .186,186.277
2004 1,200,895,321 ,200,8985,321
2003 1.268.958.745 1.269,958.745
2002 1,309.85 7 1,309,856,047
2001 1,385,906,541 1,385,906,541
TABLE 7.2 TABLE7.8 TABLE 7.9
TMPORTED WATER (Monthiy)(Galons (US)) [TANNUAL TOTAL [ANNUAL TOTAL
Y ear FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC IMPORTED IMPORT CALC
2@' NIA
2006 NAA
200 A
2004 A
200. A
200 A
2001 A
TABLE 7.3 TABLE7.10 TABLE 7.11
IEXF’DRTED WATER Munthly) (Gelﬂﬂ (US)) ANNUAL TOTAL ANNUAL TOTAL
Y ear JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC EXPORTED EXPORT CALC
2007 2,787,290 2,278,381 2,022,296 2,080,152 2,357,109 2,592,579 2,759,949 2,650,526 2,632,287 2,231,276 2,444 870 3,241,297 30,078,012
2008 92,453 2,732,273 6,993.227 2,839,831 2,323,949 2,052,510 2,398,500 1.896,751 2,098,298 2216411 2,137.438 2278714 30,160,354
2005 2,952,948 2,952,948 2,952,948 2,952 948 2,952 948 2,952,948 2,952,948 2,952,948 2,952 948 2,952 948 2,952,948 2,852,948 35435376
2004 10,222.541 10,222 541
2003 5,008,652 5,098,652
2002 487,052 487,052
2001 0 N/A
TABLE 7.4 Formula = Total Water Diverted + Imported water - Exported Water TABLE 7.12 TABLE 7.13
[TOTAL WA TER SUPPLY (Monthly) (Gallons (US)) ANNUAL TOTAL
Y ear JAN MAR APR MAY JUN JUL AUG SEP OCT NOV. DEC I WATER SUPPLY [TOTAL POP.EST.
2007 86,580,823 78,623,352 B4 556 5068 84,351,992 91,742,373 98,389,047| 111,965,805 89,159 481 93,881,381 83,285,293 78,826 491 81,666,926 | 1073038470 20,715
2008 89,816,939 81,804,015 82487 274 91,638,618| 104,348911| 103,025482| 105,616,267 94,892 978 91,221,890 86,446 640 80,117,621 | 1.097.354.722 20,699
2005 89,221,195 86,270,577 83,043 917 91,460 656 99,736,784 | 111.491,985| 123,565,939| 102,292,701 94,393,727 96,166,694 85416,048 .150,750,901 20,671
2004 0 a [1] 0 0 0 [1] a 0 0 0 180,672,780 20,654
2003 0 0 a 0 0 0 0 [i] 0 0 0 ,264,860,093 20,634
2002 0 a 0 0 0 0 0 a 0 0 0 | 1309,368,995 20,625
2001 0 0 [1] 0 0 0 0 0 0 [1] 0 ,385,906,541 20,608
Table 7.5 TABLE 7.14
[SYSTEM TOTAL GPCD (Monthly) ear SYSTEM TOTAL
Y ear JAN FEB MAR APR MAY JUN JUL AUG SER. QOCT NOV. DEC GPCD
2007 35 36 32 B 43 58 74 4 1 30 2T 27 2007 141.92
2008 40 41 29 48 B3 BB B! 48 47 35 29 34 2008 145.25
2005 £l 49 30 47 56 80 g 0 2 50 £ 7 2005
2004 o Data o Data o0 Data o0 Data o Data o Data o Data 0 Data o0 Data o Data o Data o Data 2004 157 .94
2003 o Data o Data o Data o Data o Data o Data o Data o Data o Data o Data o Data o Data 2003 167.95
2002 o Data o Data o Data o Data o Data o Data o Data 0 Data o Data o Data o Data o Data 2002
2001 o Data 0 Data 0 Data o Data o0 Data o Data o Data o0 Data 0 Data o Data o Data o Data 2001 184.25
[COMMENTS! I

Monthly data collection implemented in 2005

NMOSE GPCD Calculator v2.02
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|8. SUMMARY GPCD REPORTED DATA | Example Med
ANNUAL 2007 To: 2001
ANNUAL - SYSTEM TOTAL GPCD
200
— 1 180
SYSTEM L] | 160
Year GPCD _— A
2007 | 14192 T r 140
2006 145.25 ] - 120
2005 152,52 S
2004__| 157.94 . r 100 &
2003 167.95 ] Lsn ©
2002 173.93
2001 184.25 1 - 60
— L 40
— - 20
T T T T T 0
2001 2002 2003 2004 2005 2006 2007
Year
MONTHLY . . i .
Monthly - Single-Family Residential GPCD
Sector Specific Population
SFR |
Month | GPCD 80 —
January 58.71 70
'February 57.44 60 —
March 40.04 50 4 __
April 48.28 a
May 45.99 g 40 1 —
June 66.94 30 — - —
July 73.20 20 -+ E— _— —
August 63.64 10 || | —1
ISeptember |_71.00
October 52.61 0 T T T T T T T T T T
November 50.14 a S\ o Q X S S A
December | 47.60 Q\{oé @‘?’é V@“’(\ SN A S I A -4 6\°é &
N QQ‘? S q,é@ o® 6‘0 &2
& =
T30 Mo
YEAR 2007
Monthly - Multi-Family Residential GPCD
Sector Specific Population
TFR |
Month GPCD
January 61.65
'February 62.54
March 48.49
[April 5243
May 51.35
June 66.06
July 64.58
[August 62.13
ISeptember | 60.2
October 54.06
November 52.02
December 56.27
1.15
YEAR 2007

NMOSE GPCD Calculator v2.02
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9. System Total Annual Reporting Performance Annual Analysis of GPCD - Viewer
Overall Annual GPCD (based on Total Population) (based on Total Population) o
Info
= s g
") E 32 a
3|13 3 £» : - 150
0] @ g 2 3 3= —— 0
P 3 3 3 g £z — § 20
3 | 8 z | & 2 g
3 § § 5 § = o=
2| 2 s | ¥ -1 eE o
g 2 a | '8 3 @3 - 68 68 -
= a | 8 [ g 2 23 66 66 1049
| D 7] Yes | Yes | Yes | Yes | Yes 60 63
2007 | 4046 | 14.02 | 63.26| 398 | 20.19 143.38 152.68
2006 | 4065 1513 | 69.70 | 399 | 25.77 146.74 194.73 7 2
2005 | 4317 | 18.67 | 66.27 | 4.70 | 19.72 154,09 148.77 || 22 19 19 L | 5
2004 | 44.29 | 1949 | 66.46| 3.73 | 23.98 | | 157.94 180.78 15 14
2005 | 4664 | 21.62 | 67.84] 407 | 27.77 167.95 209.16
2002 | 47.14 | 22.16 | 68.14| 4.34 | 3215 173.93 242.02
2001 | 47.92 | 22.68 | 69.82| 4.10 | 39.72 | | 18425 298.78 45 & & 44 43 41 40
- - - - - - 0
2001 2002 2003 2004 2005 2006 2007
Example Med
Year
2007 to 2001 O(SFR (System Total O(MFR (System Total OICI O Other Metered B Non-Revenue Water

NMOSE GPCD Calculator v2.02
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10. Monthly Reporting Performance

Choose Year for Monthly Analysis

Monthly Analysis of GPCD - Viewer
(based on sector-specific population)

50

Sector GPCD

May

June

S E
s <
=

January
February

July
August 4
September

October
November

December

Choose Sector | Non-Revenue |
Monthly GPCD
@
a g
T H
ke =
3 L
= = E
o Pl §
- & = D
o a
3 g g
s s =] 2
Month GPCD GPCD GPCD GPCD GPCD
JAN 557 5165 5505 4,34 B.24
TED 744 5254 T1.13 1 o J
MAR 3004 2043 | 5050 E )
APR 48 5243 58.88 .35 98
MAY 2509 | 5135 | 5308 57 3057
JON 55 04 B6.05 7124 7 1873
JUC 73 458 72 330 780
AUG 53 b4 13 7.04 A 2225 |
SEP 0 21 263 4.24 B8.56
oCT 2 206 B0 3 1465
NOV 014 702 85 0 7491
DEC 4760 | 5627 589 05 17.28
Example Med
2007 to 2001
NMOSE GPCD Calculator v2.02
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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 Hardware/Technology
Meter testing a. Calculate end-user meter a. Provide bench testing

error using industry equations

b. Purchase flow-meter testing

b. Initiate policy on meter equipment

testing
Example City: Meter a. Initiate policy on meter a. Purchase AMR meters
replacement replacement

b. Replace all 2” meters

GPCD Calculator Data Results
*These values are assumed, not provided in the example GPCD Calculator.

Baseline
e System total GPCD: 180
Goal

e Reduce system total GPCD by 20 percent by 2020 from 5 year average (2005-2009)
Notes from GPCD Calculator data results

e Trends over time: system total slightly upward trending

e Peak uses: SFR summer, ICI September, winter holiday

e 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 Hardware/Technology

SFR peak summer use | a. Landscape watering ordinance | a. Smart irrigation controllers

b. Training classes

New connections a. Education of new users 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:
e Apparent losses per service connection per day: 12.19 gallons
e 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.)
e 20 percent of one full-time employee (FTE) available for supply-side, 50 percent of FTE
available for demand-side
e $1,000 annual budget
e 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
e Draft new meter testing policy and get governing body authorization to implement
e Research smart controllers and corresponding educational materials, obtain any needed
materials, prepare mailing list
Year two
e Implement new meter testing policy and set up budget for replacing broken meters
e Mail out educational materials and set up contact for follow-up phone calls
e Look into data validity score improvements
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