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Executive Summary

This report has been prepared to document results of an assessment jointly funded by the
U.S. Bureau of Reclamation Southern California Area Office (USBR) and the State of
California Department of Water Resources (DWR) under State Proposition 50. The
focus of this assessment is a follow-up to the Municipal Water District of Orange County
(MWDOC) Water Loss Management Program Assessment dated March 2007. The
recommendations from that study were as follows:

1. MWDOC should enhance the accuracy of audit work for the City of Tustin by
conducting additional field investigations on calibration and validity testing of
water supply meters and on leak detection surveys.

2. Water audits in the AWWA spreadsheet software format should be prepared for
additional MWDOC retail member agencies to characterize water loss issues
throughout its service area.

3. Additional grant applications to the USBR and the DWR should be prepared and
submitted in pursuit of follow-up funding of water audit work.

4. Results of this study should be shared with the CUWCC to advocate the extended
application of the IWA/AWWA Water Audit Methodology to other signatories to
the MOU.

5. MWDOC retail member agencies and other California conservation—conscious
water utilities should begin collecting and organizing the necessary water supply
and customer demand information to conduct a standard annual water audit using
IWA/AWWA methodology and to perform periodic updates.

6. Upon collection of multiple utility audits, a database should be developed to
compare audit results, utility standard performance indicators, and water loss
reduction methodologies and successes.

The current study documented in this report was performed under a professional services
contract agreement between MWDOC and Malcolm Pirnie, Inc. This study was
performed between May 2008 and May 2010, with a discontinuity in contract
accomplishment due to an approximate six-month interruption in DWR funding for the
project.
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Executive Summary

The purposes of this Project were to:

e Educate the Participating retail water agencies on the most recent international
water loss control methods and technologies

e Perform retail system water audits for each Participant to determine current
water losses and areas for improvement

e Review each Participant’s leakage management program and recommend
improvements

e Assist the Participants in achieving the California Urban Water Conservation
Council (CUWCC) Best Management Practice (BMP) 1.2 compliance

There were five MWDOC retail water utilities which participated in the study. These
retail agencies were:

e the City of Brea

the City of Huntington Beach

the Laguna Beach County Water District

the Moulton Niguel Water District

the City of Tustin

Each agency sent representatives to multiple project meetings and workshops,
participated in group dialogue to understand and question the IWA/AWWA water audit
methodology, prepared multiple annual water audits using version 3.0 and 4.0 of the Free
AWWA Water Audit Spreadsheet software, prepared a data validation of their individual
annual water audit data, participated in a field leak detection survey, and was educated
about their compliance with existing and future requirements with the CUWCC BMP 1.2.

The following represent major study findings of the MWDOC Water Loss Management
Program Assessment — Potable Water System Audits Study:

M There was a significant disparity between level of participation and information
provided among the participants, which limited the extent to which the Consultant
could compare and extrapolate finding of the study for the whole group of five utility
participants.

B Those Participants who provided sufficient data for a full audit and analysis
demonstrated excellent water loss control practices. These Participants should meet

ALCOL Municipal Water District of Orange County
N‘)lRNl Water Loss Management Program Assessment [ é‘ 2
December 2010




Executive Summary

the requirements of the CUWCC BMP 1.2 with only minimal adjustments to their
existing practices.

Although the portion of each system on which leak surveys were performed was not a
significant enough percentage to extrapolate the results to each of the entire
distribution systems, the results from these surveys were promising. Participants
typically selected portions of their system for the leak surveys with older pipes or
suspected issues, yet leaks were detected in only 2 of the 5 systems.

Individual audits for different selected audit years are provided for the five retail
agency participants. Based on an assessment of audit information, data validation
scores, and audit results, recommended water loss accounting follow-up activities
have been provided for each participant. All participating agencies have room to
improve their real water loss and apparent water loss data collection, monitoring, and
control practices.

Non-Revenue Water ranged from 3 to 10 percent of volume of water supplied, which
is very good and well within the range of efficient water utilities concerned about
conservation and water loss management practices.

Due to the increasingly stringent requirements for BMP 1.2 compliance in the future,
participants will need to become proficient at component analysis for bottom up data
collection and analysis to achieve better understanding of individual audit elements.

The collaborative workshop approach with multiple concurrent participation and
collaboration between consultant, wholesale water agency (MWDOC), and the
participating retail agencies was excellent for group presentation, dialogue
confirmation of understanding of audit elements in preparation for achieving water
conservation requirements of the state. This project successfully prepared agency
participants for California’s water loss management element of its conservation
program.

ALCOL Municipal Water District of Orange County
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1. Introduction

1.1. Description of the Project

This report has been prepared to document results of an assessment jointly funded by the
U.S. Bureau of Reclamation Southern California Area Office (USBR) and the State of
California Department of Water Resources (DWR) under State Proposition 50. The
focus of this assessment is a follow-up to the Municipal Water District of Orange County
(MWDOC) Water Loss Management Program Assessment dated March 2007.

There has been a growing focus in California on municipal and other water conservation
to address drought and regulatory water supply shortages. One form of water
conservation which has recently drawn attention is the accountable management of water
supplies, performed through water utility supply and demand auditing and the
implementation of appropriate and cost-effective water loss control techniques. The
current study documented in this report was performed under a professional services
contract agreement between MWDOC and Malcolm Pirnie, Inc. This study was
performed between May 2008 and May 2010, with a discontinuity in contract
accomplishment due to an approximate six-month interruption in DWR funding for the
project.

The purposes of the Project are to:

e Educate the Participants on most recent water loss control methods and
technologies

e Perform retail system water audits for each Participant to determine current
water losses and areas for improvement

e Review each Participant’s leakage management program and recommend
improvements

e Assist the Participants in achieving the California Urban Water Conservation
Council (CUWCC) Best Management Practice (BMP) 1.2 compliance

The project was accomplished through nine scope of work tasks, as indicated below:
1. Perform Project Administration and Management
2. Collect and Review Relevant Audit Data

3. Complete Data Analysis and Formatting for AWWA Water Audit

Software
Municipal Water District of Orange County =
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4. Conduct “Unbilled Authorized Water Consumption” Review and Analysis
5. Conduct Leakage Management Program and Systems Operation Review
6. Perform Relevant Field Measurement Activities

7. Prepare Retail System Water Audit Reports

8. Provide Recommendations for Follow-Up Activities for Improved Water
Loss Management

9. Complete Project Report
The full scope of work is indicated in Appendix A found at the end of this report.

1.2. Project Retail Utility Participants

There are five MWDOC retail water utilities which participated in the study. These retail
agencies are:

the City of Brea

the City of Huntington Beach

the Laguna Beach County Water District

the Moulton Niguel Water District

the City of Tustin

The City of Tustin was the primary participant in the 2007 MWDOC initial water loss
assessment study. The locations of the participating agencies are shown on the map in
Figure 1-1 below.

Per the purposes of the project stated above, the implementation of the study involved a
highly collaborative workshop approach with targeted, subject-specific powerpoint
presentations, data collection and formatting by the consultant team and agency
participants, and roundtable discussions by the consultant team, MWDOC staff, and
MWDOC agency participants.

ALCOL Municipal Water District of Orange County
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Figure 1-1: Map of MWDOC Indication Locations of Five Participating Agencies
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Five major workshop meetings were held at offices of MWDOC:
e May 21, 2008
e August 7, 2008
e October 9, 2008
e December 17, 2008
e October 13, 2009
Copies of PowerPoint presentation images are included in Appendix B.

Due to the project funding support received from the U.S. Bureau of Reclamation,
Southern California Area Office, semi-annual progress reports for the project were
prepared and submitted.
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2. Background of Water Auditing and Loss Control
Programs

2.1. IWA/AWWA Water Audit Methodology

The American Water Works Association (AWWA) and International Water Association
(IWA) have collaborated to assemble an international best management practice
methodology for utility water auditing and water loss control. The AWWA Manual M36
Third Edition presents the IWA/AWWA water audit methodology and provides an
overview of the best water loss control techniques that can currently be implemented for
a sustainable and cost-effective water loss control program.

As a companion to AWWA M36, the AWWA Water Loss Control Committee has
developed the Free Water Audit Software (AWWA Software), which can be used for a
top down water audit and preliminary investigation of water losses and their associated
costs.

Some key components of IWA/AWWA Water Audit Methodology include:

B Water balance- a summary of the key water audit data that shows the annual water
supplies and demands from source to customer, with the sum of quantities in all
columns equal. The standard water balance is shown in Figure 2-1.

M Apparent losses- Losses in customer consumption due to customer metering
inaccuracies, data handling error, and unauthorized consumption. Apparent losses
represent paper losses that result in uncaptured revenue for the water utility and the
distortion of customer data.

B Real losses- physical water losses from the pressurized system and the utility’s
storage tanks, up to the point of the customer’s meter. Real losses include leakage on
transmission and distribution mains, storage tank overflows, and leakage on service
connections. This category does not include water loss after the customer’s water
meter, since this usage is metered and billed.

®  Component analysis- a means to analyze specific components of the occurrence of
leakage in water distribution systems and apparent water losses. For real water loss,
this analysis typically assesses leakage events in their three component phases- the
awareness period, the location period, and the repair period- and is conducted to
determine background leakage, unreported leakage, and reported leakage.

ALCOL Municipal Water District of Orange County o
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Water .
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Source: AWWA M36 page 9.
Figure 2-1: The IWA/AWWA “Best Practice” Standard Water Balance

2.2. AWWA Spreadsheet Water Audit Software

Microsoft Excel spreadsheet software has been developed by the AWWA Water Loss
Control Committee and adopted by the AWWA for performing a top down water utility
audit. The major objective behind the development of this software is to bring the best
practice water audit methodology developed by the International Water Association and
the AWWA to all utilities, to make the water audit terms and definitions standardized
throughout the industry to assess water supply efficiency in a standard reliable manner,
and to give utilities a user-friendly way to compile and compare their water audit data
with other utilities. This spreadsheet-based software helps to quantify, as well as track,
the water losses which may occur in water distribution systems. It also helps in
identifying areas where efficiency can be improved and costs associated with water loss
can be recovered. Since the IW/AWWA water audit methodology gives consistent
definitions for the major forms of water consumption and water losses encountered in
drinking water utilities, it is considered universally applicable. In order for water utilities
to make a meaningful assessment of their water loss, this software consists of a set of
performance indicators (financial and operational) that evaluate utilities on system-
specific features, such as average pressure in the distribution system and total length of
water mains. The term “unaccounted-for water” is no longer used in the international
water community and has been replaced by the term “non-revenue water”.

LCOL Municipal Water District of Orange County
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Background of Water Auditing and Loss Control Program

The AWWA Water Audit Software Version 4.0 is a Microsoft Excel spreadsheet
workbook consisting of seven worksheets. The seven worksheets contain the following:

The First worksheet provides instructions on the use of the software and allows
the user to input the general information about the water audit being performed.

The Second worksheet is the reporting worksheet, which acts as an input data
screen prompting the user to enter all of the required information about the water
supply, such as the volume of water supplied, customer consumption, and various
quantities of losses in the distribution system in order to perform the water-
balancing calculations. It also prompts for the utility-specific information, such
as average distribution system pressure, length of mains, etc. for calculating the
performance indicators.

The Third worksheet is a water balance worksheet, which shows summarized
totals of each component of the water audit in columns. The water balance is in
the same format as Figure 2-1. The table format balances all of the water entering
the system (supplies) with all of the water leaving the system (metered and
unmetered demands) by performing a top down water audit to determine real
water losses. All of the values entered by the user on the Reporting Worksheet are
utilized for calculating the components of the water balance sheet.

The Fourth worksheet is a 2009 addition to the software consisting of a data
validity grading matrix. The premise of this feature is that the accuracy of an audit
is dependent of the quality of the data used to complete it. The new data
validation feature uses a process-based approach to assign a validity score from 1
to 10 for each data component and for the audit as a whole. Recommended
actions for improving these scores are also included in the software. The
individual data validity scores are weighted and summed on the reporting
spreadsheet. The top score is 100. The higher the score, the higher is the utility’s
confidence in the reliability and accuracy of the input data in the audit. Table 2-1
indicates the various levels assigned to specific ranges of data validity scores. A
utility’s goal should be to improve the data validity score by implementing
recommendations in the grading matrix spreadsheet. Some water conservation
guidelines require utilities to achieve a specific level to assure confidence in water
audit results.
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Table 2-1: Water Audit Validity Levels

Level Score
Level | 0-25
Level Il 26-50
Level 1l 51-70
Level IV 71-90
Level V 91-100

Source: AWWA M36, p. 235

The Fifth worksheet provides customer service diagrams to define and compute
average length of customer service line entered on the reporting worksheet.

The Sixth worksheet consists of definitions and guidelines for use of all the terms
established in the IWA/AWWA methodology. It is extremely easy to switch
between the reporting worksheet to the definitions worksheet to have access to the
meaning of each term for entering the appropriate data into the reporting
worksheet.

The Seventh worksheet provides a water loss control planning guide which
indicates recommendations for water loss control in functional areas based on the
water audit data validity score. The worksheet also provides guidelines for setting
a target ILI (Infrastructure Leakage Index) and its use as an approximate leakage
reduction tool. The ILI is calculated by dividing the Calculated Average Real
Leakage by the Unavoidable Annual Real Losses (UARL). The value of ILI acts
as a good operational benchmark for real water loss control. A table showing the
general guidelines for establishing a target ILI range has been provided in this
sheet. The availability of water resources to the utility is a determinant to setting
a target ILI range. A utility should seek to minimize its ILI within its economic
optimum for leak mitigation.

Also included for reference at the end of the workbook are two example water
audits for the City of Philadelphia Water Department and the Regional
Municipality of Peel. Units of water supply are million gallons and megaliters per
year, respectively.

The seven worksheets have been completed for a specific audit year by the five MWDOC
retail utility participants in this study and are included in Appendix E to this Report.
Retail audit results are presented and discussed in Section 7 of this report.

"b
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2.3. Water Loss Management

Water losses in a distribution system may be divided into two categories - namely, real
losses and apparent losses. Apparent losses are the paper losses that occur in utility
operations due to customer meter inaccuracies, data errors in the billing process, and
unauthorized consumption or water theft. This water is consumed, but it is improperly
measured, or un-paid. These losses reduce utility revenue and lead to distortion of data
on customer consumption patterns. Real losses are the physical losses of water from the
distribution system, including leakage and storage overflows. These losses inflate the
water utility's production costs and put a stress on water resources, since they represent
water that is extracted and treated but never reaches customers for a beneficial use. In
order to make the water distribution system more efficient, utmost importance must be
placed on water loss management. Independent of the type of method being used for
performing a water audit, there will always be an uncertainty while calculating non-
revenue water, apparent losses, and real losses.

The relationship shared by real losses from the IWA/AWWA water balance and UARL
(Unavoidable Annual Real Losses) is clearly shown in Figure 2-2. The UARL calculation
is based on length of mains, number of services, customer meter location, and average
pressure in the distribution system. There are four methods of managing real losses,
which are indicated by the four arrows in Figure 2-2. Putting a focus on these four
management methods can reduce real losses, but, at a given average system operating
pressure, the total real losses cannot be economically reduced any further than the value
of UARL.

Figure 2-3 shows the four basic methods for managing apparent losses. Dependent upon
the amount of attention given to each component related to apparent losses in the
diagram, the losses will increase or decrease. A primary objective of the water-
conserving, revenue efficient utility is to keep real and apparent losses at a minimum to
minimize use of water resources and maximize revenue.
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Figure 2-2: the four basic methods of managing Real Losses
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Figure 2-3: The four basic methods of managing Apparent Losses
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2.4. California Regulatory Environment

The State of California has been subjected to loss of water resources through perfection
of water rights of neighboring states, protection of endangered fish species in the Bay-
Delta region of the State, and long-term drought. These conditions have prompted more
stringent requirements for urban water conservation resulting in the formation of the
California Urban Water Conservation Council (CUWCC), requirements for signing a
Memorandum of Understanding (MOU) with the CUWCC to maintain qualification for
State grant funding, and the recent passage of the Water Conservation Act of 2009
(SBX7-7). This new law is the water conservation component of the Bay-Delta
legislative package with a goal of achieving a statewide reduction in urban per capita
water use of twenty percent by December 31, 2020. Successful achievement of this
conservation requirement will achieve a statewide water savings of about 380,000 acre-
feet per year by 2020. Understanding and applying IWA/AWWA water audit
methodologies will assist retail agencies in making their water delivery systems more
efficient and achieving these stringent regulatory water reduction requirements.

24.1. CUWCCBMP 1.2

The California Urban Water Conservation Council recently revised BMP 1.2, the water
loss control best management practice formerly known as BMP 3. BMP 1.2 is part of the
CUWCC Foundational Utility Operations Program and incorporates the new water 10ss
management procedures documented in AWWA M36 and applies them to water utilities
in California. Retail water utilities are expected to use the free AWWA Audit Software
to complete their standard water audit and water balance. The full text of BMP 1.2 is
provided in Appendix C.

2.4.2. AB 1420 and BMP 1.2 Compliance

Effective January 1, 2009, AB 1420 amended the Urban Water Management Planning
Act to require that water management grants or loans made to water suppliers and
awarded or administered by DWR be conditioned on implementation of the water
Demand Management Measures (DMMs). These DMMs correspond to the 14 CUWCC
BMPs.

Of the retail utility Participants in this study, Huntington Beach and MNWD are currently
signatories to the CUWCC Memorandum of Understanding (MOU) and are required to
meet BMPs to retain grant eligibility.

2.4.3. Implementation Requirements

To be in compliance with BMP 1.2, water utilities need to complete at least the following
actions:

M Complete the standard water audit and balance using the AWWA Audit Software at
least annually.
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M Test source, import, and production meters annually.

® Develop a validated data set from all entries of their water audit and water balance
within four years, following AWWA Software methodology. Agencies should
achieve a Water Audit Data Validity score of 66 or higher no later than the end of the
first four- year period and should achieve a score Level IV no later than the end of the
fifth year of implementation.

®  Perform component analysis at least once every four years to analyze the causes of
real and apparent losses.

B Reduce real losses to the extent cost-effective via economic analysis.

B Advise customers whenever it appears possible that leaks exist on the customer’s side
of the water meter.

2.4.4. Implementation Schedule

Table 2-2 below shows the implementation schedule for BMP 1.2 from the
commencement of implementation. For agencies that signed the CUWCC MOU prior to
December 31, 2008, implementation should commence no later than July 1, 2009, with
agencies providing the first full BMP 1.2 report by December 1, 2010 for years 2008-09
and 2009-10. Agencies signing the MOU after December 21, 2008 should begin
implementation no later than July 1 of the year following the year the agency signed the
MOU.

Table 2-2: BMP 1.2 Implementation Schedule

Year | Coverage Requirements

1+ * Provide Full BMP 1.2 Report

o Complete audit using AWWA software

* Repair all reported leaks and breaks

» Locate and repair unreported leaks when cost-effective

2+ » Test source, import, and production meters annually
» Establish/maintain a record-keeping system for the repair of reported
leaks
4+ » Record estimated leakage volume from report to repair and cost of repair
» Achieve Data Validity Score of 66 or higher
5-10 « Achieve Data Validity Score Level IV
» Demonstrate progress in water loss control performance as measured by

gallons per service connection per day”
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2.5. Retail Agency Top-Down Water Audits

The top down water audit is completed by gathering available records and entering data
into the AWWA Audit Software. Participating retail water agencies were asked to enter
their data into the AWWA Software themselves to enable them to learn the software for
future BMP 1.2 reporting. Completion of the top down audit using the AWWA Software
is a key component of BMP 1.2 compliance. Agencies are required to complete the
standard water audit and balance at least annually. The annual audit worksheets are to be
submitted in the BMP 1.2 report form every reporting period. Agencies are also required

to develop a validated data set for all data used in the water audit within 4 years of
implementation, and the validation for reported data must be kept and made available.

The CUWCC has not yet identified a benchmark for a statewide utility comparative
performance indicator in terms of water loss standards. The standard will be determined
after the first 4 years of data has been collected and reviewed and will be voted on by the
Council by Year 6. The current BMP 1.2 language identifies “gallons per service
connection per day” and “gallons per mile of mains per day” as performance indicators
that can be used to measure progress. Other financial and operational performance
indicators used in the AWWA audit method are identified in Table 2-3.

Table 2-3: IWA/JAWWA Water Audit Performance Indicators

Function Performance Indicator Comments

Financial: Volume of nonrevenue water as a percentage | Easily calculated from the water balance.
Nonrevenue water of system input Should be used in high level financial terms only
by volume and not as a measure of operational efficiency.
Financial: Value of non-revenue water as a percentage Good financial indicator that incorporates

Nonrevenue water
by cost

of the annual cost of running the system

different unit costs for nonrevenue components.

Operational:
Apparent Losses

[gal/service connection/d]

Basic and useful performance indicator for
apparent losses; easy to calculate.

Operational: Real
Losses

[gal/service connection/d] (if service
connection density is greater than 32/mi)

Best traditional performance indicator. Useful for
target setting but not for comparison between
systems.

Operational:
Unavoidable Annual
Real Losses

UARL (gal) = (5.41Lm + 0.15Nc + 7.5Lc) x P

Where:

Lm =length of water mains, mi

Nc = number of service connections

Lc = total length of private service connection
pipe, mi

= Nc x average distance from curb stop to

customer meter, Lp

P = average operation pressure, psi

Theoretical reference value representing the
technical low limit of leakage that could be
achieved if the best technology were
successfully applied. Key variable in ILI
calculation. Not valid for systems with <3,000
connections.

Operational: Real
Losses

ILI (dimensionless) = CARL/UARL

Ratio of Current Annual Real Losses (CARL) to
Unavoidable Annual Real Losses (UARL);
considered by AWWA to be the best indicator for
comparisons between systems.

Source: AWWA M36: Water Audits and Loss Control Programs, p. 53
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3. Participant Profiles

This section describes relevant water system physical and financial information used in
the AWWA Water Audit Software. The source of the information is the 2008 Orange
County Water Agencies Water Rates Report for calendar year 2008. More recent
information for the five agencies has become available through the draft version of the
2009 Water Rates Report included in Appendix D at the end of this report.

3.1. City of Brea

The City of Brea is a retail water supplier which serves its customers both local
groundwater and imported water purchased from the Metropolitan Water District of
Southern California (MWD) through MWDOC. Brea’s water supplies consisted of 60%
local groundwater and 40% imported water in FY 2008. General water system data is
summarized below in Table 3-1.

Table 3-1: City of Brea General Water System Data

Population 39,584

Miles of Mains (8" and larger) 162 miles

Annual Water Produced and Purchased 11,453 AF

Less Annual Water Sales 10,689 AF

Iétecs.)s Internal Uses (flushing, cleaning, irrigation, 100 AF

Equals Non-Revenue Water 961 AF (9%)

Peak Month Use Last Fiscal Year 1,365 AF in September 2004
Average Single Family Residential Use (monthly) 16 ccf

Source: OC Water Agencies Water Rates, Water System Operations and Financial Information 2008 (FY 2007-08)

Brea’s meter maintenance program includes testing and calibrating all water meters 1 Y-
inch and larger every two years. These meters are repaired or replaced in house. All
residential water meters are replaced every 15-20 years regardless of cumulative volume
through the meter.

Financial information for the City of Brea is provided in Table 3-2.
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Table 3-2: City of Brea Financial Information

Source of Funds 2007-08

Amount Percent

Collected from Eate Pavers $10.456,306 7%
imonthly or bi-monthly water bills)
Other Operating Fevenues 192,963 2%
Investment Income 370358 3%
Property Taxes 0 0%
Capital Eeserve Fumd 1044083 9%

Total Source of Funds $11,063.910 L00%%

Use of Funds 2007-08

Amount Percent
Source of Supply §$5,355,076 44%
Pumping 249973 2%
Treatment 0 0%
Transmission & Distmbution 368,353 3%
Customer Accounts 0 0%
Administrative 1,584.484 13%
Principal & Interest (all obligations) 1,582,107 13%
Capital Improvements funded by non-debt 2,573,715 2%
Other 0 0%
Transfers to City General Fund 350,000 3%
| Total Use of Funds 512,063,910 100%
Net Source and Use of Funds £ 0

Source: OC Water Agencies Water Rates, Water System Operations and Financial Information 2008 (FY 2007-08)

3.2. City of Huntington

Beach

The City of Huntington Beach has 52,300 service connections and 614 miles of water
mains. Huntington Beach is a member of the CUWCC. The City’s water sources
included 19.7% imported water and 80.3% local groundwater in FY 2008. General water
system data for Huntington Beach, as documented in Orange County Water Agencies
Water Rates, Water System Operations and Financial Information 2008, is summarized in

Table 3-3 below.
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Table 3-3: City of Huntington Beach General Water System Data

General Water System Data

Population 203,490
Miles of Mains (87& larzer) 376 Miles
Annual Water Produced & Purchased 31,857 AF

Less Anmal Water Sales 30,697 AF

Less Intemnal Uses (flushing, cleaning, imigation, efc.) 40 AF
Equals Unaccounted for Water 1120 AF 35 % UAW
Peak Month Use Last Fiscal Year 3421 AF in July 2007
Average Simgle-family Resndential Use (monthly) 12 ccf

Source: OC Water Agencies Water Rates, Water System Operations and Financial Information 2008 (FY 2007-08)

Huntington Beach has an in-house meter test bench which is used to test some meters
removed for replacement to gather data on apparent losses due to meter inaccuracies.
Huntington Beach replaces %-inch and 1-inch residential meters every 15 years, with the
exception of high consumption meters. 1 % and 2-inch positive displacement meters are
replaced by consumption and age of meter. 2 through 10-inch compound and Class Il
meters are overhauled on a maintenance program using a factor of consumption at last
overhaul data. Huntington Beach reads its own customer meters and maintains statistics
on missed meter reads and meter reader performance.

Financial information for the City of Huntington Beach is summarized in Table 3-4
below.
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Table 3-4: City of Huntington Beach Financial Information

Source of Funds 2007-08

Amount Percent
Collected from Eate Payers $31,952,860 92.05%
imonthly or bi-monthly water bills)
Orther Operating Fevenues 0 0%
Investment Income 1,668,747 4.81%
Property Taxes 0%
Orther 1,092,292 3.15%
Total Source of Funds 334,713,899 100%
Use of Funds 2007-08
| Amount Percent
Source of Supply $10,570,413 30.45%
Pumping 3.098.614 8.93%
Treatment 703,256 2.03%
Transmission & Distmbution 2,901,192 8.36%
Customer Accounts 1,327 415 in
Administrative 3.387.078 15.52%
Principal & Interest (all obligations) -0- 0%
Capital Improvements funded by non-debt 1,786,423 5.15%
Other 1,507,582 4.34%
Transfers to City General Fund 4,224 069 12.17%
Fleserves (zet aside) 3.207 857 924%
Total Use of Funds $34,713.800 10004
Net Source and Use of Funds $0

Source: OC Water Agencies Water Rates, Water System Operations and Financial Information 2008 (FY 2007-08)

3.3. Laguna Beach County Water District

Laguna Beach County Water District (LBCWD) is a retail water district with 8,513
service connections. LBCWD currently purchases 100 percent of its water supplies from
Metropolitan Water District through MWDOC. General water system data for LBCWD

is summarized in Table 3-5 below.
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Table 3-5: LBCWD General Water System Data

General Water System Data

Population 20,330
Miles of Mains (87& larzer) 132 Miles
Anmual Water Produced & Purchased 1874 AF

Less Annual Water Sales 3056 AF

Less Internal Uses (flushing, cleaning, imigation, efc.) 18 AF
Eguals Unaccounted for Water 64 AF 0 % UAW
Peak Month Use Last Fiscal Year 473 AF i Sept. 07
Average Smgle-family Fesidential Use (monthly) 15cef

Source: OC Water Agencies Water Rates, Water System Operations and Financial Information 2008 (FY 2007-08)

LBCWD replaces meters every 20 years and maintains meter boxes every 3 years.
Financial information for LBCWD is summarized in Table 3-6 below.

Table 3-6: LBCWD Financial Information

Source of Funds 2007-08

Amount Percent

Collected from Fate Payers $6,738,228 66%
{monthly or bi-monthly water bills)
Other Operating Revenues 142,877 1%
Investment Income 1,193,716 12%
Property Taxes 1.957.706 19%
Other 152,088 2%

Total Source of Funds $10,184.615 100%

Use of Funds 2007-08

Amount Percent

Source of Supply $2.424 267 28%
Pumping 433 482 5%
Treatment 0%
Transmission & Distribution 1,897,028 22%
Customer Accounts 229.814 3%
Administrative 2024828 23%
Prncipal & Interest (all obligations) -0- 0%
Capital Improvements funded by non-debt 1,584,070 18%
Other 132,929 1%
Transfers to City General Fund 0%

Total Use of Funds 38,726.418 100%

Net Source and Use of Funds $1,458,197

Source: OC Water Agencies Water Rates, Water System Operations and Financial Information 2008 (FY 2007-08)
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3.4. Moulton Niguel Water District

Moulton Niguel Water District (MNWD) is a retail water district serving about 167,000
people through 53,810 service connections. MNWD currently purchases 100 percent of
its potable water supplies (81 percent of total water supplies) from Metropolitan Water
District through MWDOC. No groundwater pumping occurs. Recycled water is used for
non-potable purposes, providing about 19 percent of total water supplies. Annual water
use is reported at about 43,000 acre-feet. General water system data for MNWD is
summarized in Table 3-7 below. The table reports an “unaccounted for water” (UAW)
amount of 5.4 percent of total water supplied.

Table 3-7: Moulton Niguel Water District General Water System Data

General Water System Data

Population 166.677
Miles of Mains (8”& larger) 740 Miles
Annual Water Produced & Purchased 42,887 AF

Less Annual Water Sales 39.758 AF

Less Internal Uses (flushing. cleaning. wrrigation. etc.) 1.163 AF
Equals Unaccounted for Water 1.965 AF 54 % UAW
Peak Month Use Last Fiscal Year 3.596 AF in July 2008
Average Single-family Residential Use (monthly) 16 ccf

Source: OC Water Agencies Water Rates, Water System Operations and Financial Information 2008 (FY 2007-08)

Moulton Niguel reports that small residential water meters are tested every 3-5 years with
replacement targeted on a 15-20 year cycle. Commercial meters are tested every year for
accuracy. Residential meters are read monthly, and commercial meters are read bi-
monthly.

Financial information for the Moulton Niguel Water District for Fiscal Year 2007-08 is
presented in Table 3-8.
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Table 3-8: Moulton Niguel Water District Financial Information

Source of Funds 2007-08

Amount Percent
Collected from Rate Payers $24.843.950 52%
(monthly or bi-monthly water bills)
Other Operating Revenues 229,493 0%
Investment Income 3,936,098 8%
Property Taxes 18,193,555 38%
Other 698.889 1%
Total Source of Funds $47,901,985 100%
Use of Funds 2007-08
Amount Percent
Source of Supply 18.400.709 36%
Pumping 242,222 0%
Treatment
Transmission & Distribution 2.958.395 6%
Customer Accounts 214.764 0%
Administrative 7.871.315 15%
Principal & Interest (all obligations) 8.273.386 16%
Capital Improvements funded by non-debt 13.111.847 26%
Other 0 0%
0%
Total Use of Funds $51,072,638 100%
Net Source and Use of Funds (83,170,653)

Source: OC Water Agencies Water Rates, Water System Operations and Financial Information 2008 (FY 2007-08)
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3.5. City of Tustin

The City of Tustin recently used 30 percent imported water and 70 percent local
groundwater in FY 2007-08. General water system data for Tustin is summarized in
Table 3-9 below.

Table 3-9: City of Tustin General Water System Data

General Water System Data

Population 67,706
Miles of Mains (87% larger) 69 Miles
Anmual Water Produced & Purchased 13,659 AF

Less Annual Water Sales 11.933 AF

Less Internal Uses (flushing, cleaning, imgation, efc.) 415 AF
Equals Unaccounted for Water 790 AF 33 WHUAW
Peak Month Use Last Fiscal Year 1,490 AF in Sept. 2007
Average Single-family Fesidential Use (monthly) 24 cef

Source: OC Water Agencies Water Rates, Water System Operations and Financial Information 2008 (FY 2007-08)

Tustin maintains small residential water meters on a regular program designed to replace
every residential meter within 15 years. Broken and inaccurate meters are replaced on an
as-needed basis as determined by City staff.

Financial information for the City of Tustin for Fiscal Year 2007-08 is presented in Table
3-10.
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Table 3-10: City of Tustin Financial Information

Source of Funds 2007-08

Amount Percent
Collected from Eate Payers 10,923 061 97%
{monthly or bi-monthly water bills)
Orther Operating Fevenues 23338 2%
Investment Income 291,039 2.6%
Property Taxes -0- 0%
Other 3,313 A%
Total Source of Funds $11,240,753 100%
Use of Funds 2007-08
| Amount Percent
Source of Supply: EA. Met 2255437 19%
Pumping: Wells & booster pump stas. 1,604 806 14%
Treatment 77,497 1%
Transmission & Dismbution 675,435 57%
Customer Accounts 90,212 8%
Administrative 504,332 4%
Principal & Interest (all obligations) 560,184 T%
Capital Improvements funded by non-debt 1,202,104 10%
Orther 14,710 0%
Transfers to City General Fund 1,131,278 10%
Total Use of Funds $11,815.995 100%
Net Source and Use of Funds ($575,242)

Source: OC Water Agencies Water Rates, Water System Operations and Financial Information 2008 (FY 2007-08)
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4. Leakage Management Program and System
Operations Assessment

The primary focus of CUWCC BMP 1.2 is the reduction of real losses due to leaks and
breaks from water mains and customer service connections, pipes, joints, and fittings;
from leaking reservoir walls; and from reservoir or tank overflows. Leakage is typically
the greatest portion of real water losses as defined by the IWA/AWWA water audit
method.

BMP 1.2 requires the following leakage management activities:
e Agencies must repair all reported leaks and breaks to the extent cost-effective.

e Agencies must maintain records for the repair of reported leaks, including (by the
end of Year 2 of implementation):

o Time of report

0 Leak location

0 Type of leaking pipe segment or fitting

0 Leak running time from report to report

o0 Estimated leakage volume from report to repair (by end of Year 4)

o Cost of repair, including pavement restoration and paid-out damage claims
(by end of Year 4)

e Agencies must locate and repair unreported leaks to the extent cost-effective

e Agencies must perform component analysis at least once every four years, with
the goal of identifying causes, volumes, and value of water loss for each
component to support economic analysis and selection of intervention tools.

One caveat of the AWWA Software is that it calculates real losses by subtracting
apparent losses from total water losses and provides no mechanism to account for
measured real losses through field activities. Some utilities, not including those
participating in this study, maintain multiple field leak detection crews with in-office
administrative and technical support to maintain an extensive program for monitoring,
reporting, and repairing water distribution system leaks. One such utility is the Miami-
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Dade County Water and Sewer Department (WASD), which targets a complete system
leakage survey every 9-10 months. The survey incorporates field noise loggers, noise
correlators, computer software for pinpointing, and human acoustic validation. WASD
staff has developed customized, utility-specific formulas for estimating leaks from
various pipeline materials and various leak configurations and sizes. They apply these
empirical results to develop a monthly estimation of leakage volume assuming a leak run
time of one-half of their leak detection cycle. WASD staff has more faith in their
volumetric leakage losses than their top-down calculated apparent losses. In this case, the
Miami-Dade water audit uses total production minus real losses to estimate apparent
losses, atypical of the AWWA audit approach.

The following are reported leak detection programs for the five participating retail
agencies in this study.

4.1. City of Brea

The City of Brea did not provide information on their leakage detection or management
programs. Brea now maintains records on pipe inventories, but has not historically.

4.2. City of Huntington Beach

Huntington Beach is currently updating its pipe inventories in its GIS database.

4.3. Laguna Beach County Water District

LBCWD repairs all reported main breaks and leaks. LBCWD has a database of repaired
leaks and can pull up information on leaks by street. LBCWD also maintains a monthly
operations report which details water losses due to main breaks, overflows, and other
causes as well as water used for hydrant flushing. These reports contain the following
information:

e Description and location of event

e Date

e Runtime from report to repair (minutes)
e Estimated flow (gpm)

e Estimated leakage volume (gallons)

Water losses documented in LBCWD operations reports are presented in Table 4-1
below.

4-2
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Table 4-1: LBCWD Documented Water Losses (FY 2006-08)

Documented Water Losses by Type (AF)
Year Main and Service Overflows Other Water Loss Total
Line Breaks
2007-08 0.09 - - 0.09
2006-07 0.36 - - 0.36
2005-06 0.13 - 0.07 0.20

Laguna Beach’s method for tracking reported leaks is mostly consistent with the
requirements of BMP 1.2 and would require only minimal modifications to achieve full
compliance. In order to be in full compliance and to improve leakage management
procedures, Laguna Beach should consider the following minor modifications to its
documentation procedures:

1. Add time of leak report to the reporting spreadsheet.

2. Include documentation of repair cost, including materials, labor, pavement
restoration, and damage cost.

3. Consider including a separate column for type of leaking pipe segment or fitting.
While LBCWD typically records this information under the event description, it
may be useful to have it identified separately in order to ensure it is recorded and
analyze data.

LBCWD’s documented water losses for FY 2006-2007 represent only a fraction of a
percent of total water losses calculated using the AWWA Software.

4.4. Moulton Niguel Water District

Moulton Niguel did not report any in-house or outside contracted periodic leak detection
program or leakage management procedures.

4.5. City of Tustin

The City of Tustin did not report any in-house or outside contracted periodic leak
detection program or leakage management procedures.
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5. Leak Detection Field Measurement Results

Malcolm Pirnie retained the ME Simpson Co., Inc. as a sub-consultant to perform leak
detection services for the five retail water utilities participating in the project. The
individual utilities selected lengths of distribution system pipeline that were suspected of
having potential leaks due to leakage history, pipeline material, or pipeline age. Utility
staff were invited to accompany ME Simpson staff to witness and assist in the leak
detection process. Since leak detection and mitigation is the focus of BMP 1.2, the field
observation of leak detection and noise correlation are important elements of training to
meet these requirements in the future. The following are results for each agency. The
entire leak detection methodology and results reports for the five utilities are included as
Appendix F. Results were provided to each utility.

5.1. City of Brea

A survey of approximately 16.8 miles (88,704 lineal feet) of water main was performed
for the City of Brea. The survey included all fire hydrants, accessible mainline valves,
and selected services within the area selected by Brea. The survey was conducted using
an electronically enhanced listening device which measures the time it takes the sound of
a leak to travel from the leak to the leak correlator connection point. The leak correlator
is connected to the water line at two locations in order to compute the exact leak location.
Hydrants and accessible valves were used as acoustic listening points to identify leaks.

The survey for Brea identified one main line leak on a 10-inch main at Beechwood Drive
and Parkcrest Way, with a estimated rate of leakage potential of 79,200 GPD. Based on a
production price of $2.17 per thousand gallons, this leak was costing Brea $171.86 per
day or $62,730 annually. Based on this analysis, the cost of the leak survey will be
recovered through leak repair and value of water saved within 1 month.

5.2. City of Huntington Beach

A survey of approximately 12 miles (63,360 lineal feet) of water main was performed for
the City of Huntington Beach. The survey included all fire hydrants, accessible mainline
valves, and selected services within the area selected by Huntington Beach. The survey
was conducted using an electronically enhanced listening device which measures the time
it takes the sound of a leak to travel from the leak to the leak correlator connection point.
The leak correlator is connected to the water line at two locations in order to compute the
exact leak location. Hydrants and accessible valves were used as listening points to
identify leaks.
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Section 5
Leak Detection Field Measurement Results

The survey did not locate any discernable leaks in the Huntington Beach water
distribution system, which is consistent with Huntington Beach’s top-down audit results.

5.3. Laguna Beach County Water District

A survey of approximately 6.5 miles (34,320 lineal feet) of water main was performed for
LBCWD. The survey included all fire hydrants, accessible mainline valves, and selected
services within the area selected by LBCWD. The survey was conducted using an
electronically enhanced listening device which measures the time it takes the sound of a
leak to travel from the leak to the leak correlator connection point. The leak correlator is
connected to the water line at two locations in order to compute the exact leak location.
Hydrants and accessible valves were used as listening points to identify leaks.

The survey identified 1 hydrant leak at 49 La Costa Court, with an estimated leakage
potential of 1,440 GPD. Based on a production price of $4.40 per thousand gallons, this
leak was costing Brea $3.34 per day or $2,312.64 annually. Based on this analysis, repair
of the leak, and value of water saved, the cost of the leak survey will be recovered within
20 months.

5.4. Moulton Niguel Water District

A survey of approximately 16.5 miles (87,120 lineal feet) of water main was performed
for MNWD. The survey included all fire hydrants, accessible mainline valves, and
selected services within the area selected by MNWD. The survey was conducted using
an electronically enhanced listening device which measures the time it takes the sound of
a leak to travel from the leak to the leak correlator connection point. The leak correlator
is connected to the water line at two locations in order to compute the exact leak location.
Each hydrant and accessible valve was used as a listening point to identify leaks. Water
pipelines constructed of PVVC were investigated via correlation, and correlation distances
for PVC did not exceed 500 feet unless listening points were unavailable.

The survey did not locate any discernable leaks on the MNWD water distribution system.

5.5. City of Tustin

A survey of approximately 5.3 miles (27,984 lineal feet) of water main was performed for
the City of Tustin. The survey included all fire hydrants, accessible mainline valves, and
selected services within the area selected by Tustin. The survey was conducted using an
electronically enhanced listening device which measures the time it takes the sound of a
leak to travel from the leak to the leak correlator connection point. The leak correlator is
connected to the water line at two locations in order to compute the exact leak location.
Each hydrant and accessible valve was used as a listening point to identify leaks. The
survey did not locate any discernable leaks on the Tustin water distribution system.
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6. Apparent Loss Review and Assessment

Apparent losses per definition in the IWA/AWWA water audit methodology are the
nonphysical water losses that occur when water is successfully delivered to the customer
but is not measured or recorded accurately. When such errors occur systematically, the
aggregate measure of water consumption can be underreported. The result can be a
significant loss in revenue to the utility as well as a difference in reported production and
reported metered consumption.

The three primary components of apparent losses are:

1. Meter inaccuracies, such as meters under-registering flow from mechanical wear,
tampering, and improper installation. Meters become less accurate with
cumulative volume through the meter, particularly at the low-flow range of the
meter.

2. Accounting discrepancies, including non-billed accounts, billing software
inaccuracies, billing adjustments and waivers.

3. Unauthorized consumption, such as fire hydrant theft, system theft, and
unauthorized connections.

Reduction of apparent losses, unlike reduction of real losses, does not create a new source
of water for the utility and, as a result, has not been the focus of water conservation best
management practices such as the CUWCC BMP 1.2. However, the reduction of
apparent losses creates new revenue for the utility, which may be used to fund other
forms of water loss control and other water conservation activities. Since apparent losses
result in lost revenue to the utility, they are valued at the retail rate and are, therefore,
typically the most costly losses.

Table 6.1 identifies apparent losses by type for each Participating Agency. These results
are taken from the most recent agency annual water audits included in Appendix E.
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Apparent Loss Review and Assessment

Table 6-1: Apparent Losses for Participating Agencies

Agency Calculated Apparent Losses (AFY) Percentage of
Unauthorized | Customer Data Total Tgtual Vl\fétder
Consumption | Metering Handling PP
Inaccuracies | Errors

City of Brea 31.000 58.000 1.000 90.000 0.7%

City of Huntington Beach 10.000 500.000 1.000 511.000 1.6%

Laguna Beach County Water 11.0 Unknown Unknown N/A Unknown

District

Moulton Niguel Water District 91.000 Unknown Unknown N/A Unknown

City of Tustin 5.000 425.814 430.814 3.0%

6.1. City of Brea

The City of Brea reports that residential water meters are replaced every 15 to 20 years
regardless of cumulative volume through the meter. All water meters sized 1 1/2 — inches
and larger are tested and calibrated every two years regardless of cumulative volume
through the meter. The length of time between residential meter replacements is
predictably resulting in apparent water loss due to under-registration of the water meter at
low flow rates. Brea reports a low customer metering inaccuracy relative to the other
participating agencies, but without testing, this estimate is questionable.

6.2. City of Huntington Beach

The City of Huntington Beach has an existing meter accuracy test program, including an
in-house test bench. Huntington Beach currently performs accuracy testing on selected
meters that have been pulled from the system for replacement.

Huntington Beach’s meter replacement program utilizes monthly audits comparing
monthly consumption to the previous three month’s consumption and the previous year’s
consumption. This generates replacement of small water meters and repairs of 3-inch to
10-inch meters. Huntington Beach has a 15-year replacement program for 2-inch and
smaller meters. All 3-inch to 10-inch meters are field tested based on consumption and
are repaired and calibrated as needed.

Cost of meter replacement for Huntington Beach, as provided by the City, is listed in
Table 6-2 below. These costs do not take into account labor.
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Table 6-2: Huntington Beach Meter Replacement Costs

Meter Size Meter Cost
Ya-inch $58.19
1-inch $92.13

1 %-inch $183.18
2-inch $268.30

Huntington Beach reads its own customer meters and maintains statistics on missed meter
reads and meter reader performance. Huntington Beach also has an AMR pilot program
in place.

6.3. Laguna Beach County Water District

LBCWD is currently implementing a meter replacement program, based upon meter age.
LBCWD has calculated that its meters have a useful life of 17.5 years, and 25 percent of
the meters in its system are over 20 years old. Meter replacement cost is $110 to $120
per meter, including labor. LBCWD also has a significant number of fire sprinklered
structures and is changing out these meters per fire sprinkler standards.

LBCWD does not have an in-house meter test shop and uses a contractor to calibrate
source meters. For customer meters, LBCWD reads its own meters and maintains
statistics on missed meter reads and meter reader performance.

6.4. Moulton Niguel Water District

MNWD has an in-house meter test shop and has data from meter accuracy testing on the
volume lost due to meter inaccuracies. MNWD also performs portable water meter
testing. Residential meters are replaced every 15-20 years. Zero or low usage meters are
checked at the time of reading for proper function. Commercial meters are tested every
year, and residential meters are tested every 3-5 years.

6.5. City of Tustin

Tustin maintains a meter replacement program which is based on meter cumulative flow
rather than age. Cumulative flow at which each meter is replaced and meter replacement
costs are shown in Table 6.3 below. Tustin does not have an in-house meter test bench,
but contracts with Measurement Control for its meter accuracy testing. Meter accuracy
testing is performed regularly at varying meter lifespans to determine optimum
replacement time for each meter type. While apparent losses due to meter inaccuracy
still represent the most significant loss in the Tustin water system, these losses are still
relatively low, as is Tustin’s water loss overall.
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Table 6-3: Tustin Meter Replacement Costs

Meter Size Usage Units (CCF) at | Meter Cost Labor Cost
Replacement

5/8-inch 2,000 $41.50 $30.75

1-inch 3,500 $92.00 $30.75

1 %-inch >10,000 $178.50 61.50

2-inch >10,000 $268.00 $61.50

3-inch As needed Market price $500.00

4-inch As needed $2,165.14 $500.00

6-inch As needed Market price $500.00
Municipal Water District of Orange County
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7. Retail System Water Audit Reports

As previously stated, a major objective of this study was to educate participating utilities
through workshops and collaborative discussion about the IWA/AWWA water audit
methodology, individual components of water usage, and application of the free AWWA
water audit software. Knowledge and methodology gleaned from the study provide
utilities with tools to meet the regulatory requirements of CUWCC BMP 1.2, maintain
eligibility for California grant funding, and better achieve utility water conservation and
efficiency goals. Major workshop topics of discussion included:

e Context of Water Loss in the U.S.

e AWWA M36 “Water Audits and Loss Control Programs”

e |IWA/AWWA Standard Water Balance

¢ Differentiating Real and Apparent Water Losses

e Production and Demand Data Requested of Participating Utilities
e Authorized Unmetered Consumption

e Water Meters

e AWWA Water Audit Software Version 4.0 with Data Validation
e CUWCC BMP 1.2 — Water Loss Control — Requirements

e Recommended Field Leak Surveys

The above topics have been documented in copies of PowerPoint presentations included
in Appendix B. Participating Utilities collected information and filled out annual audits
using Versions 3.0 and 4.0 of the AWWA Audit Software. This section presents the
results of the participating agency audits and provides recommendations for further
enhancement to achieve compliance with CUWCC BMP 1.2. For each agency, the
reporting spreadsheet is presented for the selected year of audit followed by the water
balance spreadsheet. A discussion of results of each agency audit follows.
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Section 7
Retail System Water Audit Reports

7.1. City of Brea

7.1.1. Summary of Audit Results

The City of Brea staff participated in the collaborative workshops and completed multiple
drafts of the AWWA Water Audit Software, including Version 4.0 with the data
validation and scoring features. The reporting spreadsheet for the most recent audit for
Brea fiscal year 2006-07 is included in Figure 7-1. The corresponding water balance for
the reporting year is presented as Figure 7-2.
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Section 7
Retail System Water Audit Reports

Figure 7-2: City of Brea Water Balance
AWWA WLCC Free Water Audit Software: Water Balance

Copyright© 2009, American Water Works Association. All Rights Reserved. WAS V4.0
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Table 7-1: Brea Performance Indicator Assessment

Performance Indicator Result
Non-revenue water as percent by volume of Water Supplied 9.7%
Non-revenue water as percent by cost of operating system 18.0%

Apparent Losses per service connection per day

6.80 gallons/connection/day

Real Losses per service connection per day

50.90 gallons/connection/day

Unavoidable Annual Real Losses (UARL)

60.69 million gallons/year

Infrastructure Leakage Index (ILI)

3.60

7.1.2. Data Gaps

The City of Brea provided all necessary data to complete the water audit and analyze

financial and operational performance for the audit period. Additionally, Brea has

completed its data validity scoring and demonstrates excellent record-keeping practices
overall. Given Brea’s audit and data validity scoring results, the City is well on track to
achieving CUWCC BMP 1.2 compliance and requires only minimal adjustments to its

practices to meet all requirements of the BMP within the specified time frames.

Table 7-2 shows the activities required for Brea to be in compliance with BMP 1.2 and

the completion status of each.
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Table 7-2: Status of Brea BMP 1.2 Compliance

Requirement for Compliance Year Completion Status Notes
Required
) ] Brea needs to prepare audits

Compile standard water audit and Annual Completed for most recent years 2008
balance and 2009
Test source, import, and production Accuracy testing and

» IMPOTL, P Year 2 Completed calibration conducted semi-
meters annually

annually

Achieve a Water Audit Data Validity Year 4 Completed Data Validity Score of 93 for
Score of 66 or higher P FY 2006-07 audit
Achieve a Water Audit Data Validity Year 5 Combleted Data Validity Score of 93 for
Score of Level 1V (71-90) or higher P FY 2006-07 audit
Seek training in the AWWA water audit
method and component analysis Year 4
process
Complete a component analysis of real Year 4 i

losses

Demonstrate progress in water loss
control performance as measured by
gallons per service connection per day

Year 5 through Year
10

Repair all reported leaks and break to

the extent cost-effective Ongoing
Maintain a record-keeping system for

. Year 2
the repair of reported leaks
Include estimated leakage volume from
report to repair and cost of repair in leak | Year 4
records
Locate and repair unreported leaks to .

Ongoing

the extent cost effective

7.1.3.

Recommended Follow-Up Activities

The Consultant recommends that Brea consider the following activities to improve their
water loss management practices and ensure compliance with BMP 1.2

N\Sﬂ\LCOL
December 2010
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M Formalize a regular review of permitting and billing practices and a regular auditing
process to reveal scope of systematic data handling errors. When refinements to the
computerized billing system are undertaken, enhance reporting capabilities.

M Revise record-keeping system for the repair of reported leaks to include all
information required by BMP 1.2, if not already included. Consider a GIS database
to track locations of reported leaks, as well as pipe materials and age, to facilitate
early identification of problem areas. While Brea does not currently have a major
leakage problem per results of the field survey, leakage increases with system age,
and simple, affordable steps for tracking leakage can prevent a problem from
developing.

M Consider a more intense meter accuracy testing program, including maintaining
records on cumulative flow for each meter and pulling meters from the system at
random for testing to develop a database tracking meter accuracy versus cumulative
flow through the meter. The current system for meter replacement in Brea based on
15 to 20 years in service does not allow for early identification of meters which have
stopped working entirely, and does not account for meters which have decreased in
accuracy gradually. Mechanical, positive displacement-type residential meters
generally have an economic life of about ten years based on cumulative volume
through the meter. Additionally, Brea should consider tracking time-of-day water use
for a sample of selected residential meters to characterize customer demand at low,
normal, and high flow rates in order to confirm economic optimum for meter
replacement, confirm appropriate meter sizing, and to refine apparent loss estimates.

B Consider implementing a regular leak survey program to detect unreported leaks and
background leakage. While Brea’s current real losses do not warrant annual surveys
of its full system, partial surveys of problem areas or of samples of the system may
assist the City in completing the component analysis required under BMP 1.2 and in
early detection of background leakage.

7.2. City of Huntington Beach

7.2.1. Summary of Audit Results

The City of Huntington Beach participated avidly in all workshops and collaborative
meetings, often sending multiple persons. Staff provided requested data and prepared
multiple drafts of various water audits for multiple years. Their most recent full audit
results for fiscal year 2008-2009 is included in Appendix F. The reporting spreadsheet for
the audit is provided in Figure 7.3 below. The water balance for 2008-09 is shown in
Figure 7.4.
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Figure 7-4: City of Huntington Beach Water Balance

AWVA WLCC Free Water Audit Software: Water Balance Water Audit Report For: Report Yr:
Copyright © 2009, American Water Works Association. Al Rights Reserved. WAS V4.0 City of Huntington Beach 2009
Water Exported _
Billed Water Exported
o 0.000_ |\ o _,_ o __
7 YBilled vetered Consumption (inc. water | Revenue Water )
Billed Authorized Consumption |exported)
29,937.000
Own Sources ADLIE T 29,937.000 Billed Unmetered Consumption 29,937.000
Consumption ’
(Adjusted for 0.000
known errors) 29.976.000 Unbilled Metered Consumption Non-Revenue Water
? Unbilled Authorized C ti
nbilled Authorized Consumption 0.000 (NRW)
21,858.000 39.000 Unbilled Unmetered Consumption
39.000
Water Supplied Unauthorized Consumption 1,694 .000
Apparent Losses 10.000
31,631.000 511.000 Customer Metering Inaccuracies
500.000
Systematic Data Handling Errors
Water Losses 1.000
Water Imported 1.655.000 Leakage on Transmission and/or
P Z . Distribution Mains
Real Losses Not broken down
Leakage and Overflows at Utility"s
9,773.000 1,144.000 Storage Tanks
Not broken down
Leakage on Service Connections
Not broken down
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Table 7-3: Huntington Beach Performance Indicator Assessment

Performance Indicator Result
Non-revenue water as percent by volume of Water Supplied 5.4%
Non-revenue water as percent by cost of operating system 3.0%
Apparent Losses per service connection per day 8.72 gallons/connection/day
Real Losses per service connection per day 19.53 gallons/connection/day
Unavoidable Annual Real Losses (UARL) 308.03 million gallons/year
Infrastructure Leakage Index (ILI) 1.21

7.2.2 Data Gaps

Huntington Beach provided all necessary data to complete the water audit and analyze
financial and operational performance for the audit period. Additionally, Huntington
Beach has completed its data validity scoring and demonstrates excellent record-keeping
practices overall. Given Huntington Beach’s audit and data validity scoring results, the
City is well on track to achieving BMP 1.2 compliance and requires only minimal
adjustments to its practices to meet all requirements of the BMP within the specified time
frames.

Table 7-4 shows the activities required for Huntington Beach to be in compliance with
BMP 1.2 and the current completion status of each.
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Table 7-4: Status of Huntington Beach BMP 1.2 Compliance

Requirement for Compliance Year . Status Notes
Completion
Required
Compile standard water audit and Annual Completed
balance
. . Accuracy testing and
Test source, import, and production Year 2 Completed calibration conducted
meters annually .
semi-annually
Achieve a Water Audit Data Validity Score Year 4 Combleted Data Validity Score of 88
of 66 or higher P for FY 2008-09 audit
Achieve a Water Audit Data Validity Score Year 5 Combleted Data Validity Score of 88
of Level IV (71-90) or higher P for FY 2008-09 audit
Seek training in the AWWA water audit
X Year 4
method and component analysis process
Complete a component analysis of real Year 4 i
losses
Demonstrate progress in water loss Year 5
control performance as measured by through -
gallons per service connection per day Year 10
Repair all reported leaks and break to the onaoin Onaoin
extent cost-effective going going
Maintain a record-keeping system for the Partially
. Year 2
repair of reported leaks Completed
Include estimated leakage volume from
report to repair and cost of repair in leak Year 4
records
Locate and repair unreported leaks to the .
Ongoing

extent cost effective

7.2.3.

Recommended Follow-Up Activities

The Consultant recommends that Huntington Beach consider the following activities to
improve their water loss management practices and ensure compliance with BMP 1.2

N‘;\LCOL
December 2010
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M Formalize a regular review of permitting and billing practices and a regular auditing
process to reveal scope of systematic data handling errors. When refinements to the
computerized billing system are undertaken, enhance reporting capabilities.

M Revise record-keeping system for the repair of reported leaks to include all
information required by BMP 1.2, if not already included. Consider a GIS database
to track locations of reported leaks, as well as pipe materials and age, to facilitate
early identification of problem areas. While Huntington Beach does not currently
have a leakage problem, leakage increases with system age and simple, affordable
steps for tracking leakage can prevent a problem from developing.

B Consider a more intense meter accuracy testing program, including maintaining
records on cumulative flow for each meter and pulling meters from the system at
random for testing to develop a database tracking meter accuracy vs. cumulative flow.
The current system for meter replacement in Huntington Beach allows for early
identification of meters which have stopped working entirely, but may overlook
meters which have decreased in accuracy gradually. Additionally, Huntington Beach
should consider tracking time-of-day water use, perhaps in conjunction with its AMR
pilot program, in order to confirm appropriate meter sizing and to refine apparent loss
estimates.

B Consider implementing a regular leak survey program to detect unreported leaks and
background leakage. While Huntington Beach’s current real losses do not warrant
annual surveys of its full system, partial surveys of problem areas or of samples of the
system may assist Huntington Beach in completing the component analysis required
under BMP 1.2 and in early detection of background leakage.

7.3. Laguna Beach County Water District

7.3.1. Summary of Results

Laguna Beach County Water District staff participated in all project meetings and
workshops and provided all data required for the multiple preparations of annual water
system audits for their utility. The lack of an in-house meter testing facility precluded
reporting of estimated customer metering inaccuracy. They also did not have a basis to
estimate billing system and customer data handling inaccuracies. Laguna Beach did not
feel it had sufficient information to rate enough audit data input categories to compute a
data validity score. Figure 7.5 indicates the LBCWD water audit reporting spreadsheet
for FY 2007. Figure 7.6 provides the annual water balance.
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Figure 7-6: Laguna Beach County Water District Water Balance

AWWA WLCC Free Water Audit Software: Water Balance

Copyright © 2009, American Water Works Association. All Rights Reserved. WASv4.0
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Table 7-5: LBCWD Performance Indicator Assessment

Performance Indicator Result

Non-revenue water as percent by volume of Water

; 2.5%
Supplied
Non-revenue water as percent by cost of operating 1.0%
system 70
Apparent Losses per service connection per day 1.20 gallons/connection/day
Real Losses per service connection per day 9.63 gallons/connection/day
Unavoidable Annual Real Losses (UARL) 56.23 million gallons/year
Infrastructure Leakage Index (ILI) 0.53

7.3.2. Data Gaps
The following information would improve the accuracy of the LBCWD audit:

B LBCWD is missing data on customer metering inaccuracies and systematic data
handling errors. Exclusion of this data will cause apparent losses to appear artificially
low and, consequently, will cause real losses to appear artificially high.

B LBCWD is showing an ILI of less than 1, which may indicate a data flaw. It would
be beneficial to confirm the accuracy of production and customer meters and to
compare the results from the audit year with data from more recent years, such as FY
2007-08 and FY 2008-09.

® LBCWD has not completed the data validity scoring component of the audit software.
This information is required by BMP 1.2 and would prove useful in identifying areas
of strength and deficiencies in the audit.

Table 7-6 shows the activities required for LBCWD to be in compliance with BMP 1.2
and the completion status of each.

LCOL Municipal Water District of Orange County
%RNI Water Loss Management Program Assessment
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Table 7-6: Status of LBCWD BMP 1.2 Compliance

Year Completion

Requirement for Compliance R ; Status Notes
equired
Compile standard water audit and Annual Completed
balance
. . Accuracy testing and
Test source, import, and production Year 2 Completed calibration conducted
meters annually .
semi-annually
Achieve a Water Audit Data Validity Data Validity Scoring not
: Year 4 Incomplete
Score of 66 or higher completed
Achieve a Water Audit Data Validity Year 5 Incomplete Data Validity Scoring not
Score of Level IV (71-90) or higher P completed
Seek training in the AWWA water
audit method and component Year 4 Complete
analysis process
Complete a component analysis of Year 4 Partially Performed for reported
real losses Complete losses
Demonstrate progress in water loss
control performance as measured by | Year 5 through )
gallons per service connection per Year 10
day
Repair all reported leaks and break Onaoin onaoin
to the extent cost-effective going going
Malntaln. a record-keeping system for Year 2 Complete
the repair of reported leaks
Include estimated leakage volume Partiall
from report to repair and cost of Year 4 Complgte Estimated volume included

repair in leak records

7.3.3.

Recommended Follow-Up Activities

B LBCWD should consider a GIS database to record pipe age as well as to track leak
locations. While developing pipe inventory would be a long-term project since
LBCWD does not maintain age records currently, it would be beneficial to track this
information as pipes are replaced. While LBCWD does not currently have a major
leakage problem per results of the field survey, leakage increases with system age,

N‘;\LCOL
December 2010
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and simple, affordable steps for tracking leakage can prevent a problem from
developing.

B To improve its meter replacement program, LBCWD should maintain records of
meter cumulative volume and should implement meter accuracy test on randomly
pulled residential meters at varying consumption levels. Meter accuracy is typically a
function of cumulative volume rather than age; therefore, a meter replacement
program based on meter age may not be optimally efficient in reducing apparent
losses. The current system for meter replacement in LBCWD based on 15 to 20 years
in service does not allow for early identification of meters which have stopped
working entirely, and does not account for meters which have decreased in accuracy
gradually. Mechanical, positive displacement-type residential meters generally have
an economic life of about ten years based on cumulative volume through the meter.
Additionally, LBCWD should consider tracking time-of-day water use for a sample
of selected residential meters to characterize customer demand at low, normal, and
high flow rates in order to confirm economic optimum for meter replacement,
confirm appropriate meter sizing, and to refine apparent loss estimates.

B Development of a database which tracks meter accuracy relative to cumulative
volume will provide for a more accurate assessment of apparent losses and a more
efficient meter replacement program. Improved meter accuracy data will also allow
for a more accurate assessment of real losses at a lower cost than leak detection field
work.

B LBCWD should formalize a regular review of its billing practices and conduct a
regular auditing process to reveal scope of systematic data handling errors. When
refinements to the computerized billing system are undertaken, LBCWD should
consider enhancing reporting capabilities, including exception reports.

7.4. Moulton Niguel Water District

7.4.1. Summary of Results

Moulton Niguel Water District staff participated in the initial and mid-term meetings and
workshops, which afforded them the consultant presentation and discussion about
IWA/AWWA water audit methodologies and how to prepare an annual audit using the
AWWA free audit spreadsheet software. Their audit reporting year is 2006-07. More
urgent utility priorities prevented MNWD staff from attending the last BMP 1.2
presentation and workshop. This meeting presented the most recent Version 4.0 of the
AWWA software and discussed how to conduct a data validation analysis for scoring the
utility’s confidence in the accuracy of its audit input data. MNWD staff did not provide
sufficient audit information nor source and accuracy information for the consultant to
perform a data validity assessment for the FY 2006-07 water audit. Additionally, missing
system and cost information for the audit did not allow the audit software to calculate

ALCOL Municipal Water District of Orange County =
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system performance indicators. Therefore, an assessment with respect to BMP 1.2
compliance was not accomplished. Figure 7.7 provides the water auditing reporting
spreadsheet for 2006-07. Figure 7.8 provides MNWD water balance for the same audit
year.

ALCOL Municipal Water District of Orange County
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Figure 7-8: Moulton Niguel Water District

AWWA WLCC Free Water Audit Software: Water Balance Water Audit Report For: Report Yr:
Copyright© 2009, American Water Works Association. All Rights Reserved. Ve Moulton Niguel Water District 2007
Water Exported )
Billed Water Exported
o _0.000_ | _ _ _ o _ _ _ _ o
h TBilled Metered Consumption (inc. water | Revenue Water h
Billed Authorized Consumption |exported)
33,175.000
own Sources Authorized 33,175.000 Billed Unmetered Consumption 33,175.000
Consumption
(Adjusted for 0.000
known errors) 34.575.800 Unbilled Metered Consumption Non-Revenue Water
? Unbilled Authorized C ti
nbilled Authorized Consumption 0.000 (VR
0.000 1,400.800 Unbilled Unmetered Consumption
1,400.800
Water Supplied Unauthorized Consumption 3,235-000
Apparent Losses 91.025
36,410.000 91.025 Customer Metering Inaccuracies
0.000
Systematic Data Handling Errors
Water Losses 0.000
Leakage on Transmission and/or
Water Imported 1,834.200 Distribution Mains
Real Losses Not broken down
Leakage and Overflows at Utility"s
36,410.000 1,743.175 Storage Tanks
Not broken down
Leakage on Service Connections
Not broken down
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7.4.2. Data Gaps

The Moulton Niguel water audit indicates multiple data gaps which need to be filled prior
to an accurate assessment of data validity and accuracy of audit results. No evaluation of
compliance with CUWCC BMP 1.2 was performed, since a completed annual audit
forms the basis for initial compliance independent of audit results.

7.4.3. Recommended Follow-Up Activities

The Consultant recommends that MNWD consider the following activities to improve
their water loss management practices and ensure compliance with BMP 1.2

Implement an annual water system auditing process to collect, evaluate, and maintain
data required to compete annual audits in the IWA/AWWA format as required by
CUWCC BMP 1.2. Complete the data validation portion of the annual audit and
implement audit suggestions for improving the data validation score, if warranted.

Formalize a regular review of billing system practices and a conduct a regular
customer billing system auditing process to reveal scope of systematic data handling
errors. When refinements to the computerized billing system are undertaken, enhance
reporting capabilities.

Revise record-keeping system for the repair of reported leaks to include all
information required by BMP 1.2, if not already included. Consider a GIS database
to track locations of reported leaks, as well as pipe materials and age, to facilitate
early identification of problem areas. While MNWD does not currently have a
system leakage problem per results of the field survey, leakage increases with system
age, and simple, affordable steps for tracking leakage can prevent a problem from
developing.

Consider a more intense meter accuracy testing program, including maintaining
records on cumulative flow for each meter and pulling meters from the system at
random for testing to develop a database tracking meter accuracy versus cumulative
flow through the meter. The current system for residential meter replacement in
MNWD is based on 15 to 20 years in service. The meter reading procedures do allow
for early identification of meters which have stopped working entirely. A sample of
residential meters is tested every 3-5 years for accuracy. Mechanical, positive
displacement-type residential meters generally have an economic life of about ten
years based on cumulative volume through the meter. Additionally, MNWD should
consider tracking time-of-day water use for a sample of selected residential meters to
characterize customer demand at low, normal, and high flow rates in order to confirm
economic optimum for meter replacement, confirm appropriate meter sizing, and to
refine apparent loss estimates.

N‘;\LCOL Municipal Water District of Orange County @ :
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7.5. City of Tustin

7.5.1. Summary of Results

The City of Tustin participated avidly in all project meetings and workshops. Tustin staff
submitted all data in response to requests for information and completed multiple
versions of the IWA/AWWA water audit. Their audit year was calendar year 2007.
Tustin demonstrates excellent record-keeping practices necessary to comply with
CUWCC BMPL1.2. Due to their low calculated ILI, they should perform audits for
additional calendar years to validate consistency with their 2007 reported low leakage
and system infrastructure leakage index. Their audit reporting spreadsheet is shown
below in Figure 7.9. Their water balance is provided in Figure 7.10.

ALCOL Municipal Water District of Orange County
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Figure 7-10: City of Tustin Water Balance
AWWA WLCC Free Water Audit Software: Water Balance

Copyright© 2009, American Water Works Association. All Rights Reserved. WAS V4.0

_ N Municipal Water District of Orange County
'N\_’;\Ill-{(ﬁ'ﬁ“ Water Loss Management Program Assessment

December 2010




Section 7
Retail System Water Audit Reports

Table 7-7: Tustin Performance Indicator Assessment

Performance Indicator Result
Non-revenue water as percent by volume of Water Supplied 6.8%
Non-revenue water as percent by cost of operating system 5.0%
Apparent Losses per service connection per day 27.23 gallons/connection/day
Real Losses per service connection per day 6.44 gallons/connection/day
Unavoidable Annual Real Losses (UARL) 62.97 million gallons/year
Infrastructure Leakage Index (ILI) 0.53

7.5.2. Data Gaps

Tustin provided all necessary data to complete the water audit and analyze financial and
operational performance for the audit period. Additionally, Tustin has completed its data
validity scoring and demonstrates excellent record-keeping practices overall. Given
Tustin’s audit and data validity scoring results, the City is well on track to BMP 1.2
compliance and requires only minimal adjustments to its practices to meet all
requirements of the BMP within the specified time frames.

In order to verify Tustin’s real losses and perform component analysis, it would be
beneficial for Tustin to provide detailed records on reported leakage and previous leak
detection activities. Additionally, given Tustin’s extremely low ILI, review of data from
adjacent years would be beneficial to confirm the validity of the data.

Table 7-8 shows the activities required for Tustin to be in compliance with BMP 1.2 and
the completion status of each.

N‘;\LCOL Municipal Water District of Orange County 205
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Table 7-8: Status of Tustin BMP 1.2 Compliance

Requirement for Compliance Year Completion | Status Notes
Required
Compile standard water audit and Annual Completed
balance
Test source, import, and production Year 2 Completed
meters annually
Achieve a Water Audit Data Validity Score | Year 4 Completed Data Validity Score of
of 66 or higher using the AWWA 83 for CY 2007 audit
Achieve a Water Audit Data Validity Score | Year 5 Completed Data Validity Score of
of Level IV (71-90) or higher 83 for CY 2007 audit
Seek training in the AWWA water audit Year 4 Completed
method and component analysis process
Complete a component analysis of real Year 4
losses
Demonstrate progress in water loss Year 5 through
control performance as measured by Year 10
gallons per service connection per day
Repair all reported leaks and break to the | Ongoing Ongoing
extent cost-effective
Maintain a record-keeping system for the Year 2
repair of reported leaks
Include estimated leakage volume from Year 4
report to repair and cost of repair in leak
records
Locate and repair unreported leaks to the | Ongoing
extent cost effective

NF\LCOL
IRNI December 2010
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8. Summary of Findings, Conclusions, and
Recommendations

M There was a significant disparity between level of participation and information
provided among the participants, which limited the extent to which the Consultant
could compare and extrapolate finding of the study for the whole group of five utility
Participants. Table 8-1 presents available data provided by individual participating
utilities for the audit reporting year indicated. Data for the two utilities for which a
data validity score could not be determined should not be considered comparable to
the three utilities providing data validity scores. The three Participants providing data
validity indicate results above 80. These scores are in Level 1V, as indicated in Table
8-2. Level 1V achieves the required data validation level to achieve future CUWCC
BMP 1.2 goals. Table 8-2 provides guidance from the AWWA Free Water Audit
Software to improve water loss standing. The higher data validity score achieved
results in a higher water loss standing.

B Those Participants who provided sufficient data for a full audit and analysis
demonstrated excellent water loss control practices. These Participants should meet
the requirements of the CUWCC BMP 1.2 with only minimal adjustments to their
existing practices.

Although the portion of each system on which leak surveys were performed was not a
significant enough percentage to extrapolate the results to the entire distribution
systems, the results from these surveys were promising. Participants typically
selected portions of their system for the leak surveys with older pipes or suspected
issues, yet leaks were detected in only 2 of the 5 systems.

For water audits providing a data validity score, calculated Infrastructure Leakage
Index (IL1) values were excellent. Table 8-3 provides guidance from the AWWA
Free Audit Software for establishing a target ILI value for an individual utility based
on its specific financial, operational, and water resources considerations. For
calculated ILIs in this investigation, the participating utilities appear to have minimal
real loss control issues. It is recommended that economics of real water losses be
monitored to compare the value of water lost due to leakage to the cost of
implementing an effective real loss reduction program.

Individual audits for different selected audit years are provided for the five retail
agency participants, however, not all are complete. Based on an assessment of audit
information, data validation scores, and audit results, recommended water loss

ALCOL Municipal Water District of Orange County
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accounting follow-up activities have been provided for each participant. All
participating agencies have room to improve their real water loss and apparent water
loss data collection, monitoring, and control practices.

M Non-Revenue Water ranged from 3 to 10 percent of volume of water supplied, which
is very good and well within the range of efficient water utilities concerned about
conservation and water loss management practices.

B Due to the increasingly stringent requirements for BMP 1.2 compliance in the future,
participants will need to become proficient at component analysis for bottom up data
collection and analysis to achieve better understanding of individual audit elements.

The collaborative workshop approach with multiple concurrent participation and
collaboration between consultant, wholesale water agency (MWDOC), and the
participating retail agencies was excellent for group presentation, dialogue confirmation
of understanding of audit elements in preparation for achieving water conservation
requirements of the state. This project successfully prepared agency participants for
California’s water loss management element of its conservation program.

Table 8-1: Comparative Audit Summary

Utility (Reporting Year) Data Real Losses | Apparent Losses UARL (MG ILI
Validity | (Acre-Feet) (Acre-Feet) per year)
Brea (FY 2007) 93 670.123 89.492 60.69 3.60
Huntington Beach (FY 2009) 88 1144.000 511.000 308.03 1.21
Laguna Beach County Water NA 91.836 11.424 56.23 0.53

District (FY 2007)

Moulton Niguel Water District NA 1743.175 91.025 NA NA
(FY 2007)
Tustin (CY 2007) 83 101.866 430.814 62.97 0.53

NA = Non-Available
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Table 8-2: AWWA Water Loss Control Planning Guide

AWWA WLCC Free Water Audit Software: Determining Water Loss Standin
peteraining uater loss SEanding e

Copyright € 2000, American Waber Works Association. All Rights Reserved. WAS w40

Water Loss Control Planning Guide
Water Audit Data Validity Level | Score

Functional Focus
Area Level I (D-25) Level Il (26-50) Level lll (51-70) Level IV (71-30) Level V¥ (91-100)
Launch audlhr!g and lass Analyz bus|n§5 process .for . . - Refine data collection practices | Annual water audit is a reliable
Audit D Collection control team; address customer metering and billing Establish/revise policies and and establish as routine gauge of year-to-year water
production metering functions and water supply procedures for data collection business = efficie standin,
deficiencies operations. ldentify data gaps. ey 9

Conduct loss assessment

. i Stay abreast of improvements in
investigations on 3 sample P

metering, meter reading, billing,
leakage management and
infrastructure rehabilitation

Establish ongoing mechanisms
for customer meter accuracy
testing, active leakage control
and infrastructure monitaring

Research information on leak
g p_ 9 . _Eegln portion of the system: customer
flowcharting analysis of -
customer billing meter testing, leak survey,
unauthorized consumpticn, etc.

Refing, enhance or expand
ongoing pregrams based upon
economic justification

Short-term loss control

Biegin to assess long-term

neads requiring large Begin to assemble economic ; .
expenditure: customer meter business case for long-term C:::;;::t:::dhﬂ:;“:? Continue incremental
replacement, watar main needs based upon improved T improvements in short-term and
Long-term loss control replacement program, new data becoming available Gnmprehensn.'e |mpr_mrernenTs long-term loss control
customer billing system or through the water audit . for metering. billing or interventions
Automatic Meter Reading process. infrastructure management
(AMR) system.

Establish long-term fappanem B.lahhsh mid-range (5 year Evaluate and refine loss contral
and real loss reduction goals | horizon) apparent and real koss

Target-setting L
(+10 year horizon) reduction goals goals on a yearly basis
Preliminary Comparisons - can . . .
begin to rely upon the ) |dentify Best f'racncesf .Besl in
Performance Benchmarking - | class - the LI is very reliable as
N Infrastructure Leakage Index . - N h
Benchmarking (ILI) for perf e ILI is meaningful in comparing a real loss performance
. pe real loss standing indicator for best in class
comparisons for real losses service

(522 below table)

For validity scores of 50 or below, the shaded blocks should not be focus areas until better data validity is achisved.
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Table 8-3: AWWA Guidelines for Setting a Target ILI

enera de nes O = g a Arge
O do g a =Taledaleii ATE sis © cakage O O op O
Target ILI Range Water Resources Considerations
Water reS0ources are greatly
i are
of existing infrastructure and/for and/or environmentally unsound to
1.0 - 3.0 additional water resources tTo mest develop.
the demand.
es can be developed or |Existing water supply infrastr
reasonable sxpense; capabi ¥ is suf nt To mestT
WaTer rate increases erm demand as long as but demand management interventions
i sonable leakage managsment leakage mManagement, Wa
3.0 -5.0 ntrols are in place. servation) are imcluded in the
g-term planning.
capacity and Water resources are pl ul,
raliable, and esasily extracted.
to Customers.
>5.0 - B.O
shortagss.

Rlthough coperational 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 resocurce. Setting a target level greater than 8.0 -

Greater tham 8.0 - 4 . . . . X .g J 8

other than as an incremental goal to a smaller long-term target — is discouraged.

If the calculated I

vour system is 1.0 or less, two possibilities
exisc. you are i
1 .

class with the
ausing losses
employ extensive ls
data by perfom

Less than 1.0 operations.

the acouracy
data.

of production and cust
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SCOPE OF WORK
MWDOC Water Loss Management Program Assessment
Potable Water System Audit
March 26, 2008

Task 0: Administration and Management

The Consultant’s Project Manager and primary contact for this project will be Stephen
Davis, Vice President in Malcolm Pirnie’s Irvine Office. The project management task

entails the following:

e Coordination with the Municipal Water District of Orange County (MWDOC)
Project Manager and other MWDOC designated staff and coordination with
staff from the City of Huntington Beach, the City of Brea, the Laguna Beach
Co. Water District, the City of Tustin, and Moulton Niguel Water District

» Coordination of meetings and conference calls with MWDOC and utility staff

e Preparation and distribution of meeting minutes

e Preparation of monthly email project progress updates

s Invoicing

Task 1: Collect and Review Relevant Audit Data

Malcolm Pirnie, Inc. project staff will meet with MWDOC staff to kick off the project.
This initial meeting will review the project scope, data requirements, budget, and
timeframe for project execution.

Malcolm Pimnie, Inc., in conjunction with MWDOC staff, will plan for and hold a project
kick-off meeting with the five participating water utility systems. During the meeting,
Malcolm Pirnie, Inc. will:

o Explain the IWA/AWWA water auditing purpose, context, and procedures;

s Review the project scope, budget, and timeframe; and

e Answer questions that the utilities have about the data needs and project
approach.

Malcolm Pirnie, Inc. will generate a list of data needed to complete an annual
TWA/AWW A water audit for the five member utilities based on a selected annual time
period and will provide the list to MWDOC for distribution to the participating water
systems. Malcolm Pirnie, Inc. will coordinate with MWDOC and the participating
systems to obtain this data. The list will include the following types of data:

¢ Water Supply Sources

* Water Supply Cost

»  Water Supply/Production Quantities

o Water Billing Data

e Unbilled Authorized Water Consumption



Retail Water Meter Information

Water Billing Systems and Services

Water Rate Structure

Distribution System Description and Operating Characteristics
» Water Leak History and Management Program

Malcolm Pimie, Inc. will organize and format the data provided by each system for
consistency with the TWA/AWWA auditing procedure format. Malcolm Pirnie, Inc. will
also perform an initial analysis of the data to identify inconsistencies and develop a list of

follow-up questions.

Task 2: Complete data analysis and formatting for the IWA/AWWA water
audit software

To complete an annual TWA/AWWA water audit for each utility water system, Malcolm
Pimnie, Inc. will do the following:

o Tnput data gathered in Task 1 to the IWA/AWWA standard water audit
spreadsheet software for each of the five participating systems.

e Based on the initial results of the spreadsheet software analysis, identify gaps
and errors in the data and work with each agency to improve the completeness
and accuracy of the data.

e Since the IWA/AWWA water auditing process is iterative, develop each
agency’s water audit, sequentially enhancing audit data and results. Malcolm
Pimie, Inc. will coordinate with agency staff to revise the initial audit until a
high degree of confidence in the results is attained within the limits of project
budget.

e Using the results of the software analysis, Malcolm Pirnie, Inc. will identify
the following:

o Data gaps,

o Sources of non-revenue water,

o Value of real and apparent losses, and

o Cost-benefit ratio for potential corrective measures, if required.

Task 3: Conduct “Unbilled Authorized Water Consumption” Review and
Analysis

The City of Tustin audit for 2004/2005, performed for the MWDOC Water Loss
Management Program Assessment reported in March 2007, indicated a large percentage
of total loss to the “Unbilled Authorized Water Consumption” category of the universal
water balance adopted by INA/AWWA. This use category includes fire hydrant flushing,
fire hydrant testing, main flushing, internal uses, irrigation of utility properties, street
cleaning, etc. This task will focus on individual utility water use quantification methods
for this category of typically unmetered water uses and will compare and analyze
individual approaches with reported approaches and results for other similarly situated



utilities. Recommendations to improve the accuracy of losses estimated for this category
will be made.

Task 4: Conduct Leakage Management Program and Systems Operation
Review

Review of each utility system’s leakage management program and systems operations
will be based on the data obtained in Task 1, the results of the data analysis in Task 2,
and the completion of a component analysis for each system.

Malcolm Pirnie, Inc. will review the information gathered from each system in Task 1
regarding water distribution system leak history, leak detection, and leakage management
programs, including:

¢ Type of leakage management program.

o Type of leakage detection program.

Inventory of number/type/volume of leaks, plus spatial distribution over last 5
years, if available.

Average time to repair leaks.

Cycle for full system leak detection.

Number of permanent or temporary noise listening stations, if any.

Annual expense for leak detection.

Annual expense for leak repair.

To refine the leakage data obtained during the top-down water audits in Task 2, Malcolm
Pirnie, Inc. will perform component analysis. Component analysis, as defined in the
AWWA Manual M36, 3 Edition, is a technique which models leakage volumes based
upon the nature of leak occurrences and durations. While component analysis is still
largely a desktop exercise, it requires additional data beyond what is used in Task 2.
Malcolm Pimie, Inc. will conduct telephone interviews and meetings with the five
participating systems, if needed, in order to obtain information to perform a component
analysis for each system. Data that may be needed includes:

e Number of annual report leak and break events on water mains and customer
SETvices

e Average flow rates for reported leaks/breaks at the current average system
pressure

e Average run time (the sum of average awareness, location, and repair times)
assigned to each leakage type

o Costof a leak detection survey intervention ($/mile of mains)

o Average Rate of Rise of unreported leakage

Following completion of the component analysis, Malcolm Pirnie, Inc. will summarize
each agency’s results. Malcolm Pirnie, Inc. will then recommend improvements to each
leak management program based on the following criteria:



¢ Economic impact of real losses from leaks to the system over five-year period,
as determined in Task 2

e Quantity of component volumes of leakage (reported leaks, unreported leaks
and background leakage)

Task 5: Perform Relevant Field Measurement Activities

Based on the results of Task 4, Malcolm Pimie, Inc. will recommend field measurements
to verify results of Task 4, to increase understanding of the causes of water loss, and to
help assess cost-effectiveness of potential water loss reduction activities. Potential field
measurement activities include:

e Testing source and customer meter accuracy

e Recording time of day metered water low for weekly summer and winter
periods to characterize the customer water usage distribution patterns

o Establishing District Metering Areas to monitor and quantify real losses for
portions of a distribution system

If Malcolm Pirnie, Inc. determines that meter accuracy testing or time of day flow
recorders will be necessary, equipment will be obtained by MWDOC staff. Malcolm
Pimnie, Inc. may hire a MWDOC-approved subcontractor to perform field measurement
activities. For data collected through field measurement activities in this task, Malcolm
Pirnie, Inc. will perform statistical analyses to determine the confidence levels in the
various data obtained. Malcolm Pirnie, Inc. will use the sample size and variance in
order to determine the confidence in the results for the entire metered population of
interest.

Task 6: Prepare Retail System Water Audit Reports

Based on the results of Tasks 1 through 5, Malcolm Pirnie, Inc. will document water
audit results and findings for each of the participating utilities.

Task 7: Provide Recommendations for Follow-Up Activities for Improved
Water Loss Management

Malcolm Pimie, Inc. will recommend activities, based on the results of Tasks 1 through
6, to reduce apparent and real water losses and to assess the economic feasibility of water

loss reduction activities.

Task 8: Complete Project Report

Malcolm Pirnie, Inc. will prepare a draft report to MWDOC documenting the following:
¢ Data collected from each of the five systems
¢ Results of IWA/AWWA water audit software analysis for each system
e Summary and assessment of leakage management program for each system
¢ Field data collection results and analysis



e Recommendations for follow-up activities for water loss management
program assessment and implementation.
e Implications for water savings for all of MWDOC’s utility members
Malcolm Pirnie, Inc. will seek comments on the draft report from MWDOC and from the
five participating systems and will incorporate these comments mto the final report.

Deliverables:
Draft and Final Report incorporating results from the prior tasks
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Appendix B

PowerPoint Presentations
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/ Agenda

Introductions

Participating Agency Contact Information
Review Project Scope and Budget

Review Project Schedule

AWWA M36 Revision 3 Draft

Water Balance Spreadsheet Software

Consultant Data Request: Available Information/Schedule
for Delivery

References
Open Discussion
Next Meeting Date



Contact Infomation

Richard Bell, MWDQOC, Principal Engineer/Project
Manager

* (714) 593-5003

e rbell@mwdoc.com

Steve Davis, Malcolm Pirnie, Inc., Project Manager

* (949) 450-7948

e sdavis@pirnie.com
Andree Hunt, Malcolm Pirnie, Inc., Project Scientist

* (949) 450-7939
e ahunt@pirnie.com
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Project Background

What are the benefits of
conducting a water audit?



__Growing Pressureto v
Water More Efficiently



N

State Regulations
Xy
L PP
me SR TR

“A better system of accounting is needed to instill better
accountability in drinking water utilities”



unstructured, reactive

No consistent definitions for the various components of

use or loss have been employed

Worldwide, no standard definition has been found to

exist for the term “unaccounted-for” water

Percentage indicators have been found to be suspect in

measuring technical performance

Percentage indicators translate nothing about water

volumes and costs

Many water utilities have no active functions to assess or

control losses



/

Better Understanding Real Losses

Most leakage losses by volume over the course of the
year occur on customer service connection piping —
not water mains

Policies that place the burden on customers to repair
leaks on their service connections are often inefficient

New policies/programs to address service line leakage
are needed to economically reduce this leakage



_ Water Loss Control Improvements:
Controlling Apparent Losses

Measurement Technology
¢ Accurate production & customer meters
¢ Refined datalogging capability
¢ Automatic Meter Reading gaining in use
Improved Information Management
¢ Customer Billing Systems
Rational Policies
¢ Service provision
¢ Unauthorized consumption
¢ Billing procedures
¢ Use of fire hydrants



=

Project Scope

Administration and Management

Collect and Review Data

Kick-off Meeting with MWDOC

Kick-oft Meeting with Participating Systems

Complete Data Analysis and Formatting for
IWA/AWWA Water Audit Software



—

Project Scope

Conduct Leakage Management Program and
Systems Operation Review

Perform Field Measurement Activities
Prepare Retail System Water Audit Reports

Recommend Follow-Up Activities for Improved
Water Loss Management

Complete Project Report



—

Project Schedule- 2008

2008

Task May|Jun [Jul [Aug [Sep|Oct|Nov|Dec

Administration and Management

Collect and Review Relevant Audit Data
Complete Data Analysis and Formatting for
IWA/AWWA Water Audit Software
Conduct "Unbilled Authorized Water
Consumption" Review and Analysis
Conduct Leakage Management Program
and Systems Operation Review

Perform Relevant Field Measurement
Activities




-

Project Schedule- 2009

2009

Task

Description

Administration and Management

Conduct Leakage Management
Program and Systems Operation
Review

Perform Relevant Field
Measurement Activities

Jan [Feb|Mar

Prepare Retail Water System
Audit Reports

Apr

May

Jun

Jul

Aug

Sep

Oct

N

Provide Recommendations for
Follow-Up Activities for Improved
Water Loss Management

Complete Project Report




AWWA M36 Revision 3 Draft

Draft dated October 2007

Explains the IWA/AWWA water audit
methodology

Provided an overview of the best loss control
techniques



/ AWWA M36 Revision 3 Draft

Contents Include:
Conducting the Water Audit
Identifying & Controlling Apparent Losses

Understanding & Controlling Real Losses

Planning & Sustaining the Water Loss Control
Program

Considerations for Small Systems



Standard Water Balance Format

Water
Exportec

Own Authorized
Sources Consumption

Total
System
Input

Water »
Suppliec

Water

Imported Water

Losses

Billed
Authorized
Consumption

Revenue
Water

Unbilled Unbilled Metered Consumption
Authorized »

Consumption | Unbilled Unmetered Consumption

Apparent Unauthorized Consumption
Losses f

( Customer Metering & Data Inaccuracies

Leakage on Mains

Real Leakage on Service Lines

Losses (before the meter)
4

Leakage & Overflows at Storage




~ Water Balance Spreadsheet -

Software

Launched April 2006

Available for FREE download at:

http://www.awwa.org/WaterWiser/waterloss/
Docs/WaterAuditSoftware.cfm

Simple, user friendly: good for top-down audit

“Beta tested” by 21 water utilities during 2005

AWWA Water Loss Control Committee

provides user support for the software and
plans future upgrades



Consultant Data Request

Date needed to populate the Water Balance
Spreadsheet Software and to make recommendations
for water loss management activities.

Date needed by: June 4t

Please send to Richard Bell (rbell@mwdoc.com) or
Steve Davis (sdavis@pirnie.com).



Consultant Data Request
[s the utility a party to the CUWCC MOU?

Does the utility conduct an annual audit? If so, what
method or format?

Does the utility have a meter testing/repair shop? If
not, is this contracted?



Consultant Data Request

Water Supply Sources

e Water supply sources, locations, and meter
designations

e Capacity and type/size/age/manufacturer of supply
meter

e Calibration frequency and by whom
e Calibration reports



Consultant Data Request

Water Supply Costs

e Production cost per unit ($/ mil gal) for water
produced by the system.

e Cost to purchase each unit ($/mil gal) of MWDOC
water.



///

Consultant Data Request
Water Supply/Production Data

e Monthly metered supply data by each source for the
past 3 fiscal years

e Tabl
e Tabl

e Tab]
e Monthl

e s

e s

e s

nowing val

nowing val

ues in cubic feet per second (cfs)

'ues in acre-feet

nowing val

'ues in million gallons

y metered supply data by each source for July

thru December 2007



=

Consultant Data Request
Water Billing Data

e Volume of billed consumption for past 3 fiscal years
» Monthly by customer class
» Monthly by meter size

e Volume of billed consumption for July thru
December 2007

Unbilled Authorized Water Consumption

e Fire fighting, fire training, fire hydrant flow tests,
main flushing, hydrant flushing, street cleaning,
public irrigation, public buildings, etc.




Water Loss Management Program
Assessment

Potable Water System Audits

December 17, 2008

PiRNIE "



Agenda

* Introductions/Project Status

* Authorized Unmetered Consumption
a. Types
b. Utility procedures, methods, and sources of data
c. Discuss options that can improve estimates

* Water Meters
. Meterinventories
Il. Accuracy test data and methods
lll. Demand characterization
IV. Meter replacement criteria
— Age
—  Cumulative Volume

* Next Meeting Date



Contact Information

* Richard Bell, MWDOC, Principal Engineer/Project
Manager
— (714) 593-5003
— rbell@mwdoc.com

* Steve Davis, Malcolm Pirnie, Inc., Project Manager
— (949) 450-7948
— sdavis@pirnie.com

 Andree Hunt, Malcolm Pirnie, Inc., Project Scientist
— (949) 450-7939
— ahunt@pirnie.com



Overview of Future Consultant/Agency/MWDOC

Responsibilities

Task 4: Conduct
Leakage
Management
Program and
Systems
Operation
Review

Task 5:

Perform

Relevant Field
Measurement
and Activities

Task 1-3: Complete

* Review leak history and * Provide requested
management information information regarding
gathered from each system. leakage detection and
* Perform component analysis management.

to model leakage volumes.

* Recommend improvements to

each leak management

program.

e Recommend field * Recommend locations

measurement activities. for field measurements.

* Perform statistical analyses on
data collected.

*Contract with field services
firm to perform field
measurement activities.

* Obtain testing
equipment.

* Approve
subcontractor to
perform field
measurement
activities.




Task 6: Prepare
Retail System
Water Audit
Reports

Task 7: Provide
Recommendations
for Follow-Up

Activities for
Improved Water
Loss Management

Task 8: Complete
Project Report

 Document water audit results and
findings for each utility.

* Recommend activities to reduce
apparent and real water losses and to
assess the economic feasibility of
water loss reduction activities.

* Provide
comments on
draft report

* Prepare a draft report documenting
data collected, audit results, leakage
management program assessments,
and field data collection results and
analysis.

* Provide
comments on
draft report




Water Audit Results

SYSTEM DATA

Lengt h of mai ns:

Number of active AND i nacti ve service
connecti ons:

Connection density:

Average |l ength of custoner service |line:

Aver age operating pressure:

COST DATA

Moulton

Laguna Tustin

Brea

Huntington

Total annual cost of operating water system

Custoner retail unit cost (applied to
Apparent Losses):

Vari abl e production cost (applied to Real
Losses):

8,824,647 11, 649, 391

11,118,011

29, 000, 000

? 1.99

?

1.39

379. 64

358. 00



The most common occurrences include:

Firefighting, hydrant testing, and training
Flushing water mains, storm inlets, and sewers
Street cleaning

Landscaping/irrigation

Decorative water facilities

Construction sites

Water consumption at public buildings not included in the

customer billing system.



Quantifying Unmetered Water Usage

Methodologies
I.  Portable Meters

Il. Estimation Methods
— General estimation techniques

— Practical assessments



If no meters exist at a water source, a portable meter can be
used to estimate flow.

Portable meters can be brought to the site and installed on
source piping just downstream of the water source.

A minimum of 24 hours of continuous metering is
recommended.



|. Portable Meters

One such meter is a portable, non-invasive, ultrasonic water
meter:

* Clamps onto outside of the pipe
e Uses ultrasound to measure water flow in the pipe
* Requires a pipe diameter of at least 1.5 inches

* Does not perform well on some PVC piping



Il. Estimation Methods

If a portable meter is not feasible, estimation and practical
assessments should be made.

Use a default value of 1.25% of water supplied for the entire
authorized unmetered category.

The California Department of Water Resources used 1-2% of
the average total metered use for the previous 5 years to
estimate their unmetered water usage for fire and line
flushing.



Il. Estimation Methods

If consumption is significantly greater than the default value,
obtain detailed estimates through:

i. Batch Procedure

ii. Discharge Procedure

ili. Comparison Procedure



i) Batch Procedure

Used when water is transported by tank truck or container.

* Multiply the volume of the tank/container by the number of times

it is filled from the distribution system.

* Careful record keeping is necessary for accurate estimates:

— What is the number of trucks in operation?
— What is the volume of water a truck transports?

— The street cleaning and sewer flushing departments should be able to

provide the necessary data.



ii) Discharge Procedure

When water is applied directly from a pipe, sprinkler system,
fire hydrant, etc.

*  Multiply the rate of water discharge by the total time it flows.
*  Example: fire flows = # of events x flow rate x duration.

*  Multiply the flow rate of a garden hose in gallons per minute times the number

of minutes of use.

*  When water pump performance characteristics are known, a volume estimate
can be derived by multiplying the number of hours that the pump was operated

during the year by the average pumping rate.



iii) Comparison Procedure

For some facilities and areas, such as schools, swimming pools,
and construction sites, consumption figures may be adapted
from similar facilities elsewhere.

* By comparing facilities, an estimate can be developed.

e Better estimates result if the facility has similar:
— Size
— Hours of operation
— Type of use
— Landscaping
— Most other details



Authorized Unmetered Consumption Recommendations

According to the AWWA WLCC water audit guidelines, authorized
unmetered consumption in most water utilities is a small component,
which is very often substantially overestimated.

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.

If the water utility already has well-validated data that gives a value
substantially higher/lower than the default volume, this value can be
entered.



Customer Water Meters

I. Meter inventories
I. Size
Il.  Manufacturer
IIl. Age (years in service)
V. Cumulative volume by meter

Il. Accuracy test data and methods
I. Existing meter accuracy testing procedures and results

Ill. Replacement Criteria

I. Age, cumulative volume, or accuracy level at which a
meter is replaced

Il. Cost for meter replacement



A
AN

METER-MASTERo



METER-MASTER CHARACTERISTICS

FEATURES

e Quick/Easy Setup

e Portable

* Rugged

e High Resolution

e Securable

« Submersible

» Accuracy Verification
* RF Communications
« Standard Pulse Input
e Dual Memory Options
* Universal Compatibility

APPLICATIONS

« Customer Service
 Billing Disputes

* Meter Sizing

 Meter Maintenance

e Conservation
 Hydraulic Modeling

« Demand Monitoring

e Cost of Service Studies
 Water Audits
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City of Scottsdale, AZ
Residential Water Meter Study

December 2008



90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Percent Flow in Each Flow Range by Meter Size- Normalized Average

Ultra High

emlll

High Medium Low

m5/8-inch m3/4-inch m1l-inch m11/2-inch

Ultra Low



Percent (%)

100

80

60

40

20

Figure 4.1: 5/8-Inch Meters Cumulative Flow vs. Accuracy
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Figure 4.2: 3/4-Inch Meters Cumulative Flow vs. Accuracy
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Figure 4.3: 1-Inch Meters Cumulative Flow vs. Accuracy
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Figure 4.4: 1 1/2-Inch Meters Cumulative Flow vs. Accuracy
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Next Meeting Date

January 20097






MWDOC Water Loss Control:
CUWCC BMP 1.2 Workshop

Stephen E. Davis, P.E., BCEE
Vice President

Malcolm Pirnie, Inc
Irvine, CA

October 13, 2009




Meeting Contents

» Project Tasks
- Consultant To-Do List
- Agency To-Do List
» Changes to Water Audit Methodology

- AWWA Water Audit Software Version 4.0
- Data Validation Scoring

» BMP 1.2 Water Loss Control- Status and
Overview

» Field Work Recommendations

—



Contact Information

- Richard Bell, MWDOC, Principal Engineer/Project
Manager
— (714) 593-5003
— rbell@mwdoc.com

- Steve Davis, Malcolm Pirnie, Inc., Project Manager
— (949) 450-7948
— sdavis@pirnie.com

- Andree Hunt, Malcolm Pirnie, Inc., Project Scientist
— (949) 450-7939
— ahunt@pirnie.com

N



Overview of Future Consultant/Agency/ MWDOC
Responsibilities

Malcolm Pirni MWDOC

Task 1-3: Complete

Task 4: - Review leak history and - Provide requested
Conduct management information  information
Leakage gathered from each regarding leakage
Management system. detection and
Program and ° Perform component management.
Systems analysis to model leakage

Operation volumes.

Review « Recommend

improvements to each leak
management program.

Task 5: « Recommend field « Recommend « Obtain testing

Perform measurement activities. locations for field equipment.

Relevant Field ° Perform statistical measurements. « Approve

Measurement analyses on data collected. subcontractor

and Activities *Contract with field to perform field
services firm to perform measurement
field measurement activities.
activities.

T-_"..



Task 6: Prepare « Document water audit ‘Reformat in

Retail System results and findings for each  new AWWA

Water Audit utility. software

Reports with data
validation

Task 7: Provide « Recommend activities to

Recommendations reduce apparent and real

for Follow-Up water losses and to assess the

Activities for economic feasibility of water

Improved Water loss reduction activities.

Loss Management

Task 8: Complete -+ Prepare a draft report * Provide * Provide

Project Report documenting data collected, comments comments on
audit results, leakage on draft draft report
management program report

assessments, and field data
collection results and analysis.

o



Agency To Do List

0 Complete/review spreadsheet audit
0 Complete Water Audit Data Validity Score
o Confirm field work needs

- Report/document existing activities

\



Validation of Data

» Top-down audit is considered preliminary
» Grading system assists in data validation

» Validation questions or confirms preliminary water
audit data

» Assessment of results determines areas of focus

Successful water loss management
requires valid data!

—



Spreadsheet-Based
Water Loss
Audit Tool

*The OIld ----

*The New!



AWWA Free Water Audit Software

» April 2006 First commercial version of
software 2.0

» August 2007 Second version of software 3.0
» April 2009, M36 Third Edition published

» May 2009, Software Version 4.0 published

—



AWWA WLCC Water Audit Software-
What's New?

Water Audit Data Validity Score

» Provides a label for the “quality” of the data
» Data grading capability is a significant
enhancement from previous versions

—



Water Audit Data Validity Score

» Grades assigned to each data component to
describe auditor confidence and accuracy of
iInput data with explicit defined criteria

» Audit accuracy improved most by improving
the confidence in the following audit inputs:

> Volume from own sources (metering)
- Water imported (metering)
- Billed metered consumption (metering)

—



Customer Service Line Diagram:
Meter at Curb Stop
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Customer Service Line Diagram:
Meter Inside Property
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Water Supplied Data Confidence

For optimum confidence and accuracy:

» Meter 100% of production and imported
sources

» Conduct semi-annual accuracy testing and
calibration

» Less than 10% of source meters outside of
+/-3% accuracy

—



Consumption Data Confidence

For optimum confidence and accuracy:

» Maintain 95% meter reading success rate, or
launch AMR trials

» Implement large scale customer meter testing
and replacement program

» Use computerized billing with routine auditing
» Conduct annual third party audit verification

—



Customer Metering Inaccuracies

» No longer a default value in Version 4.0- Need
to determine based on meter data

» Consider cumulative volume, meter size, and
meter type

» Longevity specific to utility water quality

—



Water Audit Data Validity Level/Score

» Level | (0-25)

» Level Il (26-50)
» Level Il (51-70)
» Level IV (71-90)

» Level V (91-100)

e



What Do We Do With The Audit
Data?

» Don’t predetermine a solution to an
undefined problem.

» The audit defines the problem.

» Focus on high value losses and supply
losses as determined by the audit.

» Separate apparent loss problems from
real loss problems.

.



CUWCC BMP 1.2 Water Loss Control

» Revision to the CUWCC’s water audits BMP,
formerly know as BMP 3 System Water Audits,
Leak Detection and Repair

» Presented at the June 11 CUWCC Plenary
Meeting

» Revised by the Steering Committee on August
13t to address MOU signatory comments

» Voting ended September 15" — Mods Passed

\



A. Implementation Sequence
1. Standard Water Audit & Water Balance
2. Validation
3. Economic Values
4. Component Analysis
5. Interventions

6. Customer Leaks




B. Implementation Schedule

1.

For Agencies signin? the MOU after Dec. 31, 2008,
Implementation shall commence no later than Jul

1 of the year following the year the agency signe
theMOL}/ J Y J y Sl

a. Agencies shall provide a full BMP 1.2 report for the first

reporting period after implementation and for each
reporting year thereafter.

A benchmark for the performance indicator in
terms of water loss standard will be determined
after the first 4 years data collected based upon
fhe data reporied by agencies. The performance
indicator and benchmark will be voted upon by the
Council by year 6 of this revision. Ongoing data
collection and data reporting requirements will be
decided upon as part of this process.




C. Coverage Requirements

1. Agencies to compile the standard water audit
and balance annually using the AWWA
Software. Beginning in the 2nd year of
Implementation, agencies to test source,
Import, and production meters annually.

\



C. Coverage Requirements (Cont.)

2. Agencies shall improve the data accuracy
and data completeness of the standard
water balance during the first four years of
Implementation. Agencies shall achieve a
Water Audit Data Validity score of 66 or
higher using the AWWA software no later
than the end of the first four-year period
and shall achieve a Data Validity Level 1V
no later than the end of the end of the 5t
year of implementation. Estimations for
data that are not directly measured should

be improved using the methods outlined by
the AWWA.

—




C. Coverage Requirements (Cont.)

3. Agencies shall seek training in the AWWA
water audit method and component analysis
process (offered by CUWCC or AWWA) during
the first four years of BMP implementation.
They shall complete a component analysis of
real losses by the end of the fourth year and
update this analysis no less frequently than
every four years.

\



C. Coverage Requirements (Cont.)

4. Beginning in the fifth year of implementation, through the tenth
year of implementation, agencies shall demonstrate progress
In water loss control performance as measured by the AWWA
software real loss performance indicator “gallons per service
connection per day” (or “gallons per mile of mains per day” if
system density is less than 32 service connections per mile) by
one of the following:

a. Achieving a performance indicator score less than the agency’s
score the previous year (gallons per day per connection);

b. Achieving a performance indicator score less than the average of
the agency’s scores for the previous three years; or

c. Inyear 6 and beyond, reducing real losses to or below the
benchmark value determined in the Council’s process referenced
in section B2.




C. Coverage Requirements (Cont.)

5. Agencies shall repair all reported leaks and
breaks to the extent cost effective. By the end of
the second year, agencies shall establish and
maintain a record-keeping system for the repair
of reported leaks, including time of report, leak
location, type of Ieaklng pipe segment or fitting,
and leak running time from report to repair. By
the end of the fourth year, agencies shall
Include estimated leakage volume from report to
repair and cost of repair (including pavement
restoration costs and paid-out damage claims, if

any).

6. Agencies shall locate and repair unreported

leaks to the extent cost effective.



D. Requirements for Documenting BMP
Implementation

1. Agency shall submit the completed AWWA Standard Water
Audit and Water Balance worksheets in the BMP 1.2 report
form every reporting period.

2. For each reporting period, agency shall keep and make
available validation for any data reported.

3. Agency shall maintain in-house records of audit results and
methodologies and shall ncorporate results into future annual
standard water balances.

4, Agency:

a. keeps records of intervention(s) performed, including
standardized reports on leak repairs, the economic value assigned
to apparent losses and to real losses, miles of system surveyed
for leaks, pressure reduction undertaken for loss reduction,
volumes of water saved, and costs of intervention(s); and

b. prepares a yearly summary of this information for submission to
the Council.




Summary- BMP 1.2 Implementation

1+

2+

4+

5-10

Provide Full BMP 1.2 Report

Complete audit using AWWA software

‘Repair all cost-effective reported leaks and breaks
Locate and repair unreported leaks when cost-effective

*Test source, import, and production meters annually
Establish/maintain a record-keeping system for the repair
of reported leaks

‘Record estimated leakage volume from report to repair and
cost of repair
«Achieve Data Validity Score of 66 or higher

Achieve Data Validity Score AWWA Level IV
‘Demonstrate progress in water loss control performance as
measured by “gallons per service connection per day”

TN



Field Work- Recommendations

» BMP 1.2 is focused on real losses (real water
conservation by the utility)

» Field work should focus on meeting BMP 1.2
coverage reguirements.

- Leak detection
- Component analysis
> Improving data validity score

\



Proposed Service Contractor:

» Large water meter testing, evaluation, and
maintenance

» Water Distribution System Leak Surveys and
Pin-Pointing

» Valve Locating, Exercising and Computerized
Mapping

» Fire Hydrant Testing

» Water Main Flushing

» Water Main Locating

» 24-hour Flow Testing, C-Factor Testing, Pump
Curves and Head Loss

L




M36 Goals of Water Audits:

1. Improve water resources management
2. Optimize revenue recovery
3. Minimize operational disruptions

4. Increase water system integrity

—



AWWA M36 Background

» First edition in 1991

» Second edition in 1999
> Minor updates

» Third edition in 2009

- Advances in audit methodology
> Incorporates IWA method
> Incorporates AWWA software

—



Non-Revenue Water

Unaccounted-for-Water = Non-Revenue Water (NRW) =

Real Losses Apparent Unbilled Authorized
Losses Consumption

S
O @
Distribution

Source Network Residence

Customer

Transmission Meter
Source

Main
> A—
Meter
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Inaccuracy

Theft
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Conducting a Water Audit

1. Top-Down Approach
2. Component Analysis

3. Bottom-up Approach

—



Top Down Audit

» Basic “desk top” exercise

Use of current data

v

v

Very little field work

v

Preliminary/rough draft

Water Balance

v

v

Typically annual

e



How Can the Top-Down Audit Help
the Utility?

» Shows deficient areas within the utility

» Shows the need to implement the use of
benchmarks or performance indicators

» Asks the question “Where In the system are
we losing water?”

» Asks “How can we prevent the losses?”
» Determines value of lost water
» Can increase utility financial standing

R



Water Loss = Non Revenue Water

» Real losses |
Authorized
- Reported leaks Water In Consumption
- Unreported leaks

Water Losses
» Apparent losses

- Customer meter under-registering
- Unauthorized consumption (theft)
- Billing adjustments and waivers




IWA/AWWA Water Balance




Apparent Losses

» Unauthorized Consumption
> Fire hydrant theft
- Unauthorized connections

» Meter Inaccuracies
- Under registering
> Improper installation

» Accounting discrepancies
- Non-billed accounts

> Billing software inaccuracies
- Walivers




Apparent Losses

» Typically are the most costly losses, since
they are valued at the retail water rate

» Reducing apparent losses increases revenue
but does not create new water

» Reducing apparent losses may generate
sufficient new revenue to fund other necessary
forms of loss control

» Typically quantified first:

Water supplied — water consumed — apparent
losses =real losses




Real Losses

» Physical losses from leaks, breaks, and
overflows, up to the point of customer
metering

» Calculated in top-down audit as:

Water Losses — Apparent Losses = Real
Losses

» Verified by component analysis and field
measurements

» Reducing real losses creates a new

source (e.g. water conservation)



Definition of Real Losses

» The physical escape of water from the system,
including:
> Pipe breaks and leaks
- Leakage from pipe joints and fittings
- Reservoir and tank leakage
- Reservoir and tank over flows

» Real losses occur prior to the point of end
delivery

—



Visual Main Leaks- Reported




Hidden Main Leaks- Non Reported




Hidden Meter Set Leaks- Non
Reported




Reasons for Distribution System Leakage

Poor installation and workmanship

Poor materials (pipeline, bedding, and backfill)
Mishandling of materials prior to installation
Incorrect backfill

Pressure transients

Pressure fluctuations

Excessive pressure

Corrosion (internal and external)

Vibration and traffic loading

10. Environmental conditions (hot and cold)

11. Lack of proper scheduled maintenance

12. Lack of leakage monitoring

13. Disturbance by other utilities (sewer rehabilitation)

R
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System Storage Leaks




Reservoir and Tank Leakage




Leaks Occur at System Weak Spots




Fixing leaks
has its own
challenges




Component Analysis

» Validates top down results with field
measurements, including:

- Leakage losses from integrated zonal or
District Metered Area (DMA) nightflows

- Physical inspection of customer sites
and meters

- Process flowcharting of billing systems

—




Component Analysis Model-
There are Existing Tools for the Job




Real Loss Management Tool Box

Pressura
Management

Unavoidable
Real Loss
Improved :
| eak Economic PFEZ;E“E
Repair Level ,
Time Real Loss Detection

Current Annual Real
Loss Volume

Infrastructure
Vanagement




Operational Performance Indicators

Level 1 Operational Pl =
Real Distribution Losses in Gallons Per Service
Line Per Day Per PSI of Operating Pressure

Level 3 Operational Pl =
Annual Real Losses
Unavoidable Annual Real Losses (UARL)

= Infrastructure Leakage Index (ILI)

R



IWA Definition of Pressure
Management:

» The practice of managing system pressures to
the optimum levels of service- ensuring

sufficient and efficient supply to legitimate
uses while:

(o)

Reducing unwanted demands or theft
Eliminating transients and faulty level controls
Eliminating variations due to changing head loss
Reducing unnecessary or excess pressures

—

(@)

(o)
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Pressure Management Tools

» Introduction of pressure-controlled areas
(pressure zones)

» Fixed outlet pressure control

» Advanced flow-modulated pressure control
» Altitude and level control

» Transient control

—



Benefits of Pressure Management

» Reduction of Real Losses

» Reduction of new leaks/breaks = extended
Infrastructure life

» Possible water conservation tool
» Increased energy efficiency
» Ensures minimum standards are met

—



Real Loss Control - District Control
& Pressure Management

FRODUCTION = TRANSMISSION = DISTRIBUTION = CONSUMFTION

e s b

Waited Abatiac el

Source; Canadian Infrastructure Guide



Pressure Reduction




Well Pump Control




Booster Pump Control




Bottom Up Measurements
Before Detection and Repair

w Immediate results for pilot interventions



Effect of Time on Leakage Losses-
ALR Concept

o
=
= .
o % ) Leak Duration \
TS & < :
D: -
= 0
<_LE 5 Awareness Location Repair

Time Leak Is Allowed to Run

Numerous small, hidden leaks account for the

greatest overall volume of leakage losses



Leakage Losses Affected by Run Time

Gallons/day

allons/day

A

Reported Main Break

22,000 gal
20,000
1.1 Days
>
i 46 days Reported Customer-Side
6,500 = ~ Service Break
299,000 gal




Leak Detection Process

Noise logging
- Measure intensity and speed

- Noise correlation
- Two or three sensors

- Measure noise arrival time

Human acoustic field confirmation




Leak Pinpointing & Repair




Real Loss Control;
Infrastructure Management




Start with the Fastest Payback Options

» Set upset limit for annual operating expenses

» When hit, look to longer term capital investment

» Sometimes it’s better to have surgery than take
an aspirin

» Look at your component analysis and statistics

» Optimize value of water saved with expenses

» Make informed economic decisions

—



Target methods that minimize cost

of leakage control and lost water

\

Cost of Leakage Control



You still need to conduct fieldwork...




..and Maintain Water
Loss Reduction
Strategies




Questions?

Email:

Irvine Office: 949-450-7948

—


mailto:sdavis@pirnie.com�
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CUWCC BMP 1.2
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1.2 WATER LOSS CONTROL

The goals of modern water loss control methods include both an increase in
water use efficiency in the utility operations and proper economic valuation of
water losses to support water loss control activities:1 In May 2009 the American
Water Works Association (AWWA) published the 3" Edition M36 Manual Water
Audits and Loss Control Programs. BMP 1.2 will incorporate these new water
loss management procedures and apply them in California. Agencies are
expected to use the AWWA Free Water Audit Software (“AWWA Software”) to
complete their standard water audit and water balance.

A. Implementation

Implementation shall consist of at least the following actions:

1) Standard Water Audit and Water Balance. All agencies shall quantify
their current volume of apparent and real water loss. Agencies shall
complete the standard water audit and balance using the AWWA Water
Loss software to determine their current volume of apparent and real water
loss and the cost impact of these losses on utility operations at no less than
annual intervals.

2) Validation. Agencies may use up to four years to develop a validated data
set for all entries of their water audit and balance. Data validation shall follow
the methods suggested by the AWWA Software to improve the accuracy of the
guantities for real and apparent losses.

3) Economic Values. For purposes of this BMP, the economic value of real loss
recovery is based upon the agency’s avoided cost of water as calculated by the
Council’'s adopted Avoided Cost Model or other agency model consistent with the
Council’'s Avoided Cost Model.

4) Component Analysis. A component analysis is required at least once every
four years and is defined as a means to analyze apparent and real losses and
their causes by quantity and type. The goal is to identify volumes of water loss,
the cause of the water loss and the value of the water loss for each component.
The component analysis model then provides information needed to support
the economic analysis and selection of intervention tools. An example is the
Breaks and Background Estimates Model (BABE) which segregates leakage
into three components: background losses, reported leaks and unreported
leaks.

5) Interventions. Agencies shall reduce real losses to the extent cost-effective.
Agencies are encouraged to refer to the AWWA'’s 3" Edition M36 Publication,
Water Audits and Loss Control Programs (2009) for specific methods to
reduce system losses.

6) Customer Leaks. Agencies shall advise customers whenever it
appears possible that leaks exist on the customer’s side of the meter.
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B. Implementation Schedule

1) For agencies signing the MOU prior to December 31, 2008, implementation
shall commence no later than July 1, 2009.

a) July 1, 2009 through June 30, 2010 will be the first year
of implementation;

b) Agencies shall provide its first full BMP 1.2 report by December 1,
2010 for years 2008-2009 and 2009-2010;

2) Agencies signing the MOU after December 31, 2008, implementation shall
commence no later than July 1 of the year following the year the agency signed
the MOU.

a) Agencies shall provide a full BMP 1.2 report for the first reporting
period after implementation and for each reporting year thereafter.

3) A benchmark for the performance indicator in terms of water loss standards
will be determined after the first 4 years data collected based upon the data
reported by agencies. The performance indicator and benchmark; will be voted
upon by the Council by year 6 of this revision. Ongoing data collection and data
reporting requirements will be established as part of this process.

C. Coverage Requirements

1), Agencies to compile the standard water audit and balance annually using
the AWWA Software. Beginning in the 2" year of implementation agencies to
test source, import, and production meters annually.

2) Agencies shall improve the data accuracy and data completeness of the
standard water balance during the first four years of implementation. Agencies
shall achieve a Water Audit Data Validity score of 66 or higher using the AWWA
software no later than the end of the first four xear period; and shall achieve data
validity Level IV no later than the end of the 5" year of implementation.
Estimations for data that are not directly measured should be improved using the
methods outlined by the AWWA.

3) Agencies shall seek training in the AWWA water audit method and component
analysis process (offered by CUWCC or AWWA) during the first four years of
BMP implementation. They shall complete a component analysis of real losses
by the end of the fourth year, and update this analysis no less frequently than
every four years.

4) Beginning in the fifth year of implementation, through the tenth year of
implementation, agencies shall demonstrate progress in water loss control
performance as measured by the AWWA software real loss performance
indicator “gallons per service connection per day;” “gallons per mile of mains per
day;” or other appropriate indicator by one of the following:

a) Achieving a performance indicator score less than the agency's
score the previous year;
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b) Achieving a performance indicator score less than the average of the
agency's scores for the previous three years; or

c) Achieving a performance indicator score in the top quintile (20%) of all
signatory agencies reporting such performance indicator with a Data Validity
Level IV; or;

d) In year 6 and beyond reducing real losses to or below the benchmark
value determined in the Council’s process referenced in section B3.

5) Agencies shall repair all reported leaks and breaks to the extent cost
effective. By the end of the second year, agencies shall establish and maintain a
record-keeping system for the repair of reported leaks, including time of report,
leak location, type of leaking pipe segment or fitting, and leak running time from
report to repair. By the end of the fourth year, agencies shall include estimated
leakage volume from report to repair, and cost of repair (including pavement
restoration costs and paid-out damage claims, if any).

6) Agencies shall locate and repair unreported leaks to the extent cost effective.

D. Requirements for Documenting BMP Implementation

1) Agency shall submit the completed AWWA Standard Water Audit and Water
Balance worksheets in the BMP 1.2 report form every reporting period.

2) For each reporting period, agency shall keep and make available validation for
any data reported.

3) Agency shall maintain in-house records of audit results, methodologies,
and worksheets for each completed audit period.

4) Agency keeps records of each component analysis performed,
and incorporates results into future annual standard water balances.

5) Agency, for the purpose of setting the Benchmark:

a) keeps records of intervention(s) performed, including standardized
reports on leak repairs, the economic value assigned to apparent losses and
to real losses, miles of system surveyed for leaks, pressure reduction
undertaken for loss reduction, infrastructure rehabilitation and renewal,
volumes of water saved, and costs of intervention(s); and

b) prepares a yearly summary of this information for submission to the
Council, during years two through five of implementation, unless extended
by the Council.

E. Water Savings Assumptions

To Be Determined
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CITY OF BREA

Commodity Rates and Fixed Charges I

Billing Period: ] Monthiy ] Bi-monthly

Residential Service $2.35 /100 cubic feet (ccf) for 1-12 units ccf
$2.81 /100 cubic feet (ccf) for 13-24 units  ccf

$3.10 /100 cubic feet (ccf) for 25-36 units  ccf
$3.410 /100 cubic feet (ccf) for 37+ units  ccf

(See Tables 1 & 2 for more information)

The last commodity rate increase was 10/1/09 ; the next increase is anticipated for  7/1/10

The last rate restructuring was  5/1/09 ; the next restructuring is anticipated for  unknown

Brea does provide for an automatic commodity adjustment beginning July 1, 2007 when the
cost of supply changes. Lifeline customers are discounted 20% from residential service rates.

Residential Fixed Charge or Customer Charge
Meter Size Charge Meter Size Charge
1/2” 3” $86.68
5/8” $5.60 4" 152.22
3/4” 5.60 5”
1”7 5.60 6” 339.45
11/2” 23.48 8” 601.59
2” 39.86 10” 938.63

O



CITY OF BREA

Construction Meter & Fire Protection Service Charges
Size Fire Construction
2” 3.27 N/A
3” 4.83 70.00
47 7.51 ---
6” 17.15
8” 33.76
10” 58.76
12”7 93.41
General Water System Data
Population 40,176
Miles of Mains (8”& larger) 166 Miles
Annual Water Produced & Purchased 10,090.19 AF
Less Annual Water Sales 9,712.68 AF
Less Internal Uses (flushing, cleaning, irrigation, etc.) 100 AF
Equals Unaccounted for Water 27751 AF 3 % UAW
Peak Month Use Last Fiscal Year 1,096,79 AF in Sept 2009
Average Single-family Residential Use (monthly) 15.8 ccf
Sources:

Local Surface
Met 40 % Wells 60 %  Runoff %  Recycled %

(See Tables 3, 4 & 5 for more information)

Meter Maintenance Program I

All water meters 1 1/2” and larger are tested and calibrated every two years (no cf limit). They
are repaired or replaced in house. All residential meters are replaced every 15—20 years
regardless of cf used.

City Statement I

&



CITY OF BREA

Financial Information I

Source of Funds 2008-09

Amount Percent
Collected from Rate Payers $10,344,409 90%
(monthly or bi-monthly water bills)
Other Operating Revenues 356,282 3%
Investment Income 175,626 2%
Property Taxes 0 0%
Capital Reserve Fund 679,538 5%
Total Source of Funds $11,555,855 100%

Use of Funds 2008-09

Amount Percent
Source of Supply $5,782,843 50%
Pumping 350,122 3%
Treatment 0 0%
Transmission & Distribution 1,621,337 14%
Customer Accounts 0 0%
Administrative 836,588 7%
Principal & Interest (all obligations) 1,342,884 12%
Capital Improvements funded by non-debt 1,212,081 10%
Other 0 0%
Transfers to City General Fund 411,000 4%
Total Use of Funds $11,556,855 100%
Net Source and Use of Funds ($1,000)

Contact Person: Ron Krause and Bill Gallardo
Phone: 714/671-4418

&



CITY OF HUNTINGTON BEACH

Commodity Rates and Fixed Charges I

Billing Period:

Residential Service

=

$1.7047 /100 cubic feet (ccf) for

Monthly

—

Bi-monthly

all

ccf

(See Tables 1 & 2 for more information)

The last commodity rate increase was  10/09 ; the next increase is anticipated for

The last rate restructuring was 10/99 ; the next restructuring is anticipated for

Huntington Beach provides for an automatic commaodity adjustment when the cost of supply
changes.

10/10

10/10

*Residential Fixed Charge or Customer Charge
Meter Size Charge Meter Size Charge
" $10.70 4" FM $353.31
1" 21.41 6" compound 353.31
1-1/2" 32.12 6" FM 717.13
2" 53.53 8" FM 1,252.65
3" 117.77 10" FM 1,959.27
4"compound 182.01




CITY OF HUNTINGTON BEACH

Construction Meter & Fire Protection Service Charges
Size Fire Construction
2”7 $10.00 N/A
3” N/A $70.00
4” 20.00 70.00
6” 30.00 70.00
8” 40.00 N/A
10” 50.00 N/A
127 60.00 N/A

General Water System Data

Population 203,490
Miles of Mains (8”& larger) 376 Miles
Annual Water Produced & Purchased 31,630 AF
Less Annual Water Sales 29,937 AF
Less Internal Uses (flushing, cleaning, irrigation, etc.) 39 AF
Equals Unaccounted for Water 1655 AF 52 % UAW
Peak Month Use Last Fiscal Year 3,192 AF in July 2008
Average Single-family Residential Use (monthly) 12 ccf
Sources:

Local Surface
Met 309 % Wells 69.1 % Runoff 0 % Recycled 0 %

(See Tables 3, 4 & 5 for more information)

Meter Maintenance Program I

Huntington Beach replaces 3/4” and 1” residential meters every 15 years, with the exception of
high consumption meters. 1 1/2” and 2” positive displacement meters are replaced by
consumption and age of meter. 2” through 10” compound and Class Il meters are overhauled
on a maintenance program using a factor of consumption at last overhaul date.

Mission Statement I

Please see http://surfcity-hg.org/HBWeb/CityDepartments/PublicWorks/WaterOperations/

&



CITY OF HUNTINGTON BEACH

Financial Information I

Source of Funds 2008-09

Amount Percent

Collected from Rate Payers $33,992,688 95.20%
(monthly or bi-monthly water bills)
Other Operating Revenues 0 0%
Investment Income 1,135,613 3.18%
Property Taxes 0%
Other $580,124 1.62%

Total Source of Funds $35,708,425 100%

Use of Funds 2008-09

Amount Percent
Source of Supply $10,459,827 29.29%
Pumping 2,368,782 6.63%
Treatment 697,627 1.95%
Transmission & Distribution 3,051,197 8.54%
Customer Accounts 1,865,396 5.22%
Administrative 4,912,109 13.76%
Principal & Interest (all obligations) -0- 0%
Capital Improvements funded by non-debt 1,755,239 4.92%
Other (Equipment Replacement) 1,343,651 3.76%
Transfers to City General Fund 4,388,808 12.29%
Reserves (set aside) 4,865,789 13.63%
Total Use of Funds $35,708,425 100%
Net Source and Use of Funds $0

Please note: these figure are pre-audit. Fiscal year was 10/1/08 to 9/30/09.
Contact Person: Ken Dills
Phone: 714/375-5055

&



— LAGUNA BEACH COUNTY WATER DISTRICT

Commodity Rates and Fixed Charges I

Billing Period: |:| Monthly |Z| Bi-monthly
Residential Service-Tier 1 $3.23 /100 cubic feet (ccf) for 1-30 ccf
Tier 2 3.58 /100 cubic feet (ccc) 31-all ccf

(See Tables 1 & 2 for more information)

The last commodity rate increase was 07/01/09 ; the next increase is anticipated for 07/01/10

The last rate restructuring was 07/01/09 ; the next restructuring is anticipated for  07/01/10

LBCWD does not provide for an automatic commodity adjustment when the cost of supply
changes.

Residential Fixed Charge or Customer Charge
Meter Size Charge Meter Size Charge

1/2” 3” $363.06
5/8” 4" 567.28
3/4” $22.69 5”

1”7 56.73 6”
11/2” 113.46 8”

2” 181.53 10”




— LAGUNA BEACH COUNTY WATER DISTRICT _

Augnstruction Meter & Fire Protection Service
Charges
Size Fire Construction
2” N/A
3” N/A $324.00
4 $16.00
6” 24.00
8” 32.00
10” 40.00
General Water System Data
Population 20,530
Miles of Mains (8”& larger) 132 Miles
Annual Water Produced & Purchased 3,826 AF
Less Annual Water Sales 3,812 AF
Less Internal Uses (flushing, cleaning, irrigation, etc.) 7 AF
Equals Unaccounted for Water 7 AF 0 % UAW
Peak Month Use Last Fiscal Year 432 AF in Aug. 08
Average Single-family Residential Use (monthly) 15ccf
Sources:

Local Surface
Met 100 %  Wells %  Runoff %  Recycled %

(See Tables 3, 4 & 5 for more information)

Meter Maintenance Program I

Laguna Beach CWD replaces meters every 20 years and maintains meter boxes every 3 years.

Mission Statement I

Laguna Beach County Water District was formed in 1925 to supplement the community's
existing groundwater supplies. Currently, the District relies on 100% imported supplies. The
District's mission is to continue to bring reliable sources of water to the community. Since
2004, the District has been providing contract water services to the community of Emerald Bay.




— LAGUNA BEACH COUNTY WATER DISTRICT

Financial Information I

Source of Funds 2008-09

Amount Percent
Collected from Rate Payers $6,775,685 67%
(monthly or bi-monthly water bills)
Other Operating Revenues 139,881 1%
Investment Income 1,148,863 11%
Property Taxes 2,045,421 20%
Other 97,104 1%
Total Source of Funds $10,206,954 100%
Use of Funds 2008-09
Amount Percent
Source of Supply $2,635,931 27%
Pumping 411,522 4%
Treatment 0%
Transmission & Distribution 1,967,677 20%
Customer Accounts 294,649 3%
Administrative 2,236,739 23%
Principal & Interest (all obligations) -0- 0%
Capital Improvements funded by non-debt 2,166,396 22%
Other 150,518 1%
Transfers to City General Fund 0%
Total Use of Funds $9,863,432 100%
Net Source and Use of Funds $343,522

Contact Person:

Bob Westphal

Phone:

949/494-1041




MOULTON NIGUEL WATER DISTRICT

Commodity Rates and Fixed Charges I

Billing Period: |Z| Monthly |:| Bi-monthly
Residential Service $1.00 /100 cubic feet (ccf) for first 10 ccf
112  upto 20 ccf
135 upto 30 ccf
1.58 up to 50 ccf
1.70  for all higher ccfs

The last commodity rate increase was

The last rate restructuring was  10/05

(See Tables 1 & 2 for more information)

06/09

; the next increase is anticipated for  6/10

; the next restructuring is anticipated for N/A

MNWD does not provide for an automatic commodity adjustment when the cost of supply

changes.

Residential Fixed Charge or Customer Charge
Meter Size Charge Meter Size Charge
1/2” N/A 3” $30.91
5/8” $7.67 4" 42.53
3/4” 7.67 5” N/A
1” 7.67 6” 65.77
11/2” 13.48 8” 89.01
2” 22.78 10” 112.25




MOULTON NIGUEL WATER DISTRICT

Construction Meter & Fire Protection Service Charges

Size Fire Construction

2”7 $9.30 N/A

3”7 13.95 58.10

4” 18.60 N/A

6” 27.90 N/A

8” 37.20 N/A

10” 46.50 N/A

127 55.80 N/A

General Water System Data

Population 166,988

Miles of Mains (8”& larger) 740 Miles

Annual Water Produced & Purchased 41,189 AF
Less Annual Water Sales 38,123 AF
Less Internal Uses (flushing, cleaning, irrigation, etc.) 1,345 AF

Equals Unaccounted for Water 1,721 AF 4.2 % UAW

Peak Month Use Last Fiscal Year 3,596 AF in July 2009

Average Single-family Residential Use (monthly) 18 ccf

Sources:

Local Surface
Met 81 % Wells %  Runoff % Recycled 19 %

(See Tables 3, 4 & 5 for more information)

Meter Maintenance Program I

Residential meters are replaced every 15-20 years. At Moulton Niguel Water District,
residential meters are read on a monthly basis and commercial meters are read bi-monthly.
Zero or low usage is checked at the time the meter is read. If a problem appears, then a service
order is completed for the meter maintenance crew. Commercial meters are tested every year
and residential meters are tested every 3-5 years.

Mission Statement I

Moulton Niguel Water District is a community-oriented agency dedicated to serving its
customers and the environment with reliable, economical, high-quality water and sewer service.

Please visit www.mnwd.com



MOULTON NIGUEL WATER DISTRICT

Financial Information I

Source of Funds 2008-09

Amount Percent
Collected from Rate Payers $23,828,842 58%
(monthly or bi-monthly water bills)
Other Operating Revenues 220,105 1%
Investment Income 2,506,823 6%
Property Taxes 13,701,666 33%
Other 1,109,347 3%
Total Source of Funds $41,366,783 100%
Use of Funds 2008-09
Amount Percent
Source of Supply $20,560,501 40%
Pumping 273,876 1%
Treatment
Transmission & Distribution 3,277,410 6%
Customer Accounts 351,151 1%
Administrative 8,887,430 17%
Principal & Interest (all obligations) 11,291,225 22%
Capital Improvements funded by non-debt 6,147,623 12%
Other 0 0%
0%
Total Use of Funds $50,789,216 100%
Net Source and Use of Funds ($9,422,433)

Contact Person:

Nancy Desai
Phone: 949/448-4023

&




CITY OF TUSTIN

Commodity Rates and Fixed Charges I

Billing Period: l_ Monthly IT Bi-monthly
Residential Service $0.49 /100 cubic feet (ccf) for first 12 ccf
1.56 [ccf up to 40 ccf
1.67 [ccf up to 60 ccf
1.84 [ccf for all higher 60 ccfs 60 ccf

Construction Service  Same as above /ccf

(See Tables 1 & 2 for more information)

The last commodity rate increase was June 09 ; the next increase is anticipated for June 2010

The last rate restructuring was 2006 ; the next restructuring is anticipated for  June 2010

Tustin does not provide for an automatic commodity adjustment when the wholesale cost of
supplies (imported and groundwater) changes.

Residential Fixed Charge or Customer Charge
Meter Size Charge Meter Size Charge
1/2” $22.26 3” 333.95
5/8” 22.26 4" 556.98
3/4” 22.26 5”
1” 55.56 6” 1,113.16
11/2” 111.32 8” 1,113.16
2” 178.11 10” 1,113.16




CITY OF TUSTIN

Construction Meter & Fire Protection Service Charges
Size Fire Construction
2" N/A
3” $3.00 per day plus $700 dep.
4" $70.42
6” $107.04

General Water System Data

Population 67,706
Miles of Mains (8”& larger) 69 Miles
Annual Water Produced & Purchased 12,484 AF
Less Annual Water Sales 12,117 AF
Less Internal Uses (flushing, cleaning, irrigation, etc.) 415 AF
Equals Unaccounted for Water 457 AF 3.5 % UAW
Peak Month Use Last Fiscal Year 1,400 AF in Aug 2008
Average Single-family Residential Use (monthly) 25.5 ccf
Sources:

Local Surface
Met 36 % Wells 64 %  Runoff %  Recycled %

(See Tables 3, 4 & 5 for more information)

Meter Maintenance Program I

Tustin maintains meters on a regular program designed to replace every residential meter within
15 years. Bad meters are replaced on an as-needed basis as determined by staff..

City Statement I

Tustin is responding to new demands for additional consumption and adequate fire protection
by construction of two new wells, the rehabilitation/expansion of two aging reservoirs and
continuing with its "main line" replacement program.




CITY OF TUSTIN

Financial Information I

Source of Funds 2008-09

Amount Percent
Collected from Rate Payers 11,023,968 97%
(monthly or bi-monthly water bills)
Other Operating Revenues 257,674 2%
Investment Income 142,363 2.6%
Property Taxes -0- 0%
Other 2,283,373 1%
Total Source of Funds $13,707,378 100%
Use of Funds 2008-09
Amount Percent
Source of Supply: RA, Met $2,495,178 19%
Pumping: Wells & booster pump stations 2,156,029 14%
Treatment 2,673,347 32%
Transmission & Distribution 1,593,553 5.7%
Customer Accounts 43,666 8%
Administrative 1,090,159 4%
Principal & Interest (all obligations) 1,065,315 4.7%
Capital Improvements funded by non-debt 1,734,292 10%
Other 2,200 0%
Transfers to City General Fund 1,042,000 10%
Total Use of Funds $13,895,739 100%
Net Source and Use of Funds ($188,361)

Contact Person:
Phone:

Larry Schutz
714/573-3062




Appendix E

Utility Audits Using AWWA WLCC Software
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AWWA WLCC Free Water Audit Software: Reporting Worksheet

Back to Instructions
M o LY i

Click to access definition

7,356.00

under-registered

4,904.00

=

.»al»-ﬂl»a
o|e =%

-

[

=3

[=3

o

oioio

]
S

~12,370.00

11,174.00

281.76

¥

[

| 11,610.385

(® O |
oses]® O] |

[ 10]

Ee====un
()]  0.0]
[0l  63.0]

i $3,330,09

10| $1.78|[$/100 cubic feet (ccf)
[10]

$478.5

SR = ¥4

/A
| 0.8

BSs = 3160]

i
i
I *** YOUR SCORE IS: 93 out of 100 *#**

[ 1: Master meter error adjustment | ;
|v 2: Unauthorized consumption | Eor more information, click here to see the Grading Matrix worksheet
|1 3: Unbllled unmetered | : :

AWWA Water Loss Control Committee Reporting Workshest 2
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Average Length of Customer
Service Line

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

Figure 1 shows the
configuration of the water meter
outside of the customer building
next to the curbstop valve. In
this configuration Lp = 0 since
the distance between the
curbstop and the customer
metering point is essentially
zero.

Figure 2 shows the
configuration of the customer
water meter located inside the
customer building, where Lp is
the distance from the curbstop
to the water meter.

Figure 3 shows the
configuration of an unmetered
customer building , where Lp is
the distance from the curbstop
to the first point of customer
water consumption, or, more
simply, the building line.

In any water system the Lp will
vary notably in a community of
different structures, therefore thel
average Lp value is used and
this should be approximated or
calculated if a sample of service
line measurements has been
gathered.
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Figure 1 Typical house connection: Meter at curb stop
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This is entered for unmetered services an 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. When
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) eguation and is determined by multiplyi

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.

=number of connections / length of mains

AWWA Water Loss Control Committee Definitions 12



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 value should be entered. A value of zero
in this component is valid only if the water utility does not meter its customer
population.

The Customer Retail Unit Cost represents the charge that customers pay for water service.
This unit cost is applied 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.

The ratio of the Current Annual Real Losses (Real Losses) to the Unavoidable Annua 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 ]

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

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.

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.

AWWA Water Loss Control Committee Definitions 13



Descr ption

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 + 0.15N¢ + 7.5Lc) xP,
or
UARL (litres/day)=(18.0Lm + 0.8Nc + 25.0Lc) xP

where:
Lm = length of mains (miles or kilometres)
Nc = number of 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

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,

(Lm x 32) + Nc < 3000 or

P <35psi

{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.

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 select ons:

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.....
Miltion Galtons (US) = 1 Mittion Gallons (US)

(conversion factor = 1)

AWWA Water Loss Control Committee Definitions 14



To use the percent value

To enter a value choose this button and enter
choose this button

~ the value in the cell to the right

Pent: & & yalue:

1.25 @ O

NOTE: For unbilled unmetered 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).

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

AWWA Water Loss Control Committee Definitions 15
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AWWA WLCC Free Water Audit Software: Reporting Worksheet

A

| Back to Instructions

Click to access definition

I:. 764 .200

| 26,650.600)
n (O ® [2.086.300 |

i | 190.300 [ [0 @ [1s0.300 |
(s J___ ¢,674.400] 4

[ 19,699.600

26,650,600

3,137

| 3.137.0]
i 547,932
[ B
L________12.9]
219,182,339

[0{ 5.0

| __ $219,182,339] !
] $4.9711$/1000 gallons (US)
L $215.50 ;

T .17 6%
 $34,56,470)

SEESS

[ 34.7¢]
S © 65 0|
135 & L ML N/ A
[ 2.178.19]

U I 5 04|

*** YOUR SCORE IS: 82 out of 100 ***

t 1: Volume from own sources

| 2: Bllled metered . For more information, click here to see the Grading Matrix worksheet
3: Systematic data handiing errors T

AWWA Water Loss Control Committee Ex. Audit 1 (Million Gallons)2 18




AWWA WLCC Free Water Audit Software: Reporting Worksheet

Back to Instructions

Click to access definition

[ O ® Jsss.s00 |
| |O @ J2.851.000 |

Systematic data handling errors are likely, please enter a non-zero valu otherwise
[ 3,737.800

8 | 4,161.0
[ 5 | 287,905

__69]
[sjl ______16.0]
(sl 584

[ 3 )| $100,000, 000]
(0] 5064

$/1000 litres
$642.00

Retail costs are less than (or egual to) production costs lease review and correct if necessar

*** YOUR SCORE IS: 64 out of 100 *#*=*

1
|
|
|
|
|

||_1: Volume trom own sources y
2: Master meter error adjustment For more information, click here to see the Grading Matrix worksheet
| - = - (O el e A A, RIS . ) s q

~3: Bllled unmetered

AWWA Water Loss Control Committee Ex. Audit 2 (Megalitres) 19
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AWWA WLCC Free Water Audit Software: Reporting Worksheet

Al

Back to Instructions

Click to access definition

under-registered

(o f  10.000] [O_® Ji0o.000 |

_ 500.000] O @ Jso0000 ]
[sj{ _____1.000]

L]l  63.9]

10| $25,800,000 4
(s I $1.56)[$/100 cubic feet (ccf)
[ & || $358.00

N/
BT 031
| — 0603

j *%** YOUR SCORE IS: 88 out of 100 **»

1: Master meter error adjustment

2: Systematic data handling errors For more information, click here to see the Grading Matrix worksheet

3: Customer l unit cost (applied to Apparent Losses)

AWWA Water Loss Control Committee Reporting Worksheet 2
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AWWA WLCC Free Water Audit Software: Reporting Worksheet

8ack to Instructions
A Vit S —

Click to access definition

94,536.900

2,779.300

7,100.400

(O ® [76a.200 |

26,650.600

2,086.300 [0 ® ]2.086.300

_190.300 . | O ® |190.300
4,674.400

6,951.000

19,699.600
_ 26,650.600

_27,414.800

547 93

[0}  55.0f

% $219,182,339]
I $4.97][$/1000 gallons_(us)
1 §215.50] :

*** YOUR SCORE IS: 82 out of 100 ***

1 Volume from own sourcu :
2 Bllled metered | For more intormation, click here to see the Grading Matrix worksheet
3 Systematic data handlln errors h

AWWA Water Loss Control Committee Ex. Audit 1 (Million Gallons)2 18




AWWA WLCC Free Water Audit Software: Reporting Worksheet

Back to Instructions
A W WY A

Click to access definition

213,977.000

1,768, ~400
230.100 O ® [230.100

66,097.400

(O ® [ss6.800 |
[___]O @ |2.851.000 |

Systematic data handling errors are likely, otherwise grade = 5

B $100, 000,000
(0]  s0.6d]
$642.00

Retail costs are less than (or egual to) production costs; please review and correct if necessary

$/1000 litres

ey

**%* YOUR SCORE IS: 64 out of 100 ***

1: Volume from own sources
2: Mastsr meter error ndlumrnem | For more information, click here to see the Grading Matrix worksheet

3: Bllled unme(ered

AWWA Water Loss Control Committee Ex. Audit 2 (Megalitres) 19
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AWWA WLCC Free Water Audit Software: Reporting Worksheet

Back to Instructions |
A A

Click to access definition

0.00

4,569.48
0.00

| i 4,457.450
I
| I &.770]

4,466.220)

[ 103.260]
[ 11.424]

Systematic data handling errors are likely, please enter a non-zero value; otherwise grade = 5

_11.424

| 91.836]
| 103.260]

a—

L s
I

T
()
I )

| ] $6.900,00
m $/100 cubic feet {(ccf)
[ §

$519.0

=
EEEEETT
S 01 S

| DS 56723
e 01153

J

1

| Add a grading value for 11 parameter(s) to enable an audit score to be calculated

|

|

1: Water imported
2: Bllled metered For more information, click here to see the Grading Matrix worksheet

[ 3: Customer metering Inaccuracies

AWWA Water Loss Control Committee Reporting Worksheet 2
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AWWA WLCC Free Water Audit Software: Reporting Worksheet

Back to Instructions
A z W A Al A L

Click to access definition

94,536.90
2,779.30

7,100.40
84,657.20

57.,242.40

re S 764.20

____ 58,006.60

| 26,650.600]
| s | [O ® J2.086.300

n [ |O ® [1s0.300 |
[s i 4.674.409]

__6,951.00

19,699.60
26,650.60

27,414, 80

$219,182,33

$4.97|1$/1000 gallons {(US)
$215.5 .

[ 2 ¢

(SO 7 8t
__ $34,546,470
; $4,245,264]

i e 17

*** YOUR SCORE IS: 82 out of 100 **»

1: Volume from own sources
:' 2: Billed metered
[__3: Systematic data handiing errors

For more information, click here to see the Grading Matrix worksheet

AWWA Water Loss Control Committee Ex. Audit 1 (Million Gallons)2 18




AWWA WLCC Free Water Audit Software: Reporting Worksheet

Back to Instructions
Al W

Click to access definition

M= =Y =1 S T~
[l 26,457.500]

187,519.500

ER! 163, 665.000
It
i 433.90
§ 1,768.40

(O ® J230.100 |
| 166,097.400)

[O @ ase.s00 |
| |0 ® J2.851.000 |

stematic data handling errors are likely, otherwise grade =

(el __ 4,361.0]
[ 5 |
S 69|

s 16.9)
(el sa.q]

$100, 000,000

(0]l s0.64

Retail costs are less than (or egual to) production costs; please review and correct if necessary

$/1000 litres

*** YOUR SCORE t 64 out of 100 **=*

| 1: Volume from own sources } '
| 2: Master meter error adjustment For more infarmation, click here to see the Grading Matrix worksheet
3: Bliled unmetered . -

AWWA Water Loss Control Committee Ex. Audit 2 (Megalitres) 19
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Back to Instructions

AWWA WLCC Free Water Audit Software: Reporting Worksheet

’

Click o access definition

0.00

36,410.000

| 36.410.000]

L =

) PEEE———
[ [0 ® [aoo.owo

e

YT

[ 91.025]

Systematic data handling errors are likely, please enter a non-zero value; otherwise

e 1% 743%175
i 1,834.200

[ 3,235.000]
R IR
[ ]
|
|
L
| ]
L ]

*** UARL cannot be calculated as either average pressure, number of connecions or length of mains is too small: SEE UARL DEFINITION ***

P — : 3

Add a grading value for 11 parameter(s) to enable an audit score to be calculated

I 1: water imported

2: Bliled metered For more information, ¢click here to see the Grading Matrix worksheet
3: Customer metering inaccuracles : ]

AWWA Water Loss Control Committee Reporting Worksheet 2
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AWWA WLCC Free Water Audit Software: Reporting Worksheet

Back to Instructions
Al M. A

Click to access definition

94,536.90
2,779.30

]

N
NN

!! 2

7,100.400
84,657.20

E]

=~

o
e

57,242.40

g
=~
o

| 764.20

58, 006. 60

) 26, 650. 60

___2,086.300 [O_® [2.086.300 |
190.300 [ [O ® Jis0.300 |

4,674.40

!l

6,951.00

19,699.60
6,650,600

N e
=30 =]

3,137.
547,93
AN 175

e 12.
(o[ 55.0]

[0][  s219.182,339
[sfl  %4.97|($/1000 gallons (us)
| $215.50 .

ﬁ;;:;__hﬁu%
(TS AL 7 £ 89
 $34,546,470]
_ $4,245,264]

z

R 4% 6|
T 575 |
R 77
BN,

*** YOUR SCORE IS: 82 out Of 100 ***

\REA

| 1: Volume from own sources |

l 2: Bllled metered For more information, click here 1o see the Grading Matrix worksheet
= = z z = — = i

|| 3: Systematic data handling errors

AWWA Water Loss Control Committee Ex. Audit 1 (Million Gallons)2 18




AWWA WLCC Free Water Audit Software: Reporting Worksheet

Back to Instructions
- —

Click to accass definition

| 0.000]

__187,519.500

ER! 163,665.000
[z  433.900]
[ 8] 1,768.400

(O ® J230.200 |

[O_® Jsss.s00 |
| [O ® J2.850.000 |

Systematic data handling errors are likely, please enter a non-zero valu otherwise grade = 5

[ 21,422.100]

3,420.600

(sl  4.161.0]
[ o J  287,905]
E=—=—=m

[ s |l 16.
[ 6l 58.4]

B $100, 000, 000

ol so.64)[$/1000 ticres
me $642.00)

Retail costs are less than (or egual to) produc costs; please review and correct if necessa

52,359, 668|
—s11,353,321)
T )
[ e
==
Er=———wn

[ 1.97]

*** YOUR SCORE IS: 64 out of 100 **+*

; 1: Volume from own sources :

1 2: Master meter error adjustment For more information, click here to see the Grading Matrix worksheet
I SSTS -

” 3: Bifled unmetered

L = = = = = - g

AWWA Water Loss Control Committee Ex. Audit 2 (Megalitres) 19
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AWWA WLCC Free Water Audit Software: Reporting Worksheet

Al

|| Back 1o Instructions

Click to access definition

under-registered

i 408.000

35.000

» 13, 803.000)

Systematic data handling errors are likely, please enter a non-zero value; otherwise

[ _ 430.814

I—TT
—RIT

L 975.700]

172.0§

i)
| I ' TY

[ o4 50.9]

¢ |
{m|

10 $11,649,391
6 | $1.99][$/100 cubic feet (ccf)
L s Hi $379.64

*** YOUR SCORE IS: 83 out of 100 ***

|
| 1: Master meter error adjustment
" 2: Unauthorized consumption | For mare information, click here to see the Grading Matrix worksheet

! | 3: Customer retail unit cost (applied to pparent Losses)

AWWA Water Loss Control Committee Reporting Worksheet 2
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AWWA WLCC Free Water Audit Software: Reporting Worksheet

{| Back to Instructions
A W Water W A lion. Al vod

Click to accass definition

O ® [r6a.200 |

(O ® J2.086.300 |
| |O ® Jasoz00 |

S . 6
_ 26,650.600

27,414.80

*%* YOUR SCORE IS: 82 out of 100 **=*

|

] [ Volume from own sources ] |

i = = - - :

| Biiled metered For more information, click here to see the Grading Matrix worksheet
[ s Systemstic data hsndilng errors

| o =

AWWA Water Loss Contro! Committee Ex. Audit 1 (Million Gallons)2 18




AWWA WLCC Free Water Audit Software: Reporting Worksheet

Back to Instructions
A

Click to access definition

213,977.000
0.00
0.00

187,519.500

[ 2} 163,665.000
2} 433.900
H 1,768.400

230 (O ® 230.100 |

| [O ® J2.851.000 |

otherwise grade = 5

2 0

| 23,420.600

B $100,000, 000
(o]l  50.64|[$/1000 litres
20| $642.00

Retail costs are less than (or egual to} production costs; please review and correct if necessa y

*** YOUR SCORE IS: 64 out of 100 **=*

1 -
1: Volume from own sources
2: Master meter error adjustment
3: Bllled unmetered

For more information, click here to see the Grading Matrix worksheet

AWWA Water Loss Control Committee Ex. Audit 2 (Megalitres) 19
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Appendix F

ME Simpson Leak Survey Reports
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January 13, 2010

Mr. Steve Davis

Vice President

Malcolm Pirnie, Inc.

8001 Irvine Center Drive, Suite 1100
Irvine, California 92618

Dear Mr. Davis,

M.E. Simpson Co., Inc. is a technical service company that offers Leak Survey Programs, Large Meter
Testing and Repair Programs, Water Main Location, and Valve Exercising, Location and Computer
Mapping Programs. These '"Technical Services" offered by M.E. Simpson Co., Inc. are designed to aid a
utility in reducing unaccounted for water and lost revenue.

M. E. Simpson Co., Inc. is pleased to submit this report of our leak detection survey for Malcolm Pirni, Inc.
in the City of Huntington Beach as part of the Leak Survey Program for the Metropolitan Water District of
Orange County. This survey addressed the Huntington Beach water distribution system, consisting of
approximately 12 miles of water main. The report contains the results of our investigation that includes the
following:

A DESCRIPTION OF THE AREA SURVEYED.

METHODOLOGY OF THE SURVEY.

A LIST OF LEAKS AND TYPE OF LEAK LOCATED.

GENERAL RECOMMENDATIONS BASED ON OUR INVESTIGATION.

BN

DESCRIPTION OF THE AREA SURVEYED

Approximately 63,360 lineal feet were surveyed as part of the system investigation. This included all fire
hydrants, all accessible mainline valves and selected services.

METHODOLOGY

Your survey was conducted using the latest state of the art leak computers, the FLUID CONSERVATION
SYSTEMS?’ Tri-Corr 2001 the 90/90 or C2000 with the MP90 preamplifier-transducer system. All of
these correlators are manufactured by Fluid Conservation Systems of Milford, Ohio. These electronic
instruments are microprocessor units that measure the time it takes the sound of the leak to travel from the
leak to the point where the leak correlator is connected to the water line. By connecting the leak correlator
to the water line at two locations, it will compute the distance from the leak to each connection point thus
enabling us to determine the exact leak location. Our experienced technicians used these devices, along
with the 8-30 electronically enhanced listening device, as listening equipment to survey your pipeline
network. Each hydrant and accessible valve was used as listening points to identify leaks. Services, b-
boxes, and hydrants were used on an as needed basis to keep the listening distances under five hundred feet
(500°). All PVC style watermains were investigated via correlation. Correlation distances for PVC did not
exceeding five hundred feet (500°) unless listening points were unavailable. "Pinpointing" of the leak, as
well as locating leaks that other methods fail to reveal was also done with this equipment.

%
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Survey Results

M.E. Simpson Co., Inc. was unable to locate any discernable leaks on the Huntington Beach water
distribution system. It is our opinion, at this time, that the water system is leak free.

RECOMMENDATIONS

This survey confirms that the City of Huntington Beach’s water distribution system has benefited from the
on-going leak survey program by a reduction in underground leakage. There is always a concern over the
cost effectiveness of leak detection because of the uncertainty of the number of leaks located. While there
were no leaks found on the system this year, a leak can occur at anytime and the sooner it is found the less it
ends up costing the utility. It is important to remember that new leaks may occure at any time with
changing weather and soil conditions. Additionally, the lack of leaks located does attest to the the high level
of integrity of the pipe in the area surveyed. We would recommend that you continue to conduct a Leak
Survey Program every other year on the water system. This recommendation becomes more critical as your
cost of water increases.

We appreciate your cooperation and that of the utility staff who were available to answer our questions
during this project. If you have any questions with the information in this report, please do not hesitate to
call.

Sincerely Yours,

Michael D. Simpson
CEO
MDS/iph
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January 13, 2010

Mr. Steve Davis

Vice President

Malcolm Pirnie, Inc.

8001 Irvine Center Drive, Suite 1100
Irvine, California 92618

Dear Mr. Davis,

M.E. Simpson Co., Inc. is a technical service company providing Leak Survey Programs, Large Meter
Testing and Repair Programs, Water Main Location, Valve Assessment, and Computer Mapping Programs.
These “Technical Services” offered by M.E. Simpson Co., Inc. are designed to aid a utility in reducing
unaccounted for water and lost revenue.

M.E. Simpson Co., Inc. is pleased to submit this report of our leak detection survey for Malcolm Pirnie,
Inc. in the City of Brea as part of the Leak Survey Program for the Metropolitan Water District of Orange
County. This survey addressed the Brea water distribution system, consisting of approximately 16.8 miles
of water main. The report contains the results of our investigation including the following:

A DESCRIPTION OF THE AREA SURVEYED.

METHODOLOGY OF THE SURVEY

A LIST OF LEAKS AND TYPE OF LEAKS LOCATED

GENERAL RECOMMENDATIONS BASED ON OUR INVESTIGATION

PR

DESCRIPTION OF THE AREA SURVEYED

Approximately 88,704 lineal feet were surveyed as part of the system investigation. This included all fire
hydrants, accessible mainline valves and selected services.

METHODOLOGY

Your survey was conducted using the latest state of the art leak computers, the FLUID CONSERVATION
SYSTEMS’ DigiCALL Correlating System, Accu Corr Leak Correlator, or FCS Tri-Corr 2001 Leak
Correlator. The FCS S-30 is a tool used as an electronically enhanced listening device. All of these
correlators are manufactured by Fluid Conservation Systems of Milford, Ohio. These electronic
instruments are microprocessor units that measure the time it takes the sound of the leak to travel from the
leak to the point where the leak Correlator is connected to the water line. By connecting the leak correlator
to the water line at two locations, it will compute the distance from the leak to each connection point thus
enabling us to determine the exact leak location. Qur experienced technicians used these devices, along
with the S30 electronically enhanced listening device or the L-Mic electronic listening device, as listening
equipment to survey your pipeline network. Each hydrant and accessible valve was used as listening points
to identify leaks. Selected services, b-boxes, were used on an as needed basis to keep the listening
distances under five hundred feet (500°). “Pinpointing” of the leak, as well as locating leaks that other
methods fail to reveal was also done with this equipment.

%
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LEAKAGE LOCATED

All water mains within the Project area were surveyed and 1 leaks were located. These leaks have been grouped as
follows: Main Line Leak - 1, Service Line Leak - 0, Fire Service Leak -0, Valve Leak - 0, Hydrant Leak - 0,
Other Type Leak - 0. All of these leaks have been verbally reported to your office with these locations, so many
have probably been repaired already. Following are the leak locations with an estimated GPD (Galions Per Day)
leakage potential.

Type Location SIZE
Main Line Beechwood Drive & Parkcrest Way - Brea, California
see enclosed diagram 79,200 GPD

1 Leaks Located ESTIMATED LEAKAGE TOTAL 79,200 GPD



LEAK QUANTITIES

Quantifying leaks is difficult because there is not any accurate means of doing so. Pipe material, size of the
leak, system pressure, soil material and water table will affect the noise that a leak makes. Small leaks
under high system pressure will make more noise than a large leak under low system pressure. However,
the above leaks are of sufficient noise levels that the above estimates should be very conservative. Ifa
production price of $2.17 per thousand gallons is used, these leaks were costing your utility in excess of
$171.86 per day or $62,730.36 annually. It’s obvious this Leak Survey Program has proven to be cost
effective. Naturally the main line leaks have the greatest potential for loss followed by service line, valves,
and finally hydrants. Once leaks have been repaired, we would recommend that the Utility compare
pumping rates before and after. This information will be more meaningful and accurate.

RECOMMENDATIONS

This survey confirms the City of Brea’s water distribution system will benefit from this project by a
reduction in underground leakage. There is always a concern over the cost effectiveness of leak detection
because of the uncertainty of the number of leaks located. However, with your present cost of water and
the discovery of this one leak, the cost of this 2009 leak survey will pay for itself within 1 month. It only
takes a recovery of about 4,924 gallons per day on an annual basis (4,924 per day is only 3.4 gallons per
minute throughout your entire water distribution system) to recover your investment. We would
recommend that you conduct a Leak Survey Program every year. This recommendation becomes more
critical as your cost of water increases.

We appreciate your cooperation and that of the Utility staff we were available to answer our questions
during this project. If you have any questions with the information in this report, please do not hesitate to
contact us.

Sincerely Yours,

Michael D. Simpson
CEO
MDS/jph



M.E. SIMPSON COMPANY, INC.

LEAK LOCATION REPORT
Client: Brea, California Time: 09:15 Leak# 0109
Date: Saturday, December 19, 2009 Tech: Sandison P. & Craig V.

Address: Beechwood Drive & Parkcrest Way - Brea, California

~ Belowis a diagram of the area surveyed for a suspeg leak.

g ’?)c "‘\_\

Parkcrest Way

Leak Area

~-
T e

Stonebridge Dr.

N

Distance: 256'fromAtoB/ 75 fromAtoC
Connection point: A= Main Line Valve
Connection point: B= Main Line Valve
Connection point: C= Main Line Valve
Connection point:

Leak Location: 23' from A
Comments: This is a leak on a 10" main.

We thank you for the opportunity to work for your Utllity and look Jorward to serving you again. If you
have any questions please don't hesitate to call.



et Valphreleo, IN 46383

- Phone:(800) 255-1521.
g _ Fax: (888) 531-2444
January 13, 2010
Mr. Steve Davis
Vice President
Malcolm Pirnie, Inc.
8001 Irvine Center Drive, Suite 1100
Irvine, California 92618

Dear Mr. Davis,

M.E. Simpson Co., Inc. is a technical service company that offers Leak Survey Programs, Large Meter
Testing and Repair Programs, Water Main Location, and Valve Exercising, Location and Computer
Mapping Programs. These '"Technical Services" offered by M.E. Simpson Co., Inc. are designed to aid a
utility in reducing unaccounted for water and lost revenue.

M. E. Simpson Co., Inc. is pleased to submit this report of our leak detection survey for the City of Tustin
Water Department as part of the Leak Survey Program for the Metropolitan Water District of Orange
County. This survey addressed the Tustin water distribution system, consisting of approximately 5.3 miles
of water main. The report contains the results of our investigation that includes the following:

1. A DESCRIPTION OF THE AREA SURVEYED.

2. METHODOLOGY OF THE SURVEY.

3. ALIST OF LEAKS AND TYPE OF LEAK LOCATED.

4. GENERAL RECOMMENDATIONS BASED ON OUR INVESTIGATION.

DESCRIPTION OF THE AREA SURVEYED

Approximately 27,984 lineal feet were surveyed as part of the system investigation. This included all fire
hydrants, all accessible mainline valves and selected services.

METHODOLOGY

Your survey was conducted using the latest state of the art leak computers, the FLUID CONSERVATION
SYSTEMS?’ Tri-Corr 2001 the 90/90 or C2000 with the MP90 preamplifier-transducer system. All of
these correlators are manufactured by Fluid Conservation Systems of Milford, Ohio. These electronic
instruments are microprocessor units that measure the time it takes the sound of the leak to travel from the
leak to the point where the leak correlator is connected to the water line. By connecting the leak correlator
to the water line at two locations, it will compute the distance from the leak to each connection point thus
enabling us to determine the exact leak location. Our experienced technicians used these devices, along
with the S-30 electronically enhanced listening device, as listening equipment to survey your pipeline
network. Each hydrant and accessible valve was used as listening points to identify leaks. Services, b-
boxes, and hydrants were used on an as needed basis to keep the listening distances under five hundred feet
(500°). ""Pinpointing" of the leak, as well as locating leaks that other methods fail to reveal was also done
with this equipment.

%
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Survey Results

M.E. Simpson Co., Inc. was unable to locate any discernable leaks on the Tustin water distribution system.
It is our opinion, at this time, that the water system is leak free in the area surveyed. There may be more
leakage throughout the system if a larger scale survey is conducted in the future.

RECOMMENDATIONS

This survey confirms that the City of Tustin Water Department’s water distribution system has benefited
from the on-going leak survey program by a reduction in underground leakage. There is always a concern
over the cost effectiveness of leak detection because of the uncertainty of the number of leaks located.
While there were no leaks found on the system this year, a leak can occur at anytime and the sooner it is
found the less it ends up costing the utility. It is important to remember that new leaks may occure at any
time with changing weather and soil conditions. Additionally, the lack of leaks located does attest to the the
high level of integrity of the pipe in the area surveyed. We would recommend that you continue to conduct a
Leak Survey Program every other year on the water system. This recommendation becomes more critical as
your cost of water increases.

We appreciate your cooperation and that of the utility staff who were available to answer our questions
during this project. If you have any questions with the information in this report, please do not hesitate to
call.

Sincerely Yours,
////D%

Michael D. Simpson
CEO
MDS/jph
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January 13, 2010

Mr. Steve Davis

Vice President

Malcolm Pirnie, Inc.

8001 Irvine Center Drive, Suite 1100
Irvine, California 92618

Dear Mr. Davis,

M.E. Simpson Co., Inc. is a technical service company that offers Leak Survey Programs, Large Meter
Testing and Repair Programs, Water Main Location, and Valve Exercising, Location and Computer
Mapping Programs. These "Technical Services' offered by M.E. Simpson Co., Inc. are designed to aid a
utility in reducing unaccounted for water and lost revenue.

M. E. Simpson Co., Inc. is pleased to submit this report of our leak detection survey for Malcolm Pirnie,
Inc. in the Moulton Niguel Water District as part of the Leak Survey Program for the Metropolitan Water
District of Orange County. This survey addressed the Moulton Niguel Water District’s water distribution
system, consisting of approximately 16.5 miles of water main. The report contains the results of our

( investigation that includes the following:

1. A DESCRIPTION OF THE AREA SURVEYED.

2. METHODOLOGY OF THE SURVEY.

3. ALIST OF LEAKS AND TYPE OF LEAK LOCATED.

4. GENERAL RECOMMENDATIONS BASED ON OUR INVESTIGATION.

DESCRIPTION OF THE AREA SURVEYED

Approximately 87,120 lineal feet were surveyed as part of the system investigation. This included all fire
hydrants, all accessible mainline valves and selected services.

METHODOLOGY

Your survey was conducted using the latest state of the art leak computers, the FLUID CONSERVATION
SYSTEMS’ Tri-Corr 2001 the 90/90 or C2000 with the MP90 preamplifier-transducer system. All of
these correlators are manufactured by Fluid Conservation Systems of Milford, Ohio. These electronic
instruments are microprocessor units that measure the time it takes the sound of the leak to travel from the
leak to the point where the leak correlator is connected to the water line. By connecting the leak correlator
to the water line at two locations, it will compute the distance from the leak to each connection point thus
enabling us to determine the exact leak location. Our experienced technicians used these devices, along
with the S-30 electronically enhanced listening device, as listening equipment to survey your pipeline
network. Each hydrant and accessible valve was used as listening points to identify leaks. Services, b-
boxes, and hydrants were used on an as needed basis to keep the listening distances under five hundred feet
(500°). All PVC style watermains were investigated via correlation. Correlation distances for PVC did not
exceeding five hundred feet (500°) unless listening points were unavailable. "Pinpointing" of the leak, as
well as locating leaks that other methods fail to reveal was also done with this equipment.
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Survey Results

M.E. Simpson Co., Inc. was unable to locate any discernable leaks on the Moulton Niguel Water District’s
water distribution system. It is our opinion, at this time, that the water system is leak free.

RECOMMENDATIONS

This survey confirms that the Moulton Niguel’s water distribution system has benefited from the on-going
leak survey program by a reduction in underground leakage. There is always a concern over the cost
effectiveness of leak detection because of the uncertainty of the number of leaks located. While there were
no leaks found on the system this year, a leak can occur at anytime and the sooner it is found the less it ends
up costing the utility. It is important to remember that new leaks may occure at any time with changing
weather and soil conditions. Additionally, the lack of leaks located does attest to the the high level of
integrity of the pipe in the area surveyed. We would recommend that you continue to conduct a Leak
Survey Program every other year on the water system. This recommendation becomes more critical as your
cost of water increases.

We appreciate your cooperation and that of the utility staff who were available to answer our questions
during this project. If you have any questions with the information in this report, please do not hesitate to
call.

Sincerely Yours,

Michael D. Simpson
CEO
MDS/jph
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January 13, 2010

Mr. Steve Davis

Vice President

Malcolm Pirnie, Inc.

8001 Irvine Center Drive, Suite 1100
Irvine, California 92618

Dear Mr. Davis,

M.E. Simpson Co., Inc. is a technical service company providing Leak Survey Programs, Large Meter
Testing and Repair Programs, Water Main Location, Valve Assessment, and Computer Mapping Programs.
These “Technical Services” offered by M.E. Simpson Co., Inc. are designed to aid a utility in reducing
unaccounted for water and lost revenue.

M.E. Simpson Co., Inc. is pleased to submit this report of our leak detection survey for Malcolm Pimie,
Inc. in the Laguna Beach County Water District as part of the Leak Survey Program for the Metropolitan
Water District of Orange County. This survey addressed the Laguna Beach County water distribution
system, consisting of approximately 6.5 miles of water main. The report contains the results of our
investigation including the following:

A DESCRIPTION OF THE AREA SURVEYED.

METHODOLOGY OF THE SURVEY

A LIST OF LEAKS AND TYPE OF LEAKS LOCATED

GENERAL RECOMMENDATIONS BASED ON OUR INVESTIGATION
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DESCRIPTION OF THE AREA SURVEYED

Approximately 34,320 lineal feet were surveyed as part of the system investigation. This included all fire
hydrants, accessible mainline valves and selected services.

METHODOLOGY

Your survey was conducted using the latest state of the art leak computers, the FLUID CONSERVATION
SYSTEMS’ DigiCALL Correlating System, Accu Corr Leak Correlator, or FCS Tri-Corr 2001 Leak
Correlator. The FCS S-30 is a tool used as an electronically enhanced listening device. All of these
correlators are manufactured by Fluid Conservation Systems of Milford, Ohio. These electronic
instruments are microprocessor units that measure the time it takes the sound of the leak to travel from the
leak to the point where the leak Correlator is connected to the water line. By connecting the leak correlator
to the water line at two locations, it will compute the distance from the leak to each connection point thus
enabling us to determine the exact leak location. Our experienced technicians used these devices, along
with the S30 electronically enhanced listening device or the L-Mic electronic listening device, as listening
equipment to survey your pipeline network. Each hydrant and accessible valve was used as listening points
to identify leaks. Selected services, b-boxes, were used on an as needed basis to keep the listening
distances under five hundred feet (500°). “Pinpointing” of the leak, as well as locating leaks that other
methods fail to reveal was also done with this equipment.
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LEAKAGE LOCATED

All water mains within the Project area were surveyed and 1 leaks were located. These leaks have been grouped as
follows: Main Line Leak - 0, Service Line Leak - 0, Fire Service Leak -0, Valve Leak - 0, Hydrant Leak - 1,
Other Type Leak - 0. All of these leaks have been verbally reported to your office with these locations, so many
have probably been repaired already. Following are the leak locations with an estimated GPD (Gallons Per Day)
leakage potential.

Type Location SIZE
Hydrant (visible) 49 La Costa Court - Laguna Beach, California
see enclosed diagram 1,440 GPD

1 Leaks Located ESTIMATED LEAKAGE TOTAL 1,440 GPD



LEAK QUANTITIES

Quantifying leaks is difficult because there is not any accurate means of doing so. Pipe material, size of the
leak, system pressure, soil material and water table will affect the noise that a leak makes. Small leaks
under high system pressure will make more noise than a large leak under low system pressure, However,
the above leaks are of sufficient noise levels that the above estimates should be very conservative, Ifa
production price of $4.40 per thousand gallons is used, these leaks were costing your utility in excess of
$3.34 per day or $2,312.64 annually. It’s obvious this Leak Survey Program has proven to be cost
effective. Naturally the main line leaks have the greatest potential for loss followed by service line, valves,
and finally hydrants. Once leaks have been repaired, we would recommend that the Utility compare
pumping rates before and after. This information will be more meaningful and accurate.

RECOMMENDATIONS

This survey confirms the Laguna Beach County Water District’s water distribution system will benefit
from this project by a reduction in underground leakage. There is always a concern over the cost
effectiveness of leak detection because of the uncertainty of the number of leaks located. However, with
your present cost of water and the discovery of this 1 leak, the cost of this 2009 leak survey will pay for
itself within 20 months. It only takes a recovery of about 2,428 gallons per day on an annual basis (2,428
per day is only 1.7 gallons per minute throughout your entire water distribution system) to recover your
investment. We would recommend that you conduct a Leak Survey Program every year. This
recommendation becomes more critical as your cost of water increases.

We appreciate your cooperation and that of the Utility staff we were available to answer our questions
during this project. If you have any questions with the information in this report, please do not hesitate to
contact us.

Sincerely Yours,
v, %\
Michael D. Simpson

CEO
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M.E. SIMPSON COMPANY, INC.
LEAK LOCATION REPORT

Client: Laguna Beach, California Time: 10:00 Leak# 02'09
Date: Wednesday, December 09, 2009 Tech: Sandison P. & Craig V.
Address: 49 La Costa Court - Laguna Beach, California

-

Below isé diagram on the afea surveyed for a suspect leak.

Distance: 0 from A

Connection point: A= Hydrant #6 60/8
Connection point:

Connection point:

Connection point:

Leak Location: 0’ from A
Comments: This is a visible hydrant leak.

We thank you for the opportunity to work for your Utility and look forward to serving you again. Ifyou
have any questions please don't hesitate to call,



M.E. SIMPSON COMPANY, INC.
LEAK LOCATION REPORT

Client: Laguna Beach, California Time: 08:00 Leald# 01'09
Date: Wednesday, December 09, 2009 Tech: Sandison P. & Craig V.

Address: Oak Street - Between Glenneyre Street & Pacific Coast Highway -
Laguna Beach, California

Below is a diagram of the area surveyed for a suspect leak.

-

Distance: 258 fromAto B
Connection point: A= Main Line Valve
Connection point: B= Main Line Valve
Connection point:

Connection point:

Leak Location: There were no leaks pinpointed in this area.

Comments: After correlation we listened to area connection points but did not detect any
leak noise.

We thank you for the opportunity to work for your Utility and look Jorward to serving you again. If you
have any questions please don't hesitate to call,
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