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COUNCIL SUMMARY 
 
 
This report presents the results of our audit of the reliability of the water loss calculation process 
followed by the Austin Water Utility.  Also included in this report is information on the Utility’s 
preparedness to report more detailed calculations to the Texas Water Development Board 
(TWDB) and the calculation of water loss for FY 07. 
 
According to the Texas Water Development Board (TWDB), utilities should measure water loss 
as an important part of their water conservation measures and activities.  In 2003, the State began 
requiring retail public utilities to provide a water loss calculation to the TWDB once every five 
years.  In response to this mandate, the TWDB published guidance for utilities in their Water 
Conservation Best Management Practices Guide (BMP Guide) and developed a water loss 
calculation methodology for utilities that measures efficiency, encourages water accountability, 
quantifies water losses, and standardizes water loss reporting across the State.  TWDB has since 
updated their guidance to reflect more rigorous methods for estimating water losses. 
  
Our audit objectives included reviewing the process followed by Utility staff in performing 
Water Loss calculations to determine the Utility’s preparedness to report system water loss 
according to the current, more rigorous, TWDB guidelines.  We also sought to provide a reliable 
baseline measurement of water loss within the AWU distribution system for FY 07 that can be 
used to identify and track the success of efforts to minimize that loss. 
 
We found that the Austin Water Utility (AWU) has taken a utility-wide approach to measure and 
manage water loss, with some positive results.  As a part of a broad, Utility-wide initiative 
focused on water conservation, AWU management created the Water Accountability Group 
(WAG) in 2006.  The WAG was charged with addressing challenges to the measurement of 
water loss in the City.  Using the prevailing methodology supported by TWDB at that time, the 
WAG performed a calculation to estimate the City’s water loss for FY 05 which fell within 
acceptable industry standards.  The WAG also offered several recommendations to better 
measure and to decrease the volume of water lost by the City.  However, in 2007, progress 
toward this end stalled, and several of the WAG’s strategies went unimplemented.  The new 
AWU director, who was hired in 2008, revived the WAG, and AWU has moved forward with 
several of its suggested water loss control strategies. 
 
We also found that AWU has not yet fully implemented the new, best practice method 
recommended by the TWDB for measuring and managing water loss; however, they have begun 
taking steps to do so.  AWU needs to make additional process changes to fully implement the 
TWDB-recommended component reliability matrix.  Making these changes will enable AWU 
management to calculate more reliable water loss estimates and take a best practice approach to 
manage water loss.  We also noted improvement opportunities for AWU in terms of tracking and 
responding to known leaks, and increasing controls over privately owned hydrants. 
 
Using the best practice approach recommended by the TWDB, we estimated that the City lost 
approximately 5.33 billion gallons or 11 percent of water that it treated in FY 07.  This loss, 
when calculated against the size of the water infrastructure, results in an infrastructure leakage 
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index that is within acceptable industry standards, per American Water Works Association 
(AWWA) guidelines.  The best practices approach we employed and the results we obtained 
during this audit can be used by AWU as a basis for future planning and benchmarking purposes.   
 
We have offered recommendations that we believe will improve the accuracy, quality, and 
availability of information for the Utility to use in its planning processes.  As of the date of this 
report, we believe that AWU staff has made good progress toward implementing many of the 
recommendations as they go forward in preparation for their next required report to the TWDB. 
 
This audit was conducted in compliance with the Generally Accepted Government Auditing 
Standards.  Those standards require that we plan and perform the audit to obtain sufficient, 
appropriate evidence to provide a reasonable basis for our findings and conclusions based on our 
audit objectives. We believe that the evidence obtained provides a reasonable basis for our 
findings and conclusions based on our audit objectives. 
 
We would like to thank the staff at the Austin Water Utility for the cooperation and assistance 
that we received during this audit. 
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AS 1

ACTION SUMMARY

AU08110 – AWU: WATER LOSS

Rec. # Recommendation Text Management
Concurrence

Proposed
Implementation

Date

1 In order to improve the validity
of data, develop more cost
effective ways to further reduce
actual water losses, and to
continually address water loss
issues, the AWU Department
Director should produce an
annual Water Loss Calculation
and analyze the results in order
to develop strategies aimed at
reducing the level of unreported
leaks.

CONCUR Implemented

2 In order to improve the process
followed to produce the Water
Loss Calculation, the AWU
Department Director should
follow the updated guidelines
provided by TWDB, and use the
calculation component
reliability matrix to ensure that
its process and the data gathered
are as detailed and accurate as
possible.

CONCUR Implemented

3 In order to ensure that the
System Input Volume is as
accurate as possible, the AWU
Department Director should
ensure that the meter testing
program continues with annual
testing and recalibration of
production flow meters.

CONCUR Implemented

4 In order to ensure that the
System Input Volume is as
accurate as possible, the AWU
Department Director should first
determine if using the SCADA
system would yield reliable

CONCUR 05/01/2009
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Rec. # Recommendation Text Management
Concurrence

Proposed
Implementation

Date

results, before fully automating
the process of reporting the
amount of water produced using
the SCADA system.

5 In order to ensure that all
components of water loss
calculations are accurate, the
AWU Department Director
should work with Austin Energy
to ensure that the new Customer
Billing System will provide
consumption and billing reports
that the Utility can rely upon to
produce the calculation.

CONCUR 03/31/2011

6 In order to ensure that annual
inspections are performed for
each of the private fire hydrants
within their jurisdiction, the
AWU Department Director
should coordinate with AFD to
ensure that a process is created
to properly identify responsible
parties for all private fire
hydrants, that the responsible
parties are notified of the
requirements for annual testing,
and that water used during
inspection and maintenance
activities is properly accounted
for.

CONCUR 09/30/2010

7 To ensure that AFD is aware of
which hydrants have not been
inspected recently so that they
can properly protect the public,
the AWU Department Director
should ensure that annual testing
reports are compiled into a
central database and that the
GIS system is properly updated
with current data on the hydrant
status.

CONCUR 09/30/2010
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Rec. # Recommendation Text Management
Concurrence

Proposed
Implementation

Date

8 To properly measure and
analyze the water used by other
City departments, the AWU
Department Director should
perform an analysis to ensure
that water meters are installed at
all sites from which other City
departments draw water, and
that accounts are set up on the
CIS to ensure that the quantities
are correctly accounted for.

CONCUR 09/30/2009

9 To ensure that as much of the
unmetered water as possible is
properly accounted for, the
AWU Department Director
should work with other City
departments to standardize the
procedures for estimating and
reporting unmetered water, and
ensure that personnel within
other City departments are
properly educated on those
procedures.

CONCUR 12/31/2009

10 In order to conserve water used
by City departments, the City
Manager should establish an
inter-departmental task force to
monitor and analyze water use
and create strategies for
conserving as much water as
possible.

CONCUR 09/20/2009

11 In order to quantify the amount
of water lost through theft, the
AWU Department Director
should undertake a study to
determine how prevalent theft
from fire hydrants is throughout
the distribution system, and start
an education process for City
employees and citizens to report
suspicious activity.

CONCUR 09/30/2009 for
implementation

of the theft study;

06/30/2009 for
implementation

of education
campaign
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Rec. # Recommendation Text Management
Concurrence

Proposed
Implementation

Date

12 In order to reduce the amount of
theft from the distribution
system, especially from fire
hydrants in outlying areas, the
AWU Department Director
should ensure that the WAG
works with APD to develop a
program to respond to and
investigate occurrences of water
theft once a study has been
undertaken to determine how
prevalent theft from fire
hydrants throughout the
distribution system is.

CONCUR To be determined
based on results
of theft study.

13 In order to ensure that all water
used by contractors is accounted
for, the AWU Department
Director should ensure that
policies governing the use of
water from hydrants by non-
City-owned vehicles are
developed and implemented.
Additionally, AWU should
develop a program to educate
contractors to ensure
compliance with those policies.

CONCUR To be determined
based on results
of theft study.

14 In order to ensure that as much of
the water used by contractors
from hydrants as possible is
properly accounted for and billed,
the AWU Department Director
should ensure that an analysis is
performed of the procedures in
place and that research is
performed to determine if new
processes exist to meet this goal.
One possible method would be
the comparison of construction
permits to temporary-use billings
to determine if large amounts of
water are being taken without
metering and billing.

CONCUR Ongoing as
construction loop

meters are set
up as requested.



AS 5

Rec. # Recommendation Text Management
Concurrence

Proposed
Implementation

Date

15 In order to estimate the accuracy
of small residential meters and
establish a starting point for the
small meter reliability rating, the
AWU Department Director
should direct that a reliability
test be completed on a
statistically valid random
sample of small meters.

CONCUR 06/30/2009

16 In order to determine the extent
to which there are any data
discrepancies in the water
billing data caused by data
handling errors, AWU should
partner with Austin Energy to
perform an analysis of the
processes followed within the
CIS and throughout the
customer billing program.

CONCUR 03/31/2011

17 In order to properly account for
all water used, whether a
customer is billed or not, the
AUW Department Director
should ensure that a standard
conversion process for this data
from dollars to gallons is added
to the BAR production process.

CONCUR 04/30/2009

18 In order to reduce the amount of
water lost through leaks and
breaks, the AWU Department
Director should ensure that
maintenance and upkeep
functions are a high-priority
throughout the Utility.

CONCUR Ongoing.

19 In order to reduce the amount of
water lost through leaks and
breaks, the AWU Department
Director should ensure that
strategies to reduce response
and repair times are identified
and implemented.

CONCUR Ongoing, as new
procedures are

identified.
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Rec. # Recommendation Text Management
Concurrence

Proposed
Implementation

Date

20 In order to improve the response
times for leak repair, the City
Manager should appoint a task
force with representatives from
all involved departments to
come up with solutions to the
problems that AWU faces while
coordinating with other City
departments and outside entities
when responding to water leaks.

CONCUR 09/30/2009

21 In order to properly estimate the
amount of water lost at each
break or leak, the AWU
Department Director should
ensure that a standard procedure
for determining that the most
accurate source of water
pressure is at the point of a
leak/break is identified, and that
this methodology is used for all
water loss calculations.

CONCUR Implemented.

22 In order to properly account for
as much of the water lost from
overflows of reservoirs as
possible, the AWU Department
Director should ensure that the
Pumping and Distribution
division manager establishes
procedures and a tracking
process to properly account for
all water lost through overflows.

CONCUR 05/01/2009

23 To facilitate a better Utility-wide
approach to water loss reduction,
identify as much of the
Unreported Loss water as
possible, and determine the cost
to address all identified leaks, the
AWU Department Director
should ensure that leak detection
programs are continued with the
goal of testing the entire
distribution system regularly.

CONCUR Ongoing.
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BACKGROUND 
 
The Austin Water Utility (AWU or the Utility) is municipally-owned and charged with supplying 
water to customers within and outside the corporate city limits of Austin.  Customers outside the 
Austin city limits include the communities of Rollingwood, Sunset Valley, Pflugerville, Round 
Rock, one water control and improvement district, five water supply corporations, seven 
municipal utility districts, and three private utilities.  The Utility’s 2007 Water Service Population 
was 834,984 (Retail 780,647 & Wholesale 54,337) through 198,895 service connections in a 
service area encompassing 538 square miles. 
 
In 2006, the City Council set a goal to reduce the Austin’s water use by 1 percent per year 
over the next 10 years.  Council directed the Utility to implement additional conservation 
strategies aimed at achieving that goal and appointed a Water Conservation Task Force (WCTF) 
to assist Utility staff.  On January 12, 2007, the WCTF issued a report which included reducing 
water loss as one of the strategies to achieve the water use reduction goal. 
 
What is Water Loss?  Simply stated, Water Loss is the amount of water that has not been 
“authorized” for consumption by a utility, yet does not remain in the distribution system.  Water 
Loss can be classified as either:  
 
 Real Loss  - includes water lost through distribution system leakage and pipeline breaks; or,  
 Apparent Loss - includes meter inaccuracies, unauthorized consumption (including water taken by 

theft), and/or systematic discrepancies within the billing system.   
 
Water loss calculation is a conservation measure.  According to the Texas Water 
Development Board (TWDB), water loss calculations and loss-control management are 
emerging as significant conservation measures.  As utilities minimize water loss, they increase 
their efficiency and reduce the need to search for additional water sources. 
 
The Texas Legislature enacted House Bill 3338 in 2003 to help conserve the State’s water 
resources by reducing water loss occurring in the systems of drinking water utilities.  This statute 
requires that retail public utilities providing water within Texas file a standardized system water 
loss “audit” 1 once every five years with the TWDB.  In response to the mandates of HB 3338, 
the TWDB published guidance for a system water audit and water loss management in their 
Water Conservation Best Management Practices Guide (BMP Guide). See Appendix E for more 
information.  The TWDB also developed a water loss calculation methodology for utilities that 
measures efficiency, encourages water accountability, quantifies water losses, and standardizes 
water loss reporting across the state.  This methodology was developed based on guidance 
provided by the American Water Works Association (AWWA) and the International Water 
Association (IWA) and is presented in the TWDB’s Water Loss Audit Manual for Texas Utilities 
(Manual).  See excerpts from the manual in Appendix D. 
 
The key to a successful water loss calculation is accounting for all water that enters a utility’s 
distribution system.  To assist water utilities in undertaking a water loss calculation, the Manual 
provides guidance on the specific data and information that should be gathered to assemble a 
realistic assessment of water loss.  The water loss calculation methodology “assumes that all water 
                                                 
1 The word “audit”, as used by the TWDB does not denote an audit as recognized by the accounting and 
auditing professions, which require that auditing standards are followed throughout the audit.  Therefore, 
for the purposes of this report, we will substitute the words “water loss calculation” when referring to the 
TWDB’s water loss “audit.”  
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can be accounted for and quantified as either a component of beneficial consumption or wasteful 
loss, by measuring or estimating water quantities,” according to the Manual. 
  
A standard water loss calculation is performed by estimating or quantifying how much water was 
placed into the water distribution system, known as Corrected System Input Volume (CSIV).  Each 
known component of water usage within the water distribution system is then measured as 
precisely as feasible, and subsequently subtracted from the CSIV in order to identify the remaining 
quantity of water that had unknown uses (called Unreported Loss).  The “Water Balance Table” 
shown in Exhibit 1 below provides the categories for classifying how water that enters the system is 
used and the terms used to discuss water loss. 
 

EXHIBIT 1 
Water Balance Table 

CSIV CONSUMPTION AND LOSS CALCULATION COMPONENTS KNOWN & 
UNKNOWN 

REVENUE & 
NON 

REVENUE 

Billed / Metered Consumption 
Water that is appropriately metered and billed. 

Billed 
Authorized 

Consumption 
Water that is 
authorized for use 
and is appropriately 
billed after either 
metering or estimating 
the quantity. 

Billed / Un-metered Consumption 
Estimated water that has been sold but not 
metered. 

Revenue Water 
Billed wholesale 
water exported 
and 
Billed metered 
and un-metered 
water. 

Unbilled / Metered Consumption 
Water that is metered but not billed. 

Authorized 
Consumption 

 
Water that is 
authorized for 
use by the utility 
and its 
customers. 
 

Unbilled 
Authorized 

Consumption 
Water that is 
authorized for use, 
but is not billed for 
after either metering 
or estimating the 
quantity. 

Unbilled / Un-metered Consumption 
Estimated water that is neither billed or metered. 

Unauthorized Consumption 
Theft – water that is illegally taken from fire 
hydrants, as well as water loss at the customer 
service connection from tampering with meters to 
illegal taps and other similar occurrences. 

Customer Meter Under-registering 
Water that is used, but not billed or accounted for 
because a meter is not properly calibrated. 

Apparent Losses 
“Paper” losses that 
occur when water 
reaches a customer, 
but the volume is not 
accurately measured 
and/or recorded due 
to Customer Meter 
Inaccuracy, 
Systematic Data 
Handling 
Discrepancies, or 
Unauthorized 
Consumption. 

Billing Adjustment and Waivers 
Water that is used, but not billed because of 
adjustments made to customer bills by the utility.  
This category includes water recorded by 
customer meters but distorted by meter reading 
or billing system error. 

Reported Leaks & Breaks 
Breaks or leaks that are brought to the attention 
of the utility. 

 
Known 
Uses  

Includes all 
components 
of water use 
that can be 
measured / 
estimated. 
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Water Losses 
The difference 
between the 
Corrected 
System Input 
Volume and 
Authorized 
Consumption 
quantities. 

Real Losses 
Physical losses from 
the pressurized water 
distribution system, 
including water mains 
and appurtenances 
and customer service 
connection piping. 

Unreported Loss 
This is a “catch all” volume, meaning that this is 
the quantity that remains after Authorized 
Consumption, Apparent Losses, and Reported 
Leakage quantities have been subtracted from 
the Corrected System Input Volume. 

Unknown 
Uses 

 Includes all 
components 
of water use 
that cannot 
be measured 
/ estimated. 

Non-revenue 
Water 

The sum of 
Apparent Loss, 
Real Loss, and 
Unbilled  
Authorized 
Consumption.  
This water is 
more clearly 
defined as all 
water for which 
no revenue is 
received. 

SOURCE:  TWDB’s Water Loss Audit Manual for Texas Utilities, pg.5, adapted by OCA, March 2009  
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According to the TWDB, two methods can be used to produce a water loss calculation, one 
of which is currently considered the industry’s best practice.  The first method is referred to 
as a top-down approach and is largely a desktop exercise of gathering data and information from 
water consumption and loss reports already commonly compiled by many utilities.  The second 
method is referred to as a bottom-up approach and involves a more detailed look at not only the 
components of the water loss calculation, but also other relevant aspects of the utility, such as: 
billing records, the distribution system, accounting principles, maintenance costs and 
productivity levels.  See Appendix D for more information on the two approaches. 
 
While bottom-up calculations are more costly due to the amount of time, staff hours, and detailed 
work that is required, such an approach can pinpoint more precisely where losses are occurring.  
This allows for a more valid, accurate water loss calculation, which can be used to guide a 
utility’s loss control strategies.  This bottom-up approach is considered the industry best practice. 
 
The use of a more structured, rigorous, bottom-up approach to quantifying the components of a 
water loss calculation, combined with ongoing analysis of performance measures, will lead to 
improved system efficiency.  Over time, ongoing analysis of the performance measures produced 
as part of the water loss calculation will allow a utility’s management to create strategies that are 
specific to the components that make up the Water Balance Table.  This ability to focus on 
individual water loss components will improve system efficiency and support conservation 
efforts.  The goal is to reduce Water Loss and Non-Revenue Water by concentrating on each 
calculation component in the Water Balance Table. 
 
Water loss calculations also provide an opportunity to assess system performance.  The 
analysis and comparison of performance measures to industry standards is an integral part of a 
water loss calculation.  By identifying and reducing Water Loss and Non-Revenue Water use, 
utilities can increase their efficiency, improve their financial status, minimize their need for 
additional water resources, and assist long-term water sustainability.   
 
According to the TWDB, the standardized approach to calculating water loss provides utilities 
with a reliable means by which to analyze water loss performance, track the utility’s progress on 
a year-to-year basis, and set performance targets. 
 
Key indicators of system performance are:  
 
 Unavoidable Annual Real Loss (UARL) - a theoretical value of the level of leakage that a given 

water utility will experience based on characteristics of 
the system such as total length, water pressure, and the 
number of service connections; and  

 Infrastructure Leakage Index (ILI) -  an index that compares the calculated Real Loss to the 
UARL.  See the AWWA Guidelines for Setting a Target 
Infrastructure Leakage Index Table in Exhibit 3 for more 
information. 

 
Both UARL and ILI are industry standards that allow utilities to compare themselves with and 
benchmark performance against other utilities of similar size and characteristics. 
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The use of a rigorous approach to measuring and managing water loss should lead to 
reduced demand for system treatment capacity as well as long-term savings associated with 
the costs of obtaining water.  Water that is lost obviously cannot be used for other legitimate, 
authorized consumption purposes.  However, the demand for authorized consumption remains 
despite the volume of water that may be lost in the system.  Thus, every gallon of water lost 
places additional pressure on the treatment capacity.  Water loss cannot be completely reduced to 
zero.  However, the more precise a utility’s ability to pinpoint the sources of loss the better the 
utility will be able to reduce and manage them, thereby preserving treatment capacity.     
 
In addition, an approach that significantly reduces water loss should reduce costs associated with 
acquiring water from the Lower Colorado River Authority (LCRA).  The City of Austin has “run 
of the river” rights of 150,000 acre-feet per year (AFY) of water from the Colorado River.  
Beyond the first 150,000 AFY, Austin entered into a “Comprehensive Water Settlement 
Agreement” with LCRA in 1999 that locks in water at a fixed price until AWU draws more than 
201,000 AFY for two consecutive years.  At that time, the water rate will be re-calculated at 
prevailing market rates.  In FY05, AWU drew 157,649 acre-feet from the river, in FY 07, that 
figure was 141,816.  Based on current growth and consumption projections, the Utility is not 
expected to reach the 201,000 AFY level until after 2019.  A water loss calculation and control 
process that leads to reduced water loss will extend the time it takes AWU to reach the 201,000 
AFY plateau, keeping water acquisition costs lower for the Utility for an extended period of 
time. 
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OBJECTIVES, SCOPE AND METHODOLOGY 
 
Audit Objectives:   
The objectives of this project were: 
• To review the process followed by Utility staff in performing water loss calculations to 

determine the Utility’s preparedness to report system water loss according to current, more 
rigorous, TWDB guidelines; and 

• To provide a reliable baseline measurement of water loss within the AWU distribution 
system for FY 07 that can be used to identify and track the success of efforts to minimize that 
loss. 

 
Scope:   
The scope of this audit includes the processes followed and the data provided to the TWDB in 
the Utility’s FY 05 Water Loss Calculation Report; the processes and data gathered by the 
Utility’s Conservation Division for use in our calculation of water loss for FY 07 (October 2006 
thru September 2007); and, the readiness of the Utility to report water loss using the TWDB’s 
more rigorous guidelines. 
 
Methodology:   
To address the audit objectives, we performed the following steps. 
• Interviewed City staff to identify processes and individuals involved in the gathering of 

information necessary to calculate water used and lost.   
• Analyzed the content of documents regarding water loss from both the State’s Texas Water 

Development Board (TWDB) and the American Water Works Association (AWWA).   
• Reviewed State water regulations and conservation best practices. 
• Contacted other City departments to collect information related to water used in the operation 

of their daily duties, and we also tested data sources identified for content, sufficiency, and 
accuracy. 

• Performed a water loss calculation for FY 07. 
 
For the calculation of a water loss figure for FY 07, we reviewed the processes followed to 
calculate, gather data, and report quantities that make up the individual components of the water 
loss calculation.  Also, we followed the updated methodology outlined in the 2008 version of the 
TWDB’s Water Loss Audit Manual for Texas Utilities.   
 
Because this audit required engineering expertise that the Office of the City Auditor (OCA) does 
not have on staff, we contracted with the consulting firm JCV Engineering (JCV) to provide 
expertise in water loss issues and calculations.  JCV is based in Houston, Texas, and is in all 
ways independent of any ties to any City of Austin engineering or construction project contracts.  
The firm also has access to and is knowledgeable of pertinent industry standards. 
 
This audit was conducted in compliance with the Generally Accepted Government Auditing 
Standards.  Those standards require that we plan and perform the audit to obtain sufficient, 
appropriate evidence to provide a reasonable basis for our findings and conclusions based on our 
audit objectives. We believe that the evidence obtained provides a reasonable basis for our 
findings and conclusions based on our audit objectives. 
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Those standards also speak to the reliance on work performed by consultants with specialized 
training and experience (specialists).  The standards require that we perform procedures 
regarding the specific work to be relied on that provide a sufficient basis for that reliance.  We 
have followed this requirement and have determined that we can rely on the work of JCV where 
that work serves as the basis for the findings and conclusions in this report.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 6  



 

AUDIT RESULTS 
 
In recent years, the Austin Water Utility (AWU) management has taken a Utility-wide approach 
to measure and manage water loss by creating a Water Accountability Group (WAG) responsible 
for addressing challenges related to water loss measurement.  The WAG initiated important 
water loss control steps including calculating a FY 05 water loss estimate and recommending 
strategies to reduce the volume of water lost.  Despite this Utility-wide approach to water loss 
control, the Utility has not yet fully implemented the more rigorous best practice method for 
water loss measurement and control now recommended by the Texas Water Development Board.  
While important steps have been taken toward this end, AWU management needs to make 
additional process changes to achieve full implementation of the best practice approach.  Using 
the more rigorous calculation methodology recommended by the TWDB, we found that the 
City’s estimated water loss for FY 07 was within industry standards. 
 
 
The Austin Water Utility (AWU) has taken a Utility-wide approach to measure 
and manage water loss, with some positive results. 
 
As a part of a broad, Utility-wide initiative focused on water conservation, AWU management 
created the Water Accountability Group (WAG) in 2006.  The WAG was charged with 
addressing challenges to the measurement of water loss in the City.  Using the prevailing 
methodology supported by Texas Water Development Board (TWDB) at that time, the WAG 
performed a calculation to estimate the City’s water loss for FY 05 which fell within acceptable 
industry standards.  The WAG also offered several recommendations to better measure and to 
decrease the volume of water lost by the City.  However, in 2007, progress toward this end 
stalled, and several of the WAG’s strategies went unimplemented.  The new AWU director, who 
was hired in 2008, revived the WAG, and AWU has moved forward with several of its suggested 
water loss control strategies.   
 
In 2006, as a part of a broad initiative focused on water conservation, AWU management 
created the Water Accountability Group (WAG), which was charged with addressing 
challenges to the measurement of water loss in the City.  Starting in late 2005, AWU 
managers decided to increase focus on water accountability with the goals of improving 
operations and reliably calculating the City’s water loss using the methodology approved by the 
Texas Water Development Board (TWDB).  Because water loss control is considered a 
conservation measure, AWU’s Conservation Division was given responsibility for performing 
the Utility's water loss calculation and reporting the results to the TWDB.  In 2006, the AWU 
Conservation Division Manager appointed personnel from throughout the Utility to serve as 
members of a Water Accountability Group (WAG).  The WAG was tasked with gathering the 
information needed for the water loss calculation as well as addressing challenges to gathering 
that information.  The WAG members include staff from divisions across the Utility.   
 
In order to develop a comprehensive strategy to reduce Non-Revenue Water and the number of 
gallons that could not be accounted for in the service area, the committee focused on several 
initiatives including: 
 

 improving large meter testing and repair; 
 conducting a residential meter evaluation; 
 enhancing the leak detection and repair program; 
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 reducing the backlog of leak repairs; 
 tracking data systematically using database software; 
 tracking all water used by other City departments; and 
 reducing the theft of water. 

 
The WAG calculated and reported an estimate of the City’s water loss for FY 05; that 
estimate fell within acceptable industry standards.  According to AWU management, the 
WAG performed the FY 05 water loss calculation in accordance with the top-down methodology 
approved by the TWDB at the time.  This method, found in the TWDB’s Water Loss Manual, is 
based largely on a desktop exercise of gathering information from water consumption and loss 
reports already commonly compiled by many utilities.  As a result of the lack of detail used in a 
top-down approach, the ratios and performance measures associated with this type of calculation 
may not be as accurate as a bottom-up approach.  In addition, we consider this data “unaudited” 
because the WAG did not maintain detailed records to support the calculation, and we did not 
independently replicate the calculation.    
 
The WAG estimated the volume of water lost in FY 05 at 6.78 billion gallons, or 14.2 percent of 
water treated by the Utility.  As previously noted, the total volume of water lost can be broken 
down into two major categories, Apparent and Real losses.  As shown in Exhibit 2 below which 
summarizes the FY 05 water loss information reported by AWU to the TWDB, Apparent Loss 
was estimated at 2.314 billion gallons and the Real Loss amount at 4.462 million gallons.  The  
Utility was able to account for all but 3.346 billion gallons, which amounts to approximately 
7.02% of the Corrected System Input Volume (CSIV) for FY 05.   See Appendix B for a copy of 
AWU’s FY 05 Water Audit Reporting Form.  
 

EXHIBIT 2 
AWU WATER LOSS FOR FY 05 

    
Unauthorized 
Consumption 

    

142,000,000 gals 
 

0.39 MGD 

0.30% 
of CSIV 

Water Losses Apparent Losses 
Customer Meter 

Under-registering 

  
2,313,910,526 gals 4.86% 

of CSIV

2,126,910,526 gals 
 

5.83 MGD 

4.46% 
of CSIV 

6,775,948,382 gals  
14.22% 
of CSIV 6.34 MGD

Billing Adjustments 
and Waivers 

   

45,000,000 gals 
 

0.12 MGD 

0.09% 
of CSIV 

18.56 MGD   Reported Leaks 

  
Real Losses 

 

1,116,259,464 gals 
 

3.06 MGD 

2.34% 
of CSIV 

  
4,462,037,856 gals 9.36% 

of CSIV Unreported Loss 

  

12.23 MGD 
 

 

3,345,778,392 gals 
 

9.17 MGD 

7.02% 
of CSIV 

 
 

SOURCE:  AWU Water Accountability Group calculation of water loss for FY 05, unaudited. 
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According to the AWWA, a certain amount of leakage is unavoidable, even for a well-run water 
system.  To determine whether the actual volume of water lost relative to the unavoidable losses 
is reasonable, the AWWA guidelines suggest using the Infrastructure Leakage Index (ILI).  The 
AWWA methodology defines the ILI as the ratio of current actual losses to unavoidable losses.  
The WAG determined that AWU’s Unavoidable Annual Real Loss (UARL) for FY 05 was 3.08 
Million Gallons per Day (MGD), and the Real Loss for that year was 12.23 MGD.  Using those 
numbers, the WAG calculated AWU’s ILI for FY 05 to be 3.96.  This figure is within the 
acceptable target range for Utilities with water resource, operational, and financial considerations 
similar to those of the Austin Water Utility, based on the AWWA’s target ILI table (see Exhibit 
3 below).   
 

EXHIBIT 3 
AWWA GUIDELINES FOR SETTING A TARGET INFRASTRUCTURE LEAKAGE INDEX 

Target Infrastructure 
Leakage Index Range 

Financial 
Considerations 

Operational 
Considerations 

Water Resources 
Considerations 

1.0 – 3.0 Water resources are 
costly to develop or 
purchase; ability to 
increase revenues via 
water rates is greatly 
limited because of 
regulation or low 
taxpayer affordability. 

Operating with system 
leakage above this level 
would require expansion 
of existing infrastructure 
and/or additional water 
resources to meet the 
demand. 

Available resources are 
greatly limited and are 
very difficult and/or 
environmentally 
unsound to develop. 

>3.0 – 5.0 

Water resources can be 
developed or purchased 
at reasonable expense; 
periodic water rate 
increases can be 
feasibly imposed and 
are tolerated by the 
customer population. 

Existing water supply 
infrastructure capability 
is sufficient to meet 
long-term demand as 
long as reasonable 
leakage management 
controls are in place. 

Water resources are 
believed to be sufficient 
to meet long-term 
needs, but demand 
management 
interventions (leakage 
management and water 
conservation) are 
included in the long-
term plan. 

>5.0 – 8.0 

Cost to purchase or 
obtain/treat water is low, 
as are rates charged to 
customers. 

Superior reliability, 
capacity, and integrity of 
the water supply 
infrastructure make it 
relatively immune to 
supply shortages. 

Water resources are 
plentiful, reliable, and 
easily extracted. 

Although operational and financial considerations may allow a long-term 
infrastructure leakage index greater than 8.0, such a level of leakage is not an 
effective use of water as a resource. Setting a target level greater than 8.0 
other than as an incremental goal to a smaller long-term target is discouraged. 

Greater than 8.0 

If the value of the infrastructure leakage index for your system is 1.0 or less, 
two possibilities exist: 1) You are maintaining your leakage at low levels in a 
class with the top worldwide performers in leakage control; or 2) A portion of 
your data may be flawed, causing your losses to be greatly understated. This 
is likely if you calculate a low value but do not employ extensive leakage 
control practices in your operations. In such cases, it is beneficial to validate 
the data by performing field measurements to confirm the accuracy of 
production and customer meters or to identify any other potential sources of 
error in the data. 

Less than 1.0 

Note:  This table offers an approximate guideline for setting leakage reduction targets. The best means of setting such 
targets include performing economic assessments of various loss control methods. However, this table is useful if 
such assessments are not possible or a preliminary target is desired. 

SOURCE:  TWDB Water Loss Manual, March 2008 revision, pg.36. 
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The WAG also offered recommendations to better measure and to decrease the volume of 
water lost; however, in 2007, the WAG stopped meeting and the Utility failed to implement 
several of the group’s strategies.  In the spring of 2006, the WAG offered several 
recommendations designed to improve AWU’s ability to measure water loss and ultimately to 
reduce the number of gallons lost every year by the City.  Specifically, the WAG recommended 
that the Utility:  
 

 Continue holding regular WAG meetings; 
 Perform an annual calculation of water loss; 
 Track water loss data using current databases and correct existing inaccurate data; 
 Implement a Utility-wide leak detection program; and 
 Conduct regular meter calibrations.  

 
Though the WAG’s work initiated progress toward addressing challenges to measuring water 
loss in the City, AWU did not immediately implement many of the group’s recommended 
strategies, and later the progress of the group stalled.  In fact, we reviewed WAG meeting 
minutes and documentation and found that no meetings were held after the FY 05 water loss 
calculation was performed.  Additionally, no annual water loss calculation was performed after 
FY 05.   
 
In the past two years, AWU revised some processes identified by the WAG in order to 
enable better tracking of water loss.  For example, AWU adopted the use of the Utility's work-
order system of record, Hansen, to better track and report water used for system maintenance and 
water lost through identified breaks and leaks.  Additionally, in late 2006 AWU implemented a 
leak detection program to cover one-third of their system.  This program was later expanded as 
part of the work of the Water Conservation Task Force.  At that time, they also started work 
towards implementing a large meter testing program.  Also, in 2008, the City hired a new AWU 
Department Director who has recently reinstated the WAG meetings, which he attends.  As a 
result, the new Director is moving the Utility forward with several of the WAG’s previously 
recommended strategies.  For example, AWU has begun annual testing of meters, starting with 
the Utility's larger meters, as part of an on-going Utility-wide revenue initiative. 
 
Recommendation 
 
01. In order to improve the validity of data, develop more cost effective ways to further reduce 

actual water losses, and routinely address water loss issues, the AWU Department Director 
should produce an annual Water Loss Calculation and analyze the results in order to 
develop strategies aimed at reducing the level of unreported leaks. 

MANAGEMENT RESPONSE:   CONCUR 
The Water Accountability Group has been restructured into an executive-level Steering Committee 
and three subcommittees that meet more frequently to address specific areas of water 
accountability.  The Water Audit Subcommittee will meet quarterly to supply and evaluate 
information gathered for annual water loss calculations, recommend ways to improve data 
collection, and summarize and report results to the Steering Committee. The Steering Committee 
will guide the Leak Detection and Response Subcommittee and the Metering and Billing 
Subcommittee in analyzing the results of these annual water loss calculations and developing 
strategies to reduce unaccounted-for water. 
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The Austin Water Utility (AWU) has not yet fully implemented the new, best 
practice method recommended by the TWDB for measuring and managing 
water loss; however, they have begun taking steps to do so.   
 
As noted above, the TWDB recently published a more rigorous approach for water loss control, 
which they recommend that utilities in the State of Texas implement and report on beginning 
with loss data from FY 10.  During the course of our work, we found that the Austin Water 
Utility (AWU) has not yet fully implemented the new, best practice method recommended by the 
TWDB for measuring and managing water loss.  While AWU has made progress toward doing 
so, they need to make additional process changes to fully implement the TWDB-recommended 
component reliability matrix.  Making these changes will enable AWU management to calculate 
more reliable water loss estimates and take a best practice approach to manage water loss. 
 
Austin Water Utility has not yet fully implemented the more rigorous best practice method 
for water loss control recommended by the TWDB.  The TWDB is trying to encourage 
utilities to analyze each water loss component and move towards a more accurate bottom-up 
calculation to better identify and control water loss.  The TWDB has recommended that utilities 
adopt this approach in time to report 2010 water loss results.  However, the Utility has not taken 
all the necessary steps needed to implement this best practice.   
 
For example, the Utility is not yet using the component reliability matrix to calculate water loss 
estimates.  The TWDB’s Component Reliability Matrix (Matrix) provides “improvement” 
guidance for each component of water loss to help Utilities determine how to achieve a higher 
level of reliability for that component.  The Assessment Value is a measure of reliability for each 
of the components of the water loss calculation.  By following the guidance from the Matrix, a 
utility can achieve an Assessment Score (the total of the individual Assessment Values) that 
indicates that its calculation is reliable.     
 
AWU has some practices in place to facilitate calculating water loss using the more 
rigorous method.  For example, the Utility properly accounts for some components of water 
loss using existing internal reports and systems.  Also, the Utility has begun testing and 
recalibrating meters and understands the methodology for calculating water loss under the new 
TWDB recommended methods. 
 
In addition, work performed during this audit has led to an increased ability to account for water 
used or lost throughout the distribution system.  In fact, after assisting us with the data collection 
for this audit, the Utility has begun taking steps to improve its data measurement, collection, and 
recordkeeping processes.  For example, they are now using the Assessment Values portion of the 
water loss calculation to pinpoint the areas of the greatest water loss so that increase attention 
can be given to those components of the system.   
 
Recommendation 
 
02. In order to improve the process followed to produce the Water Loss Calculation, the AWU 

Department Director should follow the updated guidelines provided by TWDB, and use the 
calculation component reliability matrix to ensure that its process and the data gathered are 
as detailed and accurate as possible.  
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MANAGEMENT RESPONSE:   CONCUR 
AWU will continue to follow the most current TWDB methodology for future water loss calculations 
and will use the reliability matrix to identify and prioritize areas where data collection can be 
improved. 

 
 

This section of the report (through page 26) details our findings related to AWU’s progress 
toward and additional steps necessary for full implementation of the best practice water loss 
measurement and control approach.  The detailed findings are grouped according to 
components of the TWDB Water Loss Calculation shown in columns A and D of the Water Loss 
Calculation Components Table (Exhibit 4). 
 

Exhibit 4 
Water Loss Calculation Components 

 
 
 
 
 
 
 
 
 
 
 
 

A Column B Column C Column D Column E

Billed / Metered Consumption

Billed / Unmetered Consumption

Unbilled / Metered Consumption

Unbilled / Unmetered Consumption

Unauthorized Consumption

Customer Meter Under-registering

Billing Adjustment and Waivers

Reported Leaks & Breaks

Unreported Loss

C
or

re
ct

ed
 S

ys
te

m
 In

pu
t V

ol
um

e

Authorized Consumption

Water Losses

Revenue Water

Non-revenue Water

Billed Authorized Consumption

Unbilled Authorized Consumption

Apparent Losses

Real Losses

SOURCE:  TWDB Water Loss Manual for Texas Utilities, March 2009 
 
 
 
 
 
 

System Input Volume – This is the total amount of water that is treated and pumped into the 
distribution system.  Having an accurate and reliable figure for this amount is important because the 
rest of the water loss calculation centers on accounting for all of the water that is pumped out of the 
treatment plants. 

 
AWU has a meter testing and repair program focused on assessing large meter accuracy 
that helps ensure reliable figures for the volume of water entering the distribution system 
can be obtained.  A reliable, accurate measure of the volume of water treated at AWU water 
treatment plants (System Input Volume) is essential to measuring water loss.  The accuracy of 
water meters is vital to ensure accurate and reliable figures for water consumption and billing, 
which is critical to measuring water loss.  Water that is treated and pumped out of the treatment 
plants into the distribution system should be properly metered in order to ensure that the System 
Input Volume is accurately measured.  The water loss calculation calls for a correction to the 
System Input Volume based on production meter accuracy.  The result is called the Corrected 
System Input Volume (CSIV) in the water loss calculation.     
 
A meter testing program was one of the strategies recommended by the WAG in 2006 that did 
not immediately get adopted.  However, with the arrival of the new department director in 2008, 
a revenue recovery initiative was instituted, and the meter testing program was adopted as an 
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integral part of that initiative.  We found that currently, testing and repair is focused on larger 
meters which are used to measure production flow as well as wholesale and industrial usage.  
Accuracy of these meters ensures that production quantities and billing of wholesale and large 
accounts is accurate.  Regular testing to ensure these meters are accurate is a critical component 
to AWU being prepared to reliably estimate water loss.    
 
AWU’s system for verifying flow data is manual and vulnerable to inaccurate reporting.   
Plant employees gather production volumes by manually reading mechanical production flow 
meters at each plant site.  The employees then record the figure and enter the data into a 
spreadsheet, where monthly and annual totals are accumulated.  This manual read and record 
process can result in data entry errors.  Data entry errors could compromise the reliability of the 
system input measure currently used to calculate water loss.  We did not find any evidence of a 
review for accuracy of the data.   
 
Before relying on its automated control and data acquisition system, the Utility needs to 
conduct a full-scale validation study to ensure that the system provides accurate data. 
The volume of water produced at each of the three water treatment plants is also measured daily 
through the Supervisory Control and Data Acquisition (SCADA) system using sensors that track 
the flow of water.  AWU uses the SCADA system to control and operate the Utility’s 
distribution and collection system from a central location through the use of computers to 
automatically perform system management tasks based on software programs.   
 
However, AWU has not validated the accuracy of the SCADA system.  Both AWU personnel 
and the outside consultant that we used agree that mechanical meters are more accurate than 
automated systems.  Therefore, readings from automated measurement systems such as SCADA 
should be calibrated against them to ensure that System Input Volume (SIV) data is as reliable as 
possible.  Use of the SCADA system to measure the SIV is a relatively new process.  
Additionally, the SCADA system is not yet used to its full capacity; however, AWU has plans to 
upgrade the SCADA system and eventually replace the manual production meter reading with 
automated reads.  The ability to provide accurate real-time information is predicated upon 
whether the SCADA system is found to be reliable and accurate enough to replace the current 
manual system.     
 
Recommendations 
 
03. In order to ensure that the System Input Volume is as accurate as possible, the AWU 

Department Director should ensure that the meter testing program continues with annual 
testing and recalibration of production flow meters.  

MANAGEMENT RESPONSE:   CONCUR 
Current TCEQ rules and regulations for public water system require annual testing of meters; AWU 
is in compliance with that requirement. Meters are tested and recalibrated every 6 or 12 months, in 
accordance with the manufacturer’s specifications for each meter, with additional testing in the 
event of a suspected discrepancy. 

 
04. In order to ensure that the System Input Volume is as accurate as possible, the AWU 

Department Director should first determine if using the SCADA system would yield 
reliable results, before fully automating the process of reporting the amount of water 
produced using the SCADA system. 
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MANAGEMENT RESPONSE:   CONCUR 
AWU has developed preliminary SCADA reporting tools that will be verified against field 
information. SCADA system upgrades will include a reporting system that minimizes data entry 
errors. 

 
 
 
 
 
 

Billed and Metered Water  

 

Billed and Metered Water – This is water that is appropriately metered and billed.  There are 
several categories of billed and metered water such as that which is sold to individuals, office 
complexes, warehouses, etc.   

The AWU Billed Consumption Report (BCR) is generated automatically based on data 
retrieved by the CIS billing system, but the accuracy and reliability of this report is 
unknown.  Reliable measurements of water that is appropriately metered and billed must be 
known in order to accurately assess water losses from the distribution system.  The Utility relies 
on the Billed Consumption report (BCR), which is produced by querying the Customer 
Information System (CIS) databases to show the amount of water sold by billing type (i.e., 
residential, industrial, wholesale, commercial, multifamily, and golf courses).  Reports from 
databases should be reconciled and validated to ensure accuracy.  Because the BCR is created 
from a query set up to gather data from the CIS billing system, it should be validated by 
reconciling the results to other known reports.  Because this reconciliation is not performed, the 
accuracy and reliability of the billed consumption report is unknown.  Austin Energy is currently 
in the planning stage of replacing the CIS system, scheduled to be implemented in 2011.  This 
presents an opportunity to have a report created by the system developers that AWU can rely on 
to produce the water loss calculation. 
 
AWU staff do perform annual tests to compare billed to expected consumption and revenues, 
which may help detect inaccuracies with consumption and billing measurements.  As part of the 
annual external financial audit for the City, Utility employees perform predictive revenue tests to 
compare the revenue booked on the City’s accounting system with computed expected revenues.  
Because the billing cycles are spread out throughout each month, the Utility employees use 
formulas to approximate the revenue for each month affected by each billing cycle.  While this 
analysis is not a specific reconciliation of the billing system, it does give some assurance that the 
amounts billed are reasonable.  This assurance is obtained through verification that the quantities 
of water and revenues from the billing system are within acceptable ranges when compared to 
pumping and distribution system records and revenue estimates.   
 
Additionally, the predictive revenue tests also help determine the percentage of water pumped 
into the system that is not billed.  This is done by comparing the amount of water captured 
through the water meter readings against the system pumpage reports.  While unmetered water 
estimates must be factored into the calculation, this comparison provides a good basis from 
which to start the water loss calculation.   
 
Austin Energy is currently in the planning stage of replacing the CIS system, scheduled to be 
implemented in 2011. 
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Recommendation 
 
05. In order to ensure that all components of water loss calculations are accurate, the AWU 

Department Director should work with Austin Energy to ensure that the new Customer 
Billing System will provide consumption and billing reports that the Utility can rely upon 
to produce the calculation.  

 

MANAGEMENT RESPONSE:   CONCUR 
AWU will work with AE to ensure reliable reports are incorporated into the new billing system. 

 
 

 
 
 
 
 
 
Most of the water that can be classified as Billed and Unmetered, including that which goes 
through a meter that has stopped working or is under-registering, is handled by the Utility as a 
billing adjustment.  For this reason, the findings related to these issues are included in the Billing 
Adjustments and Waivers section later in this report.    
 
 
 
 
 
 
 
AWU appropriately accounts for water used by the Utility that is metered but not billed.  
Most of the water used by City departments at their buildings is properly metered and billed at 
commercial rates.  One exception to this is that, like other water utilities, AWU does not bill 
itself for water used in its buildings and operations.  However, the Utility does properly monitor 
and account for this water in the Unbilled and Metered Water component of the water loss 
calculation.  This practice is in accordance with TWDB guidelines. 
 
 
 
 
 

Billed and Unmetered Water – This is water that is sold and billed, but not necessarily metered.  
Instead estimates of the amount of water are used.  The main example is when a meter stops 
working.  An estimate of the amount of water that was used must be made in order to bill the 
customer.   

Unbilled and Metered Water – This is water that is appropriately metered, but not billed.  The main 
example is water used by the Austin Water Utility.  Although there are meters at each of their 
buildings, the Utility does not bill itself for the water that they use.  Other City departments are billed 
at commercial rates, and their use is included in the Billed and Metered Water component. 

Unbilled and Unmetered Water – This is water that is used for firefighting and system maintenance 
activities.  

Water used by the Utility for system maintenance, which is not billed or metered, is 
tracked by AWU and compiled into the Hansen database.  Water used or lost throughout the 
treatment, pumping and distribution system should be should be tracked by the Utility on a 
regular basis in order to manage the amount of Unreported Loss water.  AWU personnel estimate 
the amount of water used for system maintenance using their automated service and work order 
tracking system of record, the Hansen system.  Utility employees historically used a report that 
totals the volume of water used for internal purposes, but that report did not distinguish between 
the volume of water used for maintenance from internal water loss due to leaks and breaks.  
During our audit, we pointed this out and suggested changes to the report and to the process so 
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that the two totals could be separately accounted for in order to ensure the reliability of the water 
loss calculations.  Prior to the end of our audit, AWU had made the changes to the report that we 
suggested. 
 
Water used for firefighting activities, which is not billed or metered, is properly accounted 
for through standard estimate calculations.  In order to ensure that water used for firefighting 
activities is properly accounted for, the Austin Fire Department (AFD) estimates the amount of 
water used at each incident using the same formulas used by AWU personnel to estimate water 
lost from pipe breaks and leaks.  The information is entered by AFD into an automated tracking 
system.  AFD employees report annual usage to responsible AWU personnel when requested.  
Water used by AFD for maintenance and training activities is metered and billed; therefore, it is 
included in the Billed Consumption Report described above. 
 
Water used for inspection and maintenance of firefighting infrastructure may be 
understated due to inaccurate estimation methods and incomplete reporting.  Inspection and 
maintenance activities use water that must be accounted for in the water loss calculation.  City 
ordinance # 20051215-105 requires that all fire hydrants, public and private, be inspected and 
maintained on an annual basis by a Utility-approved contractor.  AFD tracks estimates of the 
volume of water used in the inspection and maintenance of City-owned fire hydrants and also for 
testing of private fire suppression systems.  These estimates, however, are based on the 
assumption that AFD uses the same, minimum volume of water required for each inspection 
performed.  Because some maintenance activities are likely to require more than the minimum 
volume of water to complete, the estimates provided by AFD may be understated.  However, 
AWU management has agreed to work with AFD management to ensure that better estimates are 
produced. 
 
Additionally, data for water used to inspect and maintain privately-owned fire hydrants is 
incomplete.  Approximately 6,500 of the over 37,000 fire hydrants within the City of Austin’s 
jurisdictional limits are privately-owned.  According to City ordinance, private contractors are 
required to submit reports to AWU which include the amount of water used for any inspection or 
maintenance activity performed on private fire hydrants.  The goals of the ordinance are to 
ensure that all private fire hydrants are inspected and maintained annually and also to capture the 
amount of water used during those inspections and maintenance repairs.  These reports should be 
submitted to personnel in the AWU Special Services Division, which is responsible for the 
Utility’s water protection program.  However, our review of inspection and water use report 
records revealed that reports for only 25 to 29 percent of privately-owned hydrants are submitted 
annually.  Therefore, AWU has no record and cannot be sure that the remaining 71 to 75 percent 
of privately-owned fire hydrants are inspected as required by ordinance.  
 
Although it is possible to identify which private fire hydrants have not been inspected as required 
by ordinance, their owners are not notified when non-compliant.  That is because neither AWU 
nor AFD have a standardized process to record ownership information for private fire hydrants 
along with inspection and maintenance data.  While most private fire hydrants have been located 
using the City’s Geographic Information System (GIS); neither AWU nor AFD has identified the 
owners of all of the private fire hydrants.  As a result, neither AWU nor AFD has notified the 
responsible parties when proof of the annual inspection has not been submitted.   
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The calculation and reporting of unmetered water use by City departments is not as 
accurate as it should be; and departments are not billed for unmetered water that is 
reported, providing no incentive to conserve water.  Water consumed by City departments 
that is unmetered should be estimated, compiled, and reported to AWU with the highest degree 
of certainty possible so that an accurate water loss measure can be calculated.  The City has no 
systematic process to track unmetered water use across all City departments, and AWU has not 
requested this data on a regular basis from all departments in the past.  City departments have 
different processes for identifying and reporting the amount of water they use.  Some use 
scientific calculations based on estimates such as the size of a water tank used and how many 
times it was filled over the course of the year, while others put together estimates based on best-
guesses when asked to provide them.  Additionally, some departments are unaware if the water 
they use is actually metered.  As a result, accurate and complete usage figures are not available. 
 
Additionally, City departments are not billed for the water that they use that is not metered; 
therefore, they have no way of knowing how much they actually use.  City departments should 
be aware of all of their water consumption and consider strategies to reduce the amount of 
unnecessary water use.  At present, other City departments have accounts within the billing 
system to track their metered water use, and they are billed at commercial rates.  However, they 
are not billed for water that they consume, if it is not metered.   
 
Recommendations 

 
06. In order to ensure that annual inspections are performed for each of the private fire 

hydrants within their jurisdiction, the AWU Department Director should coordinate with 
AFD to ensure that: a process is created to properly identify responsible parties for all 
private fire hydrants; the responsible parties are notified of the requirements for annual 
testing; and, water used during inspection and maintenance activities is properly accounted 
for.   
 
MANAGEMENT RESPONSE:   CONCUR 
AWU will coordinate with AFD to better track and ensure compliance with the annual inspection 
requirements for private hydrants. 

 
07. To ensure that AFD is aware of which hydrants have not been inspected recently so that 

they can properly protect the public, the AWU Department Director should ensure that 
annual testing reports are compiled in a central database and that the GIS system is 
properly updated with current data on the hydrant status.  

MANAGEMENT RESPONSE:   CONCUR 
AWU will work with AFD to determine the best method of sharing testing data.   

 
 
08. To properly measure and analyze the water used by other City departments, the AWU 

Department Director should perform an analysis to ensure that water meters are installed at 
all sites from which other City departments draw water, and that accounts are set up on the 
CIS to ensure that the quantities are correctly accounted for. 

MANAGEMENT RESPONSE:   CONCUR 
AWU will work with other City departments to analyze water use and install meters where feasible. 
AWU Consumer Services Division will continue its process for monitoring CIS account setup. 
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09. To ensure that as much of the unmetered water as possible is properly accounted for, the 

AWU Department Director should work with other City departments to standardize the 
procedures for estimating and reporting unmetered water, and ensure that personnel within 
other City departments are properly educated on those procedures.   
 

MANAGEMENT RESPONSE:   CONCUR 
The Water Audit Subcommittee will evaluate the data collected from each department and work 
with those departments to improve reporting methods and document standard procedures. The 
Metering and Billing subcommittee will assist in identifying situations where metering would be 
appropriate and cost-effective. 
 

 
10. In order to conserve water used by City departments, the City Manager should establish an 

inter-departmental task force to monitor and analyze water use and create strategies for 
conserving as much water as possible. 

MANAGEMENT RESPONSE:   CONCUR 
Austin Water Utility will facilitate a quarterly meeting with representatives from City departments to 
monitor and analyze water use and create strategies for conserving water, as well as to address 
the coordination of responses to water leaks. 
 

 
 

 
 
 
 

Unauthorized Consumption Water – This is water that is stolen from hydrants, through direct 
connections to the water distribution system, or by bypassing of meters.  

AWU does not know the volume of water stolen from fire hydrants.  According to the 
American Water Works Association (AWWA), most unauthorized water use occurs when 
individuals vandalize fire hydrants or open the hydrants to fill water trucks.  To estimate the 
volume of water lost due to theft from the distribution system for the water loss calculation, the 
Utility currently uses the TWDB accepted rate of 0.25 percent of all water produced.  However, 
the proximity of this estimate to the actual volume of water stolen is unknown.  This is because 
the Utility has no procedures in place to detect water theft from fire hydrants; therefore, water 
lost due to theft cannot be reliably estimated and such instances go unreported and unpunished.   
 
While the TWDB recommends a water theft monitoring and tracking program, they do not 
describe what one should include.  AWU has personnel that investigate water theft, however 
their work is focused on theft by meter tampering and bypasses rather than fire hydrant theft.  
The water loss from meter tampering and bypasses is accounted for in the Billing Adjustments 
Report (see the Billing Adjustments and Waivers section below for more information).   
 
One reason water theft may go unreported is that the public is not aware of water theft and its 
implications.  According to the TWDB, when the public is educated about how water theft 
occurs and its implications, it is more likely that instances of water theft will be reported.  When 
the public is not aware of what is considered water theft, reporting rates of such instances are 
often low.   
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Additionally, the Unauthorized Consumption component of the water loss calculation may 
be understated, and AWU may be losing revenue due to underreporting and theft of water 
by contractors.  Water consumed by contractors drawing water from hydrants should be 
accurately reported and billed at the prevailing rate.  Opportunities for theft exist because not all 
contractor trucks have water meters, and because AWU has no procedures in place to ensure that 
all water taken from hydrants by contractors gets billed.  As such, the figures making up the 
Unauthorized Consumption component of the water loss calculation may not be accurately 
reported, and AWU may be losing revenue.  One cause of this problem may be that contractors, 
especially those new to the City of Austin, are not educated about the requirements for metering 
and paying for water from fire hydrants. 
 
Recommendations 
 
11. In order to quantify the amount of water lost through theft, the AWU Department Director 

should undertake a study to determine how prevalent theft from fire hydrants is throughout 
the distribution system, and start an education process for city employees and citizens to 
report suspicious activity. 

MANAGEMENT RESPONSE:   CONCUR 
Austin Water Utility will undertake a study to determine the prevalence of theft in the distribution 
system. Consumer Services Division has coordinated with Watershed Protection and Public Works 
inspectors to report instances of theft for the past few years. CSD will continue this effort and plans 
to expand awareness through preconstruction meetings, posters at the TAPS offices and the Water 
Conservation electronic newsletter. 

 
12. In order to reduce the amount of theft from the distribution system, especially from fire 

hydrants in outlying areas, the AWU Department Director should work with APD to 
develop a program to respond to and investigate occurrences of water theft once a study has 
been undertaken to determine how prevalent theft from fire hydrants is throughout the 
distribution system. 

MANAGEMENT RESPONSE:   CONCUR 
AWU currently has a program to investigate water theft and has the authority to levee fines when 
deemed necessary. AWU had 830 instances of water theft in the previous fiscal year and levied 
$136,000 in fines. Prior discussions with APD have been complicated by the need to witness theft 
in progress in order to pursue charges. However, following the results of the water theft study 
AWU will revisit a possible partnership with APD. 
 

 
13. In order to ensure that as much of the water used by contractors as possible is accounted 

for, the AWU Department Director should ensure that policies governing the use of water 
from hydrants by non-City-owned vehicles are developed and implemented.  Additionally, 
AWU should develop a program to educate contractors to ensure compliance with those 
policies. 

MANAGEMENT RESPONSE:   CONCUR 
AWU will create a group of stakeholders from appropriate City departments and the private sector.  
The stakeholders group will review current policies and recommend improvements and additional 
requirements to ensure water use accountability. In addition, the group will work with AWU’s Public 
Information Office to develop an education plan. 
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14. In order to ensure that as much of the water used by contractors from hydrants as possible 
is properly accounted for and billed, the AWU Department Director should ensure that an 
analysis is performed of the procedures in place and that research is performed to 
determine if new processes exist to meet this goal.  One possible method would be to 
compare construction permits to temporary-use billings to determine if large amounts of 
water are being taken without metering and billing. 

MANAGEMENT RESPONSE:   CONCUR 
AWU will review current procedures for accounting for water drawn from hydrants and will research 
other methods of accounting for hydrant water use. AWU will analyze the correlation between 
electric construction loop meters and water metering at construction sites. Further analyses will be 
undertaken to the extent that they are cost-effective for the utility. 
 

 
 
 
 
 
 
AWU has limited data available on the accuracy of most small meters, which measure the 
volume of water used by many residential customers.  A determination of the average meter 
accuracy rating for small meters provides AWU with an overview of the amount of water not 
billed (lost) due to meter inaccuracy.  At present, AWU does not have enough data on the 
accuracy of small meters because it only tests the accuracy of meters that have been replaced due 
to a reported problem.  As such, it cannot determine the accuracy of a large part of its metered 
water since small meters account for approximately 35 percent of all water that is produced and 
metered.  However, since 2008 when the Utility replaces small meters, it tests the reliability 
ratings of both the old and the new meters.  The results are stored within the work order tracking 
system.  Over time, this data should help to establish an average reliability rating for the small 
meters. 
 
Recommendation 
 
15. In order to estimate the accuracy of small residential meters and establish a starting point 

for the small meter reliability rating, the AWU Department Director should direct that a 
reliability test be completed on a statistically valid random sample of small meters. 

MANAGEMENT RESPONSE:   CONCUR 

Customer Meter Under-Registered Water – This is the amount of water that is apparently lost due 
to inaccurate customer meters.  The Water Loss Calculation allows for this amount to be estimated 
based on the accuracy of customer meters. 

AWU is currently establishing a methodology for selecting meters and defining the scope of the 
accuracy testing to generate a baseline for system-wide small meter accuracy. 

 
 
 
 
 
 

Systematic Data Handing Errors – This is water that is not billed because of errors in handling 
data at either the point that a meter is read, or when it is transferred into the billing system.  Errors 
within the billing system are also accounted for in this component.  

The volume of water loss due to systematic data handling discrepancies is unknown.  
Identification of systematic data handling discrepancies within the billing system is required by 
the TWDB water loss calculation process.  Examples of possible discrepancies are transposition 
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errors when transferring data, miscalculation of billing amounts due to errors in formulas, and 
accounts set up under the wrong billing type.  Meter reading and subsequent entry of the meter 
data are performed by contractors employed by Austin Energy (AE).  Although meter edit 
reports exist and those reports are reviewed on a regular basis, neither AWU nor AE has audited 
or reviewed data handling within the billing system.  Such a review might reveal whether 
discrepancies exist or could occur between the time that data is gathered by meter readers and 
amounts are billed to the customer.   
 
As noted earlier, AWU does perform limited predictive revenue testing on an annual basis based 
on estimates of revenues and comparisons to the actual amounts billed through the CIS system.  
However, this review cannot take the place of a systematic data handling review.  
 
Recommendation 
 
16. In order to determine the extent to which there are any data discrepancies in the water 

billing data caused by data handling errors, AWU should partner with Austin Energy to 
perform an analysis of the processes followed within the CIS and throughout the customer 
billing program. 

MANAGEMENT RESPONSE:   CONCUR 
Both utilities will be reviewing existing processes as part of the CIS replacement project, which is 
scheduled to be presented to Council in early summer 2009. The proposed web based system 
contains more checks and balances than CIS to reduce data handling errors. 
 

 
 
 
 
 
 

Billing Adjustments and Waivers – This is water that is not billed for reasons such as inaccurate 
meters, customer line breaks that are deemed to be the result of reasons that cannot be directly 
attributable to the property owner, etc.  Although customers are not billed, the water itself does leave 
the system. 

AWU has standardized procedures in place for executing billing adjustments and waivers, but 
information on available system reports was insufficient to assess the volume of water adjusted.  
The ability to measure and account for the impact of billing adjustments and waivers is important to 
an accurate water loss calculation.  The procedures in place at AWU call for standardized 
calculations to be used when billing adjustments are necessary.  Billing adjustments may be 
necessary when water is not billed for some reason such as an inaccurate customer meter, a customer 
line break, or the identification of water theft by customers. Most billing adjustment calculations are 
based on standard calculations to ensure that customers are treated fairly and equitably.  However, 
when Utility water theft investigators determine a customer has stolen water, they have the authority 
to levy fines up to $156 (not including the charge for the water itself), and their work is used to 
support billing this type of billing adjustment.  While we did not perform testing in this area, we did 
review the information used in the calculation of billing adjustments and found that it was well 
documented.  
 
Information regarding the volume of water associated with any billing adjustments is a required 
component of the water loss calculation.  AWU has been using the system generated Billing 
Adjustment Report (BAR) to get this figure.  However, because the BAR is a tool that was 
created for use by the AWU Customer Services Division to track credits and debits to customer 
accounts, it only contained data on the monetary value of adjustments. Therefore, we had to 
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request a special report in order to account for the volume of water consumed but not accounted 
for through the Billed Consumption Report.  Following our work in this area, the AWU 
Customer Services Supervisor immediately requested that this special report become standard so 
that Utility staff would not have to perform an additional step to convert the data into volume- 
adjusted figures. 
 
Recommendation 
 
17. In order to properly account for all water used, whether a customer is billed or not, the 

AWU Department Director should ensure that a standard conversion process for billing 
adjustment data from dollars to gallons is added to the BAR production process. 

MANAGEMENT RESPONSE:   CONCUR 
AWU will modify the existing BAS (billing adjustment system) report to include usage in gallons. 
 

 
 
 
 
 
 
 

Reported Leaks and Breaks – This is water that is lost because of breaks or leaks in pipelines.  
The Utility calculates the amount of water lost on each work order based on the date the leak was 
discovered, the size of the break, and the water pressure at that point in the distribution system.  

AWU tracks water loss due to leaks and breaks and compiles the information using the 
Hansen system.  Water lost throughout the treatment, pumping and distribution system due to 
leaks and breaks should be tracked by the Utility in order to minimize the amount of Unreported 
Losses.  AWU personnel estimate the amount of water lost due to a break or leak based on the 
level of water pressure at the point of the leak, the size of the break, and the length of time that 
the leak has been occurring.  Then AWU personnel document the estimated volume of water lost 
in the appropriate Hansen system work order.  Because AWU tracks this information, the Utility 
can easily compile the volume of water loss from maintenance, leaks, and breaks for use in the 
water loss calculation.   
 
During the course of our audit, we made an additional suggestion to further improve the 
reliability of the information related to breaks and leaks.  AWU supervisors review 80 percent of 
each day’s work orders for quality assurance and control purposes, and we suggested that work 
orders that have a water loss amount documented be included in those work orders reviewed by 
supervisors.  AWU managers agreed to incorporate the review process that we suggested 
immediately.   
 
The backlog of work orders and the response times for stopping breaks and leaks leads to a 
larger amount of water loss than necessary.  AWU’s current system of prioritizing leaks and 
breaks does not ensure that the amount of water lost is minimized.  According to the TWDB, all 
water utilities incur leakage losses, and the volume lost varies from one utility to the next.  
However, leakage only grows worse if left unchecked.  Therefore, all water utilities should 
perform system maintenance and upkeep functions that include appropriate components of 
leakage management, active leakage control, timely quality repair, water main rehabilitation, and 
pressure management.     
 
Hansen system work order data showed that the AWU has reduced the response time for 
identified breaks and leaks between FY 07 and FY 08.  For FY 08, management has reported that 
2 percent of leaks are not addressed within 30 days.  However, that same data for FY07 shows 
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that 22 percent of leaks went unrepaired for over 30 days, including one leak that went 
unaddressed for 528 days due to a variety of reasons, as discussed below. 
 
AWU prioritizes work orders to repair pipeline breaks according to State guidelines 
regarding health and safety, which do not consider water loss volume.  State guidelines 
mandate that repairs of water line breaks be prioritized according to public health and safety 
risks.  This three-level prioritization scheme, summarized in Exhibit 5 below, does not address 
the issue of water loss volume due to a leak or break.  AWU reports that the prioritization of 
breaks and leaks is done by an investigator who assesses the problem according to those State 
guidelines.  The AWU investigator does have some leeway to use professional judgment when 
prioritizing a leak with a high volume of water loss as long as State guidelines are considered 
and public health and safety is not at risk.  However, because the prioritization of repairs is not 
always dictated by water loss volume, breaks involving a high volume of water loss may go 
unrepaired for over 30 days. 
 

Exhibit 5 
Prioritization of Water Line Break Repairs 

 

Priority 3 Response 
• Logistics teams prep sites 

(identify valves, mark 
utilities) ASAP 

• In FY 07, 60.3% repaired 
within one week and 20.1% 
within 60 days. 

Priority 1 Response 
• Within 5 hours 
• Repair crews on call 24/7 

Priority 2 Response 
• Beginning of next business 

day 

 
SOURCE:  OCA diagram of unaudited AWU process as presented to us on January 2009. 

Priority 1 Incident

 
Coordination with external agencies and other departments slows down AWU’s response 
times to repair water line breaks.    Most water and wastewater pipelines are buried under 
public streets and right-of-ways.  This means that repair efforts must meet other City department 
guidelines for street closures and other logistic considerations.  However, once a break is 
identified, water loss continues until the repair is made. Therefore, AWU and other departments 
should work to streamline communication and processes to allow for the most expeditious 
initiation of repairs possible.   
 

Priority 2 Incident 
• Incidents similar to Priority 1 

without immediate risks 
• Occur during off-hours 

Priority 3 Incident  
• Loss of water service • Incidents that do not pose an 

immediate risk to customer 
service, property, or public 
health.   

• Damage to private or public 
property 

• Public health or safety risk 
• Most leaks/ breaks are 

identified as Priority 3 
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Before any repair work is performed, AWU must coordinate with the Texas One Call system for 
utility line location and identification.  The location of existing utilities in the area of the repair 
must be marked.  Additionally, AWU must coordinate with other City departments to get 
approval on plans, including the Watershed Protection and Development Review Department 
(WPDR) for permitting and right-of-way management and the Public Works Department’s 
(PWD) Street and Bridge Division for traffic control.   
 
Although permitting, right-of-way, and traffic control management requirements may be waived 
for a Priority 1 response (enabling crews from other departments to be at the site within two 
hours to assist AWU) the development of these plans often delays response times for Priority 3 
incidents.  In the meantime, AWU logistics teams work on site preparation such as examining 
the grid maps to determine valve locations, and coordinating with WPDR, PWD, and Texas One 
Call as noted above.  These processes could be streamlined and better coordinated to expedite 
initiation of Priority II and III repairs and minimize water loss. 
 
Other field considerations and situations may also delay response times to incidents.  AWU 
has repair crews in the field continuously working on scheduled maintenance and repairs.  Often, 
these crews cannot be mobilized for an emergency response at a second site because the work 
they are performing at their first site involves open holes and cuts, which would pose a public 
safety hazard if not properly safeguarded.  Also, valve location identification and access may 
delay a response.  Access to valves is required to shut down water service at the repair site.  
Often, valves are not in working condition, or they have been paved over and are no longer 
accessible.  
    
The Pipeline Operations Division plans to hold sessions with repair crews designed to cut 
Priority 1 response time in half (from 5 hours to 2.5 hours).  Additionally, the AWU Department 
Director stated that he plans to bring on consultants to apply quality management practices to 
improve Utility-wide procedures.   
 
AWU does not have a standard procedure for identifying the water pressure value at the 
point of a leak or break.  The determination of water pressure at the point of a leak or break in 
the water distribution system is one component needed to determine the volume of water lost as a 
result of the problem.  Some AWU personnel record the water pressure at the leak or break from 
GIS data, which takes into account the hydraulics of the system, while others record it from the 
nearest fire hydrant to the site of the problem, which may be affected by the leak itself.  Because 
AWU does not have a standard procedure for identifying the water pressure value at the point of 
a leak or break, the figure recorded is not always reliable.   
 
AWU does not track water lost from overflows from reservoirs and the actual volume of 
loss is unknown.  Water used or lost throughout the treatment, pumping and distribution system 
should be should be tracked by the Utility on a regular basis in order to minimize the amount of 
water that cannot be accounted for.  Water lost through overflows of reservoirs is not currently 
tracked, but is estimated at 1 million gallons per year by AWU personnel responsible for water 
loss calculations.  If the volume of water lost as a result of these overflows were tracked, a more 
accurate, reliable water loss calculation could be obtained. 
 
Recommendations 
 
18. In order to reduce the amount of water lost through leaks and breaks, the AWU Department 
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Director should ensure that maintenance and upkeep functions are a high-priority 
throughout the Utility.   

 
MANAGEMENT RESPONSE:   CONCUR 
AWU has prioritized the Field Operations Division in its Lean process improvement efforts and 
increased funding for proactive subsurface leak detection. Additionally, AWU has created a 
Distribution System Engineering Division responsible for coordinating system maintenance 
planning, leak detection, CIP project implementation, rehabilitation and replacement project 
implementation, and trenchless rehabilitation of the water distribution pipelines and transmission 
mains. 

 
19. In order to reduce the amount of water lost through leaks and breaks, the AWU Department 

Director should ensure that strategies to reduce response and repair times are identified and 
implemented. 

 

MANAGEMENT RESPONSE:   CONCUR 
AWU has implemented or begun implementation of several strategies to reduce response and 
repair time for water leaks. These strategies include redirecting non-leak activities to other work 
groups, issuing field laptops to crew leaders, facilitating self-approval of right of way management 
permits, developing a service contract for non-core water distribution work orders, and developing 
trucking contracts for spoils disposal. In addition, the installation of automatic vehicle locators on 
all water distribution work vehicles will assist in redirecting the vehicles to active priority water 
leaks. AWU will continue to explore innovative methods to further reduce water lost to line leaks 
and breaks. 

 
20. In order to improve response times for leak repair, the City Manager should appoint a task 

force with representatives from all involved departments to come up with solutions to the 
problems that AWU faces while coordinating with other City departments and outside 
entities when responding to water leaks. 

MANAGEMENT RESPONSE:   CONCUR 
Austin Water Utility will facilitate a quarterly meeting with representatives from City departments to 
monitor and analyze water use and create strategies for conserving water, as well as to address 
the coordination of responses to water leaks. 

 
 
21. In order to properly estimate the amount of water lost at each break or leak, the AWU 

Department Director should ensure that a standard procedure for determining what the 
most accurate source of water pressure is at the point of a leak/break is identified, and that 
this methodology is used for all water loss calculations. 

MANAGEMENT RESPONSE:   CONCUR  
All field operations staff have been instructed to use the pressure calculated in the GIS Hotlinks 
system when calculating the amount of water lost due to breaks or leaks. 

 

22. In order to properly account for as much of the water lost from overflows of reservoirs as 
possible, the AWU Department Director should ensure that the Pumping and Distribution 
Division manager establishes procedures and a tracking process to properly account for all 
water lost through overflows. 

MANAGEMENT RESPONSE:   CONCUR  
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AWU has developed a process to track overflow events and is testing a methodology for calculating 
overflow volume using visual inspection and SCADA historical trending. 

 
 
 
 
 
 
 
AWU has conducted a leak detection survey of one-third of the system, but a figure for 
leakage from the entire system is unknown.  A leak detection program identifies leaks in the 
water distribution system and enables repairs to be made.  Leak detection involves the use of 
sound, closed-circuit TV, and other technologies to identify the location of leaks in the system.  
In 2007, as part of the Utility’s water conservation initiative, a contactor was hired to perform 
leak detection activities on some of the system’s oldest pipes, which account for approximately 
one-third of the distribution system.  Approximately 330 million gallons in leaks were identified.  
However, a figure for leakage from the entire system is unknown, as the rest of the system has 
not been studied.  A more complete understanding of the extent of system leakage will enable 
AWU management to arrive at a cost to address all identified leaks and to initiate needed repairs 
as well as calculate a more accurate water loss figure.  When combined with an analysis of the 
cost savings from reduced water loss through leaks and breaks, the Utility’s Director should be 
able to determine the best Utility-wide approach to water loss reduction. 
 
Recommendation 
 
23. To facilitate a better Utility-wide approach to water loss reduction, identify as much of 

AWU’s Unreported Loss water as possible, and determine the cost to address identified 
leaks, the AWU Director should ensure that leak detection programs are continued with the 
goal of testing the entire distribution system regularly.  

MANAGEMENT RESPONSE:   CONCUR  
AWU is in the second phase of a small diameter leak detection program and plans to implement a 
condition assessment for large diameter transmission mains in FY10. AWU will evaluate the results 
of these leak detection efforts to determine goals for regular testing of the entire distribution 
system and determine a cost-effective, utility-wide approach to reduce water loss. 

 

 

Unreported Loss – This is the “x” that is solved for in the Water Loss Calculation.  After accounting 
for all other water, the remaining amount is what must be lost throughout the distribution system 
through leaks that have not been noticed, theft that is not taken into account, etc.   
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Using the best practice approach recommended by the TWDB, we found that 
the City’s water loss estimates for FY 07 were within industry standards. 
 
Although the AWU has taken a Utility-wide approach to control water loss, as noted above, the 
Utility is not yet fully prepared to use the more rigorous bottom-up methodology now recommended 
by the TWDB to calculate and report water loss.  Using this new calculation methodology to 
estimate the City’s water loss for FY 07, we found that the City lost approximately 5.33 billion 
gallons or 11 percent of water that it treated.  This amount, when calculated against the size of the 
city’s infrastructure, results in an Infrastructure Leakage Index that is within acceptable industry 
standards.  The best practices approach we employed and the results we obtained during this audit 
can be used by AWU as a basis for future planning and benchmarking purposes.   
 
Using the new, more rigorous calculation methodology recently adopted by the TWDB to 
estimate the City’s water loss for FY 07, we found that water loss for that period was within 
industry standards.  As noted in the previous section, the TWDB has recently adopted a new, more 
rigorous approach to the measurement of water loss for utilities to use as a basis for reporting 
beginning with FY 10 data.  This bottom-up approach requires water loss estimates to be calculated 
by tracking and measuring Assessment Values for the individual components of water usage and loss 
as depicted in Column D of the Water Loss Table shown in a previous section of this report.  As 
noted above, when contrasted with the previously-used top-down calculation methodology, the 
bottom-up approach provides a more precise estimate of total water loss and enables utilities to 
better pinpoint areas of excessive loss so that corrective action may be taken.   
 
During the course of this audit, OCA performed this calculation to determine the Utility’s 
estimated water loss for FY 07.  Data for the calculation was obtained from the sources identified 
by the Conservation Division for the FY 05 calculation.  However, to perform the FY 07 
calculation, we followed the more rigorous, structured approach to quantifying the components 
of water use and loss as called for by the updated TWDB Water Loss Manual.   
 
Results of our calculation indicated that in FY 07, the City lost approximately 5.33 billion 
gallons or 11 percent of water that it treated.   For the water loss calculation, the volume of water 
treated by AWU is captured by the Corrected System Input Volume (CSIV) component.  As noted 
above, the total volume of water lost can be broken down into two major categories, Apparent 
and Real losses.  We calculated the Utility’s Apparent Loss at 1.732 billion (3.70 percent of 
CSIV) and the Real Loss amount at 3.597 billion gallons (7.68 percent of CSIV).  Further, Real 
Losses can be broken down into losses that are known and reported, or unreported, losses, which 
is the amount of water that cannot be accounted for.  Using the TWDB methodology, we were 
able to account for all but 2.939 billion gallons.  This “Unreported Loss” amount (previously 
referred to as “Unaccounted for Water”) amounts to approximately 6.28 percent of the CSIV for 
FY 07.  See Exhibit 6 below for a breakdown of water loss for FY 07. 
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EXHIBIT 6 

AWU Water Loss for FY 07 
Unauthorized 
Consumption     

124,060,162 gals 0.26%
 of CSIV 

  0.34 MGD   

Customer Meter 
Under-registering Water Losses Apparent Losses 

1,553,939,113 gals 3.32%
 1,731,746,418 gals 3.70% of CSIV 

4.26 MGD   of CSIV
Billing Adjustments 

and Waivers 5,328,258,952 gals  4.74 MGD 
53,747,144 gals 0.11%

 11.38% of CSIV 
  0.15 MGD of CSIV 

             14.60 MGD   Reported Leaks 
657,591,010 gals Real Losses 1.40%

  of CSIV 
 3,596,512,534 gals 1.80 MGD   

 7.68%
 Unreported Loss  of CSIV 

9.85 MGD 2,938,921,524 gals 6.28%
 of CSIV 

 8.05 MGD   
SOURCE:  OCA Calculation of AWU Water Loss for FY 07. 
 
We also determined that the Utility’s Unavoidable Annual Real Loss (UARL), the amount of 
leakage that is unavoidable even for a well-run water system, was 3.762 Million Gallons per Day 
(MGD).  This increase over the FY 05 figure of 3.08 MGD was due to an increase in the total 
miles of pipe and the number of connections that make up the Utility’s distribution system.  With 
a FY07 Real Loss figure of 9.853 MGD, we calculated the Infrastructure Leakage Index (ILI) to 
be 2.619.  As was the case in FY 05, this figure is within the range for utilities with water 
resource, operational, and financial considerations similar to those of AWU.  However, AWU 
has moved to the top tier of the table.  (See Exhibit 7 below).   
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EXHIBIT 7 
AWWA GUIDELINES FOR SETTING A TARGET INFRASTRUCTURE LEAKAGE INDEX 

Target Infrastructure 
Leakage Index Range 

Financial 
Considerations 

Operational 
Considerations 

Water Resources 
Considerations 

Water resources are 
costly to develop or 
purchase; ability to 
increase revenues via 
water rates is greatly 
limited because of 
regulation or low 
taxpayer affordability. 

Operating with system 
leakage above this level 
would require expansion 
of existing infrastructure 
and/or additional water 
resources to meet the 
demand. 

Available resources are 
greatly limited and are 
very difficult and/or 
environmentally 
unsound to develop. 1.0 – 3.0 

Water resources can be 
developed or purchased 
at reasonable expense; 
periodic water rate 
increases can be 
feasibly imposed and 
are tolerated by the 
customer population. 

Existing water supply 
infrastructure capability 
is sufficient to meet 
long-term demand as 
long as reasonable 
leakage management 
controls are in place. 

Water resources are 
believed to be sufficient 
to meet long-term 
needs, but demand 
management 
interventions (leakage 
management and water 
conservation) are 
included in the long-
term plan. 

>3.0 – 5.0 

Cost to purchase or 
obtain/treat water is low, 
as are rates charged to 
customers. 

Superior reliability, 
capacity, and integrity of 
the water supply 
infrastructure make it 
relatively immune to 
supply shortages. 

Water resources are 
plentiful, reliable, and 
easily extracted. >5.0 – 8.0 

Although operational and financial considerations may allow a long-term 
infrastructure leakage index greater than 8.0, such a level of leakage is not an 
effective use of water as a resource. Setting a target level greater than 8.0 
other than as an incremental goal to a smaller long-term target is discouraged. 

Greater than 8.0 

If the value of the infrastructure leakage index for your system is 1.0 or less, 
two possibilities exist: 1) You are maintaining your leakage at low levels in a 
class with the top worldwide performers in leakage control; or 2) A portion of 
your data may be flawed, causing your losses to be greatly understated. This 
is likely if you calculate a low value but do not employ extensive leakage 
control practices in your operations. In such cases, it is beneficial to validate 
the data by performing field measurements to confirm the accuracy of 
production and customer meters or to identify any other potential sources of 
error in the data. 

Less than 1.0 

Note:  This table offers an approximate guideline for setting leakage reduction targets. The best means of setting such 
targets include performing economic assessments of various loss control methods. However, this table is useful if 
such assessments are not possible or a preliminary target is desired. 

SOURCE:  TWDB Water Loss Manual, March 2008 revision, pg.36. 
 

NOTE:  Due to the use of different methodologies to calculate the FY 05 and FY 07 
figures, it is not possible to compare the two.  However, because the methodology we 
used yields more accurate results, the Utility can use our calculation as a baseline for 
future planning in order to focus its efforts on reducing water loss and non-revenue 
components, which are keys to achieving system efficiency. 

 
The best practices approach that we employed and the results obtained during this audit 
can be used by AWU as a basis for future planning and benchmarking purposes.  Our work 
on gathering data focused on achieving as high an Assessment Value for each component as 
possible.  Summing the Assessment Values gives you an Assessment Score for the calculation.  
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For FY 07 that score is 59.5 out of a possible 85.  According to the TWDB, this means that there 
is sufficient validity in the calculation so that the calculation can be used for planning and 
developing targeted loss control efforts by the Utility, along with comparison to similarly 
assessed data from other utilities, according to the TWDB scoring scale. 
 
The TWDB provides guidance on whether a Utility can rely on its calculation based on 
Assessment Score ranges.  Once a minimum score is attained, the Water Loss Calculation data is 
deemed to be of sufficient validity so that the data can be used to compare against data from 
other similarly assessed utilities.  Exhibit 8 below shows the TWDB’s guidance related to the 
level of validation.  The TWDB, however, recommends that utilities concentrate on bringing 
each component’s individual Assessment Value up as high as it can.  Unlike previously, when the 
focus was on the percentage of treated water lost, the current focus is on the reliability and 
validity of the volume used or lost for each component.  
 

EXHIBIT 8 
TWDB ASSESSMENT SCORE GUIDANCE 

Total Assessment Pts TWDB Guidance 

Data considered Preliminary; do not benchmark to other utilities or use for 
planning. Below 40 

Progressively greater validity of data; use for planning and developing targeted 
loss control efforts; sufficient validity to compare to similarly assessed data 
from other utilities. 

40 to 70 

Mature programs of “auditing” and loss control; data is reliable in guiding and 
tracking advanced programs in apparent and real loss control; performance 
tracking and benchmarking to other utilities can be carried out in a reliable 
manner. 

Above 70 

SOURCE:  Compiled by OCA from TWDB Water Loss Manual, March 2008 revision, pgs 11-12. 
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MANAGEMENT RESPONSE 
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APPENDIX B 
 

FY 05 WATER LOSS CALCULATION 
Prepared by the Austin Water Utility 

and submitted to the 
Texas Water Development Board 
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APPENDIX C 
 

FY 07 AWU WATER LOSS CALCULATION 
As prepared by the Office of the City Auditor 
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