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AWWA Free Water Audit Software®

A few people to credit....

¢ David Sayers, Delaware River Basin Commission — main
software developer

¢ George Kunkel, P.E. Philadelphia Water Department
é Andrew Chastain-Howley, Miya (sub-committee chair)
¢ David Goff, P. E. Goff Water Audits and Engineering
é Alain Lalonde, Veritec/Miya

¢ Over 30 beta test utilities and testers.



AWWA Free Water Audit Software©

Chronology
é 2005 Beta Version 1.0 in development
¢ April 2006 First published software Version 2.0
é August 2007 Second version of software 3.0
— April 2009, M36 Third Edition Published
é April 2009, Software Version 4.0 published — with
Important data grading capability

é January 2010, Software Version 4.1 posted: minor
update to Version 4.0

é May 2010, Software Version 4.2 posted: minor
update to Version 4.0 and French language
version posted



Why was the AWWA Free Water Audit Software®©
created?

é Interest In water loss assessment Is on the rise!

¢ Manuals are fine for reading, but in the cyber-age
we also need computer tools!

¢ Most utilities need something simple and easy to
assist with water audits

é Reduce the learning curve with respect to the new
methodology

¢é Ensure standardization of data collection & analysis
¢ Version 4.0 — need to label the “quality” of the data
é No significant revision (Version 5.0) before 2012



Water Audit Software Employs a Top-down
Approach

é Advantage: quickly pulls together
data and information that iIs
readily available

¢ Disadvantage: for most water
utilities, iIncomplete or inaccurate
data limits the validity of the top-
down water audit



IWA/AWWA Water Audit Method: Water Balance
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Obtaining & using AWWA's Free Water Audit
Software©

é How Is the software obtained?

€ | http:/fwww.awwa,orgfindex.cfm | IBe AN RS
iew Favorites Tools Help

{ Safe Drinking Water - American Water Works Associat. .. DB (= v |k Par

Contact Us | Adverliss** ", us DUUILE.. Site Map

‘\\;,American Water Works Association

The Authoritative Resource on Safe Water

........

Professional and Government .
Technical Resources and Public Affairs About AWWA

Welcome
Please Log In

‘\\ﬁAmencan Water Works Association

Center
JOB SEEKERS www.awwa.org/careercenter EMPLOYERS

Rreakinn \ Bipartisan vote moves DWSRF bill - House panel to review infrastructure bank - Bf/./ [\ 10




Obtaining & using AWWA's Free Water Audit Software®©

é Follow the search results

ContactUs | Advertise With Us Sourcebook | Site Map

‘\\;American Water Works Association
enter search term >

The Authoritative Resource on Safe Water R S e T e e e

—
.«..-'-.‘ \.‘-—
Pl e

= —R e

Professional and Government —
Technical Resources and Public Mmrs About AWWA

Search Results

water audit software Looklng for
[ Search ] [ Modify Search ] [ Advanced Search the best data
management
Search Results for water audit software solutions for
Results 1 - 10 of about 324 your plant or
facility?
ﬁﬁﬁﬁﬁﬁﬁﬁ Our water, waste-
AWWA Water Loss Control Committee3€™s Free Water Audit Software ::;zmnmle .

N Fréee  data management
applications offer a
wide ranae of analvtical

The AWWA Water Loss Control Committee is pleased to offer Version 4.0 of its g
Audit Software, available to all users.




Obtaining & using AWWA's Free Water Audit Software®©

u
é Follow the link .....
Cantart |le Aduartica With | le Sniirrabhnnk | Sita Map

‘\\ AWWA Water Loss Control Committee’s Free Water Audit Software - Water\Wiser - Professional and Technical Resources - AWWA
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Obtaining & using AWWA's Free Water Audit Software®©

UZE AGREEMENT

The Water Lozs Cortrol Commitiee’s Water Audt Sofware (the “Sotware”) you seek 1o downioad and/ior
" m m E N uze Iz made avaliabie and icenzed only on the condion Mat you ("User”) agree with American Water

WS ASZOCRECn CAWWA®) 10 the terms and CONSTIONS €1 1rih Deiow.

PLEAZE CAREFULLY READ THE TERMS OF THIS USE AOREEMENT. IF YOU AQREE TO BE
BOUND BY THE TERM3 OF THIZ AOREEMENT, PLEASE CLICK “AOREED" AT WHICH TIME THE
SOFTWARE WILL BE DOWNLOADED TO YOUR COMPUTER.

Uzer zhal oniy use Te SOMaare N the 1orm that 1 12 Jownicdded o AWWNA'S WaterWizser mebile
Uszer may only utiize the Sofware 32 3 tool %o complie 3 basic audit of Users waier supply cperations n
an efort o defermine waler supply eficlency. User shal not modfy e Sofware of use the Scftware
except wrein aunonzed. The icense granied 1o User 5 non-Tansferadie and nommaszignadie. AJ
rights not expressly granted by herein are resenved 1 AWWA and the cwners of the Software.

2. User shal uze the Sotware soiely for 3 lawfd and eical purpose. User shal not copy, alter, modty,
obzcure, or 300 B the Software, Nor reverze engineer, decomple Or altempt %0 Chtain e Sourte Code to
the Sotware. User shail not alow anry third party %o use or cogy the Scftaam

3. The term of iz Agreement zhal commence on Uszers acceptance of iz Agreement and downicad
of the Sofaare, and shal conSnue urtl terminated, with or Withowt cause, by elther party. Upon any
termination, User shal prompty delete all eiecronic fies of e Scfteare from User's systems, and shal
cease ¥l uses of the Sofware

4. Amhough ™e Softsare iz provided b Uszer free of charge, it iz copyrighted and not in the pubiic
gomain. User may use the Softaare soiely n s ntemal buzness rc Towaros water supply eMciency
Neither NA nor any ofther party makes, exiends, Or confirms any representatons, impled or
expressed, in conmection with the Software. User shall not make of exiend any representalion o warranty
In connection with the Scftware that In any manner Impacts AWWA or the owners of the Software

5. ANWA MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE
SOFTWARE, WHICH MADE AVARLABLE AND LICENSED ON AN °AS IS, WHERE 15" E-&E
AWANA DISCLAIMS ALL WARRANTIES, EXPRESS OR WPLIED, INCLUDING, BUT NOT LIMITED T!

THE MPUED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PJRP"”
QUALITY, ACCURACY, AND NON-NFRINGEMENT. USER ASSUMES ALL RISX AS TO
DOWNLOADING AND USE OF THE SOFTWARE. IN NO EVENT WILL AWWA BE LIABLE FOR
SPECIAL, DIRECT, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES, INCLUDING LOSS
OF PROFITS OR INABLITY TO USE THE SOFTWARE, EVEN IF AWWA HAS BEEN ADVISED OF
THE POSSBILITY OF SUCH DAMAGES. USERS ONLY REMEDY FOR ANY CAUSE OF HC'-'ICP-
ARI.:V.'- HEREUNDER OR RELATED IN ANY MANNER TO THE SOFTWARE IS TO RETURN THE

SOFTWARE AND DISCONTINUE ALL USES THERECOF

6. User shal defend, indemnify, and hoid AWWA harmiess fom and against amy costs, losses,
labiizes, damages, or penaties, Inciudng atomeys’ €3, anzing from or reixted o any Wronghd act or
omiszion, any vioiation of the iyw or of any Party’s nghes, or any breach or derogation of the terms of his
Agreemert by User or &3 empigyees, drectors, officers, representatives or agents.

7. Thiz Agreement shall De construed under the lows of the = of Colondo wihout regard to its
confiict of lows provisions. Any dizpute nvoiving this Agreement chal be exchzively rescived n e
courts resis Derwver, Coiorsdo. User heredy Irevocably Submits %o the
JeCt mater uUnsokno

To download the Sofware, you muct Indicate 3

wih terms of uze




Obtaining & using AWWA's Free Water Audit Software®©

..... and “SAVE AS”

£ htt Ihrww.awwa.org/files/science/WaterLoss/WaterAudit.xls - Windows Internet Explorer provided by American Water ITS - 5/23

Q v |2 http:/fwww.awwa. orgffilesiscience/WaterLoss] udit. xls v ||+ X L~
m Edit Wiew Insert Format Tools Data GoTo Favorites Help
Mew Tab Cr+T | f
New Window Ctri+N iglfilesls:iencefWateansstutev.., "} ot = ~ ;.0 Page ~ (i Tools ~
Open. Ctrl+O  AWWVA Water Loss Control Committee (WLCC) Free Water Audit Software w4 1
Save
Loss Control Committee (WLCC) Free Water Audit Software v4.1
Page Setup... Copyright @ 2010, American Water Works Association. All Rights Reserved. WAS v4 1
Print... Ctrl+P
heet-based water audit tool is designed to help quantify and track water losses associated with water
Send ' |and identify areas for improved efficiency and cost recovery. It provides a "top-down” summary vater
Import and EXport... mat, and is not meant to take the place of a full-scale, comprehensive water audit format.
contains several separate wor s. Sh can be ac d using the tabs towvards the bottom of the
¢ the buttons on the left below. Descriptions of each sheet are also given below.
Work Offine
Exit LIES THROUGHOUT: | ]Va.lu: can be entered by user

:I‘Ialue calculated based on input data
[T |These cells contain recommended default values

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

NAE OF CITY OR UTILITY:| | commry: | |
REPORTING YEAR:| |  START DATE(MM/YYYY):| | END DATE(MN/YYYY):
NAME OF CONTACT PERSON:| | zomaze: \ TELEPHONE:
EXt. |

PLEASE SELECT PREFERRED REPORTING UNITS FOR WATER VDLUHEI ‘

Click to advance to sheet. Click here: for help about units and conversions

|The s

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

_ |Th= values entered in the Reporting Worksheet are used to populate the water halance |
Grading Matrix |Depend1ng on the confidence of audit inputs, a grading is assigned to the audit score |

14 start



Using AWWA's Free Water Audit Software®©

¢é Read the Instructions provided in the
software

é Follow the tabs

Instructions The current sheet

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

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

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

Service Connections Diagrams depicting possible customer service connection configurations

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

|Losg Contro veh UMl (Use this sheet to interpret the results of the audit validity score and performance indicators




What data Is needed?

é System input including

— Volume from you own supplies

— Bulk water imported (purchased) and/or exported (sold)
é Billed Water Consumption

— Metered consumption: billed and unbilled

— Unmetered consumption: billed and unbilled
é Quantity of water lost to unauthorized consumption

é Quantity of water not registered due to customer meter error or
Inaccuracy

é Quantity of water consumption not properly recorded due to
systematic data handling errors in the customer billing system



What data Is needed?

— Physical parameters of the water system
e Length of mains
 Number of service connections
» Average length of customer service line
« Average system operating pressure
— Financial data on the system
 Annual operating costs to supply drinking water
 Retall cost per unit charged to customers
 Marginal production cost per unit



Where Is water quantity data entered?

— Water quantities are entered in the large
white boxes

PLEASE CHOOSE REPORTING UNITS FROM THE INSTRUCTIONS SHEET BEFORE ENTERING DATA

VATER SUPPLIED << Enter grading in column 'E'
Volume from owm sources: u <::I

Haster meter error adjustment (enterpositive value): 2 |
Water imported:
Water exported:

VATER SUPPLIED: [ 0.000|
AUTHORIZED CONSUMPTION Click here: n
Billed metered: for help using option
Billed unmetered: M I, buttons below
Unbilled metered: n | Pcnt: Value:
Unbilled unmetered: 0.000 | 1252 ® O
Default option selected for Unbilled unmetered - a grading of £ is applied but not display f
i
AUTHORIZED CONSWPTION: [L3] [ 0. 000 = Use buttons to select
percentage of water supplied
,  wvalue —
VATER LOSSES (Water Supplied - Authorized Consumption) | 0.000\
Apparent Losses Pont: ¥ _Value:
h |
Unauthorized consumption: n [ 0.000] I 0.25.'/1 ® O I I
zfault option selected for unauthorized consumption - a grading of 5 is applied but not displaye
[ ¥
Customer metering inaccuracies: n [’ 0.000 [ 1 O ® I I
Systematic data handling errors: n ‘ 'I‘
i Choose this option to
- i enterapercentage of
Apparent Losses: | 0.000| Emad et
n consumption. This is

Real Losses (Current Annual Real Losses oxr CARL) NOT a default value



Where Is water quantity data entered?

— Look for the white boxes in the spreadsheet

SYSTEM DATA

Length of nains: [E)
Number of active AND inactive service connections: n
Connection density:

Average length of customer service line: n D (pipe length between curbstop and customer meter or
property boundary)

Average operating pressure: n D\

COST DATA
Total annual cost of operating water systen: $/Year
Customer retail unit cost (appliedto Apparent Losses): n
Variable production cost (appliedtoRealLosses): n $/

— That was easy, but what about those small
white boxes?



Grading the validity of the water quantity data

— How many miles of mains are in the system?

Length of mains: | | miles

1. Poorly assembled and maintained paper as-built records of existing water main installations makes
accurate determination of system pipe length impossible. Length of mains is guesstimated.

3. Conditions between 2 and 4

4. Sound policy and procedures for permitting and documenting new water main installations, but gaps in
management result in a uncertain degree of error in tabulation of mains length.

5. Conditions between 4 and 6

6. Sound policy and procedures exist For permitting and commissioning new water mains. Highly accurate
paper records with regular field validation; or electronic records and asset management system in good
condition. Includes system backup.

7. Conditions between 6 and 8

8. Sound policy and procedures exist for permitting and commissioning new water mains. Electronic
recordkeeping and asset management system are used to store and manage data.

9. Conditions between 8 and 10

10. Sound policy exists for managing water mains extensions and replacements. Geographic Information
System (GIS) data and asset management database agree and random Field validation proves truth of

databases.




Calculated Performance Indicators

—Performance Indicators
* NRW% by volume
 Volumetric losses
e Losses per connection per day
* Losses per mile of main
 Unavoidable annual real losses (UARL)
e Infrastructure Leakage Index (ILI)




Calculated Performance Indicators

PERFORMANCE INDICATORS

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

Operational Efficiency Indicators

Apparent Losses per service connection per day: l ]

Real Losses per service connection per day¥®: ’ ]

Real Losses per length of main per day?®: \ ]

Real Losses per service connection per day per meter (head) pressure: l ]

Unavoidable Annual Real Losses (UARL): { ]

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

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




Specilal Features

é All calculations are performed by the
software

é Default values are offered for several
components

é Be mindful of units selected for volumes and
customer retail cost

é Gross data error checks are built-in

— EX: can’t report Authorized Consumption volume
greater than Water Supplied volume



Example Data Sheets

é Examples which show two completed water
audits are embedded into the body of the
spreadsheet:

— The Philadelphia Water Department (US) audit
shows units of million gallons (US) ‘e a=
Yagya

Water Department

— The Region of Peel (Canada) shows units of
thousand cubic meters.




AWWA WLCC Free Water Audit Software: Reporting Worksheet

Copyright © 2009, American Water Works Association. All Rights Reserved. WAS v4.0

| Click to access definifion | Water Audit Re;_)ort for:|Philadelphia Water Department |
Reporting Year:| 2008 || 7/2007 - 6/2008 |
Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy
of the input data by grading each component (1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades
All volumes to be entered as: MILLION GALLONS (US) PER YEAR
WATER SUPPLIED << Enter grading in column "E-"
Volume from own sources: 7 94,536.900| Million gallons (US)/yr (MG/Yr) n
Master meter error adjustment: 10 2,779.300| lover-registered [mMe/Yr i
Water imported: n/a MG/Yr i
Water exported: 10 7,100.400| MG/Yr i
WATER SUPPLIED: | 84,657.200| MG/Yr :
AUTHORIZED CONSUMPT ION Click here: .
Billed metered: 7 57,242 .400| MG/Yr for help using option i
Billed unmetered: n/a MG/Yr buttons below i
Unbilled metered: n/a MG/Yr Pcnt: Value: i
Unbilled unmetered: 8 764.200| MG/Yr | | O ® |[764.200 -
7y -
AUTHORIZED CONSUMPTION: | 58,006.600| MG/Yr = Use buttons to select R
percentage of water supplied =
OR L
- - L N T TYPTE L TP TR Value _ :
WATER LOSSES (Water Supplied - Authorized Consumption) | 26,650-600| MG/Yr B
Apparent lLosses Pcnt: v Value: i
Unauthorized consumption: | 8 || 2,086.300| MG/Yr | | O ® |2,086.300 | |
Customer metering inaccuracies: 8 190.300| MG/Yr | | O @® |190.300 | :
Systematic data handling errors: 5 4,674.400| MG/Yr A i
Choose this option to B
- mmm [ & o051 oool Mesve e enter a percentage of =
Apparent Losses: | 6,951.000| MG/Yr P — i
consumption. This is
Real Losses NOT a default value i
Real Losses = Water Losses - Apparent Losses: | 19,699.600| MG/Yr B
WATER LOSSES: | 26,650.600| MG/Yr i
NON-REVENUE WATER :
NON-REVENUE WATER: | 27,414 .800| mMe/Yr i
= Total Water Loss + Unbilled Metered + Unbilled Unmetered




SYSTEM DATA

Length of mains: [ o | 3,137.0| miles

Number of active AND inactive service connections: 547,932
Connection density: 175| conn./mile main
Average length of customer service line: [Z 7 12.0| ft (pipe length between curbstop and customer
9 - meter or property boundary)
Average operating pressure: [10]| 55.0| psi
COST DATA
Total annual cost of operating water system: $219,182,339| $/Year
Customer retail unit cost (applied to Apparent Losses): n $4.97 |$/1000 gallons (US)
Variable production cost (applied to Real Losses): [ o | $215.50| $/Million gallons
PERFORMANCE INDICATORS
Einancial Indicators
Non-revenue water as percent by volume of Water Supplied: 32.4%
Non-revenue water as percent by cost of operating system: 17.8%
Annual cost of Apparent Losses: $34,546,470
Annual cost of Real Losses: $4,245,264

Operational Efficiency Indicators
Apparent Losses per service connection per day:

34. 76|gal lons/connection/day

Real Losses per service connection per day*: 98.50|galIons/connection/day

Real Losses per service connection per day per psi pressure: 1.79|galIons/connection/day/psi

|
|
Real Losses per length of main per day*: | N/A|
|
|

Unavoidable Annual Real Losses (UARL): 2,178.15|million gallons/year

Infrastructure Leakage Index (ILI) [Real Losses/UARL]: | 9.04|

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

WATER AUDIT DATA VALIDITY SCORE:

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

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

PRIORITY AREAS FOR ATTENTION:

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

| 1: Volume from own sources |

| 2: Billed metered | I For more information, click here to see the Grading Matrix worksheet

| 3. Systematic data handling errors |




Assessing the Composite Data Validity Score

-

Water Audit Data Validity Level / Score

Functional
Focus Area

Levell (0-25)

Level Il {(26-50)

Level lll (51-70)

Level IV {71-90)

Level V (91-100)

Audit Data Collection

Launch auditing and loss
control team; address
production metering
deficiencies

Analyze husiness process

for customer metering and

biling functions and water

supply operations. Identify
data gaps.

Establishirevise policies and
procedures for data collection

Refine data collection
practices and establish as
routine business process

Annual water audt is a
reliable gauge of year-to-year
water efficiency standing

Short-term loss
control

Research information on leak
detection programs. Begin
flowcharting analysis of
customer hiling system

Long-term loss
control

Target-setting

Benchmarking

Conduct loss assessment
investigations on a sample
portion of the system:
customer meter testing, leak
survey, unauthorized
consumption, etc.

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

Refine, enhance or expand
ongoing programs hased
upon economic justification

Stay abreast of improvements
in metering, meter reading,
hilling, leakage management
and infrastructure
rehabiltation

Begin to assess long-term
needs requiring large
expenditure: customer meter
replacement, water main
replacement program, nesw
customer biling system or
Automatic Meter Reading
(AMR) system.

Begin to assemble economic
business case for long-term
needs based upon improved
data becoming available
through the water audit
process.

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

Cortinue incremental
improvements in short-term
and long-term loss control

interventions

Establish long-term apparent
and real loss reduction goals
(+10 year horizon)

Establish mid-range (5 year
horizon) apparent and real
loss reduction goals

Evaluate and refine loss
control goals on a yearly basis

Preliminary Comparisons -
can begin to rely upon the
Infrastructure Leakage Index
(ILD) for performance
comparisons for real losses
(see below table)

Performance Benchmarking -
ILI is meaningful in comparing
real loss standing

Identify Best Practices/ Best in
class - the ILl is very reliable
as a real loss performance
indicator for best in class
service

For validity scores of 50 or below, the shaded blocks showld not be focus areas untif belter data validity is achieved.




Follow-up Actions

— Monitor and Manage

— Incrementally improve the extent and validity of the data
over successive water audit periods

— Move into a “bottom-up” auditing approach
iIncrementally

— Refer to M36 and other reference publications, IWA and
privately authored

— Review case studies
— Software Support: send comments/questions/problems

to Wlc@awwa.org



DRBC Water Audit Workshop, Bordentown, NJ.
April 13,2011

Water Audit Data
Management

David Sayers,
Supervisor, Information Technology & Water Use, DRBC



Water Audit Data Management

Application of data management tools can
assist in:

— Rapid analysis and compilation of water audit
data

— Detection of outliers and reporting discrepancies

— Selection of new metrics for performance
Indicators

— Trend analysis
— Performance tracking



Water Audit Data Management

AWWA Water Loss Control Committee developed a
data management tool for multiple purposes:

- The Compiller -

¢é DRBC program

¢ PAPUC pilot program

é Other regulatory programs

& AWWA paper / presentation June 2011

¢ Individual utilities with multiple, separate systems



Data Collection & Analysis

é AWWA audit spreadsheet based on MS Excel
template

¢ Electronic template design makes data
compilation simple
é Less data management, more analysis.



Managing Water Audit Data

Go to audit
management
software...




