WATER AUDITS AS THE
FIRST PART OF WATER
LOSS CONTROL

Presented by: Heather Himmelberger, P.E.
Director, Southwest Environmental Finance Center
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When you know better you do better
Maya Angelou



Remember to
type in
guestions at an;x

time as we go
along




Understanding The Water
Balance as a Blue and a
Green Problem




What goes
N,

comes out ... somewhere

Distribution

N System Out



You are getting paid...

Or you are not...



So it's a blue and green problem ...
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Water that isn’t going Money that we're not
out where we want getting, but could be



We need a way to help us
estimate.....

Distribution

N System Out

A Water Balance
Will Help Us Do
This



The Water Balance: System Inputs

Imported
Water

System
Inputs

Volume From Imported
Own sources O r Water O r

Volume From
Own Sources



The Water Balance:

System
Inputs

Supplied To
Your System

Or

Exported
to Another
System

Supplied To
Your System



Water either generates revenue or
not ...

Revenue
\WEITE

Revenue
\WEILETS

Revenue

_ Water
Supplied to ]

Your System ] Or Or

Non-Revenue
Water

Non-Revenue
\WEILETS

Non-Revenue
\WEIETS



Revenue Water... Billed & Authorized

Billed
Metered
Revenue Billed Billed
Water _____ Metered Or Un-metered Or
|
Billed
Unmetered

Non-Revenue
Water



Let’'s focus on Non-Revenue Water

Revenue
\WEITE

Non-Revenue
Water



Non-revenue water... has 3 main
components

]
Non-Revenue
\WEIES



Each of these can be broken down
further ...

Authorized
Unbilled

Theft & Errors

Real Losses



A bit about terminology ...

Apparent
|

Theft & Errors L 0SSEs

NOT PHYSICAL LOSSES
* Water reaches a user
* \VJolumes are not counted
« Water does not generate revenue

VALUED AT THE PRICE YOU CHARGE CUSTOMERS




A bit more about terminology....

Main Leaks

Service Line
Leaks

Storage Leaks
& Overflows

ARE PHYSICAL LOSSES
« Water did not reach a customer
« Difficult if not impossible to measure
« \Water does not generate revenue

| Real Losses
]

VALUED AT THE PRICE OF PRODUCTION

You CAN'T directly charge for losses, but all customers pay
Indirectly



Let’'s put it together... in a slightly
different order

Volume
From Own
Sources

Imported
Water

System
Inputs

Water Exported

Supplied To
Your System

Authorized
Consumption

\WEILETS
Losses

Billed
Authorized
Consumption

Unbilled
Authorized
Consumption

Apparent
Losses

Real Losses

Water Exported

Billed Metered

Billed Unmetered

Unbilled Metered

Unbilled Unmetered

Unauthorized
Consumption

Customer Metering
Error

Systematic Data
Handling Errors

Main Leaks

Service Leaks

Storage Leaks &
Overflows

Revenue
\WEILETS

Non-
Revenue
Water



We want a water balance to help us
estimate.....

Distribution

N System Out



One option would be to use the water
balance to figure out directly what the
flows in each category are, but...

Water Exported Water Exported
Billed
Authorized Billed Metered Revenue
: Water
: Consumption
Authorized Billed Unmetered
Consumption
Volume Unbilled Unbilled Metered
From Own Authorized
Sources System Consumption | Unbilled Unmetered
Supplied To
InpUtS YOUFI)’pS stem Unauthorized
y Consumption Non-
Appare nt Customer Metering Revenue
Losses Eliels Water
Water _
Systematic Data
Losses Handling Errors
Mains Leaks
”ngtl’é?d Real Losses Service Leaks
Tank Overflows




There’s An Easier Way Using the AWWA

Water Audit Software Tool

AWWA Free Water Audit Software: WAS v5.0

American Water Works Association.

porting Worksheet Copyright © 2014, All Rights Reserved.

Water Audit Report for: \Northern San Leandro Combined Water Sewer Storm Utility District (0007900)
Reporting Year:| 2013 || 1/2013- 122013

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 (n/a or 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

To select the correct data grading for each input, determine the highest grade where
the utility meets or exceeds all criteriafor that grade and all grades below it. Master Meter Error Adjustments
WATER SUPPLIED Enter grading in column 'E' and 'J* Value:

Volume from own sources: 1,000.000 100.000 MG/Yr
Water imported [ ] MGIYT
Water exported: 100.000 9] 25.000 MGIYr
Enter negative % or value for under-registration

WATER SUPPLIED: 825.000 Enter positive % or value for over-registration

AUTHORIZED CONSUMPTION Click here:
700.000| MG/Yr for help using option
50.000| MG/Yr buttons below
MG/Yr Pcnt: Value:
Unbilled unmetered: 10.313| MG/Yr | 1.25%1 ® O \ |MGNr
Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed A

AUTHORIZED CONSUMPTION: \ 760.313| Morve ... Use buttons to select

percentage of water
supplied

OR
WATER LOSSES (Water Supplied - Authorized Consumption) 64.688| MG/Yr = IS

Apparent Losses v Value:
Unauthorized consumption: [ | MG/Yr H 3.000

Unauthorized consumption volume entered is greater than the recommended default value
Customer metering inaccuracies: a 7.071] MG/Yr |
Systematic data handling errors: 4] 5000 Mo | Y |5.000

Apparent Losses: 15.071| MGIYr

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses: 49.617| MG/Yr

WATER LOSSES: \ 64.688| MG/Yr

NON-REVENUE WATER

NON-REVENUE WATER: 75.000] MG/Yr

= Water Losses + Unbilled Metered + Unbilled Unmetered
SYSTEM DATA

Length of mains: 100.0| miles
Number of active AND inactive service connections: 1,000
Service connection density: 10| conn./mile main

. inan -
Are customer meters typically located at the curbstop or property line? . Yes (length of service line, beyond the property

Average length of customer service line: boundary, that is the responsibility of the utility)
Average length of customer service line has been set to zero and a data grading score of 10 has been applied

Average operating pressure: JESI N o | psi

COST DATA

Total annual cost of operating water system: $1,000,000| $/Year
Customer retail unit cost (applied to Apparent Losse: $3.50 \$/1000 gallons (US)
Variable production cost (applied to Real Losses). $3,000.00| $/Million gallons [ Use Customer Retail Unit Cost to value real losses

American
Water Works
Association

Industry Standard
(M36)

Free

Defaults provided

awwa.org/waterlosscontrol




AWWA Provides F N

American

e To Mak st Worts
~d Association
A i o S

~ NOTAS BAD AS IT LOOKS. WHITE BOXES

INPUTS, YELLOW CALCULATED, SOME
ITEMS WON’T APPLY, OTHERS HAVE
DEFAULTS

AS AN ADDED BENEFIT YOU CAN LEARN A
LOT ABOUT YOUR SYSTEM BY DOING THE
AUDIT :

~( 2ustem Data Inputs

4

awwa.org/waterlosscontrol




Setting The

Parameters For the
Audit

When you know better you do better
Maya Angelou




What Area Does the Audit Entail?

ESTABLISH
BOUNDARIES
FOR THE
AUDIT




Set Time Period: AWWA Audit
IS Annual

Can bhe
Calendar
Year or

vear AUG SEPT um N[lV DE[}

Year




Units of Measure

MG, -
Megaliters, = — '
Acre Feet '

748
Gallons

UNITS HAVE TO BE CONSISTENT ACROSS THE AUDIT



Next Step

ASSEMBLE
RECORDS
AND DATA

1 s s e 11 2.0 ot Aannge | cEes




Let's Loo
Closer At
How the
Water
Audit

Software
Works

AWWA Free Water Audit Software: WAS v5.0

American Water Works Association.

Reporting Worksheet Copyright © 2014, All Rights Resenved.

Water Audit Report for: Northern San Leandro Combined Water Sewer Storm Utility District (0007900)
Reporting Year: \ 2013 H 1/2013 - 12/2013 |

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 (n/a or 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

To select the correct data grading for each input, determine the highest grade where
the utility meets or exceeds all criteriafor that grade and all grades below it. Master Meter Error Adjustments

WATER SUPPLIED Value:
Volume from own sources: 1,000.000| MG/Yr 100.000
Water imported: ? MG/Yr :
Water exported: 100.000| MG/Yr : 25.000
Enter negative % or value for under-registration

WATER SUPPLIED: 825.000| MG/Yr Enter positive % or value for over-registration

AUTHORIZED CONSUMPTION Click here:
Billed metered: [ 2 | n 700.000| MG/Yr for help using option
Billed unmetered: 9] 50.000| MG/Yr buttons below
Unbilled metered: - MG/Yr Pcnt: Value:
Unbilled unmetered: 10.313| MGivr [ 1250 @ < | |marve

Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed e
Use buttons to select

AUTHORIZED CONSUMPTION: | 760.313| me/vr percentage of water

supplied
OR

WATER LOSSES (Water Supplied - Authorized Consumption) 64.688| MG/Yr e

Apparent Losses v__ Value:
Unauthorized consumption: I 3.000| MG/Yr 1o @ H3.000

Unauthorized consumption volume entered is greater than the recommended default value
Customer metering inaccuracies: 7.071| MG/Yr | 1.00% |
Systematic data handling errors: > | IR 5.000| MG/Yr [ |5.000
Apparent Losses: 15.071| MGIYr

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses: 49.617| MG/Yr

WATER LOSSES: | 64.688| MG/vr

NON-REVENUE WATER

NON-REVENUE WATER: 75.000| MG/

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: K2 100.0| miles
Number of active AND inactive service connections: [ 6] 1,000
Service connection density: 10| conn./mile main

Are customer meters typically located at the curbstop or property line? Yes (length of service line, beyond the property
Average length of customer service line: N boundary, that is the responsibility of the utility)
Average length of customer service line has been set to zero and a data grading score of 10 has been applied
Average operating pressure: [ IEH| ¢ psi

COST DATA

Total annual cost of operating water system: IS IEM| 5 ) $1,000,000/ $/Year
Customer retail unit cost (applied to Apparent Losses): i - $3.50 [$11000 gallons (US)
Variable production cost (applied to Real Losses): $3,000.00/ $/Milion gallons [ Use Customer Retail Unit Cost to value real losses




DATA FITS INTO 5 CATEGORIES

vl g

Water Delivered
to Customers

System

Other
Information

Financial
Information




Important Considerations with Water Audit
Data

Your data was not generated [ e B

for the purpose of water | , ‘ |

auditing; tt may be great | Overtime, you can change | 1§
how you collect data to ~

relate Lt to Your water
auwditing neeols

for the purpose lintended, but
wot always great for water
auwditing

There will be
anomalies/lssues/inaccuracies
/concerns wWith the data; These
can be addressed before
entering in the software or over




How do you
collect your .
data?

by hand
electronically

at

Where do you
store your data?



| don't have any good data
regarding what s going own tin
my system. Caw ! really do a
water audit?




Beginning the Water Audit

AWWA Free Water Audit Software v5.0

Amerncan Water Works Association Copynght® 2014, All Rights Reserved.

This spreadsheet-based water audit tool is designed to help quantify and track water losses associated with water distribution systems and identify areas for
improved efficiency and cost recovery. It provides a "top-down® summary water audit format, and is not meant to take the place of a full-scale, comprehensive

Auditars are strongly encouraged to refer to the most current edition of AWWA M36 Manual for Water Audits
for detailed guidance on the water auditing process and targetting loss reduction levels

-

below.

Please beqgin by providing the following information The following guidance will help you complete the Audit

Mame of Contact Persan: All audit data are entered on th Reporting Worksheer

Email Address: | | Value can be entered by user
Telephone | Ext. |:| Walue calculated based on input data
Mame of City / Utility: | | These cells contain recommended default values
CityMown/Municipality:
State / Province Use of Option  pent: Value:

(Radio})
| Buttons: | 025%| ® O

| Select Type... | / '\

Start Datea: I:I Enter MMM ™™ numeric format Selectthe default Toenter a value, choose
EndDate:| | Enter MMAYYY numeric format percentage by choosingthe this bution and enter a

option button on the left value inthe cell to the
Audit Freparation Date: |:|
Wolume Reporting Units: ||"-"|i||iCIr1 gallons (US)
PWSID / Other ID: |
The following worksheets are available by clicking the buttons below or selecting the tabs along the bottom of the page

4 4 » M Instructions -~ Reporting Worksheet Performance Indicators Comments .~ Water Balance Dashboard Grading Matrix Service Conne

\ Choose the Instructions sheet as the starting point




Beginning the Water Audit

AWWA Free Water Audit Software v5.0

Amerncan Water Works Association Copynght® 2014, All Rights Reserved.

This spreadsheet-based water audit tool is designed to help quantify and track water losses associated with water distribution systems and identify areas for
improved efficiency and cost recovery. It provides a "top-down® summary water audit format, and is not meant to take the place of a full-scale, comprehensive

Auditars are strongly encouraged to refer to the most current edition of AWWA M36 Manual for Water Audits
for detailed guidance on the water auditing process and targetting loss reduction levels

-

below.

Please beqgin by providing the following information The following guidance will help you complete the Audit

ame of Contact Persan: All audit data are entered on th Reporting Worksheer
Email Address
Telephone | Ext.

| | Value can be entered by user

|:| Walue calculated based on input data

CityMown/Municipality
State / Province

Mame of City / Utility: | | These cells contain recommended default values

Select a state / province from the list Use of Option  pent: Value:
(Radio)
Buttons: | {}25%" ® G'

| Select Type.. / '\

Start Datea: I:I Enter MMM ™™ numeric format Selectthe default Toenter a value, choose
EndDate:| | Enter MMAYYY numeric format percentage by choosingthe this bution and enter a

option button on the left value inthe cell to the
Audit Frepar. ‘on Date: |:|
NWolume Reportin - Units; [Million gallons (LIS}
PWSID /O ~rl

king the buttons below or selecting the tabs along the bottom of the page

4 4 » M| Instructions ~ Reporting Wnrhsfﬁ t - Performance Indicators - Comments -~ Water Balance - Dashboard . Grading Matrix .~ Service Conne

Enter contact information & system information




Beginning the Water Audit

AWWA Free Water Audit Software v5.0

Amerncan Water Works Association Copynght® 2014, All Rights Reserved.

This spreadsheet-based water audit tool is designed to help quantify and track water losses associated with water distribution systems and identify areas for
improved efficiency and cost recovery. It provides a "top-down® summary water audit format, and is not meant to take the place of a full-scale, comprehensive

Auditars are strongly encouraged to refer to the most current edition of AWWA M36 Manual for Water Audits
for detailed guidance on the water auditing process and targetting loss reduction levels

-

below.

Please beqgin by providing the following information The following guidance will help you complete the Audit

Mame of Contact Persaon
Email Address
Telephone | Ext.

All audit data are entered on th Reporting Worksheer

| | Value can be entered by user

|:| Walue calculated based on input data

CityMown/Municipality
State / Province

|
|
|
Mame of City / Utility: | | | These cells contain recommended default values
|
|

Select a state / province from the list Use of Option  pent: Value:
(Radio)
Buttons: | {}25%" ® G'

| Select Type.. / '\

Start Datea: I:I Enter . . """ numeric format Selectthe default Toenter a value, choose

EndDate:| | Enter} AnYYY numeric format percentage by choosingthe this bution and enter a
option button on the left value inthe cell to the

Audit Preparses :

Wolume Reporting Units: ||"-"|i||iCIr1 gallons (US

PWSID / Other ID: |
The following wo ksheets are available by clicking the buttons below or selecting the tabs along the bottom of the page

4 4 » M Instructions -~ Reporting W ksheet Performance Indicators Comments .~ Water Balance Dashboard Grading Matrix Service Conne

Choose calendar year (Jan 1 to Dec 31) or fiscal year. With
fiscal year, you choose start and end date




Beginning the Water Audit

AWWA Free Water Audit Software v5.0

Amerncan Water Works Association Copynght® 2014, All Rights Reserved.

This spreadsheet-based water audit tool is designed to help quantify and track water losses associated with water distribution systems and identify areas for
improved efficiency and cost recovery. It provides a "top-down® summary water audit format, and is not meant to take the place of a full-scale, comprehensive

Auditars are strongly encouraged to refer to the most current edition of AWWA M36 Manual for Water Audits
for detailed guidance on the water auditing process and targetting loss reduction levels

-

below.

Please beqgin by providing the following information

The following guidance will help you complete the Audit

Mame of Contact Person: | All audit data are entered on th) Reporting Worksheer
Email Address: | | | Value can be entered by user

Telephone | Ext. | |:| Walue calculated based on input data

Name of City / Utility: | |
CityTown/Municipality: |

| These cells contain recommended default values

State / Province: |Se|ec1 a state / province from the list Use of Option  pent:
(Radio) |
Buttons:

Year: | | Select Type... | / f\
Start Date: I:I Enter MMM Y™ numeric format

Selectthe default Toenter a value, choose
EndDate:| | Enter MMAYYYY numeric format percentage by choosing the this button and enter 3
- option button on the left valueinthe cell to the

I olume Reporting Units: |Million gallons (US) |

Walue:
0.25% ® O

Country: | |

I lThe following worksheets are available by clicking the buttons below or selecting the tabs along the bottom of the page
4 4 + »| Instructions =~ ke, “ing Worksheet -~ Performance Indicators . Comments ~ Water Balance . Dashboard . Grading Matrix . Service Conne

Choose volume reporting units: million gallons, megaliters,
or acre feet. All data will be in the same unit




Beginning the Water Audit

AWWA Free Water Audit Software v5.0

Amesican Waler Works Association Copyright & 2014, All Rights Resenved.

This spreadsheet-based water audit tool is designed to help quantify and track water losses associated with water distribution systems and identify areas forimp
efficiency and cost recovery. It provides a top-down™ summary water audit format, and is not meant to take the place of a full-scale, comprehensive water audit for

Auditors are strongly encouraged to refer to the most current edition of AWWA M36 Manual for Water Audits
for detailed guidance on the water auditing process and targetting loss reduction levels

The spreadsheet contains several separate worksheets. Sheets can be accessed using the tabs towards the bottom of the screen, ar by clicking the buttons bel

Please beqin by providing the following information The following quidance will help you complete the Audi

Mame of Contact Person: |JUE Waterman All audit data are entered on the Reporting Worksheet

Email Address: |jne.waterman@watenmnrld.nrg |
Telephone | Ext.: |555-555-1212 | |
Name of City / Utility: | Waterworld Water Utility |
CityTown/Municipality: |Greenville
siate [Provinee |NEW Hexco 0 Use of Option Pecnt: Value:
Country: |US~"3- | (Radio) Buttons: |

Year: | 2016 | Calendar "r’ear|

| Value can be entered by user

| WYalue calculated based on input data

| These cells contain recommended default

Select the default percentage To enter a value, chog
by choosing the option button this button and enter &

on the left value in the cell to the
Audit Preparation Date; |3/22/2017
Volume Reporting Units: ||"-"”|”U” gallons (US)

PWSID / Other ID: | 103330 |

The following worksheets are available by clicking the buttons below or selecting the tabs along the bottom of the page

Completed Instructions Page




AWWA Free Water Audit Software: WAS v5.0
Reporting Worksheet

Water Audit Report for:|Waterworld Wi XXX
Reporting Ye: 2016

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 (n/a or 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

To select the correct data grading for each input, determine the highest grade where
the utility meets or exceeds all criteria for that grade and all grades below it. Master Meter and Supply Error Adjustments

WATER SUPPLIED Enter grading in column 'E' and J' ——> Pent:

==l @ B D¢ NEXT STEP:

WATER SUPPLIEI MG/Yr Enter positive % or value for over-registration

AUTHORIZED CONSUMPTION Click here:
] for help using option
Billed unmetered: IS N | i bt
Unbilled metered: IEH M| | 3
) (I
[ o000
supplied
e -t - TR TR P R A e TS e
WATER LOSSES (Water Supplied - Authorized Consumption)

Apparent Losses

Unauthorized consumption:
Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed

Customer metering inaccuracies: [: MG/Yr
Systematic data handiing emors: [l MGIYr

Apparent Losses:

Real Losses = Water Losses - Apparent Losses:

WATER LOSSE! 0.000] MGIYe

NON-REVENUE WATER
NON-REVENUE WATER: MG/Yr

= Water Losses + Unbilled Metered + Unbilled Unmetered
SYSTEM DATA

Length of mains: Il e | miles
Number of active AND inactive service connections:
Service connection density: | 7 | | conn./mile main

Are customer meters typically located at the curbstop or property line? (length of service line, beyond the property
Average length of customer service line: ISl IEM| | boundary, that is the responsibility of the utiity)

Average operating pressure: [E3I Il |

COST DATA
Total annual cost of operating water system: Il IEN
Customer retail unit cost (applied to Apparent Losses): Il lEl| —
Variable production cost (applied to Real Losses): Il | $/Milion gallons  DUse Customer Retail Unit Cost to value real losses

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

Choose the Reporting Worksheet for data entry



STARTING POINT: WATER SUPPLIED

) AWWA Free Water Audit Software: WAS V5.0

N American Water Works Association.

Reporting Worksheet Copyright ® 2014, All Rights Reserved.

- Click to access definition Water Audit Report for: | << Please enter system details and contact information on the Instructions tab >>
ReportingYear: ||

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 (n/a or 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

To select the correct data grading fc-reach |nput detem‘nnethe hlghestgrade
where the utility meets or exceeds all critefia grades below Master Meter and Supply Error Adjustments

3 WATER SUPPLIED Enter grading 11T oo Wue

Volume from own sources: MGYT 7 MGN r
Water imported: MG/YT 7 MGNr
Water exported: MG/YT 7 MG!Yr

Enter neg’atwe % or value for under- reglstr'ation
WATER SUPPL'™_ 0 000| maryr Enter positive % or value for over-registration

AUTHORIZED CONSUMPTION Click here:
Bille~ .netered: 5 for help using option
BillF  unmetered: buttons below
1" willed metered: 5 . Value:
W 4 b M| Instructions | Reporting Worksheet .~ Performar _ indicators -~ Comments -~ Water Balance -~ Dashboard - Grading Matrix - Service Connection Diagram - Definitions _~ Loss Control [ |

Ready @ Recovered |

The volumes from own sources, water imported, and water
exported in millions of gallons for the entire year will be
entered here.



NEXT. NEED TO LOOK AT METER
ERRORS

PAN AWWA Free Water Audit Software: WAS v5.0
. American Water Works Association.
Reporting Worksheet Copyright ® 2014, All Rights Reserved.
: Click to access definition Water Audit Report for: | << Please enter system details and contact information on the Instructions tab >>
ReportingYear: || |
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 (n/a or 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
To select the correct data grading foreach input, determine the highest grade
12 where the utility meets or exceeds all criteria for that grade and all grades below Master Meter and Supply Error Adjustments
3 |WATER SUPPLIED Enter grading in column 'E' and 'J!
15 Volume from own sources: MG/YT MGN r
i Water imported: MG/YT MGNr
17 Water exported: MG/YT MG!Yr
8 v |St Tt
19 WATER SUPPLIED: 0 000| maivr e ] . earstaton
22 AUTHORIZED CONSUMPTION Click here:
23 Billed metered: MG/YT for help using option
24 Billed unmetered: MGHYT buttons below
25 Unbilled metered: Mo . Value:
4 4 » M| Instructions | Reporting Worksheet .~ Performance Indicators -~ Comments -~ Water Balance -~ Dashboard -~ G~ _..g Matrix -~ Service Connection Diagram _ initions -~ Loss Control [1] __

Ready @ Recovered |

Enter the master meter(s) error(s) in percent error or
millions of gallons; use flow weighted average

Negative value If meter under-registers, positive value if it
over-registers



USING METER ERRORS

AWWA Free Water Audit Software: WAS v5.0
. American Water Works Association.
Reporting Worksheet Copyright © 2014_ All Rights Reserved.

dit Report for: Waterworld Water Utility (xxx333xxx)

:porting Year:, 2016 ||  1/2016 - 12/2016

etered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of 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 | |
) for each input, determine the highest grade where

2ds all criteria for that grade and all grades below it. Master Meter and Supply Error Adjustments
Enter grading in column 'E' and 'J’

<
OWN SOUrCES: 16.897| MG/Yr
ater imported: Mo
ater exported: — wam

Enter .i¢ Jutive % or value for under-registration

R SUPPLIED: 17.795 Enter pc sitive % or value for over-registration

Note the Increase In due to the under-registration of
Water Supplied the meters



WATER SUPPLIED VALUE

’ AWWA Free Water Audit Software: WAS v5.0
- American Water Works Associatio
LJ Reporting Worksheet Copyright © 2014, All Rights Reserve

Water Audit Report for: Water Town USA (XxXXXXXXXX)
Reporting Year: 2016 | 112015- 62018

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 (n/a or 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

To select the correct data grading for each input, determine the highest grade where
the utility meets or exceeds all criteria for that grade and all grades below it. Master Meter and Supply Error Adjustments

WATER SUPPLIED s S Enter grading in column 'E' and 'J" -——-—-

Volume from own sources: 39.468
Water imported: ) 5.230
Water exported:

Enter negative % or value for under-registration
WATER SUPPLIED: Enter positive % or value for over-registration

AUTHORIZED CONSUMPTION Click here:
Bill- netered: ? . for help using option
buttons below

‘ Instructions

Water supply will be calculated based on data entered for
own sources, water imported and exported (it will correct for
over or under meter readings)



NEXT STEP: CUSTOMER DATA

AWWA Free Water Audit Software: WAS v5.0

. Ameri Water'Works As iation
Reporting Worksheet Copyright ® 2014, All Rights Reserved

Click to aceass definition Water Audit Report for:| << Please enter system details and contact information on the Instructions tab =
Click to adda comment Reporting Year: | |

WATER SUPPLIED: I Enter positive % or value for over-registration

AUTHORIZED CONSUMPTION Click here:
Billed metered: n forhelp using option
Billed unmetered: buttons below
Unbilled metered: : Value:

Unbilled unmetered: I N I . o | MG
Default opt -, :lected TOTS REaatered 2 oradio g obad
Use buttons to select

i I-FI JRIZED CONSUMPTION: n g percentage of water
supplied

WATER LOSSES (Water Sup’ (ed - Authorized Consumption) B.Dﬂﬂ| MGHYT
Apparent | osses

Unauthorized consumption: ) | U_UUU| MGIYT | 0_25%1 &
De’ .ult option selected for unauthorized consumption - a grading of 5 is applied but not displayed

Customer meteringinaccuracies: 0.000| MGNT ®
0.25%| @&

Systematic data handling errars: 0.000| MGHNT

Apparent Losses: | B.Dﬂﬂ| MGHYT

Enter the total of all water that is metered and billed during
the entire year, all the water that is billed but unmetered, all
the water that is unbilled and metered and unbilled and
unmetered in millions of gallons per year.




UNBILLED UNMETERED DATA

Billed tered: h Mk
Unbilled metered: ? z Pcnt: Value:

Unbilled unmetered: £ I 3 m_ MGt

onsto select

Billed metered: I [ — e
Billed unmetered: IEN B buttons DeloW
Unbilled metered: 553

Unbilled unmetered: B
Unbilled Unmetered volume entered is greater than the recommended default value

‘e buttons to select
AUTHORIZED CONSUMPTION: pqce:ta?gg_ i

Two choices: Either use default or enter data by
changing the selection to value from percent



APPARENT LOSSES

AWWA Free Water Audit Software: WAS v5.0

American WaterWorks Association
Reporting Copyright 2014, All Rights Reserved

Click to access definition Water Audit Report for:|<< Please enter system details and contact information on the Instructions tab ==
Clickto adda comment Reporting Year: | | |

WATER SUPPLIED: | ﬂ.ﬂﬂﬂ| MGHT Enter positive % or value for over-registration

AUTHORIZED CONSUMPTION Click here:
Billed metered: MGHT forhelp using option
Billed unmeterad: MGHYT buttons below
Unbilled metered: MGHT : Walue:

Unbilled unmetered: 0.000| MGHT . O \MGNr
Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed
Use buttonsto select

AUTHORIZED CONSUMPTION: | 0.000| manvr " Dercentage of water
supplied
OE

WATER LOSSES (Water Supplied - Authorized Consumption) D.[H}I]| MGHT
Apparent | osses

Unauthorized consumption: E].EII.'JEJ| MGHYT
Default option selected for unauthorized {:{)nsumptlon a grading of 5 is applied DIE

Systematic data handling errors;

Apparent Losses: | ﬂ.ﬂﬂﬂ| MEHT

For Unauthorized consumption either choose default
value of 0.25% or enter a total value of unauthorized
flow in millions of gallons per year; Enter customer meter
errors in percent or MG/Yr; Choose default or enter a
value for data handling errors




Non-Revenue Volumes are Calculated

1K L M N 0 P

C D |EF G H

AWWA Free Water Audit Software: WASVE.D

- American Water Works Association.
9 Reporting Worksheet A pYTig gzuﬂau Rights Resenved.
i
4 | Il | Cickto sccess definition Water Audit Report for: << Please enter system details and contact information on the Instructions tab == |
5 Ciickto add s comment Reporting Year:
28 Defaults A

b Use buttons to select
30 percentage ofwater
supplied

= o
35 WATER LOSSES (Water Supplied - Authorized Consumption) | 0.000| mervr o Value
37 Apparent Losses Pcnt: 1 Yalue:
38 Unauthorized consumption: IENIEN 7| 0.000| MGrvr | 0.25% @ O | MGIT
A0 Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed
42 Customer metering inaccuracies: -“ 0.000| MGHYT - O MGIYT
43 Systematic data handling e K 0.000| MGHT 0.25 w MGMT
45

NON-REVENUE WATER

59 |=Water Losses + Unbilled LagPaly + LUnDm
SYSTEM DATA

Non-Revenue Water is calculated by the software, as
are its components: authorized consumpution, apparent

loss, and real loss



0 F

SYSTEM CHARACTERISTICS

AWWA Free Water Audit Software: WASVE.D

Reporting Worksheet e

Click to access definition Water Audit Report for:|<< Please enter system details and contact information on the Instructions tab >= |
Click to add a comment Reporting Yoo

NON-REVEHUE ViLagss

NON-REVENUE WATER: [N | 0.000] marvr
05565 + Unbilled Metered + Unbilled Unmetered

g SYSTEM DATA

Length of mains: E miles
MNumber of active AMD inactive service connections: JE IEN
Senvice connection density: conn./mile main
Are customer meters typically located at the curbstop or property
line? N
. ) (length of service ling, beyondthe property
Average length of customer service line: Kl Bl Y boundary, thatisthe responsibility of th e utiling

Average operating pressure: Rl IER Y|

COST DATA

Total annual cost of operating water systegas y 4 &M'ear

Customer retail unit cost (applied to Appareg pECS) M |
Variable production cost (applied cdl Losses) n SMilion gallons [ Use Custamer Retail Unit Cast to value real loss

System data is entered, including: length of mains,
number of connections, customer service curb stop
locations, and average operating pressure




FINANCIAL INPUTS

AWWA Free Water Audit Software:

Reporting Worksheet

0 F

WASvE.0

Armerncan Water Works Association.
Copyright 82014, All Rights Reserved.

Click to access definition

Water Audit Report for:|<< Please enter system details and contact information on the Instructions tab >= |

Click to add & comment Repaorting Year:

NON-REVEHUE WATER

NON-REVENUE WATER:
= VWater Losses + Unbilled Metered + Unbilled Unmetered

| 0.000|

MGMT

SYSTEM DATA

Length of mains: E
MNumber of active AMD inactive service connections: JE IEN

Senvice connection density:
Are customer meters typically located at the curbstop or property
line?

Average length of customer service line: Kl Bl Y

Average operating gre

miles
conn./mile main

(length of service ling, beyondthe property
boundary, thatisthe responsibility of th e utility)

Total annual cost of operating water systerm: 1EH IEN
Customer retail unit cost (applied to Apparent Losses): 1E0 IEN
Variable production cost (applied to Real Losses): 150 IEN

S ear

SMillien gallons [ Use Custamer Fetail Unit Cast to vl

WATER AUDIT 8 ", ALIDITY SCORE:

Financial information is entered, including: total annual
cost of operating the system, customer retail unit cost,
and variable production cost




A HANDY FEATURE:
COMMENTS SECTION

AWWA Free Water Audit Software: WWASKE.D
| American Water Works Association.
L User Comments Copyright © 2014, All Rights Reserved.

Use this worksheet to add comments or notes to explain how an input value was calculated, or to document the sources of the information used.
This is our first audit. We met to discuss data and Joe provided ... Mabel provided

General Comment:

Audit ltem

Unbilled metered:

Unbilled unmetered: |Flushing is 3,500 gallons/month; fire flow is = 900/month, sewer cleaning = 2000/month (6,400%12/1000000)

Unauthorized consumption:

| Instructions | Reporting Worksheet ‘ Performance Indig ammn Balance | Dashboard ‘ Grading Matrix Service Connection Diagram ...

Use the comments field as
much as possible!!



Is the data you
obtain going to
be completely
acurate?




NEED TO GRADE EACH ENTRY

AWWA Free Water Audit Software: WAS V5.0
American Water Waorks Associstion.

Reporting Worksheet o Hiihts Heseaved.

Bl | ciick to access definition Water Audit Report for:|Watertown USA Water Treatment Works (22000YYYY)
Click to add a comment Reporting Year:| 2014 || 12014 -12/2014 |

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 inthe
accuracy of the input data by grading each component (n'a ar 1-10) usingthe drop-down list to the left oftheinputcell. Hover the mouse over thecellto obtaina description of the grades

All volumes to be entered as: MILLION GALLONS (US) PER YEAR

To selectthe correct data grading for each input, determine the highest grade
where the utility meets or exceeds all criteria forthat grade and all grades below Master Meter and Supply Error Adjustments

Enter grading in column 'E" and "J’ = Pent Value:

WATER SUPPLIED

Volume from own sources: ‘ _ -3.00%
Water imported: 2N
Water exported:

Enter negative % orwvalue for under-registration
WATER SUPPLIED: L Enter positive % or value for over-registration

AUTHORIZED CONSUMPTION Click hers: [l
Billed metered: A08] NG for helpusing option
Billed unmetered: 2N B . buttons below

Unbilled metered: [IEH B : ’ Value:
Unbilled unmetered: IEH N8 1@ @ |1.450 \MGrvr

Unbilled Unmeterad volume entered is grggg@Pran the recommendead default
buttons to select
AUTHORIZED CONSUMPTION:  [EN 83.156| MG r a G ESE?;MQS: u?f;:tzr

supplled

WATER LOSSES {(Water Supplied - Authorized Consumption) 14.9’95| MGMT

Apparent Losses
- - . . | | | A | |
M | Instructions | Reporting Worksheet - Performance Indicators -~ Comments . Water Balance . Dashboard -~ Grading Matrix -~ Service Connection Diagra

Pcnt:




How Do You Know What
Data Grade To Use?

AWWA Free Water Audit Softwart

Click to access definition Water Audit Report for:
Click to add a comment Reporting Year:

Reporting Worksheet

Watertown USA Water Treatment Works (

2014 || 1/2014-12/2014 |

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable
accuracy of the input data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hovert

All volumes to be entered as: MILLION GALLONS (US

Wi
Hover the Cursor  yeume from own so

To select the correct data grading for each input, determine the highest grade
where the utility meets or exceeds all criteria for that grade and all grades below it.

Enter grading in column

95.206| MG/HYT

rted: MGFY
over the red Water oxores: MOAYT

__triangle in the
WATER SUPPLIED:

MGHYT

— corner

AUTHORIZED CONSUMPTION

Billed metered:
——




How Do You Know What
Data Grade To Use?

t.-.-t.-t LU B2 lt“ = = t‘t.-t"
orexceeds all criteria forthat grade and all grades belﬂw Master Meter and Supply Error Adjustments

5 3 ] =
- ~ - - -
— i " — O~} c o=

C{nta [not applicable]. :k azesfimports all of its water resources [ie, has
me from own sources: [ B[ 5 Y |[i2 (ot applicable) panss ? o

Water imported: - . i f : are metered, remaining sources are estimated. Mo regular meter
suracy te £ ducted.
2= are metered; other sources estimated. Mo regular meter accuracy

Billed metered: [EH IED
Billed unmetered: [ I8

nkand&
2 duition s 2 2d, meter accuracy ing and & ic calibration of related
[ |::I_j

RIZED CONSUMPTION: : -. | Hreate : cy besting 2 anic: calibration of related

cedures are

The Data Grades will show up in a pop-
up box.




The Pop-Up Boxes Can Be a Little
Hard to Read and Use......

t.-.-t.-t LU B2 lt“ = = t‘t.-t"
orexceeds all criteria forthat grade and all grades belﬂw Master Meter and Supply Error Adjustments

= = 1 =
= ,, - - -
R i " —_— i c o=

C{nta [not applicable]. :k azesfimports all of its water resources [ie, has
me from own sources: [EIEA 5 |m2 oy o