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When you know better you do better
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Remember to
type in
questions at an
time as we go
along




Understanding The Water
Balance as a Blue and a
Green Problem




What goes

: comes out ... somewhere
N,

Distribution

In System Out



You are getting paid...

Or you are not...



So it's a blue and green problem ...

-
~ 1
< _
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

In System Out

A Water Balance
Will Help Us Do
This



The Water Balance: System Inputs

Imported
WEICT

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
Water
Revenue
Water
Revenue
: Water
Supplied to ] O r O r
Your System ] Non-Revenue

Water

Non-Revenue
Water

Non-Revenue
Water



Revenue Water... Billed & Authorized

Billed
Metered
Revenue Billed Billed
Water | Metered Un-metered
211[=Ye!
Unmetered

Non-Revenue
Water



Let’'s focus on Non-Revenue Water

Revenue
Water

Non-Revenue
Water



Non-revenue water... has 3 main
components

|
Non-Revenue ]
Water



Each of these can be broken down
further ...

Authorized
Unbilled

Theft & Errors

Real Losses



A bit about terminology ...

Apparent
Losses

|
Theft & Errors [

NOT PHYSICAL LOSSES
» Water reaches a user
* Volumes are not counted
« Water does not generate revenue

VALUED AT THE PRICE YOU CHARGE CUSTOMERS




A bit more about terminology....

Main Leaks

Real Losses
Leaks

Storage Leaks
& Overflows

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

Service Line ]
]

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

Water
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
Water

Non-Revenu
e
Water



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

Distribution

In System Out



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

Volume
From Own
Sources

Imported
Water

Water Exported

Authorized
Consumption

Supplied To
Your System

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

Mains Leaks
Service Leaks

Tank Overflows

Revenue
Water

Non-Revenu
e
Water



There's An Easier Way Using the
- AWWA Water Audit Software Tool

AVWWA Free Water Audit Software:

Water Audit Report for:|Northern S=n Lesndro Cormbined Water Sewer Storm Utility District (0007200}
Reparting Yesr: =013 ‘ 102013 - 122012

Al velurmest o be ertered 30 MLLICON GALLONS [ US) PER YEAR

Iflaster Meter Errar Adjustments
WATER SUPPLIED --oae-or - Enter gradingin colurnn 'E' and ! iz i Hont Value:
Wolurme from onn Sources: 1,000,000 | MG 3 A100.000 MG
W ater imported: MG * G
Wi ater exported: 100.000 | MG f 25.000 PG
Entet hegative % ot value for underregistradon
WATER SUPPLIED: £25.000] MG/ Enter pasitive % or value for over registration

AUTHORIZED CONSUNMPTION |
Billed rmetered: T00,000] MG
Billed unrmetered: S0.000] MG
Unbilled rmetered: MG
Unbilled unimetered: 10.213] MG
Detault opticn selected fer Unkilled unmetered - a grading of Sis applied but not displayed
AUTHORIZED CONSUMFTION: [ | 760.213] Merw

WATER LOSSES (Wa er Supplied - Authorized Consurnption) Ed.E88| MG
Lpperent | pesss
Unauthorized consurmption: -- TG

Unatheorized consurmption wolurme entered is grester than the recommended dfault walue

Gustomer metering inaccuracies: -- G
Systemnatic data handing errors: [ 1 | | soool Mo

fppzent Losses: 15.071| MG/

Red Losses = Water Losses - Apparent Losses: - A2 17| MG/

WATER LOSSES: [ ca.622] MG/

NON-REVENIIE WATER
NON-REVENUE waTER: 75.000| MG/

= Water Lossas + Lhbilled vitered + Lnbilled Unmatered
SYSTEM DATA

Length of mairs: I ] rnilas
Nurmber of active SND inactive service cannections: [ I 5
Service connection density: = comn.mile main

Are custormer meters typically located atthe curkston or property line”?
Luerage length of custarmer Serdice line:
Foerage length of custormer service line has been ==t to zero and 5 data grading score of 10 has been spplied

Awerage operating pressure; --E psi

COST DATA

Tatal annual cost of operating water sysberm I s Yaar
Gustormer retail unit cost { applied to Apparent Losses): I T 1000 gallons (LS
“Wariable production cost {appliied to Real Losses): - -| T Fhdllien gallens 11

American

Water Works
Association

Industry Standard
M36

Free

Defaults provided

awwa.org/waterlosscontrol




AWRVA Provides |

N\

American

ater Works
Association

NOT AS 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

~1 <.stem Data Inputs

pongatrs 1] 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

L

Can be
Calendar
Year or
Fiscal
Year




Units of Measure

MG,
Megaliters,
Acre Feet

UNITS HAVE TO BE CONSISTENT ACROSS THE AUDIT



Next Step

ASSEMBLE
RECORDS
AND DATA




DATA FITS INTO 5§ CATEGORIES

Water Delivered
to Customers

System

Other
Information

Financial
Information




Important Considerations with Water Audit
DE]r:]

Your data was not
generated For the
purpose of water
aud|+|n9 it may be great

Over time, you can
change how you collect

For He purpose in tended, . data to rela}+e it to your
but not always great For : ‘ | water auditing needs

ahomdlies/issues/inaccuraci
es/concerns with the datg;
These can be addressed
before entering in the
software or over time




=

collect your % 4 d

data?
by hand
electronically

Where do you
store your data?



| don't have any good data

reaarding what is going on in
my system Can | realy do
a water audit? |




Let's Look
Closer At
How the
Water
Audit

Software
Works

AVWWA Free Water Audit Software:

Water fudit Report for: |Northern San Leandro Cormbined Water Sewer Storm Wility District (0007300}
Reporting Year:| 2013 || 19013- 124013

Al elurmest o be entered 35 MLLION GALLONS (US) PER YEAR

laster hieter Errar Adjustments
WATER SUPPLIED ----------- Enter grading in column 'E' and ' *  Pent Walue:
“Walurme from own sourses: 1,000.000] WG - 100.000 G
W atet irmported: MG * G
W ater exported: 400,000 | MG 2 % [25.000 AG
Enter negative % or value for under-registration

WATER SUPPLIED: 525.000] MG Enter positive % or value for over-registraton

AUTHORIZED CONSUMPTION

Billed metered: 700,000 MG
Billed unmetered: S0.000| hGH
Unkilled metered: G

Unbilled unmetered: 10.513] MG

Default eption sdected fer Unkilled unmatered - 3 grading of Sis applied bt net displayed

AUTHORIZED CONSUMPTION: [ 760313 MG

WATER LOSSES (Water Supplied - Authorized Consurmption) E4.5633| hMGM
Lonarent | aesas

Unauthorized consurmpton: --I 10‘” S.CIL'DI G
Unathorized consurmption welure entered is grester than the recommended default walue

Custormer metering inaccuracies; --l g 7.071| MG
Systematic data handling errors: -- i 5000 WG

Apparent Losses: 15071 MG/

Red Losses = Water Losses - Apparert Losses: - A9 817 G

WATER L OSSES: [ £4.653 MG

NON.FEVEN|IE WATER
NoN.REVENUE waTER: 75.000| MG/

= Wimtet lossas + Lbillad htarmed + Libilad Uninstersd
SYSTEM DATA

Length of mairs: [N 7 ] riles
Nurmber of active AND inactive servce connections: [ L & |
Service connection density: [ ] comn.tnile main

Are custormer meters typically loc ated atthe curkston of property line? ‘ﬂ
Luprage length of customer service line: ||
Arerage length of custormer service line has been set to zere and = daa grading score of 10 has been spplied

fwerage eperatng pressure: [N 5 || £0.0/ psi

COST DATA

Total annual cost of operating water sy stetm Bl Yaar
S ustormer retail unit cost{applied to App arent Losses): - -I 7 1000 gallons (USY
“fariahle production cost{applied to Real Losses): || -I 7 Ehdlion gallans 11




Beginning the Water Audit

AWWA Free Water Audit Software v5.0

American Water Works As=ociation Copyright® 2014, All Rights Resen

This spreadsheet-based water audit tool is designed to help guantify 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

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

-

below.

Please beqgin by providing the following information The following quidance will h te the Audit

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

Telephone | Ext: | |:| Value calculated based on input data

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

CityTown/Municipality: |
State / Province: |Se|ect a state / province from the list Use of Option Pcnt Value:

¢ _ (Radio)
ountry: | | Buttons: ﬂzﬁ%l

L
Year | | Select Type... | / ’\

StartDate: | | Enter MMAYYYY numeric format Selectthe default Toenter a value, choose
End Date: |:| Enter MMM numeric format percentage by choosing the this button and enter a
option button on the left valueinthe cell to the
Audit Preparation Drate: |:|
\alume Reporting Units: [Million 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

-~ Service Conned

E “\ Choose the Instructions sheet as the starting point




Beginning the Water Audit

AWWA Free_Water Audlt Software v5 0

This spreadsheet-based water audit tool is designed to help guantify 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

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

-

below.

Please beqgin by providing the following information The following quidance will he complete the Audit

ame of Contact Person: All audit data are entered on thh Reporting Worksheet
Email Address: | | Walue can be entered by user

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

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

CityTown/Municipality: |
State / Province: |Se|ect a state / province from the list Use of Option Pcnt Value:

(Radio)
Buttons: ﬂ-ﬁ%l

? * L
Year: Select Type... / f\

Start Date: I:I Enter MM/ numeric format Selectthe default To enter a value, choose
. Z Ercenta Eb‘ Ehnns|n ‘the th|5 buﬁﬂl‘l al‘ld E!I'Itera
End Crate: I:I Enter MM/ numeric format p ge oy gd Valie Rl el s

option button onthe left
Audit Prepar. ‘on Date: |:|

Volume Reportin Units: |Million gallons (US)
PWSID fOh

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

' M | Instructions - Repurtmg Wurl' it Performance Indicators - Comments - Water Balance -~ Dashboard - Grading Matrix - " Service Connect

Enter contact information & system information




Beginning the Water Audit

AWWA Free_Water Audlt Software v5 0

This spreadsheet-based water audit tool is designed to help guantify 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

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

-

below.

Please beqgin by providing the following information The following quidance will h complete the Audit

Mame of Contact Person: | All audit data are entered on thy Reporting Worksheer

Email Address: | | | Walue can be entered by user

Telephone | Ext: | |:| Value calculated based on input data

Mame of City / Utility: | | | These cells contain recommended default values
CityTown/Municipality: |
State / Province: |Se|ect a state / province from the list Use of Option Pcnt Value:

(Radio)
Buttons: | {}25%|

: ®
: Select Tvpe... / ’\

: I:I Enter M 7YY numeric format Selectthe default Toenter a value, choose

EndDate:| | Ente. W 4. ¥ numeric format percentage by choosingthe this button and entera
option button on the left value inthe cell to the

Audit Preparsss '

\alume Reporting Units: |Million gallons (US]

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

' Nl Instructions - Repurtmg Wr ssheet - Performance Indicators - Comments - Water Balance . Dashboard - Grading Matrix - " Service Connect

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 Audlt Software v5 0

This spreadsheet-based water audit tool is designed to help guantify 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

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

-

below.

Please beqgin by providing the following information The following quidance will h complete the Audit

Mame of Contact Person: | All audit data are entered on thy Reporting Worksheer

Email Address: | | | Walue can be entered by user

Telephone | Ext: | |:| Value calculated based on input data

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

State / Province: |Se|ect a state / province from the list Use of Option Pcnt Value:

(Radio)
| Buttons: {}25%|

Country: |

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

Selectthe default Toenter a value, choose

EndDate:| | Enter MMAYYY numeric format percentage by choosingthe this button and entera
. option button on the left valueinthe cell to the

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

H 4 » Nl Instructmns,x ey .. ~ing Worksheet - Performance Indicators " Comments . Water Balance . Dashboard - Grading Matrix - " Service Conned

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
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AWWA Free Water Audit Software: WAS v5.0

American Water Works Assagiation.

_Reporting Worksheet : " Copyright ©2014, All Rights Resorved:

Water Audit Report for: [Waterworld Water Utility (xxx333x00

L+ ] Reporting Year:[ 2016 [[1/2016 - 1212016
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
utility meets or exceeds all criteria for that gmde and all grades below it. Master Meter and Supply Error Adjustments
WATER SUPPLIED Enter grading in column 'E' and 'J* >

Volume from own source: MGIYr MG/Yr
Water imported: ... MG/Yr MG/Yr
Water exported: [l - MG/Yr MG/Yr

Enter negative % or value for under-registration
WATER SUPPLIED: 0 00| MG/Yr Enter positive % or value for over-registration

AUTHORIZED CONSUMPTION Click here:

Billed metered: Ml MG/Yr for help using option
Billed unmetered: N MG/IYr buttons below
Unbilled metered MGIYT 3 Value:
Unbilled unmetered: MGIYr [ Io@&T — uew

Enter a positive value, otherwise a default percentage of 1.25% (of billed metered) is applied and a grading of 5 is applied but not displayed
Use buttons to select

AUTHORIZED CONSUMPTION: M [ 0.000] monvr percentage of water
e i

suppl
value
WATER LOSSES (Water Supplied - Authorized Consumption) MGIYr

Apparent Losses Pent:

Unauthorized consumption: MGIYr 0.25% Ll'j_ MG/Yr

Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed
Customer metering inaccuracies: [:I 0.000| MG/Yr
Systematic data handling errors: 000| MG/Yr 025% @ O |

Apparent Losses:

Real Losses = Water Losses - Apparent Losses: 0.000| MG/Yr
WATER LOSSES: MG/Yr

NON-REVENUE WATER: 0.000| meivr

= Water Losses + Unbilled Metered + Unbilled Unmetered
SYSTEM DATA

NON-REVENUE WATER

miles.
Number of active AND inactive | + ]
Service connection density: conn./mile main

Are customer meters typically located at the curbstop or property line? B i (length of service line, beyond the property
Average length of customer service line: | 2 | boundary, that is the responsibility of the utility)

COST DATA

Customer retail unit cost (applied to Apparent Losses) 3 . p T
Variable production cost (applied to Real Losses) $/Million gallons  DUse Customer Retail Unit Cost to value real losses

WATER AUDIT DATA VALIDITY SCOR!

IR SN WP PRI A S i 7o, - . |

PRIORITY. FOR ATTENTION:

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

NEXT STEP
DEVELOP
INPUTS



STARTING POINT: WATER SUPPLIED

AWWA Free Water Audit Software: WAS v5.0

Za\

Rep

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

: Click to add a comment Reporting Year:| |

| 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 ofthe 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, detem‘une the hlghestgrade
where the utility meets or exceeds all criterja forthat arada : Master Meter and Supply Error Adjustments

Pent: Value:

13 \WATER SUPPLIED

15 . Al ) [®@o]  lwem
16 3 K Al @O0 wew
7 3 K @l . @O0 jwomw

18 | Enter negative % or value for under-registration
1Ci_: WATER SUPPLIE™- : 3 Enter positive % or value for over-registration
B —
22 /AUTHORIZED CONSUMPTION Click here:
23 _ Billed .etered: ] for help using option
24 | Bille” unmetered: buttons below

U lled metered:

4 4 » M| Instructions | Rep orting Worksheet ~Performan~ .ndicators -~ Comments - Water Balince . Service Connection Diagram

finitions

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

AWWA Free Water Audit Software: WAS v5.0

~ American Water Works Association.
Zopy _,_ i @14 Al !":"-L' s Resery

Water Audi

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-reqgisters



USING METER ERRORS

AWWA Free Water Audit Software: WAS vE.0

RE _ wﬂ ks eEt knﬂ'mWntﬁrWnrhﬁt

dit Report for: Waterworld Water Utility (300¢33 3xxx)

aporting Year: 2016 || 112016 - 12/2016 |

etered values should be used; it melerac values are unavailable please eslimate s value. Indicale your contidencs in the accuracy of the
drop-cown list 1o the left of the input ce!l. Hover the mouse over the cell to oblain a descrnption of the graces

All velumes to be entered as: MILLION GALLONS (US) PER YEAR | [
1 for each input, datermine the highest grade where

xds all critena for that grade and all grades below it Master Meter and Supply Error Adjustments
e Enter grading in column 'E" and 'J'

own scurces: KN IED 1‘ 16.897| mG/vr ; 05%| & X MarYe

ater imparted: JE0 MGYT 2 MGYr
ater exported: |0 MG : & MGYr

Enter ne | ‘ive % or value for under-registralion
R SUPPLIED: w Enter pes tive % or value for aver-registration

Note the Increase in
Water Supplied

due to the under-registration of
the meters



WATER SUPPLIED VALUE

AWWA Free Water Audit Software: WAS v5.0

m Reporting Worksheet Copyigh ©2014, Al Rt R

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
'Reporting Worksheet Copyign ©201%. Al Rghis Resened

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

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

2 AUTHORIZED CONSUMPTION Clickhere:
Billed metered: “ for help using option
Billed unmetered: buttons below
Unbilled metered: [ IEN Pcnt: Value:

Unbilled unmetered: -ﬂ ) | 125% @ O | IMGT
Default optir-  :lected TOT = _a gradipg i P not displayed A
_ i Usebuttonsto select
A’ .1 ORIZED CONSUMPTION: 7 I MGHYT percentage of water
supplied
OR
... value

35 WATER LOSSES (Water Supr .ed - Authorized Consumption) | 0.000| MG

; -Apparent Losses Pent: t Value:
1 b
Unauthorized consumption: I M | 0.000] MG L 025%| @ O |
Def ualt option selected for unauthorized consumption - a grading of 5 is applied but not displayed

Customer meteringinaccuracies:n 0.000] MGHYT ® O
Systematic data handling errors: B IEN 0.000| MGHT 025% @& O

Apparent Losses: | ﬂ.DﬂD| MGAT

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

red:
Unbilled metered:
Unbilled unmetered:

Billed metered: Bl 118 MG
Billed unmeterad: BN [ MGIYT
Unbilled metered: S B 7 MG

Unbilled unmetered: B £ 3 MG T

Unbilled Unmetered volume entered is greater than the recommended default value
hulions ta salact
AUTHORIZED CONSUMPTION: [l 124.130| mGrvr el

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

Amencan We}erWor

Click to access definition Water Audit Report for:|<< Please enter system details and contact information on the Instructions tab =5
Click to adda comment Reporting Year: | |

WATER SUPPLIED: | U.D‘DD| MGHYT Enter positive % or value for over-registration

{AUTHORIZED CONSUMPTION Clickhere: [EH
Billed metered: MG for help using option
Billed unmetered: MGHT buttons below
Unbilled metered: MGMYT : Value:
Unbilled unmetered: 0.000| MGHT : [ ] |MGNr

Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed
AUTHORIZED CONSUMPTION: | U.I}DD| MGHYT

.. Usebuttonsto select
percentage of water
supplied

5 WATER LOSSES (Water Supplied - Authorized Consumption) 0.000| MG
] 'Agparent Losses

Unauthorized consumption: U.[][JU| MGHT
Default option selected for unauthorized consumptlon a grading of 5 is applied

Systematic data handling errors:

Apparent Losses: | 0.[HIH]| MGHYT

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

b

3 = G

c

AN AWWA Free Water Audit Software: NERSLED
= '
4 | Il | Cickto scoess definition Water Audit Report for:
5 | Bl | Cickto sdd a comment Reporting Year:
23 Defaultg A
. Usebuttons to select
3[] L percentage ofwater
supplied
33 OR
35 WATER LOSSES (Water Supplied - Authorized Consumption) | 0.000| wGrvr i e
37 |Apparent Losses Pent: vy Value:
a8 Unauthorized consumption; ERIEE  ° 0.000| MGrYT | 025%| ® O | MGHYT
40 Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed
42 | Customer metering inaccuracies: -“ 0.000| MGIvr . MGIYT
43 | Systematic data handling errors: 2 0.000] MGH'T 025% @& MGIYT
45

Apparent Losses:

 NON-REVENUE WATER

59 = Water Losses + Unbiled T
r_ES'!"S‘IEM DATA

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

loss, and real loss



SYSTEM CHARACTERISTICS

AWWA Free Water Audit Software: WASVE.D

sheet - wa_tuwms Associstion.

e o e

2 e :m [ing Wo
.

BB | Cickto sccess defintion Water Audit Report for:|<< Please enter system details and contact information on the Instructions tab >> |
Bl | cickto sdd a comment Reporting e

H'DH REVEMNUE V&

NON-REVENUE WATER: [N | 0.000] marer

Length of mains: Ea miles

Mumber of active AMND inactive service connections: 55 I

| Semnvice connection density: E3a conn./mile main
Are customer meters typically located at the curbstop or property

; ”r_m? {length of service line, beyondthe property
Average length of customer service line: [E3I IEH boundary, thatis the responsibility of the util

Average operating pressure: [ENEE Y/

COST DATA

Total annual cost of operating water systeny
Customer retail unit cost (applied to Appare - “ -
Wariable production cost (appliedds LDSSES} - “ - S/Milion gallons [ Use Custamer Retail Unit Cast ta walus 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:
Repo Vorksheet

L e e T

WASYE.D
Water Wudls HA=cociation.
4. Al b Recenved.

LITIA

Click to access definition

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

Click to add 8 comment Reporting Year:

7 | NON-REVENUE WATER

| NON-REVENUE WATER:
= Water Loszes + Unbilled Metered + Unbilled Unmetered

| 0.000]

MGMT

) | SYSTEM DATA

Length of mains: B8 IE8
Mumber of active AMND inactive service connections: 55 I

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

Average length of customer service line: [E3I IEH

Average operating pre

miles
conn./mile main

{length of service line, beyondthe property
boundary, thatisthe responsibility of the utility)

Total annual cost of operating water system: 10 I8
Customer retail unit cost (applied to Apparent Losses): 10 B
Variable production cost (applied to Real Losses):; Ea

S/vear

SMilion gallens [ Use Customer Betail Unit Cost to valusgs

| WATER AUDIT D8 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

A AWWA Free Water Audit Software: JassE0
k u c . Lamrsiczan Wislon Wik Asastnsalion
'ﬂ-& User Comments Gopyfiaht © 2014, All Rihts Reserved.
IUse 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 i= 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 = S00/month, sewer cleaning = 2000/month (6,400*12/1000000)

Unautharized consumption:

Instructions | Reporting Worksheet | Performance Indics Comments  WatcYalance | 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 5D

gl

Click to access definition Water Audit Report for:|Watertown USA Water Treatment Works (2000YYYY)
Click to add a comment Reporting Year:| 2014 || 1/2014-12/2014 |

Please enter data in the white cells below. Where available, meteredvalues should be used; if metered values are unavailable pleas e estimate a value. Indicate your confidence inthe
accuracy oftheinput data by grading each component {nfa or 1-10) usingthe drop-down list to the left oftheinputcell. Hover the mouse over thecellto obtain a description ofthe grades

All volumes to be entered as; MILLION GALLOMS (US) PER YEAR

Toselectthe 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

WATER SUPPLIED Enter grading in column '€ and /' ————=  pent: Value:

Volume from own sources:
Water imported: [ES

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

AUTHORIZED CONSUMPTION Click here: [EN
Billed metered: / A08) N for helpusing option
Billed unmetered: B9 : ' buttons below
Unbilled metered:; [ ; AT Value:
Unbilled unmetered: B 1{? ® |1.450 MG

Lnbilled Unmetered volume entered is grovgg in the recommended default v
buttons to select
AUTHORIZED CONSUMPTION: E3 831 55| MGHT ra """" centage of water

supplied

WATER LOSSES (Water Supplied - Authorized Consumption) | 14.995| MGy
Apparent Losses Pcnt

_—m_‘l ] E——. I

By v . A 1
M | Instructions | Reporting 'M}rksheet_ " Performance Indicators - Comments . Water Balance ~ Dashboard -~ Gmdmg Matrix - Service Connection Diagra




How Do You Know \What
Data Grade To Use?

AWWA Free Water Audit Softwart
Reporting Worksheet

Click to access definition Water Audit Report for:|Watertown USA Water Treatment Works |
Clickto add a comment Reporting Year:| 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

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

Wi
Hover the cursor Volume from own sourcess 95.206| MG/
ried: BEs MGHY
O\.’er the.red Waterexggned: MGN:
__triangle in the

— corner
AUTHORIZED CONSUMPTION

WATER SUPPLIED: MGHYT

Billed metered:
ey E—




How Do You Know \What
Data Grade To Use?

LUl U AU TUT 2l LIL, UELE = LTE Uheal Yl aue

s or exceeds all criteria forthat grade and all grades below Master Meter and Supply Error Adju:tme nts

[11E l.llll

WATER SUPPLIED:

Billed metered: - B: o . F breake ; are metered, or at leas of the source f erived From
B|”Ed Unrﬂ:EtEfE‘d - n I mete . o acy testing 2 = calibra of related inst e -onducted annually,

calibration of related
nd aut=s ||j|- af +f uracy

RIZED CONSUMPTION: : I e s ion 5 e metered, meter ac sting an it calibration of related

ures 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......

LUl U AU TUT 2l LIL, UELE = LTE Uheal Yl aue

s or exceeds all criteria forthat grade and all grades below Master Meter and Supply Error Adju:tme nts

[11E l.llll

WATER SUPPLIED:

Billed metered: - B: o . F breake ; are metered, or at leas of the source f erived From
B|”Ed Unrﬂ:EtEfE‘d - n I mete . o acy testing 2 = calibra of related inst e -onducted annually,

calibration of related
nd aut=s ||j|- af +f uracy

RIZED CONSUMPTION: : I e s ion 5 e metered, meter ac sting an it calibration of related

ures are

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




Volume from own sources

GRADE DESCRIFTION
n/a Select this grading only 1fthe water utility purchases/imports all of its water resources (1.e. has no sources of its own)
1 Less than 25% of water production sources are metered, remaining sources are estimated.
Mo regular meter accuracy testing or electronic calibration conducted.
22% - oU% of treated water production sources are metered; other sources estimated.
< Mo regular meter accuracy testing or electronic calibration conducted.
3 Conditions between 2 and 4
4 50% - 75% of treated water production sources are metered, other sources estimated.
Occasional meter accuracy testing or electronic calibration conducted
5 Conditions between 4 and b
At least 75% of treated water production sources are metered, or at least 30% of the source flow 1s denved from
6 metered sources. _ e _ Lt
Meter accuracy testing and/or electronic calibration of related instrumentation is conducted annually.
Less than 25% of tested meters are found outside of +/- 6% accuracy.
i Conditions between 6 and 8
100% of treated water production sources are metered,
) Meter accuracy testing and electronic calibration of related instrumentation 15 conducted annually,
Less than 1U% of meters are found outside of +/- b% accuracy
q Conditions between 8 and 10
100% of treated water production sources are metered,
10 Meter accuracy testing and electronic calibration of related instrumentation is conducted semi-annually, with less than

10% found outside of +/- 3% accuracy.

Procedures are reviewed by a third party knowledgeable in the M36 methodology




OBTAINING DATA GRADING

# HOME &h SERVICES @ EVENTS @ BLOG = CONTACTUS

SOUTHWEST
ENVIRONMENTAL . .
Q mance e Southwest Environmental Finance Center
WHO WE ARE

= SERVICES

WHAT WE DO keeping together is a process;
ASSET MANAGEMENT working together is a success.” |

—
SMALL SYSTEMS PROJECTS b -

=Henry Ford

SOURCE WATER PROTECTION

TRIBAL DRINKING WATER

WATERCARE COMMUNITIES

EVENTS



OBTAINING DATA GRADING
SHEETS

AUNM
# HOME «h SERVICES EVENTS @ BLOG = CONTACTUS

Home = Servicas >\Water Loss Control

SOUTHWEST
ENVIRONMENTAL
FINANCE CENTER

WHO WE ARE

= SERVICES

WHAT WE DO
ASSET MANAGEMENT

SMALL SYSTEMS PROJECTS Wate I LOS S CO ntr0|
SOURCE WATER PROTECTION

TRIBAL DRINKING WATER

WATERCARE COMMUNITIES

Ove@iew Training




OBTAINING DATA GRADING
SHEETS

e Apps &% Cload Server F] Elizaveln Gonline an F’I kylic Himmelburges o @8 cayuse @89 SWEFC K Frosenlation Porlal

Recent Posts Water Audit Data Grading Sheets

Requlations: Love ‘em or Hate ‘em
Common Sense or Overreach e E] - A significant componant of the water loss Water Audit Software is data

hre You Paving Too M 17 LInderst: i - - = 3 20 7
Are You Paying Too Much? Understanding £ s grading. As you will see when you review the AWWA Water Audit

our energy rate schedulas } ; :
ye s ; o - software, each data input and output you report in the sofiware is greded
Toxic Water — Our Rasponsibility - p—— P i F

: ik s 4 for rzliability or & scale of 1-10. However, cue to the software’s Exce!

<o} 5 - Bk — = ; ; :
H1aVS Yo Gedn S sleaina bl e f : format, the daja criteria are somewhat difficult to read in the
Asset Management T

Events Calendar

gradas balow

Mar 2017
TF
2 3

The data gredes will be enterad in cclumns E and J of the workshest in
I cells denoted with & red triangle in their upper right hand corners as
L shown in the image at the |eft. Click on the image to expand.




Volume from own sources

GRADE
n/a Select this grading only ifthe water utility purchasesfimports all of its water resources (i.e. has no sources of its own)
1 Less than 25% of water production sources are metered, remaining sources are estimated.
Mo regular meter accuracy testing or electronic calibration conducted.
£2% - oU% of treated water production sources are metered; other sources estimated.
< Mo regular meter accuracy testing or electronic calibration conducted.
3 Conditions between 2 and 4
4 50% - 75% of treated water production sources are metered, other sources estimated.
Occasional meter accuracy testing or electronic calibration conducted
5 Conditions between 4 and b
At least 75% of treated water production sources are metered, or at least 30% of the source flow 1s denved from
6 metered sources.
Meter accuracy testing and/or electronic calibration of related instrumentation is conducted annually.
Less than 25% of tested meters are found outside of +/- 6% accuracy.
7 Conditions between 6 and 8
100% of treated water production sources are metered,
8 Meter accuracy testing and electronic calibration of related instrumentation 15 conducted annually,
Less than TU% of meters are found outside of +/- b% accuracy
q Conditions between 8 and 10
100% of treated water production sources are metered,
10 Meter accuracy testing and electronic calibration of related instrumentation is conducted semi-annually, with less than

10% found outside of +/- 3% accuracy.

Procedures are reviewed by a third party knowledgeable in the M36 methodology




Note that Data Grades Are Related to
Practices, Policies_Procedures

Seleps fits own)
=~ For Example: The Data Grade for Volume of
Own Sources is Related to Three Things:

% of water production sources metered
Meter accuracy testing & Electronic

N Calibration

7 Accuracy of the Meter

eter

Less than

Conditions beth\
100% of treated water pry

Meter accuracy testing a /,n—rv_rﬁducted semi-annually, with less than

10% found outside of +/-
Procedures are reviewed by oy knowledgeable in the M36 methodology




Volume from own sources

DESCRIPTION

clect this grading only if the water utility purchases/imports all of its water resources (i.e. has no sources of its own)

than 25% of water production sources are metered, remaining sources are estimated.

eter accuracy testing or electronic calibration conducted.

treated water preduetlen eeureee are metered other sources estimated.

Occasional meter accuracy testing

i If you can meet or exceed ALL the
Conditions between 4 and 6

At least 75% of treated water production eeurI Criteria, in the bOX, move up to the next

metered sources.

Meter accuracy testing and/or electronic caip, Nigher number

Less than 25% of tested meters are found outsSlde 01 7/- DYe dcculacy.

Conditions between 6 and 8

100% of treated water production sources are metered,

Meter accuracy testing and electronic calibration of related instrumentation is conducted annually,

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

Conditions between & and 10

100% of treated water production sources are metered,

10

Meter accuracy testing and electronic calibration of related instrumentation is conducted semi-annually, with less than
10% found outside of +/- 3% accuracy.

Procedures are reviewed by a third party knowledgeable in the M36 methodology




Some Grades are “Conditions
Between” Two Grades

Volume from own sources

DESCRIPTION

Select this grading only if the water utility purchases/imports all of its water resources (i.e. has no sources of its own)

Less than 25% of water production sources are metered, remaining sources are estimated.

o regular meter accuracy testing or electronic calibration conducted.

- 50% of treated water production sources are metered; other sources estimated.

- 0f treated water production sources are metered, other sources estimated.

eter accuracy testing or electronic calibration conducted

Al least 75% oftred
metered sources.

Meter accuracy testing and/or €

Less than 25% of tested meters are 10WggLl If you are able to check ALL
Conditions between 6 and 8 the boxes on the number

100% of treated water production sources 3

Meter accuracy testing and electronic caibr] below and only SOME of the

Less than 10% of meters are found outsidg boxes On the number above
Conditions between 8 and 10 ’

100% of treated water production sources 4 Choose the “conditions

Meter accuracy testing and electronic calibr ”
10% found outside of +/- 3% accuracy. between Tt bOX'

ually, with less than

Procedures are reviewed by a third party knowledgeable in the M36 methodology




Data Grade Entry

AWWA Free Water Audit Software:

Watertown USA Water Treatment Works (OO3YYYY)
172014 - 1212014

BEB | Ciick to access definition Water Audit Report for:

Click to add a comment Reporting Year:| 2014 ||

Please enter data in the white cells below. Where available, meteredvalues should be used; if metered values are unavailable pleas e estimate a value. Indicate your confidence inthe

accuracy oftheinput data by grading each component {nfa or 1-10) usingthe drop-down list to the left oftheinputcell. Hover the mouse over thecellto obtain a description ofthe grades
All volumes to be entered as; MILLION GALLOMS (US) PER YEAR

Master Meter and Supply Error Adjustments

Toselectthe correct data grading for each input, determine the highest grade

where the utility meets or exceeds all criteria forthat grade and all grades below
WATER SUPPLIED : Enter grading in column 'E* and "' =  Pcnt Value:
Volume from own sources: B B . BE Y c0nle o MGIYT
Water imported: [ES S BEE & O MGIYT
B3R ® MG/YT
Enter negative % or value for under-registration

Water exported: EA
Enter positive % or value for over-registration

WATER SUPPLIED: i
Click here: IEl

AUTHORIZED CONSUMPTION
Billed metered: / 408 I for helpusing option
i ' buttons bel o
ALETA Yalue:

Billed unmetered: B9
Unbilled metered:; [
1{“3 @ [1.450 MG

Unbilled unmetered: I :
Lnbilled Unmetered volume entered is grovgg in the recommended default v
ra ________ buttons to select
centage of water
supplied

AUTHORIZED CONSUMPTION: 83.156] MG

14.995| MGy

Pcnt
. : . S -
4 Eradmg Matrix Service Connection Dlagra

VWATER LOSSES (Water Supplied - Authorized Consumption)
Apparent Losses
M| Instructions | Reporting Worksheet , Performance Indicators - Comments -~ Water Balance - Dashboard




The most important +hina is to
make sure you are honest
about what the data ar'aale
should bell

The right data 9rac|e is the

one that accurately refects

P |

- p—

P
w




Overall Validity Score

AWWA Free Water Audit Software:
' | Worksht

Click to access definition Water Audit Report for:|Green Valley Water System (XXXXXXXX)
Click to adda comment Reporting Year:| 2012 || 12012-122012 |

COST DATA

Total annual cost of operating water system: n 5$400,000| $ear
Customer retail unit cost (applied to Apparent Losses): $2.00 |$’1UUU gallons {US)
Variable production cost (applied to Real Losses): $2,000.00| $Million gallons [ ]Use Customer Retail Unit Cost to value real losse:
Retail costs are less than (or equal to) production costs; please review and correct if necessary

WATER AUDIT DATA VALIDITY SCORE:

Add a grading value for 2 parameter(s) to enable an audit score to be calculated

PRIORITY AREAS FOR ATTENTION:
Based on the information provided, audit accuracy can be improved by addressing the followind co

| 1: Volume from own sources |

[ 2:Billed metered | If y0u miss any

| 3:Billed unmetered |

grades you will
get message




Overall Validity Score

AWWA Free Water Audit Software: _ WAS V5.0
Rep()rtinq Works heel; T n Water Works Assoc

Watertown USA Water Treatment Works (XXXXYYYY)

Click to access definition Water Audit Report for:
Click to add a comment Reporting Year:| 2014 || 12014 - 1212014

WATER AUDIT DATA VALIDITY SCORE:

A weighted scale for the components of COMat
PRIORITY AREAS FOR ATTENTION:

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

=

Water Audit
Data Validity

Score



Validity Priorities

AWWA Free Water Audit Software:

UNY VVOTRSTH

: Click ta access definition Water Audit Report for: ' Watertown USA Water Treatment Works (XXXXYYYY)
Reporting Year: 2014 |

WATER AUDIT DATA VALIDITY SCORE:

Priority Areas

A weighted scale for the components of consumption and water loss is incl

on the information provided, audit accuracy can be improved by address™iNgge following compa

1: Volume from own sources

for Attention to
Increase
aual valus e caeuiation ot vatiaiey il VAlIAIty Score




If the Data Validity Score is Low,
What Should be the Response?

AWWA Free Water Audit Software: _ WAS V5.0
Rep()rtinq Works heel; T n Water Works Assoc

Watertown USA Water Treatment Works (XXXXYYYY)

Click to access definition Water Audit Report for:
Click to add a comment Reporting Year:| 2014 || 12014 - 1212014

WATER AUDIT DATA VALIDITY SCORE:

A weighted scale for the components of COMat

PRIORITY AREAS FOR ATTENTION:

Based on the information provided, audit accuracy can be improved by addressing the following confponSRg
1: Volume from own sources
2: Unbilled metered at
Res ponse:



The Three Results of the
Water Audit
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THE DASHBOARD
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THE WATER BALANCE IS FILLED
OUT BY THE SOF TWARE

Water Audil Report for:

Reparting Year:

2018

Ti2018 - er2016

Bats Validity Scors

N Sourmes

(Bdjusted for
known arrors)

Lystem Input
P24

Watsr Importad

Watsr Exportad

Watur Supplied

24

I PN T

Billag Authorzed Consumption

5070

Esvenue Viater
0000

Revenue Water

Bllled Water Expored

Billed Pletered Consumplion (waler
exporied s removed)

Ellled Uinmetersed I:ﬂl'l!llmlﬂl‘l S0

\¥ater Losses

Unbiliea Authorzad Cansumption

e

Apparent Lossus
mrse

-
Mon-Revenus Watsr |
(NRAY)

Y Unbilled Meterad Consumption

Unbilled Unmetsred Consumplion

L]
Unautherized Consumation

Custamer Metsnng inaccuraciss

Systemanie Data Hanciing Errors

3622

Real Losses
2304

TLeakage on Transmission andior
Distribution Mains
Not brokern Sowm
Lezkage and Dverticws at Ulihky's murugz"
Tanks
ot brokcmn Jewn

LﬁHH’:gﬂ an Sarvies Cannestlans
Mot Dirokerr down

Instructions | Reporting Worksheet | Performance Indicators

Comments

Water Balance | Dashbocard  Grading Mat




WHAT TO DO NEXT: LOOK
AT THE TOOLBOX




Data Validity, Data Results Out of Range

Validity, Billed Unmetered Use, Unbilled Unmetered Use

Validity

Validity; Other Benefits Related to Asset Inventory &
Management

Authorized, Unbilled usage

Authorized, Unbilled Use
Unbilled unmetered

Customer metering inaccuracy
Unauthorized Use

Systematic Data Handling Errors
Real Losses

Real Losses

Real Losses

Real Losses

Real Losses
Real Losses: Leakage on Mains
Real Losses: Leakage on Services

Real Losses: Unreported Leaks

1 - Validation of supply & consumption volumes; Look
for Data Grade Improvements

2 - Estimating and tracking unmetered use

3 — Master Meter Annual Testing Program

4 — Mapping the System

5 — Review Policies & Procedures for unbilled customers

7 - Installing meters on unmetered connections
6 - Unidirectional flushing program

8 - Meter testing & replacement

9 - Theft Deterrence

10 - Billing system audit

11 — Collecting & Analyzing Break Data

12 - Improve speed/quality of repairs

13 - Locate & eliminate pressure transients (surges,
water hammer)

14 — Night Flow Analysis

15 - Reduce peak and overall pressure
16 — Main Replacement

17 — Service Replacement

18 - Acoustic leak survey

Low-Mid

Low

Low - Mid
Low - Mid

Low

Mid

Low
Mid-High
Low - Mid
Low-Mid
Low

Low

Low-Mid
Mid
Mid-High
High

Mid - High
Mid



If you take the time
to do a water audit
and check the data
there are cost

benefits to doing it




What can zzu do at
| your own racility
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- Don't LLet what you
can't do stop you

From doing what you
can do.




CONTACT US WITH
QUESTIONS OR FOR HELP

HEATHER HIMMELBERGER DAWN NALL

heatherh@unm.edu efcnall@gmail.com

http:/lefcnetwork.org http://efcnetwork.org

Southwest
Environmental
Finance

Smart Management for - ::j;"' 4 Center
Small Water Systems Z
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