PENNSYLVANIA Teresa K. Harrold

Director, Corporate Counsel
AMER‘[CAN WATER 852 Wesley Drive | Mechanicsburg, PA 17055
Phone: 717-550-1562

teresa.harrold@amwater.com

VIA eFiling

April 28, 2025

Matthew L. Homsher, Secretary
Commonwealth of Pennsylvania
Pennsylvania Public Utility Commission
Commonwealth Keystone Building, 2nd Floor
400 North Street

Harrisburg, PA 17120

Re: Annual Water Audit Summaries for year ended December 31, 2024
Docket No. M-2025-3052805

Dear Secretary Homsher:

On behalf of Pennsylvania-American Water Company, | am filing the Company’s annual water
audit summaries for the year ended December 31, 2024.

As directed by the Commission’s filing requirements, the Company is also providing a working
electronic copy in Microsoft Excel format.

If you have any questions, please do not hesitate to contact me.

Sincerely,

,-lhu
Teresa K. Harrold
Enclosure

cc: C. McKinley w/Annual Water Audit Summaries and Microsoft Excel Files

WE KEEP LIFE FLOWING®
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AWWA Free Water Audlt Software v6.0

Aurnrican Wit VY

This sprandshoet-based water audlt fool is designed to help quantify and track wator losses mclnlewrhwnher distribution systems and |dentify areas for improved sfficiency and cost recovery. It provides a “tep-down™

summary water audit format and is not meant o take the place of a fulk-scale, comprehensive water audit format. Auditors are strongly d lo refer to the most current edition of AWWA M36 Manual for Waler Audits for
detailed guidance on the water auditing process and targeting loss reduction lovels. This tool sovoral ! Shoets can be accessed using the tabs at the battom of the screen, or by clicking the TOC
links below.
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms /" “"“m“m:;"” i
. 9 . Name of Utility: [Pennsylvania American Water VOS5  Valume from Own Saurces
Start Page xnc:m;shaah Enter contact information and basic Name of Contact Person: |Jamas Baer VOSEA VOS Eror Adjustment
) Email: %bn@mwmm Wi Water Imported
. . e Telephone | Ext.: {61 3118 I WIEA  WI Eror Adjustment
Workshaot Cnier e required data on itie b the CibTounMunicpalty: [PAW - Al Distics _ —=—= WE  Waler Exportad
9 9- State / Province: Pu'lwylvnnia {P&} WEEA  WE Emor Adjustment
Interactive Data Answit about operati ices for each BMAC  Billed Matered Au'honzed Consumphon
Gradin audit inpul, and the data valldity grades will sutomatically Country: {USA = ] BUAC Billed L C
9 populato. Audit Preparation Date: || UMAC  Unbilled d [of
Rovlow NRW ficalors and Audit Year: {2024 = UUAC  Unbilled U d Authorized C
Dashboard Audit Year Label: |Calondar Fiacal, Calondar, ol SDHE  Systematic Data Handling Ermrs
graphical cutputs 1 ovaluats e resulsof e sudt. Audit Period Start Date: {Jan 01 = cMl C Metering
Enter nates to explain how values were calculated, Audit Period End Date: |Dec 31 2024 — ] UC  Unauthorized Consumption
Notes document data sources, and related informalion about Volume Reporting Units: |Million galians ru§} Lm  Length of mains
data management practices. Water System i : (Retail i | Ne  Number of service connections
Waler Type: |Potatio Waler 1 Lp  Average length of (privale) servica line
Blank Sheet -?_::owzlﬁl:ri:em;ngnl‘\':;ank . System ID Number: | AOP  Average Operating Pressure
L ) Valrdator Name/ID: —] CRUC  Customer Retail Unit Charge
. Email: VPC  Variable Production Cost
The values entered in the Worksheet aulomaticaily
Water Balance populate the Waler Balance. Eslimated Total Population Servad by Watar Utility. LJ
LossnFont_rol g:;:’;:h::t ® lnlerprat 1he foaulis ofithe sudit velicily, Color Key User input [_-_— Calculated Opticnal default

Use this sheet to understand the terms used in the audit

Definitions Bioc Guidance for the Worksheet Guidance for the Interactive Data Grading
Service Choosing to enter unit of percent or volume Use acranym buttons in IDG header to navigate among |npu|x Acronym Key above.
Connaction :?r:zg;:;is :::z:’;g possible cusiomersevice cannection (applies b VOSEA, WIEA, WEEA, CMI) White = needs orange = clear = not req; below.
Diagram g ___choose an upﬁun
1.00% 1
Ack ed r of the AWWA Free f
menls Water Audit Software v6.0, Yolume mm
Choosing o enter default or custom input o _ o —
(el UUAG,SEHE, U Al i s et o ot e T
AWWA Web Relouroel for Wﬂtor Lou Control chooso anl 3 '

o IR - Wy Conlio o - - asti
Items referenced in the Free Water Audll Softwars vS 0 on the wab | _custom 754 Grade wil populate v;):: r;:rI:‘v;:L:I?Ot:t;it:‘orle ¥
Data Grading Matrix v6.0 : i
Example Water Audit v6.0

The limiting criteria will be labeled along the right. If anly 1 limiting criterion is
shown, impraving on that criterion will achieve a higher data grade. If multiple

limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
achieve a higher data grade. A complets inventory of data grading criteria is
available in the Data Grading Matrix v6.0 (see web resources)

Water Audit Compiler v6.0
AWWA Reporis on Performance Indicators
M36 Manual

ou have quostions or comments regarding

software ploasa contact us at_wlc

AWWA Free Water Audit Software v6.0 Start Page 1
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Data Validity Score: 94 Data Validity Tier: Tier V (91-100)
See Loss Control Planning for Tier Details
Tier Il (26-50) Tier 1l (51-70)

Tier IV (71-90)

Tier | (s25)
Tier V (91-100)

Water Audit Report for: Pennsylvania American Water

AWWA Free Water Audit Software: Dashboard

Audit Year: 2024 Calendar

Actual KPI result
————

75" %ile

Median

resull is abo
90th %ile

10 %ile

10t %ile
Total Loss Cost Rate

NRW Components Summary

Total Volume of NRW = 25,082 Total Cost of NRW =
30,000 MGIYr $46,610,0221Yr

25,000 + B
20,000 +
15,000
10,000
5,000 -
0

I Real Losses

~ Systematic Data Handling Errors
Customer Metering Inaccuracies

$50,000,000

+ $45,000,000
+ $40,000,000
+ $35,000,000
- $30,000,000
+ $25,000,000
+ $20,000,000
+ $15,000,000
+ $10,000,000

+ $5,000,000

Volume (MG/Yr)

Unauthorized Consumption
Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

\ﬁg/rsf Ysall\ljre Basis of Valuation
Apparent Losses 2,051.3 $32,697,664 CRUC
Real Losses 21,569.3 $13,025,922 VPC
Unbilled Authorized Cons 1,467.8 $686,437 VPC
Non-Revenue Water 25,0884 $46,610,022 Blended

65.75 $/conn/year

Median 75% %ile

10% %ila QoM %o 107 %io
Unit Total Losses
93.1 gal/conn/day

Average Operating Pressure

ag™
Apparent Loss Cost Rate
47.02 $/conn/year

75 %ile

Unit Apparent Losses
8.1 gal/conn/day

5,350,565 MG/Yr

go to worksheet go to grading go to refarences

Jan 01 2024 - Dec 31 2024

Key Performance Indicators 2roet {see Worksheet)
gauge %iles per validated industry ranges®
75% %ile 751 %ile
Medlan
25
result is above %o
90th %ile
10% %ile 90" %ile

Real Loss Cost Rate
18.73 $/connfyear

75" %ile

90“" Yile 90" %atte

1CF"' %ile
Unit Real Losses”
85.0 gal/conn/day

|_B0.54 psi 75" %ile Madian 75" %ile
e 901th %ilo R+ /\ i
%ile 1 )
e 751h %ile o N
1|-= Median | 107 %ilo 907 %ile o 'JLII; W%dl!
. Infrastructure Leakage Index (ILI) Unit Real Losses®
| 25l Yile 4.0 | dimensionless 5,667 gal/mile/day
o wie See UARL definiion for addtianal guidance on the IL

(UARL) Unavoidable Annual Real Losses

211 gall

The eight indicalors shown are the recommended suite per the
AWWA Water Loss Control Committee 2020 Position an KPIs'.
A suite of KPIs is necessary, as no single KPI can holistically
communicale waterloss performance for a given water system.
See Table 1 below for Uses and Limitations for each KPI,
excerpted from the AWWA Walter Loss Control Committee
Report (2020)!, with naming conventions updated
Percentiles (%iles) shown on KPI gauges come from Level 1
validated data in the AWWA WLCC Reference Waler Audit
Dalaset (20202,
KPI %iles shown above are not segregated by cohoris. Limited
—

Guidance Information for Key Performance

KP| data by cohorts may be found in WRF 4695 Guidance
Manual, Appendix B (2019)°.

= Actual KPI resulls that fall below 107 %ile or above 90' %ile do
not necessarily imply error. bul should be viewed with scrutiny

= Percenliles nol intended to imply targets. Targels may be inpul
by user for operational KPIs, if desired, on Warksheet.

+ See UARL and ILI in Definitions tab for discussion of size and
pressure limitations.

+ Systems that fall on the extreme ends of size of connection
density should use caution when interpreling Unit Losses KPls,

AWWA Free Water Audit Software v6.0

Dashboard 1




AWWA Free Water Audlt Software v6.0

This spreadsheat-based water audit tool s deaigned to help quantify and track wator losses with wator distribution sy 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-scals, comprehensive wator audit format. Auditors are strongly encouraged to refar to the most current edition of AWWA M36 Manual for Water Audits for
delailed guidance on the water auditing process and targeting loss reduction levels. This too! contains saveral b Sheets can be sccessed using the tabs al tho botiom of tho screen, or by clicking the TOC
links below.
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms in “":&“"W‘:””
. . . Name of Utility: [PAW iutricts !11!};210:&] e VOS Volume from Own Sources
Start Page Z::Ilc ::::;:sheel Entsqeontactinormaton andjbasic Neme of Contact Person: VOSEA  VOS Eror Adjustment
: Email: [david. Emwater.com Wi Water Imported
B . Telephone | Ext: |724-856-6744 WIEA  WI! Eror Adjustment
Worksheet 5:1:: ‘l:‘aelar:::?n: ?a';or:at:: juarkahest o calciRis the City/TownMunicipality: |Pittsburgh WE  Water Exported
gecn: State/ Province: [Pannsylvania (PA) WEEA  WE Error Adjustment
Interactive Data Answar about op for each == BMAC Billed Authorizsd Ci ion
Grading 210t fnput, and the data validity gradas wil automatically Country: [USA BUAC  Billed U d [~ i
9 populate. Audit Preparation Date: _EEI‘ 26 2025 UMAC  Unbilled Metered Autharized Consumphon
Review NRW " " B and Audit Year: IEM& UUAC  Unbilled L Authorized Cor
Dashboard . Audit Year Label: |Calendar |{Fiscal, Calendar, olc) SDHE Systemalic Data Handling Enors
graphical outpfs 4 evaluate the results of e sl Audit Period Start Date: [Jan 012024 oM C Metering
Enter notes io explain how values were calculated, Audit Period End Date: |Dec 31 2024 — UC  Unauthorized Consumption
Notes document data sources, and related information about Volume Reporting Units: |Million galions (US/ Lm  Length of mains
data management practices. Waler System Structura: Rel.nll Nc  Number of service conneclions
Water Type: | ator o Lp Average length of (private) customer service line
Blank Shest -?z :o wzl:::ri: e:’n;n:alr:‘\l:;ank ShEEE Systam 1D Numb I‘r?maa 1) AOP  Average Operating Pressure
2 g Validator NameD. [N/A CRUC  Customer Retail Unit Charge
. . i Email; |[N/A VPC  Variable Production Cost
The values entered in the Worksheet automatically ]
Water Balance populate the Water Balancs. | Estimated Total Population Sarved by Wator Ubiity: 136,713
Loss Con%rol :J:;:;::h::tb |nlerpre! the results of the audit validity Color Key User input -——j Calculated Optional default |~
Definttions U@ fie shest o understand the terms used in the audit Guidance for the Worksheet Guidance for the Interactive Data Grading
Sarvice Di " . service " Choosing to enter unit of percent or volume Use acronym buttons in IDG header to navigate among inputs. Acronym Key above.
Connaction Iine'mnﬁgumhon; ' (applies to VOSEA WIEA, WEEA, CMI) White = needs answers, orange = complete, clear = not required. Example below,
Diagram ’
i (55 o] ] [ ] [ ]

Choosing to enter default or custom input

(applies o UUAC, SDHE, UC)
choose anlry option:
;“hﬁ‘_._!..- Grads will populate when all visible questions 7
- ara complete for an input

Afler clicking an acronym button, answer all visible questions in i:i

AWWA Web H'.eloumn for w'“"_ Lnu Control the order they're presented, choosing best-fit answer

o Toy
Ilems refarenoed in Inu Frse Water Audlt Soﬁware vB.| 0 an the wab
Data Grading Matrix v6.0
Example Water Audit v6.0

|
| _—w—
A d A for l of the AWWA Free J L0
ments Water Audit Software v6.0. | &E‘”‘"m 25,000 (oo ) om Jf uc fff | [ te J sor J cruc | wee |
|
I
|
|

The limiling criterin will be labsled along the right. IFenly 1 limiting criterion is

Water Audit Compiler v6.0 shown, improving on that criterion will achiave a higher data grade. [ multipls
AWWA Reports on Performance Indicators ] limiting critoria are shown, improving on each limiting critarion is necessary o Limiting
M36 Manual I achieve a higher dala grade. A complete invenlory of dala grading criteria is

available in the Data Grading Malrix v6.0 (see web resources)

Il you have questions or commants ng this software ploase contact us at wl: of

AWWA Free Water Audit Sofiware v6.0 Start Page 1



AWWA Free Water Audit Software: Dashboard 90 [0 worksheal go to grading go to refarences
Water Audit Report for: PAW- Pittsburgh Districts (110;210;220) Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024
Data Validity Adual KPIresult  eoy Performance Indicators | 2/o°! (8@ Worksheel)
Data Validity Score: 81 Data Validity Tier: = Tier V (81-100) gauge %iles per validated industry ranges®
See Loss Control Planning for Tier Details 755 %ile 75" %ile 75% %ile
Tier Il (26-50) Tier lll (51-70) Median
Median
) 250 th
Tier IV (71-80 > 25
( ) %ile %ile
Tier | {s25) %ﬂe
Tier V (91-100) 10t %ile 90t %ile 10% %ile 90t %ile c"- %ile 90t %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
63.98 S$/connl/year 23.61 $/conn/year 30.37 $/connfyear
NRW Components Summary
_ _ ) . 75t %ile 75t %ile
Total Volume of NRW = 11,193 Total Cost of NRW = Median 75t %ile Median —
M T86,174/ ) )
12000 ——MEYr__ STTEBATNT_ 14,000,000 s 259
i o Shile L
10,000 - + $12,000,000 / Yresultis above /
§ | { ||’ 90th %ile . / L 90th %ile
g —+ $10,000,00 1 10 %il 907 %o 10 %ile i
= 3000 [ $10.000,000 Umt Total Losses Unil Apparent Losses Unit Real Losses™
2 1395 galiconn/day 4.1 galiconniday 1354 galiconniday
5 - $8,000,000 _
> Average Operating Pressure
Ra0 110 psi Modian 15" %l 75% %o
+ $6,000,000 oot %ile | AOPisabove .. Y
90th %ile G
4,000 I e
1 $4,000,000 154 75th %ile > -’\\
f resultis above
2000 - , . L oothile PR
1 $2,000,000 o Median i 10" %ile
o Leakage Index (IL1) Unit Real Losses®
0. 50 IR 25th %ila 4.8 dimensionless .. 8,228 galimilefday
= th %l | See UARL definition for additional guidance on the ILI e I —
[ Real Losses Unauthorized Consumption (UARL]) Unavoidable Annual Real Losses 2207.8. MGIYr 280 g fday
. Systematic Data Handling Errors Unbilled Unmetered Auth Cons Guidance Information for Key Performance
ustom 1 i i 0 = The eight indicalars shown are the recommended suite per the KPi data by cohorts may be found in WRF 4885 Guidance
-c er Metering Inaccuracies inbiled Metered Autharized Gans AWWA Water Loss Control Committee 2020 Position on KPIs', Manual, Appendix B {2018)"
V. * A sulte of KPIs is necessary. as no single KPI can holistically +  Actual KP results that fall below 10™ %ile or above 901" %ile do
Volume alue Basis of Valuation icate water loss per for a given water system, not necessarily imply error. but should be viewed with scrutiny.
MG/Yr shYr + See Table 1below for Uses and Limitations for each KPI, « Percentiles nol intended lo imply largets. Targets may be inpul
Apparent Losses * ' 3202 §5,103,713 CRUC excerpted from the AWWA Water Loss Control Committee by user for operational KPls, if desired, an Warksheet
Real L 1 1 50.55 704 VPC Report (2020)!, with naming canventions updated = See UARL and ILIin Definitions tab for discussion of size and
. ee 05565 0.584._ 1565, = Percenliles (%iles) shown an KPI gauges come from Level 1 pressure imitations
Unbilled Authorized Cons 180.0 $116,758 VPC validaled data in the AWWA WLCC Reference Water Audit +  Systems that fall on the extreme ends of size or connection
Non-Revenue Water 11,1843 $11,786,174 Blended Dataset (2020)2 denaiy should use caution when interpreting Unit Losses KPIs
" = KPI %iles shown above are not segregated by cohorts. Limited

AWWA Free Water Audit Software v6.0 Dashboard 1



AWWA Free Water Audit Software v6.0

0, AN R Aozerved
This spreadsheet-based water audit ol is designed to help quantify and track water losses iated with water di ion syste 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-scate, comprehensive water audit format. Auditors are strongly encauraged ta refer to the most current edition of AWWA M36 Manual for Water Audits for
detailed guidance on the water auditing process and targeting loss reduction levels. This tool ins several wor ts. Sheets can be d using the tabs at the bottom of the screen, ar by clicking the TOC
links below.
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms ““&dmm” In
. . . Name of Utilty: [PAW - 140 Stasiton =g VOS  Volume from Own Saurces
Start Page The_ currer'ﬂ sheet, Enter contact information and basic Name of Contact Person: [James Baor VOSEA VOS Error Adjustment
audit details. . P ———
Emai: com Wl Water Imported
. . o T | Ext: [610-842-3118 WIEA  WI Emor Adjustment
bl 5::: ::an;s and ?i‘:':l;':amd::g ° e City/Town/Municipality: |Stealion — WE  Water Exported
i State / Province: |Ponnsytvania (PA) St WEEA WE Emor Adjuslmant
Answor about for sach BMAC  Bllled d Auth
Interactl(\;lre;::‘ta oudit lnput. and the data validity grades will automatically Country: [USA - BUAC  Billed L Authorized C:
9 populato. Audit Py jon Date: [Mar 01 2025 UMAC  Unbilled Metered Auﬂ\onzed Consumphon
Review NRW ’ » and Audit Year: | | UUAC  Unbilled L C
Dashboard Audit Year Label: (Catendar  |(Fiscal, Calendar, eic) SDHE  Systematic Data Handling Errors
graphioal outputs to ovaliala tho results of tho audt Audit Period Start Date: [Jan 01 2024 oM C i i
Enter notes to explain how values were calculaled, Audit Period End Date: |Dee 31 2024 == — UC  Unauthorized Consumption
Notes document data sources, and related information about Volume Reporting Units: rMilImg,sﬂnna (US) Lm  Length of mains
data management practices. Water System Structure: [Retail Ne  Number of servico connections
Water Type: | Polablo Waler Lp A ge length of {pri ) service line
Blank Sheet Brmpo“:::‘l:r gemandt Abiankshest System ID Number: | 7220036 AOP  Average Operating Pressure
is your canvas. . I — - ol
Validator Name/ID: |nfa CRUC  Customer Retail Unit Charge
. . Validator Email: [(nfa VPC Variable Production Cosat
The valuss entered in the Warksheet automatically . < -
Water Balance papulate the Water Balance. Eslimated Total Population Served by WlWUbily.] B67T
Loss Controf :J:;:‘:n:h::t to mterprat the results of the audit validity Color Key User input — I Optional defauft |
Definitions L’:ci': ghestioundertandiihe iemsusediin fielaudih Guidance for the Worksheet Guidance for the Interactive Data Grading
Sarvice D = o rvice . Choosing Ib enter unit of percent or volume Use acronym buttons in IDG header o navigate among inpuls. Acronym Key above.
Connaction line configurations b se {applies to VOSEA, WIEA, WEEA, CMI) While = needs answers, arange = complete, clear = not required. Example below.
Diagram : ! = o] B = [Tomne]
Ach vdedge- A for of the AWWA Free
. joone f oo J§ o W o WO | | sor W cruc Jf vec |

monts Water Audit Software v6.0.

Choosing to enter default or custom input
(applies o UUAC, SDHE, UC)

After clicking an acronym button, answer all visible questions in
the order they're presented, choosing best-fit answer :

- Y_-nifﬁ.w Grade will populaie when all visible ques_hnns 7

are complete for an input

AWWA Web Resources for Water Loss Control

Items mferanoed in the Free Watar Audit Software v8.0 on Iha web:

Data Grading Matrix v6.0

Example Water Audit v6.0 The limiting criteria will be labeled along the right If only 1 limiting criterion is

Water Audit Compiler v6.0 shown, improving on that criterion will achieve a higher data grade. If multiple

AWWA Reports on Performance Indicators limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
M36 Manual achieve a higher data grade. A complete inventory of dala grading criteria is

available in the Data Grading Matrix v6.0 (see web resources)

!1!‘ you have Euesﬁans or comments rgarding this software please contact us at wlﬁawwa org

AWWA Free Wator Audit Software v6.0 Start Page 1



AWWA Free Water Audit Software: Dashboard

go to referencas

Audit Year: 2024 Calendar

Data Validity
Data Validity Score: Data Validity Tier:
See Loss Control Planning for Tier Details
Tier Il (26-50) Tier ili (51-70)

Tier IV (71-90)

Tier | {s25)
Tier V (91-100)

Actual KPI result Tsrget (see Worksheet)
_—— &

Key Performance Indicators

gauge %iles per validated industry ranges®

NRW Components Summary
Total Volume of NRW = 4 MGIYr Total Cost of NRW =

. sy
| = -~ $1
3 d ——— —$
) |
=2 g4 _ $1
>
E - — ¥
o
Z 3 = _— $1
— $0
“1 — $0
. — $0
——1 %0
0 — %0
I Real Losses Unauthorized Consumption
| ' Systematic Data Handiing Errors Unbilied Unmetered Auth Cons
B customer Metering Inaccuracies Unbilled Metered Authorized Cons
\ﬁ:lgpre \(;/I;e Basis of Valuation

75 %ile 75" %ile 75" %ile
Madian
Median
250
%ile *is
10t %ile g0t %ils 10‘" %ile 90™ %ile 10% %ile 90"' %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
$/conn/year $/conn/year $/connfyear
Median 754 %ilo 75" %ile i 75t %ile
25 s
%ile &
10" %ile 907 %ie 10" %ilo 907 %do 107 %le 507 Sl
Unit Total Losses Unit Apparent Losses Unit Real Losses™
galfconn/day gal/conn/day galiconn/day

Average Qperating Pressure
836 psi

s Q0th %ile
-i'] 75th %ile
i Median 10 SGile
’ Infrastructure Leakage Index (ILI) Unit Real Losses®
25th %ile dimensionless galimilefday
10th %ile | _See UARL definition for additional guidance on the LI _ it
(UARL} Unavoidable Annual Real Losses _ MGHr galiconn/day

s tion for Key Perfi
KPI data by cohorts may be found in WRF 4695 Guidance
Manual, Appendix B (2019).

Actual KPI results lhat fall below 10™ %ile or above 90™ %ile do
not necessarily imply error, but should be viewed with scrutiny.
Percentiles nol Intended to imply targets. Targels may be input
by user for operational KPIs, if dosired, on Workshest

See UARL and ILI jn Definitions tab for discussion of size and
pressure limitatlans.

+ Systems that fall on the extreme ends of size or connection

density should use caution when interpreling Unit Losses KPIs

« The eight indicators shown are the recommended suile per the
AWWA Waler Loss Control Committee 2020 Position on KPIs™,
A suite of KPlIs Is necessary, as no single KPI can halistically

i waterloss p: for a given water system
See Table 1 below for Uses and Limitations for each KPI,
excerpted from the AWWA Water Loss Control Committee
Report (2020)!, with naming conventions updated
Percentiles (%iles) shown on KP| gauges come from Level 1
validated dala in the AWWA WLCC Reference Water Audit

KPI %iles shown above are not segregated by cohorts, Limited
—

Apparent Losses CRUC
Real Losses VPC %
Unbilled Authorized Cons VPC
Non-Revenue Water Blended Dataset (2020)2,

AWWA Free Waler Audit Software v6.0 Dashboard 1



AWWA Free Water Audlt Software v6.0

This spreadsheat-basod water audit tool ks designed o help quantify and track wator losses associated with witwdlwumm systoms and identify areas for imp ffi y and costr y. It provides a “top-down™
summary water audit format and is not meant to take the place of a fulk-scals, comprehensive water audit format. Auditors are strongly encouraged to refer to the most current ednion of AWWA M36 Manual for Water Audits for

detailed guidance on the water auditing process and targeting loss reductian levels. This ol ine several Sheets can be accessed using the tabs at the battom of the screen, or by clicking the TOC
links below.
: : In ardar of appoaranice in
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms Ihe Werkeoat
. . . Name of Utility: [PAW- 1 ICs fisville District 230 VOS Volume from Own Sources
Start Page :::nn:;:::shset. Enter contact information and basic Name of Contact Person: [David A VOSEA  VOS Error Adjustment
. Email: |david.annarui amwator.com Wl Water Imported
iod - worksh Telephone | Ext.: 724-858-6744 | . -1} WIEA  WI Error Adjustment
Workshaot Enter the requirad dafa on this to the Cilyown/Municipality: |1 [Connelivile WE  Water Exporled
kol g Stale / Province: [Pennsylvania (PA WEEA  WE Error Adjustment
. Angwer about ices for each BMAC  Billed M d
'""’""'g’fagia:a suditinput, and the data valldity grades will automatically Country: [gﬂ ] BUAC Billed | d Authorized C
9 copulate. Audit Prep Date: |Mar 26 2025 UMAC  Unbllled d Authorized C
N . Audit Year: |2024 UUAC  Unbilled L d A ized C
Review NRW it and
Dashboard y Audit Year Label: [Calendar ___|[Fiscal, Calandar, sic) SDHE Systematic Data Handling Enors
graphical outputs Io svaluate the results of the audit. Audit Period Start Date: |Jan 01 2084 = cMl C Metering |
Enter notes b explain how values were calculated, Audit Period End Date: |Dec 31 2024 UC  Unauthorized Consumption
Notes document data sources, and related information about Volume Reporting Units: [Million galiona (US) Lm Length of mains
data management practices. Water System Structure: |Ratail Nc  Number of service conneclions
Water Type: [P Lp ge length of (private) service line
Blank Sheet ?‘:‘::l.ldl:::em;n:;r‘l‘\,:;ank e Systern ID Number: |5260022,5260020 ) AQOP  Average Operating Pressure
yo Vﬂhdator NameIID NT__— CRUC  Customer Retail Unit Charge
. g VPC  Variable Production Cost
The values entered in the Worksheet automatically —I:
Water Balance populate the Water Balance. Estimaled Total Pbpufaﬂﬂl Served by Wator Utility: 13,571
Loes Control Use this sheet to interpret the results of the audit validity ) == = " f
Planning score and performance indicators. Color Key User input ¢ Optional default |
Definitions :’;" S sheet Undemtanditheltemmslusedin eSudit Guidance for the Worksheet Guidance for the Interactive Data Grading
Sarvico Di ol " senvi y Choosing to enter unit of percent or volume Use acronym buttons in IDG header in navigate among inputs. Acmnym Key above.
Connactlan - L g ervice {applies to VOSEA, WIEA, WEEA, CMI) White = needs , arange = l clear = not requil below.
Diagram line configurations. e e tﬂr
v s AR Fros [0 =5 I Y [ T - | [oxe |
msnla Water Audit Software v6.0, I_vﬂ‘!m;__z‘____I (8} [ o] “ [ tn ] m [_sor M croc Jf wee |
Choosing to enter default or custom Input . L . N
el UUAG, SO ) e e B e e s )
AWWA Web Resources for Water Loas Control - choose entry option: '
t ; i3 org/R kL g-Leantro .| default or ¢ i g
Items raferenoed in the Free Walar Audll Soﬁwars v6.0 on the web | custom 75.000 Grads wil populate v;t::r;:’!:‘v::;:l?ov:ua:sit:‘or:jst T:
Data Grading Matrix v6.0 P P
Example Water Audit v6.0 The limiting criteria will be labeled along the right. If only 1 limiting criterion is
Water Audit Compiler v6.0 | shown, improving on that criterion will achieve a higher dala grade. If multiple
AWWA Reports on Performance Indicators limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
M36 Manual | achieve a higher data grade, A complete inventory of data grading criteria is

available in the Data Grading Matrix v6.0 {see web resources)

this software

2u hisn queatians or comments tegardio

lease coniact us at wicawiyaoig
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Data Validity
Data Validity Score: 89 Data Validity Tier: . Tier IV (71:90),
See Loss Control Planning for Tier Details
Tier Il (26-50) Tier lll (51-70)

Tier IV (71-90)

Trer | (s25)
Tier V (91-100)

||

Water Audit Report for: PAW- Uniontown/Connellsville District 230

Volume (MG/Yr)

NRW Components Summary
Total Volume of NRW = 393 MGIYr Total Cost of NRW =

PR — R LA GRS
400
- $500,000
350 |—
300 +— ~ $400,000
250 |
- $300,000
200 |
150 +- ~ §200,000
100
~ $100,000
50 |
0~ - $0
-de Losses Unauthorized Consumplion
Systematic Data Handling Errors Unbilted Unmetered Auth Cons
_mmmarMewing Inaccuracies Unbilied Melerad Authorized Cons

1—'; 75th%ile |

r—_-_ Median

Infrastructure Leakage Index (ILI)

AWWA Free Water Audit Software: Dashboard go to grading go 1o references
Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024
ActualKPlresult gy Performance Indicators Target (see Worksneat)
gauge %iles per validated industry ranges®
750 %ile 75t %ile 75" %ile
Median
Median
25h
%ile
25t resultis atnw.»
el 90th %ile
10t %ile 90t %ile 10" %ile 10% %lle 90t %ile
Total !._gsg__Cost Rate Apparent Loss Cost Rale Real Loss Cost Rate
4515  $lconnfyear 2747 Sfconniyear 17 87 $/cannlyear
Median 757 %o 79 %4 55 i
25t .
%ile A
107 %ilo 90" %o 107 %o 607 %ile 107 %l oo ko
Unit Total Losses Unit Apparent Losses Unit Real Losses™
"86.3 gal/conn/day 4.7 ' galiconn/day 816 gallconn/day
Average Operating Pressure
_ 98 psl Madian I %l Modian 757 %ilo
E AOP is above j
i 20t i oth osila aen A0

50" %o

Unit Real Losses”

| 25th %ile 3.0 dimensionless 4,194 galimile/day
_iiomwle | SeeUARLdefiniion for additonal guidance on the IL Ll
(UARL) Unavoidable Annual Real Losses 1206 MG/Yr 27.4  galiconn/d,
Guidance Infi tion for Key Perf:

= The eight indicators shown are the recommended suite per the
AWWA Water Loss Contral Committee 2020 Posilion on KP1s?.
A sulte of KPIs is necessary, as no single KPI can hollstically

KPI data by cohorts may be found in WRF 4695 Guidance
Manual, Appendix B (2019).
»  Actual KPI resulls that fall below 10" %ile or above S0'" %ile do

Volume Value : : water loss per for a given water system nol necessarily i i
. ly imply error, but should be viewed with scrutiny.
MG/Yr Basis of Valuation = See Table 1 below for Uses and Limitalions for each KPI, - Percenliles nol intended lo imply targets. Targets may be input
ApparentLosses ~ = T 20.8 CRUC excerpted from the AWWA Water Loss Control Committee by user for operalional KPls, if desired, on Worksheet,
Real Losses: 359 6 VPC Report (2020)!, with naming conventions updated » See UARL and ILI in Definitions tab for discussion of size and
’ . ol = Percentiles (%iles) shown on KPI gauges come from Level 1 pressure limltations.
Unbilled Authorized Cons 13.0 VPC validated data in the AWWA WLCC Reference Water Audit + Systems thal fall on the extreme ends of size or connection
Non-Revenue Water 3;93;4 Blended Dataset{2020)%. density should use caution when interpreting Unit Losses KPIs
= KPI %iles shown above are not segregated by cohorts. Limited
e — — —
_— —_— — —_—
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Table of Contents (TOC)
Start Pa The current sheet, Enter contact information and basic
9° audit details.
Enter the raquired data on this worksheet to calculate the
Worksheat water balance and data grading.
g Answer lons about tices for each
LUTECl ] audit input, and the data validity grades will automatically
Gradin ulat
0,
Dashboard Review NRW b and

graphical outpuls to evaluate the results of the audit.

Enter notes to explain how values were calculated,
Notes document data sources, and related information about
data management practices.

By popular demand! A blank sheet

Blank Sheet 1, orid s your canvas,

The values entered in the Worksheet automatically

Water Balance | ate the Water Balance.

Loss Control Use this sheet to interpret the results of the audit valldity
Planning score and performance indicators.

Use this sheet to understand the terms used in the audit

detailed guldance on the water auditing process and targeting loss reduction levels. This tool

Thin spreadshest-based water audil fool is designed to halp quantify and track water losses assaciated with waler distribution systoms and identify areas for improved effi
summary water audit format and is not meant to take the place of a full-scale, comprehensive water audit format. Auditors are strongly encouraged to refor to the most curren! edition of AWWA M38 Manual for Water Audits for

cionoy and cost recovary, It providos o “top-down®

sovaral Sheais can be accessod using the taba at tho bottom of the screen, ar by clicking the TOC
links balow.
. g In order of appearance in
Enter Basic Information Key of Input Acronyms i
Name of Utility: [PAW-Brownaviile District 250 VOS  Volume from Own Sources
Name of Contact Person: ]_-David = VOSEA  VOS Error Adjustment
Emall: [david.anna amwator.com Wl Water Imported
T |Ext.: [T24.656-6744 | WIEA  WI Ermor Adjustment
City/Te fci B WE  Water Exported
Stale / Province: |Pennaylvania {(PA) WEEA  WE Eror Adjustment
BMAC  Billed d Authorized
Country: [USA__ 1 BUAC Billed L dC
Audit Preparation Date: j_ﬁnl 26 2025 UMAC  Unbilled A d C
Audit Year: 12024 UUAC  Unbilled L d Authorized C:
Audit Year Label: [Calandar N [{Fiscal, Calandar, otc) SDHE  Systematic Data Handling Errors
Audit Periad Start Date: [Jan 01 2024 CMI C Metering i
Audit Period End Date: |Dec 31 UC  Unautharized Consumption

Volume Reporting Units: [Million galions (US) Lm  Length of mains

Water System St [ Rotail | Nc  Number of service connections

Water Typo: |Polable Water Lp ge length of (private) service line
‘System 1D Numbaer, | 52060005 e AOP  Average Operating Pressure
Validator NamaiD: [NA_~ CRUC  Customer Retail Unit Charge
\ Email:| WA VPC  Variable Production Cast
Estimated Total Populafion Served by Water Udlity: 4,600 |

Color Key

Userinput ! ]

Calculated

Optional default :

M36 Manual

f you hava questions of commants roga

Definitions : Guidance for the Worksheet Guidance for the Interactive Data Grading
Service Di - . service "~ Choosing to enter unit of parcent or volume Use acronym buttons in IDG header o navigate among inputs. Acronym Key above.
C jon M 4 (applies tb VOSEA, WIEA, WEEA, CMI) White = needa orange = clear = nat requi below.
Diagram choosa aniry option: -
el o T e v [ wac |
g r of the ree \—‘—;%Jz-j =
ments Water Audit Software v6.0. Yolum 20 [EC2E) “ [ po J§ cruc [ vec ]
Choosing Ip enter default or custom Input . . . N
ol UUAG, SO, U Ao skt 1 s ke o bl sk )
AWWA Web Resources for Watar Loss Contrel ¢ choose anlry ] )
hittnaifwww reas-ToolR = i L 0.25% | default or - .
ltems refarenced in the Free Water Audit Software v6.0 on the web: cystom 75.000 (Ginde willfopiiats when all VBB questions T
i # ara complete for an input
Data Grading Matrix v6.0
Example Water Audit v6.0 The limiting criteria will be labeled along the right If only 1 limiting criterion is
Woater Audit Compiler v6.0 shown, improving on that criterion will achieve a higher data grade. If mulliple
AWWA Reporis on Performance Indicators limiting criteria are shown, improving on each limiting criterion is necessary to Limiting

achieve a higher data grade. A complete inventory of data grading criteria is

available In the Data Grading Matrix v6.0 (see web resources)

AWWA Free Water Audit Software v6.0
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‘\\ Copyam Al Righie Resared AWWA Free Water Audit Software: Dashboard 4o to workshael g0 1o grading go lo ralerences

FWAS v6.0 Water Audit Report for: PAW-Brownsville District 250 Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024
Data Validity Adual KPIresult oy Performance Indicators 129¢! (o Worksheel)
Data Validity Score: 84 = Data Validity Tier:  Tier [V (71-20) gauge %iles per validaled industry ranges®
See Loss Control Planning for Tier Details 750 %ile 75% %ile 75" %ile
Tier Il (26-50) Tier 1 (51-70)
Median
Tier IV (71-00) i".’;
result is abowe’ 25t result is above resultis above
Tier | (s25) 90lh %ile %iln| 90th %ile ] | 90lh %ile
Tier V (91-100) 10t %ile 90" %l 10% %ile 50 Shilo 10 %ite
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
76.72 $/conn/year 24.96 $/connfyear 51.77 | $/conn/year
NRW Components Summary
. _ . 754 %ile 75% %ile
Total Volume of NRW = 82 MG/Yr Total Cost of NRW = Medlan 75% %ile i .
$307,483/Yr . [ Medisr 2 : 5T 5
90 — — - - $350,000 . 25
%ile 25% Hile,
%ile Fo
B | $300,000 .
g 70 + Lo | (S =
a — -+ $250,000 10" Silo 907 Shile 10" %ile 807 %ile 107 %ile 90™ Sgilo
= g Unit Total Losses Unit Apparent Losses Unit Real Losses”
e 55.2 gal/conn/day 4.3 galfconn/day 50.9  galiconn/day
3 L + $200,000
= 50 E Average Qperating Pressure .
20 934 psi Median Foh vile Median 75 %ile
—+ $150,000 9 Pl =
$ hws B0ID %lle | -
30 - ] %ile
- $100,000 b-—- 75t %ile |
20 — | \‘-l-
10 - [ 850,000 r'= Median | 107 %o S0 %io 907 %o
o . Infrastructure Leakage Index (ILI} Unit Real Losses®
0 4 g o 25t %ile 1.6 dimensionless 1,708 gal/mile/day
e 10th Wil | See UARL definibon for additional guidance onthelll
I Real Losses Unauthorized Consumption {UARL) Unavaidable Annual Real Losses 434 MG/Yr 313 gallconniday
! Systematic Data Handling Errors Unbilled Unmetered Auth Cans Guldance Information for Key Performance
o1 i il = The eight indicators shown are the recommended suite per the KPI dala by cahorls may be found in WRF 4695 Guidance
— EustomerMeleringingceurEcies Unbilld eterod Authosized Cons AWWA Water Loss Contrel Committee 2020 Position on KPis'. Manual, Appendix B (2019)°
* A suite of KPIsis necessary, as no single KPI can holistically +  Actual KPI resulls lhat fall below 10" %ile or above 90" %ile do
Volume Value Basis of Valuation communicate waler loss performance for a given water syslem. not necessarily imply error. but should be viewed with scrutiny.
MG/Yr $/Yr + See Table 1below for Uses and Limitations for each KPI, » Percentiles nol intended to imply targels, Targets may be input
Apparent Losses 6.0 $94,891 CRUC ;ZC;ﬁ!(e;szrgr)r: lhel r:\WV\/_A Wale‘; eLoz.S;n:Z:::It CdommitteE t;y usue'{ I;OLr OPZrIa::qn:EI) Kfli_. if dfstiﬁd' ;n WGT!_(SthEl._ )
. wilh naming con’ n € hd ee an in Definitions tab for discussion of size an
. Re.al Losses 70.6 $196.816 VPC = Percentiles (%iles) shown on KPI gauges come from Level 1 pressure limitalions.
Unbilled Authorized Cons 5% $15,782 VPC validated data in the AWWA WLCC Reference Water Audit + Syslems that fall on the exireme ends of size or connection
Non-Revenue Water 822 $307,489 Blended Dalaset (2020)2. densily should use caution when interpreting Unit Losses KPIs
= KPI %iles shown above are not segregated by cohorts. Limited

AWWA Free Water Audit Software v6.0 Dashboard 1



AWWA Free Water Audlt Software v6.0

This spreadshest-based water audit ool is designed to help quantify and track walor losses associated with water distibution systems and identity areas for improved efficiency and cost recovery. It provides a “top-down®

summary water audit format and is not meant o take the place of a full-scale, comprehensive water audit format. Auditors are strongly to refer to the most current edition of AWWA M36 Manual for Water Audits for
detailed guidance on the water auditing p and ing loss ion levels. This tool ins several rksheets. Sheets can be d using the tabs at the bottom of the screen, or by clicking the TOC
links below.
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms ' “”m“"“:vm" m‘“”“"‘
. . . Name of Utility: [PAW- New Castie District 310 VOS  Volume from Own Sources
Start Page :::“wrl rm_'gsheet. Enter contact information and basic Name of Contact Person: |David Annarumo VOSEA  VOS Eror Adjustment
) Email: daﬂdm £Om WI  Water Imported
. . Telephone | Ext.: |724-656-6744 | WIEA  WI Error Adjustment
Worksheet 5’;:: :‘;a’:g:':‘: i‘:‘:"':at';: pRShost S caeiRphe CityTown/Municipality: (New Castis/Eiwood ] WE  Water Exported
g 9- State / Province: ’F‘mmﬂvmiu {PA) WEEA  WE Error Adjustment
Interactive Data Answer quastions about operational practices fer each BMAC  Billed M d Authorized Ci
Grading 2udit Input, and the data validity grades will automatically Country; [USA BUAC  Billed U d ized C
9 populate, AuditF ion Date: [Mar 26 2025 UMAC  Unbilled Metered Aulhonzad Consumphon
Review NRW and Audit Year: ‘ UUAC  Unbilled U ed A
Dashboard per Audit Year Label; [Calondar (Facal, Calendar, etc) SDHE  Systematic Data Handling Enors
graphical outpuis to avaluale the resulls of the audit. Audit Period Start Date: |Jan 01 2024 S, cMl C N N
Enter notes lo explain how values were calculated, Audit Period End Date: [Cac 31 2024 =— -1 UC  Unauthorized Consumption
Notes document data sources, and related information about Volume Reporting Units: |Million gallons { Lm  Length of mains
data management practices. Water System Retail - Ne  Mumber of servica connections
Water Type: Potablo Water Lp  Average length of (private) customer service line
Blank Sheet ?zepowzt:::ri;ismuarnﬁr:’:lank Shesy System ID Number: |6370034,6370011 AQP  Average Operating Pressure
o : Validator Name/ID: [N/A = - i CRUC  Customer Retail Unit Charge
i . Valldator Email: [N/A VPC  Variable Production Cost
The values entered in the Worksheat aulomatically . -
Water Balance populate the Water Balanca, Estimated Total Papulation Servod by Water Ufiity. 26,607
Loss Control Use this sheet to interpret the results of the audit validity . " ey |
Planning score and performance indicators., Color Key Userinput [ | Calculated Optional default { |
Definitions E;Z::: ehiset o undetand|thelterms used inifhe audi Guidance for the Worksheet Guidance for the Interactive Data Grading
Sarvice = .. service " Choosing to enter unit of percent or volume Use acronym buttons in IDG header to navigate among inputs. Acronym Key above.
Connactlan il (applies to VOSEA, WIEA, WEEA CMI) White = needs answers, orange = completa, clear = not required. Example below.
line configurations,
Diagram
Acknowledge- A for devel of the AWWA Free
ments Water Audit Software v6.0.

i Choasing to enter default or custom Input

(applies to UUAC, SDHE, UC) After clicking an acronym button, answer all visible questions in |: _I

the order they're presented, choosing best-fit answer

Awwa Wob Rsnaum- for Watar Lau Control choose eniry aption:
! ox a-Topi 5 6| defaull | or ; - .
Items referenced in Iho Fme Watar Aurﬁt Soﬂwnm vﬁ 0 nn tho web: - ] cusiom | 75.000 | Sradewillpopuiate whee o vllsnbl? ques_honst T
Data Grading Matrix v6.0 ‘ are complete for an inpul
Example Water Audit v6.0 The limiting criteria will be labeled along the right. If only 1 limiting criterion is
Water Audit Compiler v6.0 1 shown, improving on that criterion will achieve a higher data grade. If multiple
AWWA Reports on Performance Indicators i limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
1

achieve a higher data grade, A complete inventory of data grading criteria is
available in the Data Grading Matrix v6.0 (see web resources)

M36 Manual
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Data Validity Score:

Tier |1 {26-50)

Tier | (s25) {/

Water Audit Report for: PAW- New Castle District 310

Data Validity

92

Data Validity Tier:
See Loss Control Planning for Tier Details
Tier Il (51-70)

AWWA Free Water Audit Software: Dashboard
Audit Year: 2024 Calendar

Actual KP| result

Tier V/(91-100)

75" %ile
Median
Median
Tier IV (71-60) 2
25h
%ilo
Tier V (91-100) 10t %ile 90t %ile 10t %ile

Total Loss Cost Rate

Volume (MG/Yr)

NRW Components Summary
Total Volume of NRW = 845 MG/Yr

900
800
700 -
600
500

400
300 -
200 +

100 +

0 -

[ Real Losses

! Systematic Data Handling Errors
Customer Metering Inaccuracies

Volume Value Basis of Valuation waler loss per far a given water system not necessarily imply error, but should be viewed with scrutiny.
MG/Yr $/Yr See Table 1 below for Uses and Limitations for each KPI, + Percentiles nol intended to imply targels, Targels may be input
Apparent Losses 8.0 $128,209 CRUC ;xceﬁt(ezdofzr;r? the AWWA Water Loss Canldrol Committee by user for operaLtional KPls, if desired, on Wcrkshe?l
1 epo ):, with naming conventions updated = See UARL and ILI in Definitions tab for discussion of size and
. Re?' Losses 818.0 $635,403 VPC 1+ Percentiles (%iles) shown on KPI gauges come from Level 1 pressure limitations
Unbilled Authorized Cons 18.8 $14,576 VPC 1 validated data in the AWWA WLCC Reference Water Audit Systems that fall on the extreme ends of size or connection
Non-Revenue Water 844.7 $778,278 Blended 1‘ Dalaset (2020)2, density should use caution when interpreling Unil Losses KPIs.
i+ KPI| %ites shown above are not segregated by coherts. Limiled
= —— —
— —_— —

Total Cost of NRW =
1782780t

Unauthorized C
Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons |~

24.90 $/conn/year

go 1o workshesl go o relerences

go to grading

Jan 01 2024 - Dec 31 2024

Key Performance Indicators

gauge %iles per validated industry ranges

Apparent Loss Cost Rate
4.18 $/connfyear

Target (see Worksheet)
E.ann
751 %ile 75" %ile
Modian
25t
il
90t %ile 10t %ite 90" %ile

Real Loss Cost Rate
20.72 $/conn/year

Median 78M %4l ) 75% %ile 75t %ite
= Median
$900,000 25" 8 250
%"7\_ ) 28" A Shile
- $800,000 Fay e AR 0 "
|f / = result is below | I/
- $700,000 4 10th %ile | ) [ s
107 %ila %ile 10 %io 90" %ile 107 %ile 50" %ia
+ $600,000 Unit Total Losses Unit Apparent Losses Unit Real Losses™
' 73.8 gal/conn/day 0.7 gal/conn/day 73.1 gal/conn/day
- $500,000 Average Operating Pressure i
92 pe 75" %ile Median 75" %ile
~ $400,000 e ] i i " i
s 90th %le 25 /\ :
+ $300,000 J | %ile '-.\
i 7510 %ile
+ $200,000 i
- $100,000 }"‘" grectn 107 %o " S 10" 9%l
’ ) Infrastructure Leakage Index (ILI) Unit Real Losses®
L 50 | 25th %ile 3.0 dimensionless 4,421 gal/imile/day
st 10th Weils | _See UARL definition for additional guidance on the ILI —
p (UARL) Ur ble Annual Real Losses 274.5 MG/Yr 24.5 gallc Iday

The eight indicators shown are the recommended suite per the
AWWA Waler Loss Control Committee 2020 Position on KPIs'.
A suite of KPls is necessary. as no single KPI can halistically

Guidance Information for Key Performance

KPI data by cohorts may be found in WRF 4695 Guidance
Manual, Appendix B (2019)°
Actual KPI results that fall below 10" %ile or above 90™ %ile do

——]

AWWA Free Water Audit Software v6.0
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AWWA Free Water Audit Software v6.0

sorved

This sproadsheot-based water audit tool s designed to help quantify and track waler losses associated with water distribution systems and identify areas for improved efficiency and cost recovery. It provides a "top-down™
summary water audit formal and is not meant to take the place of a full-scale, comprehensive waler audit formal are strongly god o refer to the most current adition of AWWA M35 Manual lor Water Audits for
g
detailed guidance on the water auditing process and targeling loss reduction levels. This tool containg saveral separat Sheots can be accessed using the tabs at the botiom of the acraen, or by clicking the TOC
linka below,
Table of Contents (TOC) ’ Enter Basic Information Key of Input Acronyms /7 :::vwm‘“"“’"
. " " Name of Utility: [PAW-Bulor District 330 == VOS  Volume from Own Sources
Start Page :::;::;;;sheel' Enter cantact information and basic | Name of Contact Person: [David Annarumo VOSEA  VOS Error Adjusiment
) | Email: Mmm com WI  Water Imporled
Workshest Enter the required data on this workshest {o calculate the ' c“ynTelephon'e'I E.xi [_24»865—5?44 I w':: V"z'ﬁi:“éfp:ﬁ:dmam
water balance and data grading. [ State / Province: Pennsﬂvunh PA) = WEEA  WE Error Adjustment
Interactive Data Answar 4 about ional for each BMAC  Billed Metered Aulhonzed Cnnsumptlon
Gradin audit input, and the data validity grades will automatically Country: |USA 3 BUAC  Billed \ d 1
9 populato l AuditF ion Date: 5 2025 _ UMAC  Unbilied Authorized C i
Review NRW - and Audit Year: UUAC  Unbilled d Authorized C ion
Dashboard o - bhical outputs to avaluate the results of tha audt l Audit Ff\elL%ZYset::tL;:z f:m_;_'@_l("w Fiscal, Calondar, elc) s':::':: EYS“”“""‘;M[:::;""""Q Emors
Enter notes to explain how values wera calculated, | Audit Period End Date: E_ac 31 2024 = =3 UC  Unauthorized Consumption
Notes docurment data sources, and related information about Volume Reporting Units: |Milion gations (US} Lm  Length of mains
data management practices ! Waler System Structure: [Retail Nc  Number of service connections
Waler Type: |[Potabla Water Lp  Average length of (private) customer service line
| ﬁ
Blank Sheet ‘?t{:owtl:il:ri:;:uarnctra:r"k EhSEC l System ID Number: [§100012 | AOP  Average Operating Pressure
. Validalor Name/ID: [N/A —— CRUC  Customer Retail Unit Charge
. . | Validator Email: [N/A VPC  Variable Production Cost
The values entered in the Worksheet automatically | . - - ——
Water Balance populate the Water Balance. | Estimated Total Papulation Served by Water Utility. 19,508 |
Loss Control Use this sheet to interpret the results of the audit validity I . —_—— ) ot Ll
Planning score and performance indicalors, Color Key User input | I £ Optional default | o
Definitions Us‘:g': sheat o understand the terms used in the audit | Gyigance for the Worksheet Guidance for the Interactive Data Grading
Service Di - o sarvice " l Choosing to enter unit of percent or volume Use acronym buttons in IDG header to navigate among inputs. Acronym Key above.
Connaction line configurations. . | (applies o VOSEA, WIEA, WEEA, CMI) White = needs answers, crange = complets, clear = not required. Example below.
i ' B s ] o [ o] ] [ |
Ack vlad A for d of the AWWA Free
ments Water Audit Software v6.0 ' [ voluma | 25000 | {on Wooc Bl v W lf o [ aoe W cruc [l vec |
|
Chaosing to enter default or custom input . e . .
(el UUAC, SOHE, ) A ik m s i, e ol o ool |
AWWA Web Reuoureeu for Watar Loss Control | P : 9
lloms: rdmnced in the Free Walsr Audit Soﬂwars v6, 0 on tha wab ] | Grade will populate v;?:';::]v;:;zl?o‘::?rﬁ T
Data Grading Matrix v6.0 P P
Example Water Audit v6.0 The limiling criteria will be labeled along the right. If only 1 limiting criterion is
g
Water Audil Compiler v6.0 shown, improving on that criterion will achieve a higher data grade. If multiple
AWWA Reports on Performance Indicators limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
M36 Manual achieve a higher data grade, A complete inventory of data grading criteria is
available in the Data Grading Malrix v6.0 (see web resources)
yoiu hva giiestiana ot commeita segarcing tile goftvars plaas contac: b3 &

AWWA Free Water Audit Software v6.0 Start Page 1
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FWAS v6.0 Water Audit Report for: PAW-Butler District 330

Data Validity
Data Validity Score: 92 = Data Validity Tier:  TierV/ (91:100)
See Loss Control Planning for Tier Details
Tier Il (26-50) Tier (1) (51-70)

Tier IV (71-80)

Tier | (s25)
Tier V (91-100)

AWWA Free Water Audit Software: Dashboard

Audit Year:

Actual KP| result
_———

Volume (MG/Yr)

NRW Components Summary
Total Volume of NRW = 502 MG/Yr Total Cost of NRW =

600 SS0S.265NT_ 54 000,000
L $900,000

500 1 + $800,000
o | L $700,000
. $600,000

00 + L $500,000
L $400,000

20 1 L 300,000
100 4L I $200,000
— | $100,000

01— - 50

Unauthorized Consumption
Unbilled Unmetered Auth Cons

[ Roc! Losses

. Systematic Data Handling Errors

Median

75" Shile

907 Seite

0™ %ilo
Unit Total Losses
63.2 gal/conn/day

Average Operating Pressure
78.2 psi

2024 Calendar

75" %ile 75" %ile 75" %ile
Medlan
Median Median
25
Yile . ,2::'
25t result is abovi
5 90th %ile
10t %ile 90% %ile 10 %lle OO" 5% 10% %ile 90t %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
43001 $/conniyear 3044 Siconn/year 12,56 $/connlyear
75 %ilo

go to worksheel
Jan 01 2024 - Dec 31 2024

go fo grading go o raferences

Key Performance Indicators T 2rset {see Workshest)

gauge %iles per validated industry ranges®

75% %ile

107 %tin o™ %ile
Unit Apparent Louas

907 Sl
Ul'kll Real LOSSSS
52 gallconn/day 58.0 gal

lconnfday

e 90LH Shile
s 75th %ile
[ et oy e -
| _ Infrastructure Leakage Index (ILI)
PR 25ih %ila 3.1 dimensionless
4 10th%ile | See UARL definition for additional guidanceon the Ll o
{UARL] Unavoidable Annual Real Losses 1401 MG/Yr 18.4 gall; fday
Guldance Infor for Perf

C il i + The eight indicators shown are the recammended suite per the KP1 data by cohorts may be found in WRF 4695 Guidance
- Metering | Unbilled Meterad Authorized Cons AWWA Water Loss Control Commitiee 2020 Position on KPIs™, Manual, Appendix B (2018p.
Vol val * A sulte of KPIs Is necessary, as na single KP! can hollstically »  Actual KPI resuits that fall below 107 %ile or above 90Y %ile do
pume e Basis of Valuation water loss per for a given water system not necessarily imply error. but should be viewed with serutiny.
MG/Yr $/Yr « See Table 1 below for Uses and Limitations for each KPI, « Percenliles nol intended to imply largets. Targets may be input
Apparent Losses 550 £634,662 CRUC excerpted from the AWWA Water Lo.ss Control Committee by user for operational KPls, if desired, on Warksheet.
Real Losses '42”1 2 $251 392 VPC Report (?020)‘, with naming conventions updated . See LI'.ARI._ and .“‘I In Diefinitions tab for discussion of size and
- bt ik e = Percentiles (%lles) shown on KPI gauges come from Level 1 pressure limitations
Unbilled Authorized Cons : 214 12,711 VPC validated data in the AWWA WLCC Reference Water Audit -+ Systems that fall on the extreme ends of size or connection
Non-Revenue Water 502.6 5.909‘235 Blended Dataset (2020)2. density should use caution when interpreting Unit Losses KPls,
i ey « KPI %iles shown above are not segregated by cohorts. Limited
— —— —
—— —_— —
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AWWA Free Water Audit Software v6.0

yrght © 2020, M Fightz Feserved
This spreadshect-based water audit tool s designed to help quantify and rack waler losses associated with water distribution systems and identily arcas for improved efficiency and cost recovery, It pravides a “top-dewn™

summary water audit format and is not mear to take the place of a full-scale, comprehensive water audit format. Auditors are strongly encouraged to refer to the most curront edition of AWWA M38 Manual for Water Audits
for detailed guidance on the water auditing process and targeting loss reduction levels. This tool contains several separate worksheets. Sheets can be accessed using the tabs at the bottom of the screen, or by clicking the

TOC links below.
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms . ““"'m“’ sppemence in
. . . Name of Utility: [PAW- Indiana District 410 = i VOS Volume from Own Sources
Start Page m111:n dn!nlhsmet. L Name of Contact Person: [David Annarumao VOSEA VOS Enor Adjustment
: Email: @mmL W1 Water Imported
. . Telephone | Ext.: |724-856-6744 = WIEA WI Eror Adjustment
Workshoet Erer the reduired data on 1s worksheot to calculate the GityTown/Municipalty: | — WE  Water Exported
- State / Province: [Pannsyivaria (PA) WEEA WE Error Adjustment
Interactive Data Answer qi about I ices for each BMAC Billed Metered Authorized COnsumphon
Gradin audit input, and the data vafidity grades will automatically Country: lUﬂA BUAC Billed L Authorized C
9 poputate, Audit Preparation Date: | 62025 = == UMAC  Unbilled Metered Amhunzed Consumptlnn
i Audit Year: 2024 UUAC Unbilled U
Review NRW i and %—-—
Dashboard Audit Year Label: |Calendar [J.' scal, Calendar, ulg_ SDHE Systematic Data Handling Errurs
arapical outs o vl th resutsof h audt Audit Period Start Date: [Jan 012024 == 1 CMI  Customer Metering Inaccuracies
Enter notes Ip explain how values were calculaled, Audit Period End Date; (Dec 31 2024 UC Unauthorized Consumption
Notes documert data sources, and related information about Volume ing Units: {Million gations [(T5)) ===—x Lm Length of mains
data management practices. Water System Structure: [Retail Nec  Number of service conneclions
‘Waler Type: (Potable Water Lp Average length of (private) customer service line
| =
Blank Shest .?TV‘::;::::risden:‘arn;"l‘\lzank i System ID Number: 5320025 — AOP Average Operating Pressure
yo : Validator Name/ID: [W/A = Eleman==1| CRUC Customer Retall Unit Charge
. 9 Validator Email: KNJ'R VPC Variable Production Cost
The values entered in the Worksheet automatically m_\ﬁ
Water Balance populate the Water Balance. Estimated Total Papul by Uitliiey: ~ 7510
Loss Control Use this sheet to interpret the results of the audit validity . - q i
Planning score and performance indicators. Color Key User input | Calculated Optianal defautt |
Definitions :’J;ac:: sheet to understand the terms used in lhe audit - for the Worl Guidance for the Interactive Data Grading
Sarvice Oi o service " Choosing to enter unit of percent or volume Use acronym buttons in IDG header to navigate among inputs. Acronym Key above.
Connection Ixn;' fiqurations. e (applies to VOSEA, WIEA, WEEA, CMI) White = needs answers, orange = complete, clear = not required. Example below.
Diagram = choose 49
| 1.00% o
Acknowledge- A for devek of the AWWA Free A -
ments Water Audit Software v6.0. M
Choosing to enler default or custom input - el y
(opar s UOAG, SO, U0y Ar kg ok, e bl vt [
AWWA Web Resources for Water Loss Control . choose entry option: ‘
httnn fwwe awwa orgiResources-TooluRosource-Ti ‘ater-Loss-Contn i

Grade will populate when all visible questions 7
are complete for an input

Items referanced in the Free Water Audit Software v6.0 on the web:
Data Grading Matrix v6.0

Example Water Audit v8.0 The limiting criteria will be labeled along the right. If only 1 limiting criterion is
Water Audit Compiler v8,0 shown, improving on that erilerion will achieve a higher data grade. If multiple
AWWA Reports on Performance Indicators limiling enteria are shown, improving on each limiting criterion is necessary to Limiting
M36 Manual achieve a higher data grade, A complete inventory of data grading crileria is

available in the Data Grading Matrix v6.0 (see web resources)

f have questions or comments this software contact us al: wiciBawwa

AWWA Free Water Audit Software v8.0 Start Page 1



Asnarican YWater Works Aszooa!

Copyright £ 2020, All Rights Re;
FWAS v6.0

Water Audit Report for: PAW- Indiana District 410

ed AWWA Free Water Audit Software: Dashboard

30 lo workshast 4o to grading

N

Data Validity Score: 92 Data Validity Tier:  Tier V (91-100)
See Loss Control Planning for Tier Details
Tier I (26-50) Tier 11l (51-70)

Tier IV (71-80)

Tier | (s25)
Tier V (91-100)

{ =

Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024

Actu . heet
: alKPIresul oy Performance Indicators T_a'ge’(:sfewms eel)

gauge %iles per validated industry ranges2

TS5 %ile 75" %ile 75" %ile
Median
Median n
25M
2

il =

25t resull is above

% 90th %ile

10" %ile 90t %ile 10t %ile 10% %ile 90™ %ile

a
Total Loss Cost Rate Apparent Loss Cost Rate

Real Loss Cost Rate

NRW Components Summary
Total Volume of NRW = 171 Total Cost of NRW =

o . e STIOBNT 0
160 -— !
- $250,000
£ 140 -
o
2 1 - $200,000
E
S 100
i L $150,000
80
60— - $100,000
40 +
- $50,000
20 1—
0 $0

I Real Losses

1 | Systematic Data Handling Errors
Cuslomer Metering Inaccuracies

Unauthorized Consumption
Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

Vh:g;? v;,';'f Basis of Valuation
Apparent Losses 14.4 $230,148 CRUC
Real Losses 153.8 $42,133 VPC
Unbilled Authorized Cons 28 $755 VPC
Non-Revenue Water 170.9 $273,035 Blended

37.60 $/conn/year 31.78 $/conn/year 5.82 $/conniyear

75" %ile

Median 75u. i

75" %ile

=

Median

107 % 90" %le 507 %ie
Unit Apparent Losses
5.5 galfconn/day

907 %l

107 %ile h
Unit Real Losses
58.2 gal/conn/day

107 %iie
Unit Total Losses
63.6 gal/conn/day

Average Operating Pressure

794 psi Median ZER e Median 75 %ile

mcr 0L Yile 25 7RG 5 A
%ile / Shaile

a 7500 %ile 4 ("

L‘", Median 107 Sl 10 %l

| Infrastructure Leakage Index (ILI) Unit Real Losses®

- 28th%ile 2.7 dimensionless 3,517 gallmile/day

= 10th %ile See UARL definition for additionat guidance on the IL|

(UARL}) Unavoidable Annual Real Losses 56.1 MG/Yr

Guidance Information for Key Performance
* The eight indicators shown are the recommended suite per the P! dala by cohoris may be found in WRF 4695 Guidance
AWWA Water Loss Control Committee 2020 Pasition on KPIs! Manual, Appendix B (2019)°.

A suite of KPIs is necessary, as no single KPI can holistically Actual KPi resulls that fall below 10" %iile of above 90™ %ile do
communicate water loss performance for a given water system not necessarily imply error, but should be viewed with scruliny,
See Table 1 belaw for Uses and Limitations for each KPI, Percentiles not intended to imply targets. Targets may be input
excerpted from the AWWA Water Loss Control Committee by user fer operational KPls, if desired, an Worksheet

Report (2020)*, with naming convenlions updated See UARL and ILI in Definitions tab for discussion of size and
Percentiles (%iles) shown on KPI gauges come from Level1 pressure limitations,

validated data in the AWWA WLCC Reference Water Audit Systems that fall on the exireme ends of size or connection
Dataset (2020)%, density should use caution when interpreting Unit Losses KPls.

KPI %iles shown above are not segregated by cchorts, Limited

AWWA Free Water Audit Software v6,0 Dashboard 1



AWWA Free Water Audlt Software v6.0

Resared

This spraadshest-hased walar audit loal is designed to holp quantify and track water losses associated with waler distribution systoms and identify areas for improved efficiency and cos! recovery, It provides o “lop-down”
summary water audit format and is not meant o take the place of a full-scale, comprehensive water audit format. Auditors are strongly encouraged 1o refer to the most current edition of AWWA M36 Manual for Water Audits for

delailed guidance on the water auditing process and targeting loss reduction levels. This tool ins several sep. rksh: Sheets can be accessed using the tabs at the bottom of the screen, or by clicking the TOC
linke below.
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms 1" %" clappeamace in
. . . Name of Utility: [PAW- Punxsutawney Disidct 420 | VOS  Volume from Own Sources
Start Page ZS:H dm“;sheel. Enter contact information and basic Name of Contact Parson: |David Annarumo | VOSEA  VOS Emor Adjustment
: Email: |david.anna amwaior.com Wl Water Imported

Workshest Enter the required data on this worksheet to calcuiate the CiwnTelephon.e_l E‘xl :—-———-—2‘ o] — e} Wﬁ; w;i:g:}:‘:::"em

water bafance and data grading. State / Province: |[Pannsylvania (P - — WEEA  WE Emor Adjustment
Interactive Data Answar ions about for sach BMAC  Bllled Metered Aulhonzed Consumphon
Gradin audit input, and the data validity grades will automatically Country: [USA S =1 BUAC  Billed U
9 populato. Audit F ion Date: [Mar 26 2025 UMAC  Unbilled Metered Authorized Consumphon

Review NRW . and Audit Year: |2 4 UUAC  Unbilled U d Authorized C

Dashboard Audit Year Label; [Calendar [{Fiscal, Calendar, elc) SDHE  Systemalic Data Handling Errors
graphical outputs to wnlunle lha results of the audit. Audit Period Start Date: _'H__-Jm: 012028 o '\-; & oMl C s N
Enter notes to explain how valuea were calculated, Audit Period End Date: {Dec 31 2024 = UC  Unauthorized Consumplion

Notes document data sources, and related information about Volume Reporting Units: [Million galions (US] Lm  Length of mains
data management practices. Water System Struclure Ratail Ne  Number of service connections
Water Type: |Potabio Walor =g Lp  Average langth of (private) customer service line
Blank Sheet %y‘:ow;::‘l:ri:smuarninl‘\’:;unk bl System ID Number: {6330010 = AOP  Average Operating Pressure
yo ) Validator Name/ID: |N/A | CRUC  Customer Retail Unit Charge
: . Validator Emaii: |N/A VPC  Variable Production Cost
Watsr Balance '@ Values entered in the Worksheet automatically Estimated Tatal Populntion Served by Water Utiity: | 35623
populate the Water Balance. —
LussNControl :J:;:\;::h::t o |nlerpre! the results of the audit validity Color Key User input !:| Calculated Optional default .:--‘
Definitions ::“2': Sheeti undorstandiie i sama used Inihe audit Guidance for the Worksheet Guidance for the Interactive Data Grading
Sarvico . J o service Choosing to enter unit of percent or volume Use acronym buttons in IDG header to navigate among inputs, Acronym Key above.
Connaction (applies to VOSEA, WIEA, WEEA, CMI) White = needs answers, orange = complete, clear = not required. Example below.
line configurations.,
Diagram ¢l mﬂon
A dedge- A d for devel of the AWWA Free it " 25000
ments Water Audit Software v6.0. =0 um -

Choosing to enter dafault or custom Input

5 After clicking an acrenym button, answer all visible questians in
{applies b UUAC, SDHE, UC) " ¥
A'IW\' Wob Resou hrw ; Lo“ Con the order they're presented, choosing best-fit answer

Grade will populate when all visible questions

Ilems referenoed in lhn Free Water Audlt Software vS 0 on Ihe waeb:

Data Grading Malrix v6.0 L ara complete for an input 7
Example Water Audit v6.0 The limiting criteria will be labeled along the right. If only 1 limiting criterion is

Water Audit Compiler v6.0 | shown, improving on that criterion will achieve a higher data grade. If multiple

AWWA Reports on Performance Indicatom | limiting criteria are shown, improving on each limiting crilerion is necessary to Limiting
M36 Manual | achieve a higher data grade. A complete inventory of data grading criteria is

available in the Data Grading Matrix v6.0 (see web resources)

arding this softwane please contact us at:

AWWA Fraa Water Audil Saftware v6.0 Start Page 1



‘\\ R A e AWWA Free Water Audit Software: Dashboard go lo workshest 90 o grading

FWAS v6.0 Water Audit Report for: PAW- Punxsutawney District 420 Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024
Data Validity ActualKPiresult Koy Performance Indicators | e°! (see Worksheet
Data Validity Score: 92 Data Validity Tier:  Tier V (91-100) gauge %iles per validated industry ranges?
See Loss Control Planning for Tier Details 75 %ile 75 %ile 785" %ile
Tier Il (26-50) Tier (11 (51-70) Median ,
Median Madian
Tier IV (71-90) ,,2:."' 250
ile Yeilo h
25t
Tier 1 (25) / %il 3
Tier V (91-100) 10t %ite 90t %ile 10 %ile 90 %ile 10" %ile 90" %ile
]I Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
36.22 $/conn/year 21.45 $/conn/year 14.77 $/conn/year
NRW Components Summary
Total Volume of NRW = 88 MG/Yr Total Cost of NRW = Median el 1Sz %ilo
Median _—=""""7= Median 2=
$143,479Yr 25h = ) :
100 - - $160,000 o . - 25n 4
i 7 ozlﬁl %ilo £ o
90 + -~ $140,000 y " 2 e
s W . [l / ) ¥
5 70 T $120.000 10% %ile 0% %ile 107 %ile 00" %o 10 %ile 90% %ile
= Unit Total Losses Unit Apparent Losses Unit Real Losses”
o - $100,000 57.6 gal/conn/day 3.7 galiconn/day 53.9 gallconn/day
E 60 - $100/
s
o .
> Average Operating Pressure .
50 + - $80,000 T psl Median 75" %ile Median - 75" %ile
1= i |
401 L 560,000 ==h 250 o\ ;
%ile %ile ISR
0 - S
- $40‘000 ¥ | 751h %ile I|'- /
20 | AF e 1
. . = [
| + $20,000 17 10% Silo 90% %l 100 il 90™ 3k
10 4+— | ]
| Infrastructure Leakage Index (ILI) Unit Real Losses
04 g | 25th %le 1,9 dimensionless 2,379 gal/mile/day
el 10th %o | See UARL definition for additional guidance on the |L| = —
I Real Losses 5 Unauthorized Consumption {UARL) Unavoidable Annual Real Losses 367 MGIYr 28.0 galconn/day
~ Systematic Data Handling Errors Unbilled Unmetered Auth Cons Guidance Information for Key Performance
il i il i = The eight indicators shown are the recommended suite per the KPI data by cohorts may be found in WRF 4695 Guidance
Customer Metering Inaccuracies Habillan Meteret/Ahorizeg (Gons AWWA Water Loss Conlrol Committee 2020 Position on KPIs? Manual, Appendix B (2019),
Vol * A suite of KPIs is necessary. as no single KPI can holistically = Actual KPI results that fall below 10" %ile or above 90" %ile do
olume Value Basis of Valuation communicate water loss performance for a given water system. not necessarily imply error, but should be viewed with scruliny.
MG/Yr $rYr See Table 1 betow for Uses and Limitations for each KPI, + Percentiles not intended to imply largets. Targets may be inpul
Apparent Losses 5.1 $81,262 CRUC excerpted from the AWWA Water Loss Control Committee by user for operational KPIs, if desired, on Worksheet
3 Report (2020)*, with naming convenlions updated = See UARL and ILI in Definitions 1ab for discussion of size and
i Rgal Losses 74.5 $55,935 VPC i+ Percentiles (%ites) shown on KP) gauges come from Level 1 pressure limilatians.
Unbilled Authorized Cons 8.4 $6,282 VPC ! validated data in the AWWA WLCC Reference Water Audit = Systems that fall on the extreme ends of size or connection
Non-Revenue Water 88.0 $143,479 Blended ! Dataset(2020) density should use caution when interpreting Unit Losses KPls,

i= KPI %iles shown above are nol segregated by coherts, Limited

AWWA Free Water Audit Software v6.0 Dashboard 1



FWAS 8.0

AWWA Free Water Audlt Software v6.0

This spreadsheet-based water audit tool is designed to help quantify and track water losses d with water di: 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 water audit format, Auditors are strongly encouraged to refer m the most current edition of AWWA M36 Manual for Water Audits for detailed
guidance an the water auditing process and targeting loss reduction levels. This tool contains several Sheets can be d using the tabs at the bottom of the screen, or by clicking the TOC links below.
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms /" orr of appesanco in
. . . . Name of Utility: _FAW l:ilfiun District 430 VOS  Volume from Own Sources
Start Page ;:;ﬁ: mert sheet. Enter contact information and basic audit | o ¢ oo teet Person: VOSEA  VOS Error Adjustment
. Email: WI  Water Imported
o N ok leph | Ext.: WIEA  WI Error Adjustment
Workshest E:“:: :‘."hn; " Mt'; ‘;m:g e L City/Te i WE  Water Exported
. State / Province: WEEA  WE Error Adjustment
Interactive D utn about ices for each BMAC Billed Metered Authorized Consumphun
Gradin audit lnpu':, and the data vnhdnygrad.s will sutomatically BUAC Billed U d Authorized C 1
9 populate UMAC  Unbilid Metared Authorized Corsumption
UUAC Unbilled U
Review NRW and
Dashboard SDHE  Systematic Data Handling Enurs
graphical outpi tn esalisl ihe resuts of the audt Audit Period Start Date: CMI  Customer Metering Inaccuracies
Enter noles to explain how values were calculated, Audit Period End Date: uc Unauthorized Consumption
Notes document data sources, and related information about data Volume ing Units: Lm Length of mains
management practices. Waler System Structure; |Retall = Nec Number of service connections
Water Type: Potabla Water | Lp  Average length of {private) customer service line
Blank Sheet BY Popular demand A blank shest System ID Numbor: 180001 — AOP  Average Operating Pressure
o ) Validator Name/iD: WA = e CRUC  Customer Retail Unit Charge
< " Valldator Ermail: [N/A VPC  Variable Production Cost
The values entered in the Worksheet automatically i e
Water Balance populate the Water Balance. Estimated Total Population Served by Water Utilty: | 4.233 |
Loss Control Use this sheet to interpret the results of the audit validity . " 1
Planning score and performance indicators Color Key Userinput [ ] Calculated Optional defauft | :
Definitions l;::'s': e jarmeiuzed!inhe audit Guidance for the Worksheet Guidance for the Interactive Data Grading
Sarvice ssible service 5 Choosing to enter unit of percent or volume Use acronym buttons in IDG header to navigate among inputs. Acronym Key above,
Connaction = pe (applies o VOSEA, WIEA, WEEA, CMI) White = needs answers, orange = complete, clear = not required. Example below.
fine configurations.
Di-grlm _______choose eniry option:
Acknowledg d for of the AWWA Free \—1—-—-[_ g-—ﬂ““‘ R0
monts Waler Audit Software v6.0. NS E -
Choosing m enter default or custom Input After clicking an acronym button, snswer all visibl o In
(applies to UUAC, SDHE‘ uey the order lhey're presented, choosing best-fit answer [ I
AWWA Web Resources for Water Loss Control '
hitps-iwww awwi oty/Resources- ToolsRespurce- TopieeWater.Lass-Cantrol . " .
. 5 < - - Grade will populate when all visible questions
Items referenced in the Free Water Audit Software v6.0 on the web: '“[ 75.000 | are complete for an input 7

Data Grading Matrix v6.0

Example Water Audit v8.0

Water Audit Compiler v6.0

AWWA Reports on Performance Indicators
M36 Manual

The limifing criterin will be labaled along the right If only 1 limiting criterion is
shown, improving on that criterion will achieve a higher data grade. If muitiple

limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
achieve a higher data grade, A complete inventory of data grading criteria is
available in the Data Grading Matrix v6.0 (see web resources)

AWWA Free Water Audit Software v6.0 Start Page 1



AWWA Free Water Audit Software: Dashboard

go lo worksheet go to grading

Water Audit Report for: PAW- Clarion District 430

Comyram
‘ FWAS v6.0
Data Validity

Data Validity Score: 92 Data Validity Tier:  Tier V (91-100)
See Laoss Contral Planning for Tier Details
Tier Il (26-50) Tier |11 (51-70)

Tier IV (71-90)

Tier | (s25)
Tier V (91-100)

Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024

NRW Components Summary
Total Volume of NRW = 175 MG/Yr Total Cost of NRW =

200 — . SS06S3NT 350,000
180 =
© $300,000
= 160
b
g 140 —= $250,000
g
5 L $200,000
= 00!
0 4 L $150,000
60 - | $100,000
0 —
— 50,000
20
0 50

I el Losses
; | Systematic Data Handling Errors
Cuslomer Mataring Inaccuracies

Unauthorized Consumption
Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

\SI(L;;:;? V;Itjre Basis of Valuation
Apparent Losses 74 $110,719 CRUC
Real Losses 155.9 $182,168 VPC
Unbilled Authorized Cons 11.8 $13,751 VPC
Non-Revenue Water 174.8 $306,638 Blended

Actual KP!I result Key Performance Indicators Target (see Woﬂ(shefal)
gauge %iles per validated induslry ranges?
75 %ile 75" %ile 75% %ile
Madian
Median Median
25h th
250
%ile
26 Ylio
Hlle) =
10% %ile 90t %ile 10% %ile 90™ %ile 10t %ile B0™ %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
56.70 $/conn/year 21.43 $/conn/year 35.26 $/conn/year
Median 75" %ile ' L35kl el
Median = 57
250 P=
%ile 25th
%ile
I (S
10t %ile 80" %ile  10™ %ile 90t %ile

a0
Unit Apparent Losses
3.8 galiconn/day

Unit Total Losses
86.5 gallconn/day

Unit Real Losses'
82.7 galfconn/day

Average Operating Pressure

852 psi Median 2 hile Modian 75 %ile
e 90th %ile 25t ,/‘\ ! JOR
seilo 4
| 75th %ale A / \\/
[
o Meden | 107" %ilo BO™ %eile 107 %ilo

Infrastructure Leakage Index (ILI)

Unit Real Losses®
2.9 dimensionless

.~ 25lh %ile 2,828 gal/mile/day

Had 101h %ilo See UARL definition for additionat guidsnce on tha ILI__
(UARL) Unavoidable Annual Real Losses 54.6 MG/Yr

289

Guid: Infor for Key
The aight indicators shown are the recommended suife per the KPI data by cohorls may be found in WRF 4695 Guidance
AWWA Water Loss Control Committee 2020 Pasition on KPIs! Manual, Appendix B (2019)°.
A suite of KPIs is necessary, as no single KPI can halistically Actual KPI results that fall below 10 %ile or above 90" %ile do
communicate water loss performance for a given water system not necessarily imply ersor. but should be viewed with serutiny.
* See Table 1 below for Uses and Limitations for each KPI, « Percenliles nol intended to imply largets, Targets may be input
excerpted from the AWWA Water Loss Control Committee by user for operalional KPls, if desired, on Worksheet
Report {2020)*, with naming cenvenlions updated + See UARL and ILI in Definilions tab for discussion of size and
Percentiles (%iles) shown on KPI gauges come from Level 1 pressure limilations.
validated data in the AWWA WLCC Reference Water Audit Systems that fall on the extreme ends of size or connection
Dataset (2020) density should use caution when interpreling Unit Losses KPIs

= KPI %iles shown above are not segregated by cohorts, Limited

AWWA Free Water Audit Software v6,0 Dashboard 1




AWWA Free Water Audit Software v6.0

This aprendahest-basod wator audil tool is dasigned 1o help quantify and track wator losses associated with watar distnbution systems and rdcnhfy areas for improvad 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 format. Auditors are strongly d fo refer to ths most current edition of AWWA M36 Manual for Water Audits for
detailed guidance on the water auditing process and targeling loss reduction levels. This toal ins several sep Sheels can be d using the tabs al the bottom of the screen, or by clicking the TOC
links below.

Table of Contents (TOC) Enter Basic Information | Key of Input Acronyms " ""’:’:xo‘;‘::';‘;"“’”‘
__ |
. 5 . Name of Utility: |PAW- Kittanning District 440 VOS  Volume from Own Sources
Start Page :::;::;’i:;s"“‘ Enieqconiactinformation(and Besic Name of Cantact Person: [David A | VOSEA  VOS Error Adjustment
) Email: |david.annaru amwater, com 1 Wl  Water Imported
- o— Te | Ext.: |724-656-6744 Es=td WIEA  WI Error Adjustment
ViSriahest Emter ::an;e andi?;ogr:a‘:i‘::g ° " CityTownMunicipaity: [Kikanring ] WE-  Water Exportad
State / Province: [Pennayh (PA) WEEA  WE Emvor Adjustment
Interactive Data Answer g about operational for each BMAC  Billed Authorized C:
Grading Ut inpul and the data validity grades will automatically Country: [USA - ] BUAC  Billed L ized C pti
9 populato. Audit Preparation Date: [Mar 26 2025 UMAC  Unbilled M d ized Ci i
Review NRW " o and Audit Year: iﬁ'! UUAC  Unbilled L thorized C
Dashboard Audit Yeer Label: |Calendar (Fiseal, Calendar, sic) SDHE  Systematic Data Handling Erors
graphical outputs to evaluats the resulls of the audit Audit Period Start Date: |dan 01 2024 e e oMl G . N
Enter nates fo explain how values were calculated, Audit Period End Date: {Dec 31 2024 ==—=1 UC  Unauthorized Consumption
Notes document dala sources, and related information about Volume Reporting Units: [Million gallons QIET Lm  Length of mains
data management practices. Water System Structure: mﬁm Ne  Number of service connections
Water Type: nter Lp  Average length of (private} customer service line
Blank Sheet $K::zl:ll:ri:e:|;n:alr:‘\’:;ank SHECE System ID Number: 5030008 — AOP  Average Operating Pressure
4 ) Validator Name/ID: JW\ Y CRUC  Customer Retail Unlt Charge
. . Email: |[N/A VPC  Variable Production Cost
The values entered in the Worksheet automatically —_— e
Water Balance populate the Water Balance. Eslimated Total Papulation Served by erunlnt\ri i_@ﬁ?_
Loss Control Use this sheet Io interpret the resutts of the audil validity y e
Planning score and performancs indicators Color Key User input |_ — Calculated Optional default _
Definitions L’;Z:: eheet 1o undsrstnid the {ermsiusadin he Sudit Guidance for the Worksheet Guidance for the Interactive Data Grading
Sorvice - o sarvice Choosing to enter unit of percent or volume Use acronym buttons in IDG header to navigate among inputs. Acronym Key above.
Connaction Jine configurations ! (applies tb VOSEA, WIEA, WEEA, CMI) White = needs answers, orange = complete, clear = not required. Example below.
Diagram . I chaoose entry option:
I i o I e [ o] ] = | [ ]
N . Volumo |~ 25000 el oo W e @ o Wooe B o W o Wewe |f e ]
Choosing tb enter default or custom input - e B ==
| ke G, SOV, UG e o o bt Pl ————
AWWA Web Reuouroes for Wataer Lon Control hooss aniry option: )
- s i dafalk Grade will populate when all visible questions . -
I(ems nefsrenced in the Free Water Audll Soﬂware vG 0 on Iha web | 75.000 are complate for an input k T
Dala Grading Matrix v6.0 ! P P
Example Water Audit v6.0 I The limiting criteria will be labeled along the right. If only 1 limiting criterion is
Water Audit Compiler v6.0 shown, impraving on that criterion will achieve a higher data grade. if multiple
AWWA Reports on Performance Indicators | limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
M36 Manual | achieve a higher data grade. A complete inventory of data grading criteria is
available in lhe Dala Grading Matrix v6.0 (see web resources)
[t you have questians of commants g this softwars plesbo coniacius at

AWWA Free Water Audit Software v6.0 Start Page 1



AWWA Free Water Audit Software: Dashboard go lo workshest 9o to grading PO ETHES
Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024
Data Validity AdualKPIresut Ky Performance Indicators |29° (see Worksheen)
Data Validity Score: 92 Data Validity Tier:  Tier V (91-100) gauge %iles per validated industry ranges’
See Loss Control Planning for Tier Details 757 %ile 75% %ite 75" %ile
Tier Il (26-50) Tier Il (51-70) Median :
Median Median
) 25t
Tier IV (71-90 ) 25
( ) il %o
25t
Tier | (s25) Yol
Tier V (91-100) 10" %ile 9oM %ie 10t %ile 90t %ile 10" %ile 90% %ile
{ | Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

22.08 $/connfyear

17.74 $/connlyear

4.33 $/conniyear

NRW Components Summary
- _ ) ; 75t %ile 750 Shile
Total Volume of NRW = 21 MG/Yr Total Cost of NRW = Median 75% %ile )
$68,150/Yr oA > Medlan
25 e §80,000 s 2 PLUN
il 4L %ila = § &
— L 570,000 - / e N
/ result is below L resull is below '\
= 20 - 10th %ile = | o) 10th %ile Y|
) v - | 960000 107 %ile _ 90% %o 10° %ilo 90" %ils 10 %ile 90" %o
= Unit Total Losses Unit Apparent Losses Unit Real Losses*
e 5 + $50,000 9.9 gal/conn/day 3.0 galfconn/day 6.9 gal/conn/day
E 1=
£ Average Operating Pressure .
- $40,000 876 psi Median Z5 %ilo Madian 75" %ile
10 4— | $30,000 e Q0LH %ile ] 25 /’\ ——
%ile =3
+ §20,000 L—\_751h Yole result is below \?gsullis below
54 10lh %ile ! 10th %ile e L
- $10,000 Median 107 Shila 905 %hile 107 %ito 90% %hile
Infrastructure Leakage Index (ILI) Unit Real Losges”
0 -~ ¥ 25 %hile 0.3 dimensionless 655 galimile/day
‘o toinFile _Seo UARL definilion for additional guidance onthe Ll —
Real Losses {1 Unauthorized Consumption (UARL) U idable Annual Real Losses 149 MGIYr = 201 galf y

' Systematic Data Handling Errors Unbilled Unmetered Auth Cons

Customer Melering Inaccuracies

Guidance information for Key Performance
The eight indicalors shown are the recommended suite per the KPI data by cohorts may be found in WRF 4695 Guidance
AWWA Water Loss Control Committee 2020 Positian on KPIs' Manual, Appendix B (2019)5.

Unbilled Metered Authorized Cons

*+ A suite of KPisis necessary, as no single KP| can halistically + Actual KPI results thal fall below 10" %ile or above 90" %ile do
Volume Value Basis of Valuation icate waterloss per for a given water system. nol necessarily imply error. but should be viewed with scrutiny.
MG/Yr $Yr « See Table 1below for Uses and Limitations for each KPI, + Percentles not infended to imply targels, Targels may be input
Apparenl Losses 23 $36,038 CRUC excerpled fram the AWWA Water Loss Contrcl Committee by user for operaliqnal KPIs, if desired, on Worksheet
Real Losses 51 $8,803 VPC Repart (2020), with naming conventions updated « See UARL and ILIin Definitions lab for discussion of size and
" : . Percenliles (%iles) shown on KP] gauges come from Level 1 pressure limilations,
Unbilled Authorized Cons 13.5 $23,309 VPC validated data in the AWWA WLCC Reference Water Audit - Systems that fall on the extreme ends of size or connection
Non-Revenue Water 20.8 $68,150 Blended Dataset (2020)% density should use caulion when interpreting Unit Losses KPIs
= KPI %iles shown above are not segregaled by cohorts, Limiled
— m— — e —
—_— _— —_—
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Al

This sproadsheet-basad wator audit tool Is designed to help quantify and track water losses associated with water distribution systems and idenlify areas for improvad efficiency and cost recovery. It provides a “top-down”
summary water audit format and is not meant fo take the place of a full-scale, comprehensive water audit format. 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 targeting loss reduction levels. This tool several ts. Sheels can be d using the tabs at tha bottom of the screen, or by clicking the TOC
links below.
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms /" "d‘:’e";fo‘;‘::::;’t’“ in
i g o =1 VOS  Volume fram Own Sources
Start Page I::ﬁc:;:ri:;sheet. EntercontactinomationBndbesic Name of Contact Person: |David A VOSEA VOS Error Adjustment
) Email: |david.annaru; amwater.com —i] Wl  Water Imported
Pe—— T | Ext.: |724-656-6744 | e WIEA W] Emor Adjustment
Worksheet 5::::”““ 4 and ':;t;or:;:;: N b City/Town/Municipaiity: [Warren = WE  Water Exported
9 9. State / Provinca: |Pennsylvania PA] WEEA  WE Error Adjustment
Interactive Data Anmwer questions about Honal fices for each z BMAC  Billed Metered Authorized Consumption
Grading ¢ Input, and the data validity grades will aulomatically Country: [USA S| BUAC  Billed L ized C: i
9 populate. Audit Preparation Date: UMAC  Unbilled dC
Review NRW 5 . B anid Audit Year: [2024 UUAC  Unbilled Unmetered Authorized Consumption
Dashboard y Audit Year Label; {Calendar Fiscal, Calgndar, atc) SDHE Systematic Data Handling Errors
graphical outputs to svaluate the results of the audit. Audit Period Start Date: —H—M—Jnn 01 2024 = cMl C : N
Enter notes to explain how values were calculated, Audit Period End Date; |Dec 312024 UC  Unauthorized Consumption
Nates document data sources, and related information about Volume Reporting Units: mﬁhﬂ qatians (US) Lm Length of mains
daia management practices. Water System Sh'uciurs:rﬁ il Nc  Number of service connections
Water Type: |Potab atar Lp length of service line
I ] ,. i Wi )
Blank Sheet ?z:owzlal:ri:e:\uarn;rﬁ:;enkshset System ID Number: 6620020 =—— AOP  Average Operating Pressure
y . | Validator Name/ID: l%& = B CRUC  Customer Retail Unit Charge
o ) Emall:| WA VPC  Variable Production Cost
The values entered in the Worksheet automalically | g T
Water Balance populate the Water Balance. | Estimatad Total Populalion Served by Water Utity | 5,429 |

Loss Control Use this shest tp interpret the results of the audit validity
Planning score and performance indicators

Color Key User input == Optional defautt { "

Definitions :“ Bis sheat to understand the lerms used in the audil Guidance for the Worksheet Guidance for the Interactive Data Grading
Sarvice D - o service - Choosing fo enter unit of parcent or volume Use acronym buttons in IDG header to navigate among inputs. Acronym Key above.
[+ jon © ° o 3 (applies to VOSEA, WIEA, WEEA, CMI) White = needs answers, orange = complete, clear = not required. Example below.
Diagram _______choose en on;
dq ) | 1.00% percant or
A ge- A for of the AWWA Free :
ments Water Audit Software v6.0. [_volume | 25,000

Choosing to enier default or custom input

(applies fo UUAC, SDHE, UC) After clicking an acronym button, answer all visible questions in

the order they're presented, choosing best-fit answer

AWWA Web Resources for Water Loss Control

ttpa.hwww. awwa orofResourcas-Tools/Ras il sss-Control | b )
Items referenced in the Free Water Audit Software v6.0 an the web: (Grade will populate e el v;s;:‘? ques}lons‘ 7
Data Grading Matrix v6.0 are complete for an inpu
Example Water Audit v6.0 The limiting criteria will be labeled along the right. If only 1 limiting criterion is
Water Audit Compiler v6.0 shown, improving on that critsrion will achieve a higher data grade. If multiple
AWWA Reports on Performance Indicators limiting criteria are shown, improving on each limiting criterion is necessary to Limiting

M36 Manual

s have arding this software p

yestions J

achieve a higher data grade, A complete inventory of data grading criteria is
available in the Data Grading Matrix v6.0 (see web resources)

AWWA Free Water Audit Software v6,0
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Copmam & 3050, Al Rghe Recerved AWWA Free Water Audit Software: Dashboard go o grading go10 roferonces
‘ FWAS v6.0 Water Audit Report for: PAW- Warren District 450 Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024
Data Validity ActualKPIresdt oy Performance Indicators ooc" (see Worksheet)
Data Validity Score: 22 Data Validity Tier:  TierV/(91-100) gauge %iles per validated industry ranges’
See Loss Caontral Planning for Tier Details 757 %ile 75% %ile 75" %ile
Tier Il (26-50) Tier Il (51-70) Median )
Median Madian
) 25t th
Tier IV (71-90) Bile ,2:: 3
25t result is above
Tier | (s25) o 90th %ile
Tier V (91-100) 10 %ile 90t %ile 10 %ile 907 10t %ile 90t %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

160 - —
140
120

100 +

Volume (MG/Yr)

[ roal Losses

Apparent Losses

Real Losses

Unbilled Authorized Cons
Non-Revenue Water

NRW Components Summary
Total Volume of NRW =

~ Syslematic Dala Handling Errors
[ Customer Metering Inacturacies

3689 $/conniyear

Total Cost of NRW =

151 MGIYr 75" %hile

Median

7 3389 Siconniyear

75t %ile

3:20 $/conn/year

75% %ile

$223,358Mr 25t <
— $250,000 e &
£ §200000 [ - .
107 ilo 907 %ie 107 %ie g™ %io 10" %o 90° %ilo
Unit Total Losses Unit Apparent Losses Unit Real Losses™
| 46.1 gal/conn/day ‘5.8 galiconn/day ~ 403 galiconniday
+ $150,000
Average Operating Pressure
_B45 psl
- $100,000 e 901D %ile |
Hila 5
| 75th %ile >
+ $50,000 [
"4 fadian 107 %ilo
) Infrastructure Leakage Index (ILI) Unit Real Losses”
L0 I 25t eie .?37 1.8 :dimensionless 2,845 galimile/day
ol sonsie | SeeUARL definitio jtional guidanceonthe it
Unauthorized Consumption (UARL) Unavoidable Annual Real Losses ~ 482 MG/YT 221 gallconnfday
Unbilled Unmetered Auth Cons o Guldance Information for Key Performance 4 _
Unbilled Metered Authorized Cons « The eight indicatars shown are the recommended suite per the KPI data by cohorts may be found in WRF 4695 Guidance

AWWA Water Loss Contral Committee 2020 Position on KPIs!.
A suite of KPlIs is necessary, as no single KPI can holistically

Manual, Appendix B (2019)°.
Aclual KPI results that fall below 10™ %ile or above 90" %ile do

Volume Value t : water loss per for a given waler system. not necessarily imply error, but should be vlewed with scrutiny.
MG/Yr $rvr Basis of Valuation + See Table 1 below for Uses and Limitations for each KPI, - Percentiles not intended lo imply targels. Targels may be input
12;1 -3193..1.23“ CRUC excemted from the AWWA Water Loss Control Committee by user for operational KPls, if desired, on Warksheet.
843 313342 VPC Report (2020)%, with naming conventions updated, « See UARL and ILI in Definitions tab for discussion of size and
B Lo = Percentiles (%iles) shown on KP| gauges come from Level 1 pressure limitations.
54.6 $11,888 VPC validated data in the AWWA WLCC Reference Water Audit » Systems that fall on the extreme ends of size or connection
151.0 '$223,358 Blended Dataset (2020)*. density should use caution when interpreting Unit Losses KPIs
. o = KPI %iles shown above are not segregated by cohorls. Limiled
— —— — — m—
_— — — _— —
Dashboard 1
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All Righbs Rossrved

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 Io take the place of a full-scale, comprehensive water audit format. Auditors are strongly ged to refer to the most current edition of AWWA M36 Manual for Water Audits for
detailed guidance on the waler auditing process and targeting loss reduction levels. This tool ins several sep worksh Sheets can be d using the tabs at the bottom of the screen, or by clicking the TOC
links below.
Table of Contents (TOC) Enter Basic Information | Key of Input Acronyms /" ""‘:‘;“L‘“‘m“ in
. N . lity: [PAW- Kane District 460 VOS Volume from Own Sources
Start Page |9 carant sheat. Enter contact information and basic Name of Contact Person: |E —— | | vosEA VOS Ermor Adjustment
) Email: Wl Water Imported
Enter the required data on this worksheet to calculate the " u B | E,’it ——= WIEA Wl Eporadipsiment
Workshest waler balance and data gradin: c W — WEs WWaterExported
g 9 State / Province: ania (PA) WEEA  WE Eror Adjustment
Interactive Data Answer guestions about operational practices for sach BMAC  Billed Metered Aulhonzed Consumptlon
Gradi audit input, and the data validity grades will automatically Country: |IJS-I\ =5 II] BUAC  Billed L
ing papulate, Audit F ion Date: lﬁ === UMAC  Unbilled Metered Authorized Consumphon
Review NRW o " and Audit Year: 4 UUAC  Unbilled L ized C
Dashboard Audit Year Label: ___|{Fiscal, Calendar, efc) SDHE  Systematic Data Handling Errors
graphical outputs to evaluale the results of the audit. Audit Period Start Date ____Jnnim 034 = ==4 cMl G Metering
Enter noles o explain how values were calculated, Audit Period End Date: [Dec 31 2024 T UC  Unauthorized Consumption
Notes document data sources, and relaled information about Volume Reporting Units: [Million gallona (US) Lm  Length of mains
data management practices, Water System Strusture: rﬁé—l Nc  Number of sarvice connections
Wator Type: [Polablo Watar Lp Average length of (privata) customer service line
| I_
Blank Shest .?z::z:::ri:a;";":a':l:;a"k sheet System ID Number. 6420019 i AOP  Average Operating Pressure
b4 ) Validator Name/ID: [N/A = ] CRUC  Customer Retail Unit Charge
N ) Validator Email: |N/A VPC  Variable Production Cost
The values entered in the Worksheet automatically . Ty T
Water Balance populale the Water Balance. Estimated Total Population Served by Watar Uity 2075

Loss Control Use this sheet to interpret the results of the audit validity

Planning score and performance indicators, Color Key Userinput [ ] Calculated Optional default |

Use this sheet o undersiand the terms used in the audil

Definitions rosaes Guidance for the Worksheet Guidance for the Interactive Data Grading
Sorvice Frn A . Choasing o enter unit of percent or volume Use acronym buttons in IDG header to navigate among inputs. Acronym Key above
Connaction bkl (applies to VOSEA, WIEA, WEEA, CMI) White = needs answers, orange = camplele, clear = not required. Example below.

Iinn.mﬂﬁgur;ﬂunl..' :
ram

i choosa antry option:
S Chbat . for dev A rce \%'I_ vor Jvosea ] w | =
ments Water Audit Software v6.0. volumo | 25000 | oo ] o W uc W o W % | | cruc il vec |

Choosing to enler dafault or custom input

" Aftar clicking an acronym bulton, answer all visible questions in
(applies to UUAC, SDHE, UC) the order they're presented, choosing best-fit answer L:l

AA Wab Rauoun for Water Losa Contrrnl ‘s . ! TS mwm ‘lgpﬁon

Ilems refersnoed in the Free Water Audlt Software v6. 0on the web """""""""" I 75.000 Grade will populate v;rr':" gl v;s;bl?oquas'hor:‘s‘ T
Data Grading Matrix v6.0 complete for an inp!
Example Water Audit v6.0 The limiting criteria will be labeled along the right. If only 1 limiting criterion is
Water Audit Compiler v6,0 shown, improving on that criterion will achieve a higher data grade. |f multiple
AWWA Reports on Performance Indicators limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
M36 Manual achieve a higher data grade, A complste inventory of data grading criteria is

available in the Data Grading Matrix v6.0 (see web resources)

Ifﬁu have gutions or comments rﬂarding this software please contact us at wI@awwa org
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Coprain < 3055, Al R Rezarves AWWA Free Water Audit Software: Dashboard go o vorksrect il gow gracing [ go w wforences
‘ FWAS v6.0 Water Audit Report for: PAW- Kane District 460 Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024
Data Validity Actual KPlresult oy Performance Indicators 1o/ (see Worksheet
Data Validity Score:| 92 = Data Validity Tier:  Tier V(81-100) gauge %iles per validated industry ranges®
See Loss Control Planning for Tier Details 75% %ile 75" %ile 75 %ile
Tier Il (26-50) Tier 11l (51-70) Median )
Median Madian
i 25t th
Tier IV (71-90) %ile ;:‘; :
25t
Tier [ (s25) el
Tier V (91-100) 10% %ile 90" %ile 10 %ile 90t %ile 10" %ila 90 %lle
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
38155 $/connlyear 16,44 $/conn/year 17.417) $/conn/year
NRW Components Summary
- _ " 75t %ile 75 %ile
Total Volume of NRW = 50 MG/Yr Total Cost of NRW = Median 757 Shide
7.7 .
60 SIS $100,000 2 & 25
e A, 3 Slle
+ $90,000 4 - i
£ i -+ $80,000 [ o ] )
1) L 70,000 107 %ifa 90" %ile 107 %ile 90" %ie 107 Siln 907 %Kil
= g5 ! Unit Total Losses Unit Apparent Losses Unit Real Losses™
2 484 gallconn/day 2.9 galiconn/day 485 galiconn/day
£ 1 $60,000
G .
> Average Operating Pressure
D! | $50,000 P i
i AOP is above
+ $40,000 bess 90th %ile 0th %ile
20 +
+ $30,000
| 75th %ile
10 - 1 -+ $20,000
-~ $10,000 R Vedian 107 %iin 50° %l 50 %ito
: ) Infrastructure Leakage Index (ILI) Unit Real Losses”
0 50 IRgY| 25t %ite 1.7 dimensionless 2,607:] galimile/day
= 10h¥ia ___See UARL definiion for additional quidance on the ILI S—
Real Losses nauthorized C plion (UJARL) Unavoidable Annual Real Losses 23.5 MG/Yr _26.9  gallconn/day
' Systematic Data Handling Errors Unbilled Unmetered Auth Cons Guidance Information for Key Performance
Meteri racies i * The eight indicators shown are the recommended suile per the KP1 data by cohorts may be found in WRF 4695 Guidance
Customer g naceu Unbilied Metered Authorized Cons AWWA Water Loss Control Committee 2020 Position an KPlIs! Manual, Appendic B (2018)"
= A sulte of KPIs is necessary, as no single KP| can halistically = Actual KP| resulis thot fall befow 107 %ile or above 90\ %ile do
Volume Value Basis of Valuation icate water [oss per for a given waler system. not necessarily imply error, but should be viewed with scrutiny.
MG/Yr $iYr « See Table 1 below for Uses and Limitations for each KPI, +  Percentiles not intended to imply largels. Targels may be input
Apparent Losses ~ 255 338,654 CRUC excerpted from the AWWA Water Loss Control Committee by user for operational KPIs, if desired, on Warksheet.
Real L 40“ ﬁ. $44 59‘5 VPC Report (2020}, with naming conventions updated + See UARL and ILI in Definitions tab for discussion of size and
. e.a 05565 ol 3 A * Percentiles (%iles) shown an KP| gauges come from Level 1 pressure limitations.
Unbilled Authorized Cons T2 $7,381 VPC validated data in the AWWA WLCC Reference Water Audit + Systems that fall on the extreme ends of size or conneclion
Non-Revenue Water 50.3 'SBTi?31 Blended Dataset (2020)%. density should use caution when inlerpreting Unit Losses KPls.
. = KPI %iles shown above are not segregated by cohorts. Limited
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Alt Ry

This spreadsheel-based waler audit ool ia designed to help quantify and track waler losses associated with wator distribuion systems and bdeﬁh{y areas for improved afficioncy and cost recovery. It provides a "lop-down®
summary water audit format and is not meant i take the place of a full-acals, comprehensive water audit format. Audilors are strangly encouraged to refer to tha most current edition of AWWA M36 Manual for Water Audits for

detailed guidance on the water auditing process and targeling loss reduction levels. This tool Ins several rksh: Sheels can be d using the tabs at the bottom of the screen, or by clicking the TOC
links below,
Table of Contents (TOC) | Enter Basic Information Key of Input Acronyms " “‘:’w""’”’“‘:” Ly
: - . Name of Utility: |PAW - 51 Narrish I} VOS  Volume from Own Sources
Start Page Thn_am'nnl sheet. Enter contact information and basic Name of Contact Psrson K] VOSEA  VOS Ermor Adjustment
audit delails.
%ﬂ% com W!  Water Imported
Enter the required data on this warksheet to calculate the a1 23115 — ] — WIEA W Error Adjustment
Workshest water balance and data grading WE  Water Exporled
: M WEEA  WE Error Adjuslmant
. Answar about op | for each BMAC  Billed th d C.
Interactg:al:ia’:a audit input, and the data validity gradu will automstically Country: [USA g — 1 BUAC  Billed A i o
9 populata. Audit P ion Date: [Fab 25 2025 UMAC  Unbilled Metered Authonzed Consumphon
Review NRW - - i Audit Year: (2024 UUAC  Unbillled Unmet:
Dashboard graphical outpuls In nvnluule the results of the audit. Ausilt Year Label: Calandar I (Figeal, Calondar, e‘l.l:l SDHE Systematic Dﬂta.HandImg Errprs
] CMI  Customer Metering Inaccuracies
Enter notes to explain how values were calculated, UC  Unautharized Consumption
Notos documont data sources, and related information about Volume Rapatting Units: w(ﬂs} Lm  Length of mains
data management practices. Water System 5 Ratail - | Nc  Number of service connectiona
Waler Typo: |Potable Waler | Lp ge length of {pri service line
Blank Sheet _?_::owzl:::r: em;n:‘il"l\\'::ank ghest System ID Number, (1460046 l AOP  Average Operating Presaure
o : Name/ID: [n/a 3 — CRUC  Customer Retall Unit Cherge

VPC Variable Production Cost

The values enterad in the Workshest automatically

WaterEalonce populate the Water Balance.

Email: |n/a
Estimated Total Population Served by Water Utility: 117.205

Loss Control Use this shsel o |n!srpret the results of the audit validity

F score and perf Color Key Userinput | | Calculated Oplional defautt ' :

Use this sheet to understand the terms used in the audit

Definitions process Guidance for the Worksheet Guidance for the Interactive Data Grading
Sarvice . . e e " Choosing to enter unit of parcent or volume Use acronym buttons in IDG header to navigate among |npuﬁs Acronym Key above.
Connaction line configurations . (applies v VOSEA, WIEA, WEEA CMI) White = needs arange = lete, clear = not req le below.
Diagram ) 1 m ] '
A rdedge- Ack for of the AWWA Free I
ments Water Audit Software v6.0. ! oo [ cw Jf e W um ] [ ace W cruc | vee |
Chaosing to enter default or custom Input 5 o L
(oplen - ULAC, SO, U A0 g s o s ol e s |
AWWA Web Ralouroeu ior er Loss COntrol | . choose aniry option: !
.0 R e & | dofault 2 . .
Itsms mfnmnmd in lhe Free Waler Mdll S-uﬁwam vﬂ 0 on Iha web: custom 75.000 Grada will populata v;?:r;::‘;:g?o‘:‘;::ﬁ iT
Data Grading Matrix v6.0 P
Example Water Audit v6.0 The limiling criteria will be labeled along the right If anly 1 limiting criterion is
Water Audit Compiler v6.0 | ghown, improving on that criterion will achieve a higher data grade. If mulliple
AWWA Reports on Performance Indicators | limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
M36 Manual | achieve a higher data grade, A complete inventory of data grading criteria is

available in the Data Grading Matrix v6.0 (see web resources)

havo guestions or comments

Soltiare plogss oot
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2025, A P Resenved AWWA Free Water Audit Software: Dashboard gotoworksheet [l gowgrecing [l goto rerarcas
Water Audit Report for: PAW - 510 Norristown Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024
Data Validity Actual KPlresut ¢ Performance Indicators | 9¢! (se2 Workshesl)
Data Validity Score: 971 Data Validity Tier:  Tier IV (71-80) gauge %iles per validated industry ranges®
See Loss Control Planning for Tier Details 75t %ile 75" %ile 75" %ile
Tier |l (26-50) Tier il (61-70)
Median Median
Tier IV (71-90) 25"
25t result is above il
Tier | (s25) 90th %ile L 90th %ile
Tier V (91-100) 10 %ile 90" 10t %ile 10t %ile 90% %ile
| Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
53.11 $/connfyear 9 {$/conntyear 2312 $/conniyear
NRW Components Summary . S
Total Volume of NRW =823 MGNr  Total Cost of NRW = Median _ 757 il e Madian ="
< o T
900 SA9%68B6MT_ g5 500,000 ) 250
;5_; elle &
800 / 4
= 700 - -~ $2,000,000 | | e el f -
& 0" %ilo 90 %ile  10% %ilo 0" %ie 107 %o o 907 Sile
= g0 Unit Total Losses Unit Apparent Losses Unit Real Losses
2 $1,500,000 63.0” gal/conn/day 6.2 galiconn/day 56.8 gallconn/day
=1 (™1 0 4
2 500 Average Operating Pressure
400 803 psl Median 75™ %ilo
+ 1,000,000 s B0 %ile sin /"\
300 — Nl
| e 75th %ile
20 1 4 $500,000
1B e - - :
100 [&] Median 10% %o 907 Shils 107 il 90 %ia
|5 " Infrastructure Leakage Index (IL1) Unit Real Losses®
0 g0 I 25t %ile 2.9 dimensionless 4,683 galimile/day
e 10th %ile See UARL definition for additional guidance an the ILI
Real Losses Unauthorized Consumption (LJARL) Unavoidable Annual Real Losses 2204 MGIYr 19.5 galiconni/day
_ Systematic Data Handling Emrors Unbilled Unmetered Auth Cons. Guid. Infi tion for Key Perf;
ustom aCCUTACH il i Cons = The eight indicators shown are the recommended suite per the KPI dota by cohorts may be found in WRF 4695 Guidance
¢ o Metering In Bs Unbilled Motered Autharized AWWA Water Loss Control Committee 2020 Position on KPIs!, Manual, Appendix B (2019)
Volume Value * Asulteof KPIs istnelcessary. asno sinfs;le KPl can hc;"stlcalzy + Actual KPI results that fall below 10™ %ile or above 90" %ile do
. . water loss per r @ given water system. t rily impl: , but should be vl d with tiny.
MG/Yr $/Yr Basis of Valuation + See Table 1 below for Usues and Limitations for each KPI, . 22,2::.?.:21.0{;,32:425?; irrlllplj [::ge(se :'::gzgsw,:\ays:reui::,};[
Apparent Losses 726 $1,158.574 CRUC excerpted from the AWWA Water Loss Control Commitiee by user for aperational KPIs, if desired, on Worksheet.
Real L mﬂ 57‘”»543 VPC Report (2020)*, with naming conventions updated * See UARL and ILI in Definitions tab for discussion of size and
05588 i = Percentiles (%iles) shown on KPI gauges come from Level1 pressure limltations.
Unbilled Autharized Cons B2.7 592,266 VPC validated data in the AWWA WLCC Reference Water Audit » Systems that fall on the extreme ends of size or connection
Non-Revenue Water 3'23'_3. 5'1‘935.'535 Blended Dataset (2020)?, density should use caution when interpreling Unit Losses KP|s.
- = KPI %iles shown above are not segregated by coharts. Limiled

AWWA Free Water Audit Software v6.0
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AWWA Free Water Au dit Software v6.0 il bl

This spreadsheet-based waler nudit iool is designed to help quantity and track wator losses associated with watar distribution systems and idontify areas for imp
summary waler audit format and is not meant to take the place of a fuil-scale, comprehensive water audit formal. Auditors are strangly encouraged to rofor to the mosat current edition of AWWA M36 Mnmm for Wator Audits for

detailed guidance on the water auditing process and targeting loss reduction levels. This toal seoveral rkah Sheats can ba nccesand using the tabs al the bottom of the screen, or by clicking the TOC
links below.
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms "“‘:‘:‘fv“"m“’"
N y . Name of Utility: [PAW - 520 Yardiay | VOS Volume from Own Sources
Start Page :::if::;'i];s“”" Enter contact information and basic Name of Contact Person; | Jams Baer VOSEA  VOS Error Adjustment
. Emall i%uhﬂ W1 Water Imported
Enter the required data on this worksheet to calculate the y T PP L =318 l _ WIEAY - WilEnprSdjustment
Worksheet water balance and data gradin ity/T l WE  piatsnSiported
grading. Stale / Province: ﬂvnnin PA) 1 | WEEA WE Emor Adjustment
Interactive Data Answar g ions about | icas for sach BMAC  Billed Metered Authorized Consumption
Geadin audit inpul ond the data validity grades will automatically Country: [USA = J BUAC  Billed Unmelered Authorized Consumption
9 populats. Audit P tion Date: |Fob 25 2025 UMAC  Unbilled Melered Authorized Consumption
Review NRW orf dicaiors and Audit Year: % 024 T UUAC  Unbilled Unmetered Authorized Consumption
Dashboard Audit Year Label: |Calondar Fiscal, Calondar, ote) SDHE Systematic Data Handling Errnrs
oraptica outputs o ovaluae the rois of o audt. Audit Period Start Date: {Jan 01 2024 =5 =] CMI  Customer Metering
Enter notes to explain how values were calculated, Audit Period End Date: Dac 312024 S : UC  Unauthorized Consumption
Notes document data sources, and relaled information about Volume Reporting Units: (Miflicn allons (US) Lm Length of mains
data management practices. Water System Raotal | Nc  Number of service connections
Wator Typo:|Potable Water | Lp Average length of (private) customer service line
I
Blank Sheet $z:;{:’t:1|:ri:smuarn:;rﬁ:;ank shee System ID Numbar. 11080074 = AOP  Average Operating Pressure
4 : Validator Name/ID: ;r?__ = | CRUC  Customer Retail Unit Charge
. 5 Validator Emall: jn/a = VPC  Variable Production Cost
Water Balance |"® Values entered in the Workshest automatically Estimaled Total Population Served by Water Ublity.| 4567

populate the Water Balance.

Loss Control Use this sheet to |nterpre! ihe results of the audit validity
P ing score and p

. Use this sheet to understand the terms used in the audit
Definitions i

688,
Sarvice " @ i
Corll?ﬂ:lion Iineaconﬁgurations. i serviee
Dlagram
Ack ded for devel of the AWWA Free

ments Water Audit Software v6.0,

AWWA Web Resources for Water Loas Control

J/R TopicaWator-Loss-Conlrol

bitpy:fwww: swwn orglf 1
Items referenced in the Free Waler Audit Software v6.0 on the web:
Data Grading Matrix v6.0
Example Water Audit v6.0
Water Audit Compiler v6,0
AWWA Reports on Performance Indicators
M36 Manual

contact us at:

Arrwrican Vb Vork G 2000, All Reghis Rosarved

d effick and coat ary. It provi a "lop-down”

Color Key User input g [ Optional default |

Guidance for the Worksheet Guidance for the Interactive Data Grading
Choosing to enler unil of percant or volume Use acronym buttons in IDG header to navigate among inputs. Acronym Key above,

{applies to VOSEA, WIEA, WEEA, CMI) White = neads orange = clear = not requi le below.

choosa entry option:
7.00% | vos Juosea ] w |
L—_—Em: Izsmu' mmm“ﬂmmmm

Choosing to enter default or custom input

i After clicking an acronym button, answer all visible questions in
(applm ::c' SDI,:E,' ue the order they're presented, choosing best-fit answer [:|
(" 025% | deful | or . g ‘
[ custom_| 5600 | Grade will populate when all visible questions 7

are complete far an input

The limiting criteria will be labeled along the right. If only 1 limiting criterion is
shown, improving on that criterion will achieve a higher data grade. |f multiple

limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
achieve a higher data grade. A complete inventory of data grading criteria is
available in the Data Grading Matrix v6.0 (see web resources)

AWWA Free Waler Audit Software v6.0 Start Page 1



AWWA Free Water Audit Software: Dashboard

2024 Calendar

go lo worksheet go lo grading go to refarences

Jan 01 2024 - Dec 31 2024

Amancan Yater W Azzooaticn
Copynght © 2020. Ali Rights Reserved
‘ FWAS v6.0 Water Audit Report for: PAW - 520 Yardley

Data Validity
Data Validity Score: 91 Data Validity Tier:  Tier V (91-100)
See Loss Conlrol Planning for Tier Details
Tier Il (26-50) Tier 111 (51-70)

Tier | (<25)

Audit Year:

Actual KPI result
—

75" %ile

Total Loss Cost Rate

NRW Components Summary
Total Volume of NRW = 163 MG/Yr Total Cost of NRW =

34.65 $/connfyear

Key Performance Indicators

Apparent Loss Cost Rate
25.06 $/conniyear

7!

gauge %iles per validated industry ranges’

75" %ile 75% %ile

Median
Median —
Tier IV (71-90) éi‘: -
25t result is above ile
il 90th %ile
Tier V (91-100) 10* %ile 90t %ile 10% %ile 90 % 10" %ile 90t %ile

Real Loss Cost Rate
9.59  $/conn/year

5t %ila 75 %ile

Median 757 %ile Median
T ——— SABIUNT__ 450,000 250 \ fo ) 250
%ile /A’ 25" il
160 -~ $400,000 F %ilg /
£ 140 - $350,000 f ) | I 9|
o] 10 %o 907 %ile  10° Sile 807 %ile  10% %ile o 107 %o
2 $300,000 Unit Total Losses Unit Apparent Losses Unit Real Losses
g i 34.3 gal/conn/day 4.3 gal/conn/day 30.0 gallconn/day
S
S 100 - -+ $250,000 Average Operating Pressure S5 o
624 psi %ile 75% %ile
80 L $200,000 b Mol s :
s 90Lh %ile 25t i
60 - $150,000 %ile
b 7510 %ile
40 - + $100,000
| :
s Median a0
20— ~ $50,000 107 %he 0% Yo
$ — Infrastructure Leakage index {ILI) Unit Real Losses®
0L $0 |l 25th %ile 1.8 dimensionless 1,872 galimile/day
et 10th %ile See UARL definition for addilional quidance on the LI :
[ Real Losses Unauthorized Consumption {UARL) Unavoidable Annual Real Losses 73.8° MG/Yr 16.7_gallconn/day
- Systematic Data Handling Errors Unbilled Unmetered Auth Cons Guid. Inf ion for Key Perfl

Customer Melering Inaccuracies

Unbilled Metered Autherized Cons

The eight indicaters shown are the recommended suite per the
AWWA Waler Loss Control Committee 2020 Position on KPIs!
A suite of KPIs is necessary, as no single KPI can helistically

Volume Value " communicale water loss perf i
: performance for a given waler system.
MG/Yr $/Yr Basis of Valuation + See Table 1 betow for Uses and Limitations for each KPI,
Apparent Losses 19.0 $302,622 CRUC excerpled from the AWWA Waler Loss Control Committee
: 3 Report (2020}, with naming convenlions updated

: Re.al Losses 1323 $115'833 VPC * Percentiles (%iles) shown on KPI gauges come from Level 1
Unbilled Authorized Cons 11.3 $9,879 VPC validated data in the AWWA WLCC Reference Water Audit

Non-Revenus Water 162.6 $428,334 Blended Datasel (2020)

KPI %iles shown above are not segregated by coherts, Limited

KPI data by cohorts may be found in WRF 4695 Guidance
Manual, Appendix B (2019)°

Actual KPI results that fall below 10™ %ile or above 90™ %ile do
not necessarily imply error, but should be viewed with scrutiny.
Percenliles not intended lo imply targets. Targets may be inpul
by user for operational KPls, if desired, an Worksheel

See UARL and ILIin Definitions tab for discussion of size and
pressure limitations.

Systems that fall on the exireme ends of size or connection
density should use caution when interpreting Unit Losses KPls.

—
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AWWA Free Water Audit Sofhuare v6.0

This spreadsheet-based water audit tool is designed to help quantify and track water [osses assaciated 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 water audit format. Auditars are strongly encouraged to refer to the most current edition of AWWA M36 Manual for Water Audits for
detailed guldance on the water auditing process and targsling ioss reduction levels. This too! ins several sep r . Sheels can be accessed using the tabs at the bottom of the screen, or by clicking the TOC
links below.

Table of Contents (TOC) Enter Basic Information l Key of Input Acronyms "7 “";’a‘””m“ in
. . y Name of Utility: [PAW -530Abington VOS Volume from Own Sources
Start Page :::itc:;:?[;sheet. Enter contact information and basic Name of Contact Person; | [amas Baar VOSEA VOS Ermor Adjustment
) Email: ggha?ﬂmhmm =—==] WI  Water Imported
o . a— T | Ext: [610-842-3118 = WIEA  WI Ermor Adjustment
Workshoot ENter he required data on this o the CityTown/Municipaliy: [Clarks Summit = 1 WE  Water Exported
grading. State / Province: |Pennsylvania (PA) WEEA  WE Error Adjustment
. Answor tlans about tices for oach BMAC Billed M d Authorized C:
Interactive D32 .yt input, and the data valdiy grades wil automatically Country: [USA — ] | BUAC Biledl Authorized C
9 papulata, Audit P jon Date: EE 27 2025 UMAC  Unbilled Metered Authorized Consumption
. - [T Audit Year: |2 UUAC  Unbilled Unmetered Authorized Consumption
Dashboard ST 2 arid Audit Year Label: [Calendar |{Fiscal, Calandar, ofc) SDHE  Systematic Data Handling Ermrs
graphical outputs lo avaluate the results of the audil. Audit Period Siart Date: "Wn 01 2000 — oMl C Melering
Enter nates o explain how values were calculated, Audit Period End Date: {Dic 31 2024 =] UC  Unauthorized Consumption
Notes document data sources, and rolated informabion about Volume Reparting Units: [Millian galions (US) Lm  Length of mains
data management practices, Water System Structura: |Retail - | Nc  Number of service connections
Water Typa: |[Potable Water 1 Lp Average length of (private) customer service line
Blank Sheet $::ow;::||:ri:smuarnzn/-‘\l:;ank Shect Syatem ID Numborlfa—smm = == AOP  Average Operating Pressure
yo : Validator Name/ID: (nfa — CRUC  Customer Retall Unit Charge
i . Validator Emaif; [nfa__ VPC  Variable Production Cost
The values entered in the Worksheet automatically N —|——
Water Balance populate the Water Balancs, Estimated Tolal Populalion Served by Wator Utility: 23613
Loss Control Use this sheet Ip interpret the results of the audit validity i " LT
Planning scare and performancs Indicators. Color Key User input — Calculated Optional default {
Definitions L’:i“‘" Shestibindestong theibams pacd inhelsudi ! Guidance for the Worksheet Guidance for the Interactive Data Grading
Sarvico . depictl " service " Choosing (o enter unit of parcant or volume Use acronym buttons in IDG header to navigate among inputs. Acronym Key above
Conrigction line conﬁgurapt;on:g (applies to VOSEA, WIEA, WEEA CcMI) White = needs answers, orange = complete, clear = not required. Example below,
Diagram ) : [ ] ] B =l e |
Acknowledge- Acknowled for devel of the AWWA Free
ments Water Audit Softwara v6.0. [our Jff cw | | Wi | sor  cruc | vec |
Choosing fo enter default or custom input Yos o —
(EeeaRlinaetso S0 A o ordor ayro pressnlod, choosing bt amawer L]
AWWA Web Re-oums for Water Loss Control ’ 0038 choosa aniry op Eun p ' g
. s = (025% ] dofaull Grade will populate when all visible questions
itoms mfarunﬂd in the Free Water N.idnl Saﬂwl.re v6 0 on Ihe wab 1 custom | ?5. ] o 7
e are complete for an input
Data Grading Matrix v6.0
Example Water Audit v6.0 The limiting criteria will be labeled along the right. If only 1 limiting criterion ie
Water Audit Compiler v6.0 shown, improving on that criterion will achieve a higher data grade. If mulliple
AWWA Reports on Performance Indicators limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
M36 Manual achieve a higher data grade. A complete inventory of data grading criteria is
available in the Data Grading Matrix v6.0 {see web resources)
If you have gquestions or comments regarding this software pleasa contacl us at wicfBavwa oig

AWWA Froe Wator Audit Software v6.0 Start Page 1



‘\\ E 3 AWWA Free Water Audit Software: Dashboard g0 o workahoot [l oo o gracing [l oo o reronces

FWAS v6.0 Water Audit Report for: PAW - 530 Abington Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024
Data Validity Actual KPIresult — yeoy Performance Indicators T29e! {see Workshet)
Data Validity Scora: .96/ = Data Validity Tier: ~ Tier V {21-100) gauge %iles per validated industry ranges?
See Loss Control Planning for Tier Details 75 %ile 75t %ile 75" %ile
Tier il (26-50) Tier 1l (51-70) Median )
Median Madian
B 25t th
Tier IV (71-90) %o ) i?h
25t resultis above
Tier | {<25) o 90th %ile {
Tier V (91-100) 10t %ile 90" %ile  10% %ile a0™ 10 %ile 90t %ile
f Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
x $/conn/year 27.82 $/connlyear 11.46 $/conniyear
NRW Components Summary
= = B 75t %ile 750 %ile
Total Volume of NRW = 277 MG/Yr Total Cost of NRW = Median __ T5" %eile - Modlan -
300 B ] §264,688Yr $300,000 25’». e I 260
Y%ile 25" %ilo
il
250 + —+ $250,000 = J ! \
) 10° %0 S0"%ie 10" %o 0% %l 10M %ilo 807 hils
2 200 - | §200,000 Unit Total Losses Unit Apparent Losses Unit Real Losses™
& ! 112.0 ' galfconn/day 4.8 galiconnfday 1072 gallconnfday
=}
S Average Operating Pressure
= 1m0 | $150,000 i Shile Median____75" %o
e " S \ i
100 -+ + $100,000 _' Yeilo &
. 75th %ile [
50 - - $50,000 . = =
% Median 107 Shile 107 Hile . G0 Slin
; . Infrastructure Leakage Index (ILi) Unit Real Losses
0. 50 g 25t %ile 3.8 dimensionless fis 5,3&_9_- galimile/day
= 10th %lla | See UARL definition for additional guidance on the LI = —
Real Losses Unauthorized Consumption (UARL) U Annual Real Losses 69,1 MG/Yr 28.2 gallconn/day
| Systemalic Dala Handling Errors Unbitled Unmetered Auth Cons G Infor for Key Perfor
i Cong |* The eight indicators shown are the recommended suile per the KPI data by cohorts may be found in WRF 4695 Guidance
Customer Melering Inaccuracies Unbifed Motered Aulhorized AWWA Water Loss Control Committee 2020 Position on KP{s'. Manual, Appendix B (2019)°,
Vol val * A suite of KPIsls necessary. as no single KPl canholistically . Actual KPI resuits that fall below 10" %ile or above 80" %ile do
olume alue Basis of Valuation i waterloss per e for a given water system. not necessarlly imply eror, but should be viewed with scrutiny.
MG/Yr $/Yr = See Table 1 below for Uses and Limitations for each KPI. = Percenliles nol intended to imply targels. Targets may be input
Apparent Losses 1.7 $167,028 CRUC excerpted from the AWWA Water Loss Control Commitiee by user for operational KPIs, if desired, on Worksheet
Real L 2631 57? m VPC Report (2020)!, with naming conventions updated ¢ See UARL and ILI in Definitions tab for discussion of size and
. sa 035es R At = Percentliles (%lles) shown on KPI gauges come from Level 1 pressure limltations.
Unbilled Authorized Cons 29 . 5_511 VPC validated data in the AWWA WLCC Reference Water Audit + Systems tat fall on the exireme ends of size or connection
Non-Revenue Water® 2‘?‘5‘-9- 5254'583 Blended Dataset (2020)% density should use caution when interpreting Unit Losses KPls.
o - ) =  KPI %iles shown above are not segregated by cohorts, Limited
e ————
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AWWA Free Water Audit S_oftware v6.0

Aty o All PO

This spreadsheeat-basod water audit tool s designed to help quantify and track water losses associated with watar distribulion systems and idantify areas for improved efficiancy and cost recovery. It provides a "top-down”
summary water audit format and is not meant to take the place of a ful-scals, comprehensive water audit format. Auditors are strongly encouraged to refer to the most current edition of AWWA M38 Manual for Water Audits for

detailed guidance on the water auditing p and ing loss reduction levels. This tool ins several sep Sheets can be accessed using the tabs at the boltom of the screen, or by clicking the TOC
links below.
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms " "d:'; "JV"O‘;“(’::;:;'” in
. . . Name of Utllity: |PAWY - 540 Susquet | VOS Volume from Own Sources
Start Page Tho_curru_:l sheet, Enter contact information and besic Name of Contact Persol Li_m Bawy VOSEA  VOS Error Adjustment
audit dotails. o
Emai A com WI  Water Imported
. e e it Telephone | Ext.: [§10-842-3118: | WIEA  WI Error Adjustment
Workshot Eier he required data on this o the Cityewn/Municipality: [Su%mn = WE  Water Exported
9 9- State / Province: |Pennayivania (PA) WEEA  WE Error Adjustment
Answer g about ional ices for each BMAC Bllled thori; d
In!aracﬂ(\;lea[;ia:a audit input, and the data validity grades will automatically Country: [USA ‘o= e BUAC  Billed \ d ized Cs pi
rading populate. Audit P jon Date: [Feb 27 2025 UMAC  Unbilled Melered Authorized Consumptio
Review NRW " and Audit Year: {2024 UUAC  Unbilled Unmetered Authorized Consumption
Dashboard f - Audit Year Label: [Cajendar |{Fiscal, Calondar, atc) SDHE  Systematic Data Handling Errors
graphical outpuls to avaluate the results of the-audit. Audit Period Start Date: |Jan 07 2024 R = cMl C B 5
Enter notes to explain how values were calculaled, Audit Period End Date: {Dec 31 2084 ——] UC  Unauthorized Consumption
Notes document dala sources, and related information about Volume Reparting Units: |Million galions (US) J Lm  Length of mains
data management practices. Water System Rotail I Nc  Number of service connections
Water Type: |Potable Watar 1 Lp Average length of {private} customer service line
Blank Sheet .?::owz‘:‘l:r.:eguarnirﬁl::"k Shost System ID Number: |2580024, 2580026. 2580023 AOP  Average Operating Pressure
y g Validator Name/ID: [/a CRUC  Customer Retail Unit Charge
o 5 Validator Email: [n/a VPC  Variable Production Cost
The values entered in the Workshest automatically N g e oy T ey T T R vy
Water Balance populate the Water Balanca. Estimated Total Population Served by Waler Utility: }A
i R P |
Loss Control :J:;:;sn:h::}b mlerprt'al tﬁs reaults of the audit validity 1 Color Key User input ] c = Optional default |~
Definitions LJ;Z:'J: ehostio understand theterms usedin o 2udl Guidance for the Worksheet Guidance for the Interactive Data Grading
Sarvice . - p . . Choosing fo enter unit of percent or volume Use acronym buttons in IDG header tp navigale among inputs. Acronym Key above.
Conmnaction plagmms dep!c‘hng possible customer service connection (applies to VOSEA, WIEA, WEEA, CMI) White = needs orange = clear = not required. below.
line configurations. 4
Diagram _______choose eniry option:
Acknowledge- A for devel of the AWWA Free il Tl L1 B4

ments Water Audit Software v6.0. | _volume 25,000

Choosing to enter default or custom input

o After clicking an acronym button, answer all visible questions in L——-
(applies to UL:;\C. :DHE' ue) the arder they're presented, choosing best-fit answer —

AWWA Web Resources for Water Loss Control

pa:llvmww awwa orgResources-ToolyResoutcs [Watar| ogs dafault or . . N

Items referenced in the Free Water Audit Software v6.0 on the wab: custom 75000 | Sradewillpopulaieihenial v;s;:l:oques?lanst 7.
Data Grading Matrix v6.0 are complate for an inpu
Example Water Audit v6.0 The limiting criteria will be labeled along tha right. If only 1 limiting criterion is
Water Audit Compiler v6.0 shown, improving on that criterion will achieve a higher data grade. If multiple
AWWA Reports on Performance Indicators limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
M36 Manual achieve a higher data grade, A complete inventory of data grading criteria is

available in the Data Grading Matrix v6.0 (see web resources)

f you have questiens of comments ragarding this software please contact us at_wicipa
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FWAS v6.0

Data Validity Score:

Tier Il (26-50)

, /
Tier | {s25) /

Azt Viated Winks Atsocs

o
Copynght +* 2020, All Rights Reserved

Water Audit Report for: PAW - 540 Susquehanna

Data Validity

92

Data Validity Tier:
See Loss Control Planning for Tier Details
Tier Il (51-70)

go to workshesl

AWWA Free Water Audit Software: Dashboard go lo grading go lo references
Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024
Actual KPIresult ooy Performance Indicators Target (see Worksheat)
Tier V (91-100) gauge %iles per validated industry ranges®
75" %ile 75t Sile 75t %ile
Median Median,”
Tier IV (71-60) 2 250
e \ %ilo 1
5% resull is above
90lh %ile %Wilel 90th %ile
Tier V (91-100) 10t %ile 10t %ile 90™ %ile 10t %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

NRW Components Summary

Total Volume of NRW =

100

Volume (MG/Yr)

0

I Real Losses

95 MG/Yr

_ Systematic Data Handling Errors
Customer Metering Inaccuracies

Total Cost of NRW =
$207,178/Yr

Unauthorized Consumption
Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

67.14 $/connfyear

Median 75" %ile

18.56 $/conn/year

75" %ile 75" %ile

48.58 $/conn/year

$250,000 o 25t
%ile %;?”-
+ $200,000 ! I L.
107 %ilo_ 90" %ile 107 Silo 90" %ile  10M %ile 0" %ile
Unit Total Losses Unit Apparent Losses Unit Real Losses”
| $150,000 83.1 gal/conn/day 3.2 galiconn/day 79.9 gal/conn/day
Average Operating Pressure .
732 psl 75" %ile Modian __75" %ile
+ $100,000 L 9Ot %ile '8 25t \ f
%ile
L 7510 %ile [
+ $50,000 ] i i
" Median 10% %ilo e 107 il 90" %ilo
- Infrastructure Leakage Index (ILI) Unit Real Losses®
L 50 "ll 25th %ile | 3.5 dimensionless 3,870 galimile/day
=t 1o Nile | See UARL definition for additionat guidance on the ILI ;
(UARL) U le Annual Real Losses 24.5 MG/Yr 229 g iday

The eight indicalors shown are the recommended suite per the
AWWA Waler Loss Contral Committee 2020 Position on KPIs!.
A suite of KPls is necessary, as no single KPI can holistically

.

Guidance Information for Key Performance

KPI data by cohorls may be found in WRF 4695 Guidance
Manual, Appendix B (2019)°

» Actual KPI resulls thal fall below 10" %ile or above S0 %ile do

Volume Value Basis of Valuation communicale water loss performance far a given water system nol necessarily imply error, bui should be viewed with scrutiny.
MG/Yr $Yr + See Table 1 below for Uses and Limitations for each KPI, - Percentiles not intended 1o imply largels. Targets may be input
Apparent Losses 34 $54,442 CRUC eRxcervl‘ezﬂofzrrl;r)rl1 the AWWA Waler Loss Con:oltiomminee by usli{ éor operalional KPls, ifdesli)r?d, :n Workshe?l .
eport (. . with naming convenlians update: See L and ILI in Definitions lab for discussion of size ani
; Re_al Losses 85.6 $142‘534 VPC = Percenliles (%iles) shown on KP| gauges come from Level 1 pressure limitations.
Unbilled Authorized Cons 6.1 $10,201 VvPC validated dala in the AWWA WLCC Reference Water Audit Systems that fall on (he extreme ends of size or connection
Non-Revenue Water 95.1 $207'175 Blended Dataset (2020)2, density should use caution when interpreting Unit Losses KPIs,
= KPI %iles shown above are not segregated by cohorts. Limited
—— — ——
— — _—
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Al Right

This sproadahesl-based wator audi fool is designed to halp quantify and track water losses associated with wator distril
summary water audit format and is not meant io take the place of a full-scala, comprehensive water sudit format Auditors
delailed guidance on the water auditing process and targeling loss reduction favels. This tool

bution systems and identify aroas for improved efficlency and cos! recovery. It provides s "lop-down
arn strongly encotraged to refer to the most current edition of AWWA M36 Manual for Water Audits for

savernl sep rksheats. Sheets can be d using the tabs at the bottom of the screen, or by clicking the TOC
links below.
f : In order of appoarance in
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms the Werkabaot
. . . Name of Utility: [PAW - 550 Bangor VOS  Volume from Own Sources
Start Page :::itc :;:?I;shwt. Enter contact information and basic Name of Contact Person: [James Baer VOSEA VOS Emor Adjustment
" Ema: {james baerila com Wl Water Imported
. . Telephone | Ext.: |610-842-3118 | WIEA  WI Ermor Adjustment
Enter the required data on this workshest to calculale the . . -
Aprkshesy walter balance and data grading CitylT i-—t por —_— WE  Water Exported
: State / Province: [Pannsylvania (PA) WEEA  WE Error Adjustment
Interactive Data Answor about op | for each BMAC Billed d Authorized C:
Gradin audit input, and the data validity grades will automatically Country: 9&1‘\ - BUAC Bllled thorized C
9 popuiate, AuditF Date: [Fob 27 2025 UMAC  Unbilled Metered Authorized Cansumption
g . Audit Year: [2024 UUAC  Unbilled ized C i
Review NRW b rf and
Dashboard y G v Audit Year Label: [Calandar (Fiscal, Calendar, olc] SDHE Systemnatic Data Handling Errors
graphical outputs to evaluate the results of the audit. Audit Period Start Date: _.I_T_—j—__'_]—un o1 3094 = T cMl C A= s
Enter notes to explain how values wera calculated, Audit Pariod End Date: [Dec 312024 E = = UC  Unauthorized Consumption
Notes document data sources, and related information about Volume Reporting Units: [Milicn gallons Us) Lm Length of mains
data management practices. Water System Structure: [Retall Ne  Number of service conneclions
Water Type: [Polable Water Lp Average length of (private) customer sarvice line
Blank Sheet .?z:a:::::ri:am:rnira:;a"k sheet System |D Number: | 3480038, 2480053 AOP  Average Operating Pressure
yo i Validator Name/ID: |rfa EE CRUC  Customer Retall Unit Charge
) g Valldator Email: |n/a VPC Variable Production Cost
The values entered in the Worksheet automatically . e - - E o
Water Balance populate the Water Balance. Estimated Total Population Servad by Waler Utity:] 13,882 |

Loss Control Use this sheel to interpret the results of the audit validity

Planning score and performance indicators. Color Key

User input

[ ] Optional default |~

M36 Manual

If you hava questions or

Definitions gm ghectioundorstand hellermslused i ard Guidance for the Worksheet Guidance for the Interactive Data Grading
Sorvice o " e e Choosing o enter unit of percant or volume Use acronym buttons in IDG header to navigate among inputs. Acranym Key above
Connaction Iino-unnﬁgur;' il ' (applies tb VOSEA, WIEA, WEEA, CMI) White = needs , orange = clear = not required. below,
Diagram : choose entry : = = o] = [Tooae]
Acknowledge- Acknowled, for of the AWWA Free . =
ms:ts Water Audit Software v6.0, volime 2%.000 [ acr Jff cruc f vee |

Choosing ip enter default or custom input

n After clicking an acronym button, answer all visible questions in
(applies to UUAC, SDHE, UC) . . ]
AWWA Wob Resourcas for Watar Loas Control ‘ o ek colion: the order they're presented, choosing best-fit answer :
https:fiwww awwa orgResources-ToolnResource-ToplcalWater-Loss i defauit o . "
Items raferanced in the Free Water Audit Sofiware v6.0 on the web: | ]: custam | 75.000 Grade will populate when aﬂ]v;::bl? ques.tlor:ls' T
Data Grading Matrix v6.0 are complele for an inp
Example Waler Audit v6.0 I. The limiting criteria will be labeled along the right. If only 1 limiting crilerion is
Water Audit Compiler v6.0 [ shown, improving on that criterion will achieve a higher data grade. If multiple
AWWA Reports on Performance Indicators limiting criteria are shown, improving on each limiling criterion is necessary to Limiting

achieve a higher data grade. A complete inventory of data grading criteria is
available in the Data Grading Matrix v6.0 (see web resources)

AWWA Free Water Audit Software v6.0
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FWAS v6.0 Water Audit Report for: PAW - 550 Bangor

Data Validity
Data Validity Score: 90 Data Validity Tier: | V{71-
See Loss Controt Planning for Tier Details

Tier Il (26-50) Tier Il (51-70)

Tier IV (71-80)

Tier | (s25)
Tier V (81-100)

Volume (MG/Y1)

NRW Components Summary

Total Volume of NRW = 78 MG/Yr Total Cost of NRW =
% = S10BISTIYE_ 5120,000
80 -

—+ $100,000
70 ¢
60 - — $80,000
50 ¢

+ $60,000

40 T
30+ —1{ $40,000
20 +—

—+ $20,000
10 |
0 - $0

Unauthorized Consumption
Unbilled Unmetered Auth Cons

[ Reat Losses

| Systematic Data Handling Errors

30.23 $/connlyear

0" %ile
Unit Total Losses
68,2 gal/conn/day

Average Operating Pressure

75" %hile

- 10th %ile

(UARL) Unavoidable Annual Real Losses

20.78  $/conn/year

'iﬂ”' ;iro
Unit Apparent Losses
3.8 gal/conn/day

AWWA Free Water Audit Software: Dashboard g0 lo grading go lo references
Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024
Actual KPiresut oy Performance Indicators 1ooc! (o€ Worksheet)
gauge %iles per validated industry ranges”
75" %ile 75™ %ile 75" %ile
Median
Median Modian
25t
25t
%ile -
250 %ile
10% %ile 90™ %ile 10" %ile 90 %ile 10" %ile 90% %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

9.45 $/conn/year

75" %ile

75% %ile

1o Sk
Unit Real Losses’
54.6 gallconn/day

90 %ile

fs Q0L %ile 250 25%
%ilo %ils
a—-«l 75th %ile f
j Median 107 %akio 50 %o 10% %ilo o 0%l
i Infrastructure Leakage Index (ILI) Unit Real Lossas
| 25th %ile 2.5 dimensionless F= "_3.§gmgalnnllafday

283 MGIYr 220 gallconniday

Guidance Information for Key Performance

c 1 i i = The eight indicatars shown are the recommended suite per the KPI data by cchorts may be found in WRF 4695 Guidance
- Metaring Unbilled Metered Authorized Cons AWWA Water Loss Control Committee 2020 Position on KP[s? Manual, Appendix B (2019)°
* A sulte of KPIs is necessary, as no single KPI can holisticaliy + Aclual KPI results that fall below 10™ %ile or above 90" %ile do
Volume Value Basis of Valuation i water [oss per for a given water system, nol necessarily imply error, bul should be viewed with scrutiny.
MG/Yr $/Yr « See Table 1 below for Uses and Limitations for each KPI, + Percenliles nol intended to imply targels. Targets may be input
Apparent Losses 4.6 §73.252 CRUC excerpled from the AWWA Water Loss Control Committee by user for operational KPls, if desired, on Worksheet
Real Losses 70.3 $33.326 VPC Reporl (2020)!, with naming conventions updated = See UARL and ILI in Definitions 1ab for discussion of size and
; A i 2 A = Percentiles (%iles) shown on KPI gauges come from Level 1 pressure limitations.
Unbilled Authorized Cons 3.4 §1,619 VPC validated data in the AWWA WLCC Reference Water Audit « Systems that fall on the extreme ends of size aor connection
Non-Revenue Water - 783 5105_19: Blended Dataset (2020)2, density should use caulion when interpreling Unit Losses KPIs.
» KPI %iles shown above are not segregated by cohorts. Limited
— — ——r—r— —
— — — —
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AWWA Free Water Audlt Software v6.0

This spreadsheot-based watar sudit tool is designed to help quantify and track water losses associatod with water dnh:hmim systems and Jﬁsrlllhr areas for y and cosl y. It p
summary water audit format and is not meant to take the place of a full-scale, comprehensive water audit format. Audltors are strongly encouraged to refer to the maat current edlhon of AWWA M36 Manual for Water Audils for

detalled guidance on the water auditing process and targeling loss reduction levels, This tool several sep is. Sheels can be accessed using the tabs at the botlom of the screen, or by clicking the TOC
links below.
. g In order of in
Table of Contents (TOC) Enter Basic Information Key of Input Acr: fhe Pl
. " . Name of Utility: [PAW - 560 N: th VOS  Volume from Own Sources
Start Page The citsait shoel. Enter contact information and basic Name of Contact Person: [:I_nmac Baer VOSEA  VOS Error Adjustment
audit details. k.
Email: | anvwater,com Wl Water Imported
" N o I | Ext.: |610-842-3118 WIEA  WI Error Adjustment
Workshest 5:::; tl:‘:lance and :::m:;:;: to the City/T ownlMummpaIlty' Nazarsth WE  Water Exported
9 9: State / Province: |P: y {PA) WEEA WE Eror Adjuslment
Interactive Data Answar quastions about operational practices for esch BMAC Billed M d d C
Grading 2uditinpul, and the data validity grades wil automatically Country: [USA BUAC  Billed U d Authorized C:
racing poputata. Audit P Date: [Fab 24 2025 UMAC  Unbilled d Authorized C:
REEENRY o and Audit Year: [2024 UUAC  Unbilled L d Authorized C:
Dashboard y o u Audit Year Label: |Calendar |{Fiscal, Calendar, stc) SDHE  Systematic Data Handling Errors
graphical outputs to evaluate the results of the audit. Audit Period Start Date: [Jan G1 2024 oMl C P— N
Enter notes fo explain how values were calculated, Audit Period End Date: |Dec 31 2024 UC  Unauthorized Consumplion
Notes document dala sources, and relatod information aboul Volume Reporting Units: Kmm allons (US) Lm  Length of mains
data management practices, Water System Nc  Number of service connoctions
Water Type: EEE Water | Lp ge length of (private) service line
Blank Sheet ?z:ow;;l:‘il:ri:a:‘arninl‘\’:;ank oSt System ID Number: | 3480055 = AOP  Average Operating Pressure
¥ . Validator Neme/ID: |nia CRUC  Customer Retail Unit Charge
g 9 Validator Email: [/a VPC Variable Production Cost
The values eniered in the Worksheet automaticaily . e Er E e ST YR
Water Balance populate the Water Balance. Eslimated Total Population Served by Waler Ulility: | 38,1

Loss Control Use this sheet [ interpret the results of the audit validity
Planning score and performance indicators

User input | C

Color Key Optional default |

Use this sheet fo understand the terms used in the audit

Definitions Guidance for the Worksheet Guidance for the Interactive Data Grading

Sorvice : Choosing bb enter unit of percent or volume Use acronym buttons in IDG header o navigate among |npuh Acronym Key above.
Connaction s configu servica (applies to VOSEA, WIEA, WEEA, CMI) While = neads orange = clear = not req below.
Diagram 9 chooss enlry option:
A dge- A led for of the AWWA Free \T—:%—I_
ments Water Audit Software V6.0, [ volume | 25.000 | iecieifl] cw W ve | - | Uil aor W cruc | vec |

Choosing o enter default or custom Input

M36 Manual

ou have guostions o comments re this software |

foes contact U ok )

achieve a higher data grade. A complete inventory of data grading criteria is
available in the Data Grading Matrix v6.0 (see web resources)

After clicking an acronym button, answer all visible questions in
(applies to UUAC, SDHE, UC) ! i __I
AWWA Web Resources for Watar Lou Contml 84 aniry option: the order they're presented, choosing best-fit answer
p y3.0rg/f JUTCE cafW 48 dofault or g e "
Iterns referenced in the Free Water Mdll Salhrm vﬁ I}on Iho wsb | custom 75.000_| Grade will papulate when all visible ques'hans 7
are complete for an input
Data Grading Matrix v6.0
Example Water Audit v6.0 The limiting criteria will be lebeled along the right. If only 1 limiting criterion is
Water Audit Compiler v6.0 shown, improving on that criterion will achieve a higher data grade. If multiple
AWWA Reports on Performance Indicators limiting criteria are shown, improving on each limiting criterion is necessary to Limiting

AWWA Free Water Audit Software v6.0
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i e AWWA Free Water Audit Software: Dashboard
‘ FWAS v6.0 Water Audit Report for: PAW - 560 Nazareth

Data Validity
Data Validity Score: 93 Data Validity Tier: Tier V (91-100)
See Loss Control Planning for Tier Details
Tier Il (26-50) Tier Il (§1-70)

Tier IV (71-90)

Tier | {s25)
Tier V (91-100)

!

go lo worksheel go to grading go to references
Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024
Actual KPI result Key Performance Indicators 'I:'arget (iee Workshe-et)
gauge %iles per validated induslry ranges®
757 %ile 75t %ile 75™ Shile
Median
Median Modian
25t
25h
%ile i
25t %ile
Bl
10* %ile 90* %ile 10" %ile 90* %ile 10t %ile 90 %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

NRW Components Summary

Total Volume of NRW = 133 MG/Yr Total Cost of NRW =
) $264,0771Yr

23.97 $/connfyear

Median

75™ %ile

21.44 S$/connfyear

75" %ile

2.53 $/conniyear

75" %ile

160 — + $300,000 e o ;?J:
Wila ¥
140 =
- $250,000 / )
3 120 : (S s
(U] 10 %ile | 90" %ile  10™ %o 90" %ilo 10 %ile 90™ Sile
= - §200,000 Unit Total Losses Unit Apparent Losses Unit Real Losses”
2 100 - ' 26.6 galfconn/day 3.7 gal/conn/day 22,8 galiconnfday
=
£ Average Operating Pressure ;
80 - $150,000 848 psi . Median 75‘T| .%lle
60 1 s 901h %l 26
+ $100,000 i %ile
40 751h %ile
20 - § Median 107 %ko 907 il 10™ Sile 807 il
| o Infrastructure Leakage Index (ILI) Unit Real Losses®
04 L s —:] 25th %ile 0.9 dimensionless 1,527 galimile/day
= 10t %ie | See UARL definiton for 2dditional guidance on the ILI

(UARL) Unavoidable Annual Real Losses 851 MG/Yr 245 galiconniday _

Guidance Information for Key Performance

[ Real Losses

Unautherized C: pti
Unbilled Unmetered Auth Cons

| Systematic Data Handling Errors
Customer Melering Inaccuracies

Unbilled Metered Authorized Cons

The eight indicators shown are the recammended suite per the
AWWA Waler Loss Control Commitiee 2020 Posilion on KPIs™.
A suite of KPlIs is necessary. as no single KPI can holistically

KP| data by cohorts may be found in WRF 4695 Guidance
Manual, Appendix B (2019)5.
Aclual KPI resulls that fall below 10" %ile or above 90" %ile do

Volume Value Basis of Valuation communicale water loss performance for a given water system not necessarily imply error. bul should be viewed with scruliny
MG/Yr $/Yr See Table 1 below for Uses and Limilalions for each KPI, + Percenliles not intended lo imply largels. Targels may be inpul
Apparent Losses 145 $227,958 CRUC ;Xcerp!ezdofzrg';‘;‘ lhE:WWA Waler Loss Con:altcdommittee ;y usue;i;ol_r operational KPls, if deslijr?d, gn Workshetfal .
eport {; . with naming convenlions update: = See and ILI in Definitions tab for discussion of size an:
Rqal Losses 88.5 $26,879 VPC = Percentiles (%iles) shown on KPI gauges come from Level1 pressure limitations.
Unbilled Authorized Cons 30.4 $9,239 VPC validated dala in the AWWA WLCC Reference Waler Audit + Systems that fall on the exireme ends of size or conneclion
Non-Revenue Water 1335 $264,077 Blended Dataset (2020)2, density should use caution when interpreting Unit Losses KPls
+ KPI %iles shown above are nol segregated by cohorts. Limited
b m— — — —
— — _— — —
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This spreadsheet-based water audit fool is designed to help quantily and track water losses assoclated with water distribution systems and identily areas for improved efficiency and cost recovery. It provides a
summary water audit format and is not meant ko take the place of a full-scale, comprehensive water audit format. Auditors are strongly encouraged to refer to the most current edition of AWWA M36 Manual for Water Audis for
detailed guidance on the water auditing process and targeling loss reduction levels. This tool ins several t rksh: Shests can ba accessed using the tabs at the bottom of the screen, or by clicking the TOC
links below.
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms ’"“"“M"L‘:*m’“"‘:” i
N . . Name of Ulility: {PAW - 570 Pocono V0S5  Volume from Own Sources
Start Page :::;:;:?l;s'md' Entar contact information and basic Name of Contact Person: | James Baer VOSEA  VOS Error Adjustment
5 Email: ljg@;l@wmmm Wi Water Imported
. . Telephone | Ext: 610-842-3118 N | WIEA  WI Error Adjustment
oottt I — .
i Slate / Province: |Pennsylvania (PA) WEEA  WE Error Adjustment
Interactive Data Answaer g about tional practices for sach BMAC  Billed Metered Authorized Consumption
Gradin audit input, and the data validity grades will automatically Country: USA ] _ T__od BUAC  Billed L d A ized C i
9 populata, Audit F ion Date; [Feb 27 2025 UMAC  Unbilled Metered Authorized Consumption
RETETNR performanca indicators and Audit Year: (2024 = UUAC  Unbilled L d izad C i
Dashboard By o ¥ Audit Year Label: {Calendar EFI&:&I, Calandar, stc) SDHE  Systemalic Data Handling Errors
graphical outputa to avalusto the resuits of the audit Audit Period Start Date: |Jan 01 2024 == =] CMI  Customer Metering Inaccuracies
Enter noles Io explain how values were calculated, Audit Period End Date: {Dec 31 2024 =| UC  Unauthorized Consumption
Notes document data sources, and related infarmation about Volume Reporting Units: |Millien gallons E_Q Lm  Length of mains
data management practices. Water System Structuro: |Retall Ne  Number of service connections
Waler Typo: |Polablo Water | Lp ge length of (private) service line
Blank Sheet .?::3:‘:":’:"’“"""' L ﬂa"k sheet System ID Numbor: (2640047, 2450083, 2350026 ol ADP  Average Operaling Pressure
b et Validator Name/ID: /s = CRUC  Customer Retail Unit Charge
. 5 Validator Email: [nia VPC  Variable Production Cost
The values entered in the Worksheset automatically . L—j—— BT s
Waler Balance populate lhe Water Balance. Estimated Total Population Served by Water Utility:| 31,409 |
|
Loss Control Use this sheet to interprel the results of the audit validity . .
Planning score and performance indicators. Color Key User input | [of Optional default
Definitions :’;i:‘s': Sheetiounderstandiiholterms usediinlie) autit Guid for the Worksheet Guidance for the Interactive Data Grading
Sorvice _ = . service : Choosing (o enter unit of percent or volume Use acronym buttons in IDG header to navigate among inputs. Acronym Key above.
Connuction Ilneacanﬁgur;llunn- i (applies o VOSEA, WIEA, WEEA, CMI) White = needs answers, orange = complete, clear = not required. Example below.
Diagram ! choose entry optian:
. . o e AR o S [ L] ] o | [ |
ments Water Audit Software v6.0. voluma 0001 (oo [ cu ] ve | e W e W [ aor M ceuc Jf vec |
Choosing b enter default or custom input e o~ E—
{Speils EUUACISDEE UC) A e order thoyre presenid, chaasing best T ammwer L]
AWWA Web Resources for Water Losa Control P ' 9
paifwww awwa orgResources-ToolsRosource-TepicaiWals i 0 o :
Items referenced in the Free Water Audit Software v6.0 on the web: Gradewilpopyiat v:hr:r:rI:‘v;::I?ot:Z:si(rl‘orle T
Data Grading Matrix v6.0 P P
Example Waler Audit v6.0 The limiting criteria will be labeled along the right If only 1 limiting criterion is
Water Audit Compiler v6.0 shown, improving on that criterion will achieve a higher data grade, If multiple
AWWA Reports on Parformance Indicators limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
M36 Manual i achieve a higher data grade, A complete inventory of data grading criteria is
available in the Data Grading Matrix v6.0 (see web resources)

Il you have questions ar commanta regarding this software gm conlact us at_wiclawwa org

AWWA Free Water Audit Software v6.0 Slart Page 1
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FWAS v6.0 Water Audit Report for: PAW - 570 Pocono Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024
Data Validity ActualkPlresut gy Performance Indicators To¢! (see Workshest)
Data Validity Score: ' 82 ' Data Validity Tier: TierV (81-100) gauge %iles per validated Industry ranges’
See Loss Control Planning for Tier Details 786" %ile 75" %ile 75" %ile
Tier Il (26-50) Tier 11l (51-70) Median
Median
. 25t th
Tier IV {71-90) il 25
Tier 1 (s25)
Tier V (91-100) 10 %ile oo™ %ile 10"- %ile 90t %ile 10t %ile 90" %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
732187 $/connlyear A6.77  $/connfyear 15.90' $/conn/year
NRW Components Summary . o
Total Volume of NRW = 233MGNr  Total Cost of NRW = Median 750 Sullo IS ; JEC %ile
346,993/Y: 2 - T
250) T——— — S3SIWNT__ 400000
+ $350,000
= 200 +— il
5  $300,000 10" %o 0 %ilo 907 Sils
= Unit Total Losses Unit Real Losses”
e 150 - $250,000 59.1 gallconn/day 56.1 galiconniday
E -
=] .
> Average Operating Pressure
= $200,000 672 psi Median _— ?5" Yile Modian
100 L $150000 s OOt %ile 250 .
Sile Wi
$100,000 e 7510 0 [
50 - - " i
+ $50,000 = Madian 10" %ilo 90% %o 107 %ile J
| _ lnfrastruclura Leakage Index (ILI) Unit Real Los:
0! L 50 I 25th %ile 32 dimensionless - ;53-32»-93[?:’#&-"11“
il oh i | tion for additional guidance on the ILI =
I Reat Losses Unautharized Consumption  (UARL)Ur  Annual Real Losses 671 MGIYr [day
f | Systematic Data Handling Errors Unbilled Unmetered Auth Cons Guidance Information for Key Performance
i i i 5 * The eight indicatars shown are the recommended suite per the KPI data by cohorts may be found in WRF 4695 Guidance
Customer Metering Inaccuracies Unbilled Metered Authorized Cons AWWA Water Loss Contral Committee 2020 Position an KPIs? Manual, Appendix B (2019)°
Vol Val * A sulte of KPIs is necessary, as no single KPI can holistically + Actual KPI results that fall below 10™ %ile or above 90" %ile do
olume alue Basis of Valuation communicate water loss performance for a given waler system not necessarily imply error, but should be viewed with scrutiny.
MG/Yr $/Yr + See Table 1 below for Uses and Limitations for each KPI, + Percentiles nol intended to imply largels. Targets may be input
Apparent Losses 1.0 £174,300 CRUC excerpted from the AWWA Water Loss Control Committee by user for operational KPIs, if desired, on Warksheet
’ = Report {2020)!, with naming conventions updated * See UARL and ILI in Definitions tab for discussion of size and
- Rgel Losses 2130 $165,268 veC + Percentiles (%lles) shown on KP| gauges come from Level 1 pressure limitations.
Unbilled Authorized Cons 96 $7415 VPC validated data in the AWWA WLCC Reference Water Audil + Systems that fall on the extreme ends of size or conneclion
Non-Revenue Waler 23‘3’.6 5345‘993 Blended Dataset (2020) density should use caution when interpreting Unit Losses KPls.
= s = KPI %iles shown above are nol segregated by cohoris. Limited

AWWA Free Water Audit Software v6.0 Dashboard 1



AWWA Free Water Audit Software v6.0

Al R

This sproadshoot-based walar audi tool is designed to help quantify and track wator losses associated with water distribution systems and identify areas for improved efficioncy and cost recovery. It provides a "top-dewn”™

summary water audit format and is not meant to take the place of a full-scale, comprehensive water audit format. Auditors are strongly encouraged to refer to the most current edition of AWWA M36 Manual for Water Audite for
detailed guidance on the water auditing process and targsling loss reduction levels. This toal contains several rksh Sheets can be accessed using the tabs at the bottom of the screen, ar by clicking the TOC
links below.
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms ' @ m“ “L”mm“:"" .
i , . Name of Utility: W— i VOS Volume from Own Sources
Start Page The.cunev'ﬂ sheet. Enter contact information and basic Name of Cantact Person: |Jamas Baer VOSEA  VOS Eror Adjustment
audit detaila.
Emaif: 0F com Wi Water Imported
Enter the raquired data on this workshest to calculate the . Talephone i Ext [Bibteils —'———L—-— —— WIEA: W Error Adjustment
Worksheet water balance and data qradin City/T |Exeter =] WE  Water Exported
9 9- State / Province: ’_‘Phrlnamunin {PA) WEEA WE Error Adjustment
about | ices for each BMAC  Billed C
Intaractl(\;leagia:a udllmpm. and the data validity grades will automatically Country: (U BUAC  Billed L d At ized C
TG poputate. AuditF on Data: [Fob 25 2025 UMAC  Unbilled Melsrad Authorized Consumption
Review NRW " ficalors and Audit Year: 4 UUAC  Unbilled L d Authorized Cor
Dashboard Audlt Year Label: endar Fiscal, Calendar, olc) SDHE  Systematic Data Handling Ermrs
graphical outputs o avaluata the results of the audit. Audit Period Start Date: | Jan 61 2 == oMl C Metering |
Enter notes to explain how valuea were calculated, Audit Period End Date: [Dec 312024 =1 UC  Unauthorized Consumption
Notes document data sourcas, and related informalicn about Volume Reporting Units: |Million galians (US) Lm  Length of mains
data management practices. Waler System Structure: !Mﬁ Ne  Number of servico connections
By popular demandl A blank sheet. ‘Waler Type: |Polablo ator Lp Average length of (private) customer service line
Blank Sheat Txepwporld NV Systsm ID Number: | 3060088, 3060126 ADP  Average Operating Pressure
yo ) Name/ID: |n/a CRUC  Customer Retail Unit Charge
N 5 Validator Email: [nfa VPC  Variable Production Cost
The values entered in the Worksheet automatically .
Water Balance populate the Water Balance. Estimaied Total Population Served by Watar Uliity: [_____
Loss“f:ontlml l:::r::,::h::t o Interpret the results of the audit validity Color Key User input :l Caleulated Optional default
Definitions :’::‘s‘: Shiech o understandthe \Srme used inithe audit Guidance for the Worksheet Guidance for the Interactive Data Grading
Sorvice . service connection Choosing Io enter unit of percent or volume Use acronym buttons in IDG header fo navigale among lnputs Acmnym Key above
Connaction fine canfigurations {applies o VOSEA, WIEA, WEEA, CMI) While = needs orange = clear = not req below,
Diagram i choose antry oplion:
Acknowladge- A for devel of tha AWWA Free '\—‘Lij‘:‘"m 1 o - D s
ments Water Audit Software v6.0, volume | 25.000 | sone | cu Wi uc | -E- [ MR aor W cruc |
| Choosing to enter default or custom input — e E—
(oplen o UUAC, SO ) A chng el spot o o st |
AWWA Web Resources for Watar Loss Control R— _gm_ouiMuﬂ: i
In/R rce-Top ss-Coniio [ D25% dofault . - .
Itema rnlnmmod h lhe Fme W;tnr Audil Snﬂwnm v, l) on !M wab: cuslom ?5 5000 | Grads will populate when ll visible questions T
| are complete for an input
Data Grading Matrix v6.0
Example Water Audit v6.0 | The limiting criteria will be labeled along the right. [f only 1 limiting criterion is
Water Audlt Compiler v6.0 shown, improving on that criterion will achieve a higher data grade. If multiple
AWWA Reports on Performance Indicators ! limiting criteria are shown, improving on each limiting criterion is necessary o Limiting
M36 Manual i achieve a higher data grade, A complete inventory of data grading criteria is
available in the Dala Grading Matrix v6.0 (see web resources)
{If you have questions or cammants e

AWWA Free Water Audit Softwara v6.0 Start Page 1
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AWWA Free Water Audit Software: Dashboard

ga lo workshesl go to greding go fo references

Water Audit Report for: PAW - 590 Glen Alsace

Data Validity
Data Validity Score: 92 Data Validity Tier: Tier V (91-100)
See Loss Control Planning for Tier Details

Tier Il (26-50) Tier Il (51-70)

Tier IV (71-90)

Tier | (s25) /|
Tier V (91-100)
|

Audit Year: 2024 Calendar

Actual KPI result
———

75t %ile
Median
Median

25%
%ile

25M

Shtlo]

10t %ile 90t %ile 10 %ile

NRW Components Summary
Total Volume of NRW = 67 MG/Yr Total Cost of NRW =

Total Loss Cost Rate
26.41 $/conn/year

Madian 75" %ile

Key Performance Indicators

Apparent Loss Cost Rate
21.08 $/conn/year

Jan 01 2024 - Dec 31 2024

gauge %iles per validated industry ranges®

Target {see Worksheet)
751 %ile 751 %ile
Mediarn,
25h
%ile
90% %ile 10% %ile 90" %ile

Real Loss Cost Rate
5.33 $/connfyear

75 %ile 75% %ite

Customer Metering Inaccuracies Unbilled Melered Authorized Cons

- “eve Basis of Valuation
Apparent Losses 12.6 $200,678 CRUC
Real Losses 459 $50,717 VPC
Unbilled Authorized Cons 8.4 $9,288 VPC
Non-Revenue Water 66.9 $260,683 Blended

The eighl indicalors shown are the recommended suite per the
AWWA Water Loss Contral Committee 2020 Position on KPlIs',
A suite of KPIs is necessary, as no single KPI can holistically -
te waterloss per for a given water system.
See Table 1 below for Uses and Limilations for each KPI, -
excerpted from the AWWA Water Loss Conirol Committee
Report (2020)*, with naming canventions updated
Percentiles (%iles) shown on KPI gauges come from Level1
validated data in the AWWA WLCC Reference Water Audit
Dataset (2020)?,

KPI %iles shown above are not segregated by cohorts. Limited

Median =
80 — S206EMC__ 5300000 N 250 B
ile ANy ile .
70 p————————— f 7 | N ) W
— —+ $250,000 { resull is below result is balow )
3 | i f 10th %ile I I 10th %ile YL
& 60 T 10% %ile 907 %ile 107 %iln 07 %ie 107 %o 907 %ile
= L $200,000 Unit Total Losses Unit Apparent Losses Unit Real Losses”
2 50— it : = ' 16.8 gal/conn/day 3.6 galiconn/day 132 galiconn/day
3
= Average QOperating Pressure
40 -+ $150,000 818 psi Madian_ ?_’5”‘ %ile Median_ 1? %ile
20 | wses 90th %hile 250 ogn AN oA T
—+ $100,000 %ile %ile S0 \3 - )
2 = M ‘_n. i result is below j %ult is below
— | $50,000 H | 10th %ile o 10h%ile
10 ' PRt Vedian 107 %la %o 10" %ho 90" %ilo
| ) Infrastructure Leakage Index (IL1) Unit Real Losses®
0. g P 25th %ile 0.6 dimensionless 857 gal/mile/day
L 10lh %ile See UARL definition for additional guidance on the ILI
[ Real Losses Unauthorized Consump (UARL) Unavoidable Annual Real Losses 74.9 MG/Yr 21.8 - galiconniday
b - Systematic Data Handling Errors Unbilled Unmetered Auth Cons Guldance Information for Key Performance

KP1 data by cohorts may be found in WRF 4695 Guidance
Manual, Appendix B (2019)

Actual KPI results that fall Belaw 10" %ile or above 90" %ile do
not necessarily imply error, but should be viewed with scrutiny.
Percentiles nol inlended to imply targels. Targels may be input
by user for operational KPls, i desired, on Worksheel.

See UARL and ILI in Definitions tab for discussion of sixe and
pressure limilations.

Systems that fall on the extreme ends of size or connection
density should use caution when interpreling Unit Losses KPls,

AWWA Free Waler Audit Software v6.0
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AWWA Free Water Audlt Software v6.0

Al Fughls Fleserwed

This spreadsheal-based water audi lool is designed to help quantify snd track wator losses associated with water dlomboﬂnn aystems and identify areas for improved efiiciency and cost recovery. Il provides a “lop-down™
summary water audit format and is not meant to take the place of a full-scale, camprahensive watsr audit formal. Auditors ara sirangly god 1o refer to the most current edition of AWWA M35 Manual for Water Audits for

delailed guidance on the water auditing process and targeting loss reduction levats. This tool ins several Sheets can be accessed using the tabs at the bottom of the screen, or by clicking the TOC
links below.
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms 1 “‘;:"a":vw""”’"
. . . Name of Utility: [PAW - 610 Mach ] ] VOS  Volume from Own Sources
Start Page The‘curra{ﬂ sheel, Enter contact infarmation and basic Name of Contact Person: |Jamas Baor VOSEA VOS Error Adjustment
audit details.
Wl Water Imported
od : eeh WIEA  WI Error Adjustment
M 5:::: '::Ian;s and:aazor:amd;: * e WEn |WaterExporied
gracing. WEEA  WE Error Adjustment
Interactive Data Angwer g about for each BMAC  Billed Authorized C:
Gradin oudit IﬂpuL and the data validity grldsa will automntically ] BUAC  Billed Unmetered Authorized Consumption
9 populate. Audit Preparation Date: r UMAC  Unbilled Metered Authorized Consumphnn
Review NRW . and Audit Year: 4 UUAC  Unbilled Ui d Autharized Cor
Dashboard Audit Year Label: |Calendar {Fiscal, Calendar, etc) SDHE  Systematic Data Handling Errors
graphical outplis o w“mm the reaults of e wadlt Audit Period Start Dal === CMI  Cuslomer Metering Inaccuracies
Enter notes o explain how values were calculated, Audit Period End Dal = UC  Unauthorized Consumption
Notes document data sources, and related information about Volume Reporting Units: [Million gﬂibﬂtES} Lm Length of mains
data management practices. Water System Structure; |Retail _{ Nc  Numborof sarvica connections
Water Type:|Polable Waler Lp Average length of (private) customer sarvice ling
|
Blank Sheet ?Z:;ﬂﬂ:ﬁ:em;";'ﬁ:f"k LLELE System ID 7210029 - . | AOP  Average Operating Pressura
b i Validator Name/iD: _ya o B CRUC  Customer Retail Unit Charge
N g Vali VPC  Variable Production Cost
The values entered in the Worksheet automatically N —[—
Water Balance populats the Water Balance. Estimated Total Population Sorved by Wataer Utility: 154,334 |
Loss Con%rol :J:;:;sn:hseltm |nterpral the results of the audit validity Color Key User input :1 Calculated Optional default |
Definitions L’;i::: Shestio undemsiendihe anelusediinihe/audy Guidance for the Worksheet Guidance for the Interactive Data Grading
Sarvice Di ma depicting possible customer service connection Choosing to enter unit of percant or volume Use acronym buttons in IDG header to navigate among inputs. Acronym Key above.
Connection = 9" picling possi (applies to VOSEA, WIEA, WEEA, CMI) White = needs answers, orange = complete, clear = not required. Example below.

Diagram line eenfigurations. choose i Hon:
i P @m Y. L o]
ments Water Audit Software v6.0. Jorme_i joove [f cw I U | | sor M cruc || vec |

Choosing b enter default or custom input

s After clicking an acronym butlon, answer all visible questions in
(applies to UUAC, SD.HE‘ ue) the order they're presented, choosing best-fit answer |:—j

AWWA Web Resources for Water Loss Control
Tor o

Grade will populate when all visible questions B
are complete for an input

AR i 5
Items referenoed in the Free Walar Audlt Soﬂwars ve 0 on the web:
Data Grading Matrix v6.0

Example Water Audit v6.0 The limiting criteria will be labeled along the right. If only 1 limiting criterion is
Water Audit Compiler v6.0 shawn, improving on that criterion will achieve a higher dala grade. If multiple
AWWA Reports on Performance Indicators limiting crileria are shown, improving on each limiting criterion is necessary to Limiting
M36 Manual achieve a higher data grade, A complete inventory of data grading criteria is

available in the Data Grading Matrix v6.0 (see web resources)

‘_ eu have guestians or comments re

AWWA Free Water Audit Software v6.0 Start Page 1
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FWAS v6.0 Water Audit Report for: PAW - 610 Mechanicsburg

Data Validity
Data Validity Score: 95 Data Validity Tier:  Tier V (91-100)
See Loss Control Planning for Tier Details
Tier |l {26-50) Tier 11l (51-70)

Tier IV (71-90)

Tier | (s25)
|

[

Tier V (91-100)

AWWA Free Water Audit Software: Dashboard

Audit Year: 2024 Calendar

Actual KPI result
—

75" %ile
Median
Median

250
%ile

25n

Shalle,

10% %ile 90 %ile 10" %ile

Total Loss Cost Rate

Volume (MG/YT)

NRW Components Summary
Total Volume of NRW = 1,034 Total Cost of NRW =

L0 . MeMro  S1786.5160r

33.88 $/connfyear

Median 75 %ile

Median

PLUIP U |
%ile A 25t
Aty 9%ile
| ,' f Iy
107 90" %ile

%ilo 10 %ile
Unit Total Losses U
50.3 gal/conn/day

Average Operaling Pressure
| 928 psi
fms 901D %ile

L= 75th %ile
|

|
}‘—-l Median

| 107 %lle

Key Performance Indicators

Apparent Loss Cost Rate
22.90 $/conniyear

nit Apparent Losses

75" %ile

go to worksheet
Jan 01 2024 - Dec 31 2024

go lo grading go lo references

Target (see Worksheet)

gauge %iles per validated industry ranges’

75 %ile 75" %ile

Madian,

25t
il

10t %ile
Real Loss Cost Rate
10.97 $/conn/year

90™ %ile 90t %ile

754 %ile

107 %ite 507 Yl

Unit Real Losses”
46.3 gal/conn/day

75t %ile

B0 %ite

3.9 gal/conn/day

Median 757 %ile

25t
%ile =

907 %o 107 %l

- $2,000,000
£ $1,800,000
1000 $1,600,000
600 $1,400,000
$1,200,000
600 L $1,000,000
- $800,000
0 15 - $600,000
200 L $400,000
$200,000
0 - 50

I Real Losses

' Systematic Data Handling Errors »
I Customer Metering Inaccuracies

! Unauthorized Consumption

Infrastructure Leakage Index {ILI)

25th %ile 2.1 dimensionless

Unit Real Losses®
4,295 gal/mile/day

Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

i
=l 1oh st |

tUARl:} Unavoidable Annual Real Losses

See UARL definition for additional quidance on the ILI

405.0. MG/Yr = 217 galfconniday

The eight indicators shown are the recommended suile per the
AWWA Water Loss Control Commitiee 2020 Position on KPIs!
A suile of KPls is necessary, as no single KPI can helistically

Guidance Information for Key Performance

KPI dala by cohorts may be found in WRF 4695 Guidance
Manual, Appendix B {2019)%,
»  Actual Pl results that fall below 10™ %ile or above 80" %ile do
not necessarily imply error, but should be viewed with scrutiny.
Percentiles nol intended 1o imply largels. Targels may be input
by user for operational KPls, if desired, an Worksheet.
» See UARL and ILI in Definilions tab for discussion of size and
pressure limitations.
Systems that fall on lhe extreme ends of size or connection
density should use caution when inlerpreting Unil Losses KPIs

Volume Value " water loss per for a given waler s:
H ystem.
MG/Yr $Yr Basis of Valualion = See Table 1 below for Uses and Limitations for each KPI,
Apparent Losses 73.8 $1,172,908 CRUC excerpted fram the AWWA Water Loss Contral Commitiee
8 e,
Report (2020)4, with naming conventions updated
r Re.al Losses 865.9 $562'062 VPC = Percenliles (%iles) shown on KP| gauges come from Level 1
Unbilled Authorized Cons 948 $61,546 VPC validated data in the AWWA WLCC Reference Water Audit
Non-Revenue Water 1,034.5 $1,796,516 Blended Dataset (2020
= KP!%iles shown above are nol segregated by coharls. Limited
—— — e —
_— — -

AWWA Free Water Audit Software v6.0
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AWWA Free Water Audtt Software v6.0

Aeraramn Water

This spreadshest-based water audit tool is designed to help quantify and track water losses associated with water distribution systems and identity areas for improved efficiency and cost recovery. |t provides a
summary water audit format and is not meant to take the place of a full-scale, comprehensive water audit format. 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 targeting loss reduction levels. This tool ins several ts. Sheets can be accessed using the tabs at the bottom of the screen, or by clicking the TOC
links bslow.
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms " “":a‘""’”‘“"” B
. ) . Name of Utility: [FAW - 620 Hershay VYOS  Volume from Own Sources
Start Page Z::“c :;r;ri\l;sheet Enter contact information and basic Name of Contact Person: |James Baor VOSEA  VOS Error Adjustment
) Email; :E £com Wi Water Imporied
) A o T |Ext: |610-842-3118 =i == WIEA  WI Ervor Adjustment
Enter the req data on this I the " S — ——
Workshest water balance and dala grading City/T {orshoy ) 1 WE  Water Exported
g State / Province: ﬁmmﬂuniﬁ (PA) WEEA WE Efmor Ad]uatmant
about | ices for each BMAC  Billed M d A C
'"‘“'““G":' D;’:’ auditinput, and the dats validity grades will automatically Country: [USA ] BUAC  Bllled d Authorized C.
9 populata. AuditF Date: [Mar 03 2025 UMAC  Unbilled Metered Aulhonzed Consumpbon
Review NRW s, perf and Audit Year: 12024 UUAC  Unbilled L d C
Dashboard - Audit Year Label: {Calendsr  |(Fiscal, Calendar, ole) SDHE  Syatematic Data Handling Errors
graphical outputs to evaluate the results nf the audit. Audit Period Start Date: |Jan 01 2094 L = 7] oMl C Matering
Enter noles to explain how values wero calculated, Audit Period End Date: {Dee 31 iﬁ‘ | UC  Unauthorized Consumption
Notes document data sources, and related information about Volume Reporting Units: |Milion QWSI Lm Length of mains
data management practices. Water System Structure: [Retail Ne  Number of service connections
Water Type: |[Potabla Waler Lp Average length of (private) customer service line
Blank Shest .?::Ow:l:::ri:em;":;'ﬁ:la"k . System ID Number. ;. 17 = AOP  Average Operaling Pressure
= ) Validator Name/ID: [nfa =F |- CRUC  Cuslomer Retail Unit Charge
) . Validator Email: [nfa VPC  Variable Production Cost
Water Balance |1'© Values entered in the Worksheet automatically Estimated Total Popuiation Served by Watar Ubiity: 75,040
populate the Water Balance.
Loss::on%rol Use this shest b mterpret the results of the audit valldity Color Key User input i___| Calculated Optional defautt { |
score and perfi —
Dofinitions ;"‘::;:'5: shest s underaband v foors: G U o audt Guidance for the Worksheet Guidance for the Interactive Data Grading
Sarvice Di I, o service " Choosing to enter unit of percent or volume Use acronym buttons in IDG header to navigate among |npuls Acranym Key above.
Connection i N (applies to VOSEA, WIEA, WEEA, CMI) While = needs orange = lets, clear = not req below.
Diagram ine configurations. iooss _yﬂon
sl ST TR e I Y = I | v |
monts Water Audit Software v6.0. lﬂm 25000 jrowe ff o B v ff im | | aor W cruc | vec |
Choosing to enter default or custom Input R . —
" Afer clicking an acronym butlon, answer all visible questions in
{applies to UUAC, SDHE, UC) AN [ i
AWWA Web Resources for Water Loss Control " chooso entry option: the order they're presented, choosing best-fit answer
3 i 5 ] | default | or . o "
Items referenced in lhu Froe Wator ﬁuﬂqlSﬂme’n vﬁ CI on Hlo wnb custom 75.000 Grade will populate :hr:r;:::‘:;:g?o‘:iis;o r:ft 7
Data Grading Matrix v6.0 g
Example Water Audit v6.0 The imiting critarin will bo lobolod along the right. If only 1 limiting critarion is
Water Audit Compiler v6,0 shown, improving an that critorion will achieve a higher data grada. If multiple
AWWA Reports on Performance Indicators limiting criteria are shown, improving on each limiting critorion is nocossary to Limiting
M36 Manual achieve a higher data grade. A complete inventory of data grading criteria is

available in the Data Grading Matrix v6.0 (see web resources)

DU havp questions or comments 16
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Water Audit Report for: PAW - 620 Hershey

Data Validity
Data Validity Score: 92 Data Validity Tier:
See Loss Control Planning for Tier Details
Tier 1} (26-50) Tier 11l (51-70)

Tier IV (71-90)

Tier | (s25)
Tier V (91-100)

Tier V (91-100)

AWWA Free Water Audit Software: Dashboard

Audit Year: 2024 Calendar

Aclual KPI result
———

go to grading

Jan 01 2024 - Dec 31 2024

Key Performance Indicators

Target {(see Worksheet)

gauge %iles per validated industry ranges®

Volume (MG/Yr)

NRW Components Summary
Total Volume of NRW = 618 MG/Yr Total Cost of NRW =

00— _ SLOTABA2NT ¢4 200,000
600 1 —1 $1,000000
500 +—

* $800,000
400

- $600,000
300 —

L $400,000
200 -
100 d— | $200,000

0 - 50
I sl Losses Unauthorized C §

%o S0"%ie 10 %l
Unit Total Losses
68.7 gall/conn/day

Average Operating Pressure
791 pst
s 90th %lle

2 10Ih %ile

Unit Apparent Losses
4.7 gal/conn/day

L 75th %ile
r—* Median | %ilo

_ Infrastructure Leakage Index (ILI)
= 25ih %ile 3.2 |dimensionless

See UARL definition for addilional guidance on the ILI

75t %ile 75t %ile 75" %ile
Median
Median Modlan
25t th
Yilo . ,2519
250 resultis above
il 90th %ile
10t %ile 90t %ile 10" %ile 90% Swilo 10% %ile 90 %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
43.96 $/conn/year 27.38 $/conn/year 16.58 $/connlyear
Median 75% %ile - 75% %ile 75% %ile
o Median _— 3
25 "

107 %o o 907 o
Unit Real Losses'
64.0 gallconn/day

# %ile

75" %ile

10° %o
Unit Real Losses®
4,622 gal/mile/day

{URRL) Unavoidable Annual Real Losses

178.2 MG/Yr

20,1 gallconn/day

| | Systematic Data Handling Ermors Unbilled Unmetered Auth Cons
[ Customer Metering Inaccuracies Unhilled Metered Aulhorized Cans
\ﬁgﬁf Y;ijre Basis of Valuation
Apparent Losses 4.7 $665,409 CRUC
Real Losses 567.7 $402,921 VPC
Unbilled Authorized Cons 9.0 $6,422 VPC
Non-Revenue Water 618.4 $1,074,842 Blended

The eight indicatars shown are the recommended suite per the
AWWA Water Loss Control Committee 2020 Position an KPls!
A suite of KPIs is necessary, as no single KP| can holistically
communicate water loss performance for a given water system
See Table 1 below for Uses and Limitations for each KPI,
excerpted from the AWWA Waler Loss Conlrol Committee
Report (2020)*, with naming conventions updated

Percentiles (%iles) shown an KPJ gauges come from Level 1
validated data in the AWWA WLCC Reference Water Audit
Dataset (2020)%

KPI %iles shown abaove are nol segregated by cohorts, Limited

Guidance Information for Key Performance

KPI data by cohorts may be found in WRF 4695 Guidance
Manual, Appendix B (2019)°,

+ Actual KPI results that fall below 10" %ile or above S0™ %ile do

not necessarily imply error. but should be viewed with scrutiny.
Percentiles nol intended {o imply largels. Targets may be input
by user for operational KPls, if desired, on Warksheet

See UARL and ILI in Definitions lab for discussion of size and
pressure limitations,

Systems that fall on the exireme ends of size or connection
density should use caution when interpreting Unit Losses KPls,

AWWA Free Water Audit Software v6.0
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This sproadshest-based water audit tool Is designed to help quanlify and track waler lesses associated with water distribution systems and identify areas for imp d efficiency and cost it provides a "lop-down™
summary water audit format and is not meant & take the plece of a full-scale, comprehensive water aydit format. Auditors are strangly encouraged o rafer to tho moat current edition of AWWA M38 Manual for Water Audits for
detailed guidance on the water auditing p and ing loss reduction lavats. This tool soveral sap rkshools, Sheets can be accessed using tho taba ol the bottom of the screen, or by clicking the TOC
links below.

Table of Contents (TOC) Enter Basic Information Key of Input Acronyms " udﬂmoﬁﬁamm Sppuscarice in
. e . Name of Ulility: {PAW - 830 Wyomiasing - |1} VOS  Valume from Own Sources
Start Page :::{:;:T;Sheet' Enter contrct information and basic Name of Contact Person: |Jamas Boor VOSEA VOS Eror Adjustment
) Email: Enh@amw.mm Wl Waler Imported
Enter the required data on this o the ) Telaphone | Ext.: |610-842-3113 — | WIEA  WI Error Adjustment
Workshaot water balance and data grading. CitylT b P P — e —— WE  Water Exportad
. State / Province: annnghmnh (PA) WEEA  WE Enor Adjustment
s Answar t about op practices for each BMAC  Billed d A i
'“‘“’“"(‘;’fa';:’ audit input, and the data validity grades will autematically T = BUAC Billed . thorized C
9 populato. ob 27 2075 UMAC  Unbilled Metsred Authorized C:
. N UUAC  Unbilled Unmetered Authorized C
Review NRW ts, p dicators and - y "
Dashboard graphical outputs to svaluate th results of tho sudit Fiscal, Calandar, oic SDHE  Systematic Datﬂ_HandImg EnPrS
== B5 CMI  Customer Metering Inaccuracies
Enler notes to axplain how values wore calculalod, — UC  Unauthorized Consumption
Notes document data sources, and related information about Volume Reporting Units: |Millian galians (US) Lm  Length of maing
data management practices Water System Structure: 1 Nc¢  Number of service connections
B ular demandl A blank sheet. Water Type: | Potabio Water Lp Average length of (private) customer service line
Blank Shest T::(’wzrld e e uas System ID Number: | 3060063 Lomnme S | AOP  Average Operating Pressure
yo : Validator Name/ID: |{n/a s CRUC  Customer Retail Unit Charge
) g Validator Email: [n/a VPC  Variable Production Cost
The values entered in the Waorkshest automatically y T T ey sy TR R T —re]
Water Balance populate the Waler Balance. Estimated Tolal Poptilation Servad by Water Utlity: ] 44,803
Loss Control Use this sheet to interpret the results of the audit validity . — 3 ==
Planning score and performanca indicators. Color Key Userinput [ | Calculated Optional default |
Definitions :;i:;': shestls undemtand theterms used(inthe Sudi Guidance for the Worksheet Guidance for the Interactive Data Grading
Service o . rvice " Choosing Io enter unit of parcent or volume Use acronym buttons in IDG header to navigate among inpults. Acranym Key abave.
Connactlon & = N b (applies to VOSEA, WIEA, WEEA, CMI) White = needs orange = clear = not required. below.
ling eonfigurations.
Diagram
Acknowledge- A for of the AWWA Free
ments Water Audit Software v6.0.
Choosing to enter default or custom input B0 g —
(v LA, SOHE ) e e e ey
AWWA Web Resources for Water Loss Control ... chooso on Hon: ’
hitoa:liwwan awwa orgiResources-ToolResource-Topics/\Wator-Loss-Control! |_025% | defaull o il isi 7
Items referenced in the Free Water Audit Software v6.0 on the web: custom 75, Grade wil papulate :’:r::v;:tl:o?:?ls;or:‘st T
Data Grading Matrix v6.0 i P
Example Water Audit v6.0 The limiting criteria will be labeled along the right. If only 1 limiting criterion is
Water Audit Compiler v6.0 shown, improving on that criterion will achieve a higher data grade. If multiple
AWWA Reports on Performance Indicators limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
M36 Manual achieve a higher data grade. A complete inventory of data grading criteria is
available in the Data Grading Matrix v6.0 (see web resources)
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Data Validity
Data Validity Score: 87 Data Validity Tier:  Tier IV (71-80)
See Loss Control Planning for Tier Details
Tier Il (26-50) Tier 11l (51-70)

Tier IV (71-90)

Tier | (25)
Tier V (91-100)
|

o it AWWA Free Water Audit Software: Dashboard
‘ FWASv6.0 Water Audit Report for: PAW - 630 Wyomissing

NRW Components Summary
Total Volume of NRW = 197 MG/Yr Total Cost of NRW =

250 - SR cac0,000
L 300,000
T A
5] . L 5250000
=
g2
5 1o L 5200,000
=
0 | L $150,000
L $100,000
50 ! .
L $50,000
0 - $0

[ Real Losses

~ Systematic Data Handling Errors
Customer Melering Inaccuracies

Unautharized Consumption
Unbilled Unmetered Auth Cons
Unbilled Metered Autherized Cons

+ 1 25lh %lle

ﬂun _10Lh %ile

go to workshest go to grading go 1o references

Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024

Target (see Worksheet)

AcualkPIresut Koy Performance Indicators

gauge %iles per validated industry ranges’

751 %ile 75" %ile 75% %ile
Median
Median Median
25" th
%ile 25
25"'
101 %ile 90* %ile 10" %ile 90t %ile 10" %ile 90t %ile

Real Loss Cost Rate
3.24 $/conn/year

Total Loss Cost Rate
26,37 $/connlyear

Apparent Loss Cost Rate
23.13 $/connfyear

Median 75% %ile fsakle Zo e
281 %
%hile A
{
(= . n .
10 %ile _ 800 il 10™ %ile 90" %ile 10" %ile 907 Shile
Unit Total Losses Unit Apparent Losses Unit Real Losses”
43.0 galiconn/day 4.0 gal/conn/day 39,0 gal/conn/day
Average Operating Pressure N
£6.2 psi 75" %ile _75% 9%ile
s GOLN Shle | 25m .
%ile
':l 751h %ile
o Medan | 107 %ile 507 %elle 107 ke 907 %o

| Infrastructure Leakage Index (ILI)
1.8 dimensioniess
_See UARL definition for additional guidance on the ILI
(UARL) Unavoidable Annual Real Losses a7.4 MG/Yr

Unit Real Losses
2,855 gal/mile/day

219 galiconn/day

Guid for Key
KPI dl\a by cohorts may be found in WRF 4695 Guidance
Manual, Appendix B {2019)°

Actual KP results that fall below 10" %ile or above 90" %ile do

Infor
The eight indicalors shown are the recommended suite per the
AWWA Water Loss Control Committee 2020 Position on KPIs™.
A suile of KPIs is necessary, as na single KPI can hoelistically

Volume Value Basis of Valuation communicale waler loss performance for a given water system. not necessarily imply error, bul should be viewed with scrutiny.
MG/Yr $/Yr * See Table 1 below for Uses and Limitations for each KPI, = Percentiles not intended lo imply largets, Targets may be input
Apparent Losses 17.6 $281,442 CRUC eRxcem!(esofzrgr;; the AWWA Water Loss Conldrol Committee by user for cperlaLlional KPis, if deerid, :n Wcrkshe?l |
eport , with naming conventions updated « See UARL and LI in Definitions tab for discussion of size an
Re?' Losses 1734 $39,462 VPG * Percentiles (%iles) shown on KP1 gauges come from Level 1 pressure limitations
Unbilled Authorized Cons 5.6 $1,280 VPC validated dala in the AWWA WLCC Reference Water Audit -« Systems that fall on the extreme ends of size or connection
Non-Revenue Water 196.7 $322,184 Blended Dataset (2020)2 density should use caution when interpreling Unit Losses KPls.
= KPI %iles shown above are not segregaled by cohorls, Limited
— —
_— — —
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This sproadsheet-hased wator audit ool is designed to holp quantify and track water lasses associated with water distribution systems and idontify areas for

ter Audit Software v6.0

All Fighis Reserved

y and cost y. It p a "top-down”

summary water audit format and is not meant to take the place of a full-acale, comprahanaive water audit format. Auditors arm strongly encouraged o refer lo the most current edition of AWWA M26 Manual for Water Audits for

detailed guidance on the water auditing process and targsting loss reduction lavets, This tool

Table of Contents (TOC)
The curent sheet. Enter contact informalion and basic
Start Page ., it details.
Enler the required data on this worksheet to the
Ml walter balance and data grading.
Angwer about op | for each

Interactive Data

Grading audit In;nL and the data validity grades will automatically
Dashboard Review NRW or and

graphical outpuls t; evaluate the reaults of the audit.

Enter notes to explain how values were calculated,
Notes document data sources, and related information about
data management practices.

Blank Sheet By popular' demandl A blank shest.
The world is your canvas.
Water Bafance The values entered In the Worksheet automalically
populate the Water Balance.
Loss Control Use this sheet Io interpret the results of the audit validity
Planning score and performance indicators.

Use this sheet to understand the terms used in the audit

sovoral sop Shoals can bo accessed using the tabs at the bottom of the screen, or by clicking the TOC
links below,
I : A In order of, in
Enter Basic Information Key of Input Acr iho Worksheat
Name of Utility: |PAW - 840 Royersford 1 VOS  Volume from Own Sources
Name of Contact Person: James Baar VOSEA VOS Emor Adjustment
Emall: =—————1) WI  Water Imported
Telephone | Ext.: (61 _ 1 WIEA W Emor Adjustment
City/T icipalif WE  Water Exported
State / Province: {Pennsylvania (PA) WEEA  WE Eror Adjustment
BMAC Billed M d Authorized C
Country: [USA BUAC  Bifled L d Authorized C
Audit Preparation Date: 27 2025 ==} UMAC  Unbilled d Authorized C
Audit Year: '202: UUAC  Unbilled L d Authorized C
Audit Year Label: CﬂundL |{Fiscal, Calendar, oic) SDHE Systematic Data Handling Errors
Audit Period Start Date: |Jan 01 2024 CMl C ing | i
Audit Perlod End Date: {Dec 31 2024 —— UC  Unauthorized Consumption

Volume Reporting Units: Iﬂ_ﬂﬁ_ﬂﬂﬂ_ﬁom {ﬂ"ﬁ- Lm Length of mains

Water System Structure: | Ratal Nc  Number of service connections

Water Type: Polnbla Watar = Lp ge length of (pri service line
System ID Number: | 11501686, 1150206 N AOP  Average Operating Pressure
i Name/ID: (nfa CRUC  Customer Retail Unit Charge
Validator Emall: {n/a — =1 VPC  Variable Production Cost
Estimated Total Population Served by Watsr Utiity:| 68.776

Color Key Userinput [ |

Optional default |

Definltions
Sarvieo . il i
Di service
Connaction ’
line configurations.
Diagram
A vedge- A of the AWWA Free

r
ments Water Audit Software v6.0,

AWWA Web Resources for Water Losa Control
o £

LT WL O LA, Qe
Items refaranced In the Free Walter
Data Grading Matrix v6.0
Example Water Audit v6.0
Water Audit Compiler v6.0
AWWA Reports on Performance [ndicators
M36 Manual

ou have guestions ar comments reg:

Guidance for the Worksheet

Chaosing I enter unit of percent ar volume

(applies to VOSEA, WIEA, WEEA, CMI) White = needs

Guidance for the Interactive Data Grading

Use acronym buttons in IDG header o navigate among inputs. Acronym Key above.

___chooss entry oplion:
1.00% or
wolums 25.000

Choosing 1o enter default or custom Input
{applies to UUAC, SDHE, UC)
choosa eniry option:

| defaull or
5000 |

Gusiom

orange =

After clicking an acronym button, answer all visible questions in
the order they're presented, choosing best-fit answer

Grade will populate when all visible questions

clear = not req below.

are complete lor an input

The limiting criteria will be labeled along the right. If only 1 fimiting criterion is
shown, improving on that criterian will achieve a higher dala grade. If mulliple
limiting criteria are shown, improving on each limiting criterion is necessary to

achieve a higher data grade, A complste inventory of data grading criteria is

available in the Data Grading Matrix v6.0 (see web resources)

Limiting

AWWA Free Water Audit Software v6.0
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e e AWWA Free Water Audit Software: Dashboard
‘ FWAS v6.0 Water Audit Report for: PAW - 640 Royersford

go lo worksheet

Data Validity
Data Validity Score: 91 Data Validity Tier: Tier V (31-100)
See Loss Control Planning for Tier Details
Tier Il (26-50) Tier 11 (51-70)

Tier IV (71-90)

Tier | {s25)
Tier V (91-100)

Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024
AcualKPLresut ey Performance Indicators Target {see W°”‘s"ee‘)
gauge %iles per validated industry ranges®
75% %ile 75% %ile 75 %ile
Median
Medlan
25t
25t
%ile
resuit is above Shiie
90lh %ile
10t %ile 90 %ile 10% %ile 10t %ile 90 %ile

Real Loss Cost Rate

%I
Apparent Loss Cost Rate

Total Loss Cost Rate

NRW Components Summary
Total Volume of NRW = 124 MG/Yr Total Cost of NRW =

29.56 $/conn/year

26.64 $/connfyear

2.92 $/conn/year

75" %ile

Median

.
75 %ile 75k Sklle

Median -

 resultis below

fi 3
/ 10th %ile

resull is below'\;
10th %ile

907 %io 0™ %ile 90 Tailo 90™ %ilo

10% %ile e 10™ %ilo
Unit Total Losses Unit Apparent Losses Unit Real Losses™
15.8 galiconn/day 4.6 gal/conn/day 11.3 galfcann/day

Average Operating Pressure

_703 psi Modian__—T5" %l
e QOth %ile 26t z :
[ %ile "1
s 7510 %il ! :
Sin il resull is below ;'r resultis below |
: 10th %ile _{  10lh %ile heell B

o Ve 10" %ile %allo 10° Bhile 90" %ile

- Infrastructure Leakage Index (ILI) Unit Real Losses®
B 25\h %ile 0.6 dimensionless 718 gal/mile/day
i 10lh %ile See UARL definition for additional guidance on the ILI .

(UARL) Unavoidable Annual Real Losses 129.1 MGTr

T — SST2.846NT 700,000
120 — ——————————+ §600,000
g 100 -+ $500,000
Py
E |
2 80 — - + $400,000
>
60 — + $300,000
40 — + $200,000
201 == + $100,000
0 ~ §0
I Real Losses Unauthorized Consumpti
Systematic Data Handling Errors Unbilled Unmetered Auth Cons
Customer Metering Inaccuracies Unbilled Metered Authorized Cons.
\ﬁl(t;lrg:a V$all¢re Basis of Valuation
Apparent Losses 31.8 $507,033 CRUC
Real Losses 782 $55,578 VPC
Unbilled Authorized Cons 14.5 $10,336 VPC
Non-Revenue Water 1245 $572,946 Blended

8.6, gallconn/dz

Guldance Information for Key Performance
The eighl indicalors shown are the recommended suite per the KPI data by cohorts may be found in WRF 4695 Guidance
AWWA Water Loss Control Committee 2020 Posilion on KPIs* Manual, Appendix B (2019)°.
A suite of KPIs is necessary. as no single KPI can holistically Actual KP! results lhat fall below 10™ %ile or above S0 %ile do
communicate waler loss performance for a given water system. not necessarily imply error, but should be viewed with scrutiny.
See Table 1 below for Uses and Limitations for each KP1, Percentiles not intended to imply largels. Targels may be input
excerpled from the AWWA Water Loss Control Committee by user for operalional KP!s, if desired, on Worksheet
Report (2020)}, with naming canventions updated See UARL and ILI in Definitions tab for discussion of size and
* Percenliles (%iles) shown on KPI gauges come from Level 1 pressure limitations.
validated data in the AWWA WLCC Reference Water Audit Systems that fall on the extreme ends of size or connection
Dataset (2020)2 densily should use caution when interpreting Unit Losses KPls,

KPI %iles shown above are not segregated by coherts, Limited

AWWA Free Waler Audit Software v6.0 Dashboard 1




AWWA Free Water Audit Software v6.0

FWAS v6 0

detailed guidanca on the water auditing process and targeting loss reduction levels. This tool

Table of Contents (TOC)
Start Page The current sheet. Enter contact information and basic
9° audit details.
Worksheet ENter the required data on this warksheet to calculate the
waler balance and data grading.
Answer about tional ices for each
'""’adg: ji’:a audit input, and the data validily grades will automatically
9 populata
Dashboard [8view NRW comp perf i and
graphical outputs fo evaluata the results of the audit.

Enter notes o explain flow values were calculated,
Notes document data sources, and retated infarmation about
data management practices.

By popular demandl A blank sheet.
Blank Sheot The world is your canvas.
The values entered in the Worksheet automatically
e populaie the Water Balance.
Loss Gontrol Use this sheet o interpret the results of the audit validity
Planning score and paerfarmance indicators.

= Use this sheet to understand the terms used in the audit
Definitions proc

Servico . .
Connaction
Diagram

service

line oonﬁgursFUorur

for of the AWWA Free

ma:ts Water Audit Software v6.0.

AWWA Web Resources for Water Loss Control
i B =

OroResources af: i

A Ak ik LA 102
ltems raferanced in the Fr

SOUrCES- | o0in/Masource- | ORICRIVY AIgrL0as-1.0
oo Water Audit Software v6.0 on the web:
Data Grading Malrix v6.0
Exnmple Wator Audit v6.0
Water Audit Compiler v6.0
AWWA Reports on Performance Indicators
M36 Manual

gardi

Amencan Water VWorks 1ation Cooynght &

2020, At Rights Reserved

This spraadsheal-basad water audit lool is designed to help quantify and track water losses associnted with water distribution systams and identify amas for imp i

y and cost
summary water audit format and is not meant to taka the place of a full-scale, comprehensive water audit formal. Auditors aro strongly ancouraged to refor Io the most cument edition of AWWA M36 Manual for Water Audita for

y. ltp

a “top-down”

tains sevoral kshoats. Sheots can bo accessed using the taba at the bottom of the scroen, or by clicking the TOC
links below,
: - in erder of appearance in
Entfr Basic Information Key of Input Acronyms o W
Name of Utilty: [PAW - 650 Contesville | VOS  Volume from Own Sources
Name of Contact Persan: |James Baer = VOSEA  VOS Error Adjustment
Ema: || basrf@amwatercom 00 | WI  Water Imported
e | Ext: [610-842-3118 1 WIEA Wi Error Adjustment
tyTown/Munici [Coatesvilk =1 WE  Water Exported
Stale / Province: [Pannaytvania (PA} WEEA  WE Error Adjustment
e BMAC  Billed Metered Authorized Consumption
Country: P_U'SA - BUAC  Billed | ized C i
Audit Preparation Date: [Fab 27 2025 UMAC  Unbilled thorized C:
Audit Year: (2024 UUAC  Unbilled Unmetered Authorized C
Audit Year Label: .Culmdg_“__ (Fiscal, Calendar, otc) SDHE Systematic Data Handling Errors
Audit Period Start Date: |Jan 01 2024 =% —— | CMl C ing | i
Audit Period End Date: (Dec 312025 = = UC  Unauthorized Consumption
Volume Reporting Units: |Millian galions (US) Lm  Length of mains
Water System Sii [Ratail Ne  Number of service connections
Water Type: (Polablo Water Lp ge length of (prit servica line
Systam ID Number:| 1150106, 1150185 AOP  Average Operaling Pressure
Validator NameAD; [nfa__ == CRUC  Customer Retail Unit Charge
\ Email: nia VPC Variable Production Cost
Estimated Total Papulation Servad by Walar Utlity: 49,688

Color Key

User input r ]

Calculated Oplional defautt

m
L

g this software pleass contact us at

Guidance for the Worksheet

Choosing to enter unit of percent or volume
(applies to VOSEA, WIEA, WEEA, CMI)

Choosing to enter default or custom input
{applies to UUAC, SDHE, UC)

Use acronym buttons in IDG header to navigate among inputs. A

Guidance for the Interactive Data Grading

cronym Key above.

White = needs orange = clear = not requi

| vos fvosaa ] wn_| B

After clicking an acronym button, anewer all visible questions in
the arder they're presented, choosing best-fit answer

Grade will populate when all visible questions
are complete for an input

The limiting criteria will be labeled along the right. If only 1 limiting criterion is
shown, improving on that criterion will achieve a higher dala grade. If multiple
limiting criteria are shown, improving on each limiting criterion is necessary to

achieve a higher data grade. A complete inventory of data grading criteria is

available in the Data Grading Matrix v6.0 (see web resources)

below

Limiting

AWWA Free Water Audit Software v6.0

Start Page 1
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Amencan Water Works Associaan,
Copynght £ 2020. All Rights Reserved

FWAS v6,0 Water Audit Report for: PAW - 650 Coatesville

Data Validity
Data Validity Score: ' 787. = Data Validity Tier:  Tier IV (71-80)
See Loss Control Planning for Tier Details
Tier I (26-50) Tier Il (51-70)

Tier IV (71-90)

Tier | (s25)
Tier V (91-100)

AWWA Free Water Audit Software: Dashboard

go lo worksheet

go to grading go to mfarances

Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2025

Target (see Worksheet)

Actual KPI result
-

Key Performance Indicators

gauge %iles per validated industry ranges®

NRW Components Summary
Total Volume of NRW = 414 MG/Yr Total Cost of NRW =

75" %ile 75% %ile 75" %ile
Median,

25t

25t
il

25t result is above o

90th %ile L 90th %ile
10 %ile 90™ %o 10" %ile 10t %ile 90t %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
8563 $fconnfyear 61,63 S$/conn/year ); $/conn/year

75% %ile 75" %ile

150 - SL2TT298N o1 o0 000
400 | $1,200000
’E‘ 350 1 | W | _——
0] 4 $1,000,000 10" %ilo 90 %io 107 %ie 90"‘ Sile 10" %ﬂ , 907 %ile
= 30 . Unit Total Losses Unit Apparent Losses Unit Real Losses®
g 64.2" gallconn/day 10.7 gal/conn/day 534 gal/conn/day
B | + §800,000
S 250 ¥ Average Operating Pressure
834 psl
20  $600,000 oot e
150 + _
100 | | $400,000 -Au‘ 75th %ile
o 1 L $200,000 -J Modian 90 %
. Infrastructure Leakage Index (ILI) Unit R al Losses”
0 L g0 o 2sin%ie 2.4 dimensionless [ ?43 :galimile/day
bad 10th%ie | gi_y_eﬂ_l;ge__[uﬂﬂon for addiinal guidance on the (LI
Real Losses Unauth i Ci plion (UARL) Unavoidable Annual Real Losses 111.0 MGAYr 225 gallconn/day
| Systemalic Data Handling Errors Unbilled Unmatered Auth Cons Guidance Information for Key Performance
tomer i acies 4 = The eight indicators shown are the recommended suite per the KP!| data by cohorts may be found in WRF 4695 Guidance
Cus Malennp Inpecut Unbilled Metared Authorized Cans AWWA Water Loss Control Committee 2020 Position on KPIs?. Manual, Appendix B (2019)°
Vol val * A suite of KPls is necessary, as no single KP1 can hollsticaly «+  Actual KPI results that fall below 10™ %ile or above 90t %ile do
olume alue Basis of Valuation water loss perfi @ for a glvan water system. not necessarily imply error, but should be viewed with scrutiny.
MG/Yr $/Yr * See Tobje 1 below for Uses and Limitations for gach KP, = Percentiles nol intended 1o imply targets. Targets may be input
Apparent Losses 52.9 SB31 BEZ. CRUC excerpted from the AWWA Water Loss Control Committee by user for operational KPls, if desired, on Warksheet
Real L 263.2 ma‘ VPC Report (2020)*, with naming conventions updated » See UARL and ILI in Definitions tab for discussion of size and
) i 05565 okl = Percentiles (%es) shown on KP) gauges come from Level 1 pressure limilations
Unbilled Authorized Cons 98.9 $1 21,752 VPC validated data in the AWWA WLCC Reference Water Audit + Systems that fall on the extreme ends of size or connection
Naon-Revenue Water 414.9. $1 .177.299 Blended Dataset (2020, o density should use caution when interpreting Unit Losses KPIs
= KPI| %iles shown above are not segregated by cohorts. Limited

AWWA Free Water Audit Software v6.0 Dashboard 1



AWWA Free Water Aud:t Softv_vare v6.0

Arrericar) Waksr

Thiz sproadshost-based water audit ool is designed to help quantify and track water losses associated with walor distribution systems and identify areas for imp  officiency and cost rocovary. It provides a "top-down®

summary water audit format and is not meant bo take the place of a full-scale, comprahensive waler audit format. Auditors are strongly encouraged to refar lo the most current edition of AWWA M358 Manual for Water Audits for
detailed guidance on the water auditing process and targeling loss reduction lavals. This toal ins severnl sep h Shests can be accessod using tho tabs at the bottom of the screen, or by clicking the TOC
links below.
Table of Contents (TOC) i Enter Basic Information Key of Input Acronyms ' ad;mdmmnce in
. y n Name of Utility: {PAW - 650 Creekside | VOS  Volume from Own Sources
Start Page :L\:nml:meet Enter contact informatian and basic ! Name of Contact Person: |James Baor = VOSEA VOS Error Adjustment
- Email: Pmﬂ;@mmmm Wi Water Imported
Enter the required data on this worksheet fo the | Telephone | Ext.: |610-842-3118 — ] WIEA W Error Adjustment
Workshest o balan;e and data grading | CitylT icipal l?g‘uafmllh WE  Water Exported
i State / Province: ;P ytvania (PA) WEEA WE Eror Adjuslment
Interactive Data Answar about tional ices for each ! BMAC  Billed M d dC
Gradi audit input, and the dala validity grades will sutomaticslly | Country: [USA e BUAC  Billed Unmetered Authorized Consumption
"9 pogulato. I AuditP jon Date: |Fob 27 2025 = UMAC  Unbilled Metered Authorized Consumption
g Audit Year: 2024 UUAC  Unbilled U d A c
Roview NRW performance indicators and y 1 —
Dashboard graphical outputs to evaluate the results of the audit At :euﬁilzvse'::;:‘eel: 'E:ni % Fiscal, Calendar, glc) SI::I:IEI Eys(smahc Data. Handling Errors
Enter notes to explain how values were calculated, Audit Period End Date: [Doc 371 2024 T = ——i} UC  Unauthorized Consumption
Notes document data sources, and related information about | Volume Reporting Units: |Million (US) Lm Length of mains
data management practices. | Water System Structure: |Reta ) Nc  Number of service conneclions
Water Type: | Potabla Water Lp ge length of {p ) sarvice line
Blank Sheel %{:;{:}lﬂ:ri:e:;n:;'a::snk Shect { System ID Number: [7360129 T AOP  Average Operating Pressure
4 : Validator Neme/ID: n/a . CRUC  Customer Retail Unit Charge
o D Valldator Email: [nfa VPC Variable Production Cost
The values entered in the Worksheet automatically . PLT T
Water Balance populate the Water Balancs. Estimated Total Population Served by Waler Utiity:| 530 |

Loss Control Use this sheet to interpret the resulls of the audit validity
Planning score and performance indicators.

Color Key User input [ Calculnied Optional default _

L
|

Definitions :':f ghis shestiounderstandihe toms usedin e Sudit Guidance for the Worksheet Guidance for the Interactive Data Grading
Sarvico Di - " service Chooasing bo enter unit of percent or volume Use acronym buttons in IDG header to navigate among inputs. Acronym Key above
C ;o N B (applies to VOSEA, WIEA, WEEA CMI) White = needs answers, arange = complete, clear = not required. Example below.
Diagram ch t
Ack vledge- A ts for devel of the AWWA Free

msnts Water Audit Softiware v6.0

Chaosing to enter default or custom input

5 Afler clicking an acronym button, answer all visible questions in
] (applies to UUAC, SDHE, UC) the order they're presented, choosing best-fit answer :1

AWWA Web Reuourcn for Water Lou Control
' Too

tpn AW g roe-Topi -Co Grade will populate when all visibl tions
Items refarenced in the Frse Walsr Audlt Software v6 0 an the web 1 = fipop e o arined

Data Grading Makrix v6.0 are complete for an input ¥
Example Water Audit v6.0 | The limiling criteria will be labeled along the right. If only 1 limiting criterion is

Water Audit Compiler v6.0 | shown, improving on that criterion will achieve a higher data grade. If mulliple

AWWA Reports on Performance Indicaters | limiting criteria are shown, improving on esch limiting criterion is necessary to Limiting
M36 Manual | achieve a higher data grade, A complete inventory of data grading criteria is

available in the Data Grading Malrix v6,0 (see web resources})

garding this software please
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Commai £ 3336, 21 Fghi Resanad AWWA Free Water Audit Software: Dashboard
‘ FWAS v6.0 Water Audit Report for: PAW - 650 Creekside

Data Validity
Data Validity Score: 84  Data Validity Tier:  Tier IV (71-90)
See Loss Control Planning for Tier Details
Tier 1l (26-50) Tier Il (51-70)
Tier IV (71-90)

Tier | (<25)
Tier V (91-100)

go to grading go Io references
Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024
hcualKPlresul ey Performance Indicators Target (see Worksheet)
gauge %iles per validated industry ranges®
75 %ile 75 %ile 75" %ile
Median
Median
25h
%iln
25"' \iﬂa
10t %lle 90™ %ile 10t %ile 90t %ile 10t %ile 90 %ile

Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

NRW Components Summary
Total Volume of NRW =1 MG/Yr Total Cost of NRW =
1- $1.4000r $1.600
. + $1,400
s - $1,200
R
g + §1,000
=2
S
T i - - $800
+ $600
0 4
~+ $400
0 -
+ $200
0 — L0
B Real Losses Unauthorized Consumption
.~ Sysiematic Data Handling Errors Unbilied Unmetered Auth Cons

Customer Metering Inaccuracies Unbifled Metered Authorized Cons
\ﬁg E? v;,';jre Basis of Valuation
Apparent Losses 0.0 $532 CRUC
Real Losses 1.0 £866 VPC
Unbilled Authorized Cons 0.0 310 vPC
Non-Revenue Water 1.0 $1,408 Blended

6.60 $/conn/year 251 $/connlyear 4.08 $/connlyear

Median _75".‘ %ile 7.5_"' %ile

result is below
10th %ile

' resultis below |
10th %ile

10 07 %io  10M %

result is hlow'\E
10th %ile

S0n%ie 107 %ia 907 Shilo
Unn Total Losses Unit Apparent Losses Unit Real Losses”
13.3 gallconn/day 04 galiconniday .8 galfconnfday
Average Operating Pressure T
45 psi Median Z55 Hile Maodian _ “altgad
o G0ln il | AOP is below 2 i ]
10lh %ile
o 75th Yile
= Madian 107 %ile 507 il 10" i 907 %ilo
. Infrastructure Leakage Index (ILI) Unit Real Losses®

s 2510 %hila 1.2 dimensionless 1;363 | gal/mile/day
e 101 %l | See UARL definition for additional guidance on the ILI

(UARL) U jable Annual Real Losses 09 MGIYr 11,1 galiconniday

Infor
The eight indicators shown are the recommended suite per the
AWWA Water Loss Contral Committee 2020 Position on KPis'.
A sulte of KPlIs is necessary, as no single KPI can haolistically

i water loss per for a given water system.
See Table 1 below for Uses and Limitations for each KPI,
excerpled from lhe AWWA Water Loss Conlrol Committee
Report (2020)*, with naming conventions updated
Percentiles (%iles) shown an KPI gauges come from Level 1
validaled data in the AWWA WLCC Reference Water Audit
Dataset (2020)2.

for Key Perfo
Pl data &y cohoris may be found in WRF 4695 Guidance
Manual, Appendix B (2019)°,
Actual KPI results that fall below 10' %ile or above 90 %ile do
not necessarily imply error, but should be viewed with scrutiny.
Percentiles nol intended to imply targets. Targels may be input
by user for operational KPls, if desired, an Warksheet.
See UARL and ILI in Definitions tab for discussion of size and
pressure limitatians.
Systems that fall on the extreme ends of size or connection
density should use caulion when interpreting Unil Losses KPIs.

KPI| %iles shown abave are not segregated by cohorts, Limited

AWWA Free Water Audit Software v6.0 Dashboard 1
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Table of Contents (TOC)

The current sheet. Enter contact information and basic
Start Page 24t detalls.
Workshest Enter the required data on Ihis worksheet to calculate the

water balance and data grading.

Answar ians about tional for each

Intaragtive Hata audil tnpuL and the data validity grudea will automatically
Grading ulaln,

Dashboard Review NRW and

graphical outputs Io Bvuluate the results of the audit.

Enter notes o explain how values wers calculaled,
Notss document data sources, and related information about
dala management practices.

Blank Sheet By popular.demandl A blank sheet
The world is your canvas.
Water Balance The values entered in the Warksheet automatically
populate the Water Balance.
Loss Control Use this shest o inlerpret the results of the audit validity
Planning score and performance indicators.

e Use this sheet b understand the terms used in the audit
Deflnitions
process.

detailed guidance on the water auditing process and targeting loss reduction levels. This tool

Survke i ibl service
Connaction line wnﬁgumm
Diagram
Ack dge- A led: for of the AWWA Free

me;'s Water Audit Software v6,0,

AWWA Web Reloureo- for Water Loss Control

5: LR =5 i
I(ems raferenced in the Frae Water Audlt Soﬂware v6.0on Ihe wsb
Data Grading Matrix v6.0
Example Water Audit v6.0
Water Audit Compller v6.0
AWWA Reports on Performance [ndicators
M36 Manual

It you have Susstions or comments riarding this software please contact us at: wlgawwa org

several

This spreadshest-based water audit tool is designed to help quanlify and track waler 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 water audit format. Auditors are strongly encouraged to refer to the most current edition of AWWA M36 Manual for Water Audits for

Sheels can be accessed using the tabs at the bottom of the screen, or by clicking the TOC

| Choosing to enter default or custom input
(applies b UUAC, SDHE, UC)

| . ‘choosa eniry option:
! | del
== .

(appllestoVOSEA WIEA, WEEA, CM)
chooso :

After clicking an acronym button, answer all visible questions in
the order they're presented, choosing best-fit answer

Grade will populate when all visible questions
are complete for an input

The limiting criteria will be labeled along the right. If only 1 limiting criterion is
shown, impraving on that criterion will achieve a higher data grade. If multiple
limiting criteria are shown, improving on each limiting criterion is nacessary to

achleve a higher data grads, A complete inventory of dala grading criteria is

available in the Data Grading Matrix v6.0 (see web resources}

links below.
. : In ordor of in
Enter Basic Information Key of Input Acr the Workshoal
Name of Utility: [PAW - 660 Lake Heritage e VOS  Volume from Own Sources
Name of Contact Person: |James Basr el VOSEA  VOS Emor Adjustment
Email: Ebﬂﬂﬁ com Wl Water Imported
T | Ext: 610-842-3118 _—— WIEA  WI! Error Adjustment
/Municipality: [Maunt Jay =l WE  Water Exported
State /Province: [Pannsytvania (PA) WEEA  WE Error Adjustment
BMAC Billed Metered Authorized Consumphon
Country: [USA BUAC BilledU d Authori
Audit Preparation Date: [Mar D3 2025 UMAC  Unbilled d Auth d C
Audil Year: 2024 — UUAC  Unbilled L d Authorized C
Audil Year Label: |Catandar T(F‘mcai_ Calondar, atc) SDHE Systematic Data Handling Errors
Audit Pericd Start Date: |Jan 01 2024 =See—— CMI  Customer Metering Inaccuracies
Audit Period End Date: |Dec 31 2024 ——— —=—] UC  Unauthorized Consumption
Volume Reporting Units: |Milkion galions (US) Lm Length of mains
Water System S [Retall Nc  Number of service connections
‘Wator Type: | Polablo Watar 1 Lp Average length of (private) customer service line
System ID Number: | 7010035 i AOP  Average Operating Pressure
Validator Name/ID: [nfa =1 i CRUC  Customer Retail Unit Chamge
Velidator Email: jnfa S = VPC  Variable Production Cost
Estimated Total Population Sarved by Water Utility: 3208
i
Color Key Userinput [ | Calculated Optional default |
Guidance for the Worksheet Guidance for the Interactive Data Grading
Choosing o enter unit of percent or volume Use acronym buttons in IDG header b navigate amang inputs. Acronym Key above.

White = needs answers, orange = complete, clear = not required. Example below.

—1

Limiting

AWWA Free Water Audit Software v6.0

Starl Page 1




E::yngh 2020, All Rights.
‘ FWAS v6.0 Water Audit Report for: PAW - 660 Lake Heritage

AWWA Free Water Audit Software: Dashboard
Audit Year: 2024 Calendar

served

Data Validity
Data Validity Score: Data Validity Tier: gauge %lles per validated industry ranges’
See Loss Conlrol Planning for Tier Details 75 %ile 75% %ile 75" %ile
Tier il (26-50) Tier {1l (51-70) Median
Median
Tier IV (71-90) Cod 25"'
Tier | (s25) 9&
Tier V (91-100) 10" %ile 90t %ile 10M %ile 90% %ile 10* %ile 9om %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
$/connlyear $/connfyear $/conn/year
NRW Components Summary . -
Total Volume of NRW = 1 MG/Yr Total Cost of NRW = $2/¥r 2o Scal

1 —— — — - $1

1 — . ¥
= P = = +$ Tan
£ ¥
o — 1 ila 1o 507 Hile ‘lﬂ"%il B0 %ilo
= 4 Unit Total Losses Unit Apparent Losses Unit Real Losses™
] $1 gal/conn/day galiconn/day galiconn/day
E |
s 1 Average Operating Pressure

—————— ¥ | 745 psi
01 — - $0 e 90th %ile
0 — — $0
s 75th %ile
%1 - %0 .
04— B L 0 i Median 0% S ihe
| , Infrastructure Leakage Index (ILI) Umt Real Losses
oL = L0 25th %ile dimensionless gal/mue/day
L= 10th e | See UARL definition for additional guidance on the ILI
Real Losses Unauthorized C i (UARL) U idable Annual Real Losses MG/Yr gall fday

Volume Value Basis of Valuation waler loss per for a given water system. not necessarlly imply error, bul should be viewed with scrutiny.
MG/Yr $rYr + See Table 1 below for Uses and Limitations for each KPI, « Percentiles nol intended 1o imply largels, Targets may be inpul
Apparent Losses CRUC excerpted from the AWWA Water Loss Control Committee by user for operational KP1s, if desired, on Worksheet.
RealL VPC Report (2020)*, with naming conventions updated + Sae UARL and LI In Definitions tab lor discussion of size and
05585 = Percentiles (%!lles) shown on KP| gauges come from Level 1 pressure limltations.

Unbilled Authorized Cons VPC validaled data in the AWWA WLCC Reference Water Audit + Systems that fall on the extreme ends of size or connection

Non-Revenue Water Blended Dataset (20202 density should use caution when inlerpreting Unit Losses KPlIs,
= KPI %iles shown above are not segregated by cohorls. Limited
— — e
— — Sy

~ Systematic Data Handling Errors
Customer Metering Inaccuracies

Unbilled Unmetered Auth Cans
Unbilled Metered Authorized Cons

The eight indicators shown are the recommended suite per the
AWWA Water Loss Control Committee 2020 Position an KPIs!
A suite of KPIs is necessary, as no single KPI can holistically

Guidance Information for Key Performance

+ Actual KPI results that fall below 10™ %ile or above 90'" %ile do

KP) data by cohorts may be found in WRF 4695 Guidance
Manual, Appendix B (2019).

AWWA Free Water Audit Software v6.0
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Table of Contents (TOC)
The current sheet. Enter contact information and basic
Start Page ot dotnits.
Enter the d data on thia to calculate the
b water balance and data grading.
" Answor g about | ticos for each
L) D.ata audit input, and the data validity grades will automatically
Grading
populate.
Dashboard Review NRW P i and
graphical outputs 1o evaluate the results of the audit.

Enter notes to explain how values were calculated,
Notes document data sources, and related information about
data management praclices.

By popular demand! A blank sheet.

Blank Shest Tho wodd is your canvas,

Water Balance The values entered in the Workahest automatically

populate the Waler Balance.

Lose Control Use this sheet to interpret the results of the audit validity
Pl score and perf indi

= Use this sheel o understand the terms used in the audit
Definitions e
Sarvico o .. " sarvice "™
Connactlon 4 N
Bt line configurations.
Ack ded A for p of the AWWA Free

ments Wator Audit Software v6.0.

AWWA Web Resources for Water Loss Contro!
5 R T R

detailed guidance on the water auditing process and targeting loss reduction levels. This tool

Ao

ed

This spreadsheat-basad water audit tool is designed to help quantily and track walor losses associated with water distribubon systoms and identify arsas for improved efficiency and cost recovery. It provides a “top-down™
summary water audit format and is not meant io take the place of a full-scale, comprehensive water audit format. Auditors are strongly encouraged to refer to the most current edition of AWWA M36 Manual for Water Audits for

several separatt rkeh Sheets can be accessed uaing the tabs at the bottom of the screen, or by clicking the TOC
links below,
. i In order of appoarance in
Enter Basic Information Key of Input Acronyms s Wesksheo
= VOS  Volume from Own Sources
Name of Contact Person; |James VOSEA VOS Enor Adjustment
jamos. baer Wl Water Imported
610-842-3118 1 WIEA  WI Error Adjustment
ity: |Lohman T: a WE  Waler Exported
3 vania (PA) WEEA WE Eror Adjustment
— BMAC  Billed d Authorized C:
Country: |[USA === ] BUAC  Bllled Unmetered Authorized Consumption
Audit Preparation Date: |Mar 03 2025 UMAC  Unbilled Authorized Ce
Audit Year: 2024 — = UUAC  Unbilled L th d C
Audit Year Label: |Calendar [{Fiscal, Calondar, oic) SDHE Systematic Data Handling Emrors
Audlt Period Start Date: [Jan 01 2024 = cMl C Metering i
Audit Period End Date: [Dec 31 2024 — ——| UC  Unauthorized Consumption
Volume Reparting Units: [Million gallons (US) Lm  Length of mains
Water System Structura; |Relail =l Nc  Number of service cannections
Waler Type: Watar Lp Avarage length of (private) customer aervice line
System ID Number: {2520056, 2450133, 2450134, 2520034, 24501 AOP  Average Operating Pressure
Validator Name/ID: [n/a e — CRUC  Customer Retail Unit Charge
Vali l == = = VPC  Variable Production Cost
Estimated Total Population Served by Water Litility: 30,421

Color Key

User input ]

Calculated Optional default

Guidance for the Worksheet

Choosing to enter unit of percent or valume
(applies to VOSEA, WIEA, WEEA, CMI)
ton:

Choosing Ib enter default or custom input
(applies o UUAC, SDHE, UC)

choosa en

n
or
75.000

Guidance for the Interactive Data

After clicking an acronym button, answer all visible questions in
the order they're presented, choosing best-fit answer

Grading

Use acronym butions in IDG header to navigate among inputs. Acronym Key above
While = needs answers, orange = complete, clear = not required. Example below.

tpn:fhwwiw owwa orgRedsources-ToolsResource-Topical\W algr-| oss dafault . pur 3
Item: raferen_ced in ﬂ}a Free Water Audit Software v6.0 on the web: E T custom Grade wil populate :’:ré:’?‘:;:g?a?:‘s;:ﬁ T

Data Grading Matrix v6.0 |
Example Water Audit v6.0 The limiting criteria will be labeled along the right. If only 1 limiting criterion is
Water Audit Compiler v6,0 I shown, improving on that criterion will achieve a higher data grade. If multiple
AWWA Reports on Performance Indicators limiting criteria are shown, improving on each limiting criterion ie necessary to Limiting
M36 Manual achieve a higher data grade. A complete inventory of data grading criteria is

available in the Data Grading Matrix v6.0 {(see web resources)

you have quastions or commants reg this software please contact us at: AWWa O
AWWA Free Water Audit Software v6.0 Start Page 1




Amencan Water Warks Asu

go lo references

Copymiaht & 2020, All Right AWWA Free Water Audit Software: Dashboard go to workshaat 90 lo grading
‘ FWAS v6.0 Audit Year: 2024 Calendar Jan 012024 - Dec 31 2024
Data Validity Acual KPLresull oy Performance Indicators 125 (8@ Worksheet)
Data Validity Score: Data Validity Tier: gauge %iles per validated industry ranges®
See Loss Control Planning for Tier Details 759 %ile 75% %ile 75"I %ile
Tier |l (26-50) Tier 111 (51-70) Median
Median
B 25t th
Tier IV (71-90 25!
( ) %ile ile
25"‘
Tier | (s25)
Tier V (91-100) 10™ %ile 90t %ile 110%™ %ile 90t %lle 10% %lle 90"' %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
$/conn/year $/conn/ysar $/conn/year
NRW Components Summary . .
Total Volume of NRW = 6 MGIYr Total Cost of NRW = $105/Yr Median 750 %ile I52iie s
. 25m i
7 § %lle
S 4
6 —
A B ¢ r | _
5 5 - - L $1 107 %hilo 900 %ile 107 %ilo G0 Shile 10“%“5 G0 Hile
= Unit Total Losses Unit Apparent Losses Unit Real Losses*
2 - iy galiconn/day gal/conn/day gal/conn/day
=2 g —
= N
= Average Operating Pressure
— L g ;3___,’,_9 _E_SE_ g 75" %ile
3 Ll s Q0L %ile
|
Gilo =
= + $0 o
e 75th %ile
R L | i
1 B | 50 jeses Madian | 107 %lo 80" %ia
. Infrastructure Leakage Index (ILI) Umt Real Losm'
o ] . g == 25ih %ila | dimensionless Imilelday
et 10 S| ..wy&de_ﬁn@to_@ﬂdib_@agﬂs@.tﬁ,wu— N
Unauthorized Consumpfion (UARL) Ui Annual Real Losses MG/Yr gallconn/day
 Systamatic Data Handling Errors Unbitled Unmetered Auth Cons Guidance Information for Key Performance
tomer i acies thorize = The eight indicalors shown are the recommended suite per the KP! dala by cohorts may be found in WRF 4695 Guidance
-Cl.ﬁ Melerini Insiceln Unbi¥ed Meteced Au d Cons AWWA Water Loss Control Committee 2020 Position on KPIs?. Manual, Appendix B (2019).
Vol val * A suite of KPlsis necessary, as no single KPI can holistically  + Actual KPI resulls thal fall below 10™ %ile or above 90" %ile do
olume alue Basis of Valuation waler loss per for a given waler system. not necessarily imply error, but should be viewed with scrutiny.
MG/Yr $/Yr * SeeTable 1below for Uses and Limitations for each KPI, - Percenliles not intended to imply iargets. Targets may be input
Apparent Losses CRUC excerpted fram the AWWA Water Loss Control Comnmittee by user for operational KPls, if desired, on Worksheet
Real L VPC Report (2020)!, with naming conventions updated » See UARL and ILI in Definitions tab for discussion of size and
; ea 05585 * Percentiles (%iles) shown on KP| gauges come from Level 1 pressure limitations.
Unbilled Authorized Cons VPC validated data in the AWWA WLCC Reference Water Audit + Systems that fall on the extreme ends of size or connection
Non-Revenue Water Blended Dataset (2020)%, density should use caulien when interpreting Unit Losses KPlIs,
* KPI %iles shown above are not segregated by cohorts. Limited
AWWA Free Water Audit Software v6.0 Dashboard 1
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L

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 plece of a full-scals, comprehensive waler audit format. 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 targeting loss reduction levels. This tool ins several rksheets. Sheets can be d using the tabs at the bottom of the screen, or by clicking the TOC
links below.

Table of Contents (TOC) Enter Basic Information Key of Input Acronyms /7 od m"' ‘:"mﬂ’-"”“:‘:” B
g " i Name of Utllity: [PAW - 710 Miiion ——— VOS  Volume from Own Sources
Start Page Ths.w‘ sheel. Entar cantact information and basic Name of Contact Person; |James Baer VOSEA VOS Ermor Adjusiment
audit details. BN e e — Ty
Email: M;QLWBMM WI  Water Imported
o . T |Ext: (610-842-3118 = === WIEA  W! Eror Adjustment
Worksheat 5:::::1:Ian:>e and(:!uat'saor:'amd:: © . City/Town/Municipali L’Whlh Doer Twp e —— WE  Water Exported
g 9- State / Province: P ylvania (PA) WEEA  WE Error Adjustment
. Answar tions about op praciices for each BMAC  Billed M: d ized C
'"""“"'(‘5’:5?:" sudit inpul, and the data validity grades will autematically Country: [USA = ] BUAC Billed U d ized C
9 populala. Audit F jon Date: |Feb 24 2025 UMAC  Unbilled Metered Authorized Consumption
R NRW . e fnd Audit Year: (2024 UUAC  Unbilled L d Authorized C i
Dashboard 1 Audit Year Label: [Calendar _|(Fiscal, Calendar, etc) SDHE  Systematic Data Handling Errors
It | . R e e e N
graphical outpuls to evaluate the results of the audit. Audit Period Start Date: [Jan 012024 . oM C :
Enter notes to explain how values were calculated, Audit Period End Date: |Dec 31 2024 . UC  Unauthorized Consumption
Notes document data sources, and related information about Volume Reporting Units: |Milion galions (US) Lm Length of mains
data management practices. Water System Structura: [Rotall Nc  Number of service connections
By popular demand! A blank sheet Water Type: [Potable Water Lp Average length of (privale) customer service line
Blank Sheet Tz:w‘;rld o System ID bar, 44 3 — —=] AOP  Average Operaling Pressure
Ay . Validator Name/ID: (nfa i ——— | CRUC  Customer Retail Unit Charge
: . Validator Email: n/n VPC Variabla Production Cost
The values entered in the Worksheset automatically N e e e Ty Jar e T
Water Balance populate the Water Balance. Estimated Total Poputation Sarved by Walar Utiity:
Loss Control Use this sheet to interpret the results of the audit validity R [—— " SO :
Planning scare and performance indicalors. Color Key User input L —d Calculated Optionalidefaultil s o el
Deflnitions :’:Z:‘s': el b L Guidance for the Worksheet Guidance for the Interactive Data Grading
Sarvice Bi ice y Choaosing to enter unit of percent or volume Use acronym buttons in IDG header b navigale amang inputs. Acronym Key above.
Connaction line confiqurations B (applies to VOSEA, WIEA, WEEA, CMi) White = needs orange = clear = not requit below,
Diagram s : chooso entry oplion
o |__1.00% rcont or
A Ack for pi of the AWWA Free
ments Water Audit Software v6.0. [ volume | 25000 |
Choosing o enter default or custom input . . N
el UUAC, SO, U b o et bl ——
AWWA Web Resources for Water Loss Control !
. cenTeol 1l DdatorLasy I Grade will populate when all visible questions
Itams referencad in the Freo Water Audit Softwara v6.0 on the web: are complete for an input 7
Data Grading Matrix v6.0 P P
Example Water Audit v6.0 The limiting criteria will be labeled along the right If only 1 limiting criterion is
Water Audit Compiler v6.0 shown, impraving on that criterion will achieve a higher data grade, If multiple
AWWA Reports an Performance Indicators limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
M36 Manual achieve a higher dala grade. A complete inventory of dala grading criteria is
available in the Data Grading Matrix v6.0 (see web resaurces)
If you have ions or comments regerding this software please contact us at_wic{@awwa.org

AWWA Free Waler Audit Software v6.0 Start Page 1
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Amadcen Walst Warke Assacabcon
Copynght
. FWAS v6.0 Water Audit Report for: PAW - 710 Milton

Data Validity Score:

Tier | (s25)

Data Validity
92 Data Validity Tier:  Tier V (91-100)
See Loss Conlrol Planning for Tier Details

Tier || (26-50) Tier 111 (51-70)

Tier IV (71-90)

Tier V (91-100)

AWWA Free Water Audit Software: Dashboard go lo workshest g0 to grading g0 10 references
Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024
Lctual Kl resul ey Performance Indicators 7o ¢ W“”‘S"ee*)
gauge %iles per validated industry ranges®
75 %ile 75t %ile 75 %ile
Median
Median Median
25t n
%l _ ol
25t resullis above
% 90th %ile
10% %ile 90t %ile 10" %ile FO™ %l 10% %ile 90 %ile

Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

Total Volume of NRW = 497 MGYr

500

600
3
(6]
2 400
5
E
=2
2
300
200

100

0
I Real Losses

I Customer Metering Inaccuracies

NRW Components Summary
Total Cost of NRW =
STZT.S80NT__ 5800,000

~ $700,000
+ $600,000
+ $500,000
+ $400,000
+ $300,000

$200,000

++ $100,000

- §0

Unauthorized Consumption
Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

- Syslematic Data Handling Errors

\ﬁg Ef V;,';jre Basis of Valuation
Apparent Losses 32.5 $518,178 CRUC
Real Losses 4313 $194,710 VPC
Unbilled Authorized Cons 334 $15,093 VPC
Non-Revenue Water 497.2 $727,980 Blended

51.24 $/conn/year 37.24 $/conn/year 13.99 $/conn/year

75t %ile

75" %ile

Medjan __ 757 %ile

10" %ile a“Bﬂ" “/u.ile
Unit Real Losses
84.9 gallconn/day

107 %ile 0"
Unit Apparent Losses

: =

10 Seile 90" %ilo
Unit Total Losses

91.3 galfconn/day 6.4 gal/conn/day

Average Operating Pressure

733 psl Median 75" %ile
e 90t %ile - .. i .
%ile %ile
s 75th %ile
| Median 107 Silo =l & %“‘_‘ .
o Infrastructure Leakage Index (ILI) Unit Real Losses®
| 4.2 dimensionless 4,897 galimile/day

voidable Annual Real Losses 101.7 MG/Yr

Guidance Information for Key Performance
= The eight indicators shown are the recommended suite per the KPI data by cahorts may be found in WRF 4695 Guidance
AWWA Water Loss Contrel Commiltee 2020 Position on KPIs! Manual, Appendix B (2019)°.
A suite of KPIsis necessary, as no single KPI can halistically Actual KPI resulls thal fall below 10 %ile or above S0' %ile do
cammunicate water loss performance for a given water syslem. not necessarily imply error, but should be viewed with scrutiny.
* See Table 1 below for Uses and Limitations for each KPI, Percentiles not intended lo imply {argets, Targels may be input
excerpted from the AWWA Water Loss Conlrol Committee by user for operational KPls, if desired, an Warksheet
Report (2020)*, with naming conventions updated See UARL and ILI in Definitions tab for discussion of size and
= Percentiles (%iles) shown on KPI gauges come from Level 1 pressure limitations,
validaled data in the AWWA WLCC Reference Water Audit Systems that fall on the extreme ends of size or conneclion
Dalaset (2020)2 density should use caution when interpreting Unil Losses KPIs.

20.0  gallconn/d

= KPI %iles shown above are not segregated by cohorts. Limiled
e
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2, Al

This sproadsheat-based wator audil tool is designed to help quantify and track water losses syntoms and Idmlﬂy araas for improved efficiency and cost recovery. It provides a "lop-down™

summary water audit farmat and is not meant to take the place of a lufl-scale, comprehensive water audit formal. are strongly d io refar to the mosl currant edition of AWWA M36 Manual for Water Audits for
detailed guidance on the water auditing process and targeling loss reduction levels. This tool ins sovoral sap Sheats can be accessed uaing the tabs at the bottom of the screan, or by clicking the TOC
finks below,
Table of Contents (TOC) Enter Basic Information I Key of Input Acronyms " "'d]:;""""”:‘;'” in
: " . Name of Utility: {PAW - 720 Ph YOS Volume from Own Sources
Starl Page s curre[lt L L Name of Contact Person: |James Baer = VOSEA VOS Error Adjustment
audit details.
Emall % buu@m Wi Water Imporied
Enter the required data on this worksheet to calculate the Teleph [0 a1l WA isiment
Worksheat water balance and data gradin CllyITownIMummpalny i%lﬂm WE  Water Exported
9! 9- State / Province: |Penrisylvania (PA) WEEA WE Emor Adjusiment
. Answar tione about operath ices for each = BMAC Bllled d A
Intsraclg:a[;::a audit input, and the data validity grades will automaticalty Country: |USA i} BUAC Billed Unmetered Authorized C: i
9 populate, Audit Preparation Date: [Feb 24 2025 UMAC  Unbilled Metered Authorized CDHSumphon
Raviow NRW . e aid Audit Year: [2024 UUAC  Unbilled Unmetered Authorized C
Dashboard ul Audit Year Label: |Calendar iicn] Calondar, oic) SDHE  Systematic Data Handling Errors
graphical utput to ovaluate the resuls o U ausit. Audit Period Start Date: [Jan 01 2024 = cMI C ing | i
Enter notes Ip explain how values were calculated, Audit Period End Date: UC  Unautharized Consumption
Notes document data sources, and related information about Volume Reporting Units: Lm  Length of mains
data management practices Water System Structure: Nc¢  Number of service connections
Water Type: Lp ge length of (private) sarvice line
Blank Shest $Z:ow;;t::ri:em;n:"/‘\l:;ank e System |D Number: 11‘000? AOP  Average Operating Pressure
boe . Validator Name/D: |n/a CRUC  Customer Retall Unit Charge
i . Valldator Email: [nfa VPC Variable Production Cost
The values entered in the Worksheet automatically .
Water Balance populata the Water Balance. Estimated Total Population Served by Water Uliity: 31,408
Loss Control Use this shest ko interpret the results of the audit validity : — c I
Planning score and performance indicalors. Color Key Userinput [ | Calculated Optional default |
Definitions U;‘:;::: shesti@undersiand theenmslussd ithe'sudic Guidance for the Worksheet Guidance for the Interactive Data Grading
Servien . - e - Choosing to enter unit of percent or volume Use acronym buttons in IDG header o navigate among |npu|s Acranym Key above,
Conm:l.lon (applies b VOSEA, WIEA, WEEA, CMI) White = needs orange = I clear = not req below.

Disgram line wnﬁguﬁhons

Acknowledge- A led for of the AWWA Free
ments Water Audit Software v6.0,

Choosing Ib enter default or custom input
{applies to UUAC, SDHE, UC)

After clicking an acronym button, answer all visible questions in :'

AWWA Web Relouroes for Water Luu Control the order they're presented, choosing best-fit answer

Grade wili papulate when all visible questions

= . i S

Items referencad in the Frae Wnlnr nudlt Sul"btram v6.| 0 on the web: f T,
Data Grading Matrix v6.0 are complete for an input
Example Water Audit v6.0 The limiting criteria will be labelad along the right If only 1 limiting criterion is

Water Audit Compiler v6.0

AWWA Reports on Performance Indicators
M36 Manual

shown, improving on that criterion will achieve a higher data grade. If multiple

limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
achieve a higher data grade. A complete inventory of data grading criteria is
available in the Data Grading Matrix v6.0 (see web resources)

AWWA Free Water Audit Software v6.0 Start Page 1
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Data Validity
Data Validity Score: 95 Data Validity Tier:
See Loss Control Planning for Tier Details
Tier Il (26-50) Tier 11 (51-70)

Tier | (s25)

[

Tier IV (71-90)

Tier V/(91-100)

Tier V (91-100)

NRW Components Summary

Copynaht 2020, Al Rghis Reserved AWWA Free Water Audit Software: Dashboard
‘ FWAS v6.0 Water Audit Report for: PAW - 720 Philipsburg

Audit Year: 2024 Calendar

Actual KPI result
———

754 %ile
Median

25%
%ile

10" %ile 90" %ile 10t %ile
Total Loss Cost Rate

34.24 $/connfyear

Jan 01 2024 - Dec 31 2024

Key Performance Indicators

Apparent Loss Cost Rate
16.31 $/conn/year

[
go 1o references

9o to worksheel go to grading

gauge %iles per validated industry ranges’

75t %ile 75t %ile

Median Madian
25"‘
25 o

10t %ile 90 %ile
Real Loss Cost Rate

17.93 $/conn/year

90% %ile

75t %ile

75% %ile

__ Systematic Data Handling Errors
I Customer Metering Inaccuracies

Unbilled Metered Authorized Cons

Total Volume of NRW = 274 MGIYr Total Cost of NRW = Median 75" %ile .
$341,224/Yr n > Median i
300 TS $400,000 . 2
Yoile 25t
! Soilo
—————— §$350,000 /
250 [
5 — $300,000 10% %ile _ 80% %ile 107 %de 90 %io 10 %ile 90 %ile
= 200 | Unit Total Losses Unit Apparent Losses Unit Real Losses™
g ~ §250,000 74.2 gal/conn/day 2.8 galfconn/day 71.4  gal/conn/day
=
S | Average Operating Pressure
150 +—— + $200,000 93 psi =] 75 %ile 75 %ile
A o oth il | AOP s above ) ==
—+ $150,000 90th %ile =
100 Yo
- 5100‘000 1+ 75th %ile
50 ~ , I
$50,000 e Vodian 107 %ilo ello 907 %ile
. Infrastructure Leakage Index (ILI) Unit Real Losses®
0 L s N 25th %ile 2.1 dimensionless 2312 gal/mile/day
il 10th ile | See UARL definibon for additional guidance on the ILI R
[ Real Losses Unauthorized Consump (UARL) Unavoidable Annual Real Losses 120.5. MG/Yr 33.8 gallconn/day
Unbilled Unmetered Auth Cons Guid, Infi tion for Key Perfe

The eight indicators shown are the recommended suite per the
AWWA Waler Loss Control Committee 2020 Position an KPIs'
A suite of KPIs is necessary, as no single KPI can holistically

KP! data by cohorts may be found in WRF 4695 Guidance
Manual, Appendix B (2019)°
« Actual KPI results that fall below 10" %ile or above 90'™ %ile do

Volume Value Basis of Valuation communicale water loss performance for a given waler system. not necessarily imply error, bul should be viewed with serutiny.
MG/Yr $Yr + See Table 1 below for Uses and Limitations for each KPI, + Percentiles nol intended to imply largets. Targels may be input
Apparent Losses 10.0 $159,359 CRUC ;xcervt(ezdofzrgn: the AWWA Waler Lotss Control Commitiee by user ‘;cr operational KPls, if desired, on Wovkshe?l. .
eport ), wilh naming cenventions updated. « See UARL and ILIin Definitions tab for discussion of size an
Re.al Losses 254.8 $175'212 VPC = Percentiles (%lles) shown an KP gauges come from Level 1 pressure limitations,
Unbilled Authorized Cons 9.7 $6,653 VPC vatidated data in the AWWA WLCC Reference Water Audit + Systems that fall on the extreme ends of size or connection
Non-Revenue Water 274.5 $341,224 Blended Dataset (2020, density should use caution when interpreting Unit Losses KPIs,
= * KPI %iles shown above are not segregated by coharts, Limited
= - = E—— — —=
— _— — — —_—
AWWA Free Water Audit Software v6,0 Dashboard 1




AWWA Free Water A dit Software v6.0

This sproadsheet-based waler audit ool ia designed to help quantify and track watar losses associated with waler distribution systems and ldonllly areas for impraved efficiency and cost recovery. It provides a “top-down”
summary water audit format and is not meant to take the place of a fuil-acale, comprehensive water audit format .I\\.ﬂl‘bru are aimngly encouragod to refer to the most current adition of AWWA M36 Manual for Water Audits for
detailed guidance an the water auditing process and targaling loss reduction levels. This tool ins several Sheets can be accessed using the tabs at the bottom of the screen, or by clicking the TOC
links below.

Table of Contents (TOC) Enter Basic Information Key of Input Acronyms " “"?’m":‘mﬂw W‘:‘" o
5 . . Name of Utility: [PAW - 730 Barwick VOS Volume from Own Sources
Start Page :::nc::;a;sheel. Enter contact information and basic Name of Contact Person: |James Baat VOSEA  VOS Enor Adjustment
) Email: [James baer@amwater.com Wi Water Imported
1anh - § X s
Enter the required data on this worksheet to calculate the " y : .l E’“ SE“ LR WIEA, |WIEmordsiustmont
Worksheet _ ' 1 alance and data grading City/T |Berwick = ==—11 WE  Water Exported
. State / Province: |Pennsylvania (PA) WEEA  WE Error Adjustment
Interactive Data Anewor about operational ices for each BMAC  Billed Metered Au'honzed Consumphon
Grading audit input, and the data validity gﬂldn ‘will automatically Counh'y' = BUAC Billed U
populate, Audit Preparation Date: 1 d 3 2025 UMAC  Unbilled M d AL ized C
Review NRW J— diid Audit Year: z UUAC  Unbilled U d Authorized C:
Dashboard Audit Year Label: almdat Fiscal, Calandar, ofc SDHE  Systematic Data Handling Errors
graphical outputs lo lwshinm ihe results of the audit. Audit Period Start Date: |Jan 01 2024 = cMl C N :
Enter notes o explain how values were calculated, Audit Period End Date: {Dac 312024 S UC  Unauthorized Consumption
Notes document data sources, and related information about Volume Reporting Units: [Million galiona (US) | Lm Length of mains
data management practices. Waler System Structure: |Ratail Nc  Number of sorvice conneclions
Water Type: aler Lp Average length of (private) customer service line
Blank Shaeet $z:owzl:1|:ri:em;n:alr:‘\l:;ank shest Systam ID Numbaer: 4150013 AOP  Average Operating Pressure
o : i NamedD: [n/a = CRUC  Customer Retail Unit Charge
) 9 Validator Emall: {nia VPC  Variable Production Cost
The values entered in the Worksheet automatically " e T ]
Water Balance populate the Water Balance. Estimated Total Papulation Served by Water UBHLy: | 23,240
Loss Control Use this shest to interpret the results of the audit validity . = i . r
Planning score and performance indicators. Color Key User input ¢ Optionalfdsfauityy
Definitions #8 i8 shaet fo understand the terma used in the audit Guidance for the Worksheet Guidance for the Interactive Data Grading
Servico Di - . e e B Choosing to enter unit of percent or volume Use acronym buttons in DG header to navigate among inputs. Acmnym Key above.
Connaction . = y (applies to VOSEA, WIEA, WEEA CMI) White = needs orange = clear = not requif below,
Diagram line configurations. |
A | v | [ avic | [ busc |
g for of the AWWA Free [“ace || cruc | m
ments Water Audit Software v6.0.
Choosing to enter default or custom Input e = .
| (applies to UUAC, SDHE, UC) After clicking an acronym button, answer all \{lmble questions in [——
AWWA Web Ralouml for Water Lou COntroI 1 - choose eniry oplion: the order they're presented, choosing best:fit answer
g - - ator-Loss-Control| - b__; dolout A Grade will populate when all visible questions
toms m!'mwmd m lhu Froo Wn or m&:lwm v, Oon the web: custom 75.000 . T
are complete for an input
Data Grading Malrix v6.0
Example Water Audit v6.0 The limiting criteria will be labeled along the right. If only 1 limiting criterion is
Water Audit Compiler v6.0 shown, improving an that criterion will achieve a higher data grade. If multiple
AWWA Reports on Performance Indicators limiting criteria are shown, improving on each limiting crilerion is necessary o Limiting
M36 Manual { achieve a higher data grade. A complete inventory of data grading criteria is
available in the Data Grading Matrix v6.0 (see web resources)
______ g this software please contact us at_wic@awwa 0lg

AWWA Frae Water Audit Software v6.0 Start Page 1
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FWAS v6.0 Water Audit Report for: PAW - 730 Berwick

Y
Data Validity

Data Validity Score: 92 Data Validity Tier:  TierV/(91-100)
See Loss Control Planning for Tier Details
Tier Il {26-50) Tier Il (51-70)

Tier IV (71-80)

Tier | (s25)
[ Tier V (91-100)

AWWA Free Water Audit Software: Dashboard

Audit Year: 2024 Calendar

Actual KPI result
———

go {o worksheet

go to grading go to references

Jan 01 2024 - Dec 31 2024

Key Performance Indicators 2! see Worksheet)
gauge %iles per validated industry ranges®
75% %ile 75" %ile

75 %ile

Median,

25t
Yo

Median 7
%lle
L__ \

NRW Components Summary
Total Volume of NRW = 144 MGIYr Total Cost of NRW =

160 STEZAENT 518,000
140 — L $160,000
= £ $140,000
S 120 — =
=S - $120,000
2 100 -
=]
3 £ $100,000
= 80 -
- $80,000
- $60,000
9 - $40,000
20 - $20,000
0 - - %0

I Rzl Losses

| Systematic Data Handling Errors
Customer Matering Inaccuracies

Unauthorized Consumption
Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

10t %ile 90t %ile 10" %ile
Total Loss Cost Rate Apparent
!$/connfyear

25%
%ile

107 %%ile. 807 ailo 1’0’-
Unit Total Losses

I! Apparent Losses

90% %ile 90t %ile
Loss Cost Rate

8 | $/conniyear

10t %ile
Real Loss Cost Rate
5.03 $/connfyear

75% %ile 75" %ile

o %ie 107 %o 907 il
Unit Real Losses™

54.7 | gal/conn/day 3.1 galfconn/day .51.7. galiconn/day

Average Qperating Pressure
905 psl Modian_ 75 %l
s Q0L Yhile i

%eile
- 7510 %ile
| Madian 107 %lio " Hle

| _ Infrastructure Lultage Index (ILI) Unit Real Lusm
= 251h %ile i) 4445 gm}w‘,ay
i 10t Sl Sea UARL definiton for adaiional guidance on the ILI :
{UARL) Unavoidable Annual Real Losses 554 MG/Yr 215 gallconn/day

= The eight indicatars shown are the recommended suite per the
AWWA Water Loss Control Committee 2020 Position on KPIs!
A sulte of KPIs is necessary, as no single KPI can hollstically

for Key Perfor
KPI data by cohorts may be found in WRF 4695 Guidance
Manual, Appendix B (2019
Actual KPI resulls that fall below 10" %ile or above 90™ %ile do
not necessarily imply error, but should be viewed with scruliny.
Percenliles not intended to imply largels. Targets may be inpul
by user for operational KPls, if desired, on Woerksheet,
See UARL and ILIin Definitions tab for discussion of size and

Systems that fall on the extreme ends of size or connection
density should use caution when interpreting Unit Losses KPls.

Volume Value . water loss for a gi
: per r a given water system,
MG/Yr $Yr Basis of Valuation - See Table 1 below for Uses and Limitations for each KPI, 5
ﬂppﬂl!l‘llLﬂSSGS 7.9 '5125'139 CRUC excerpted from the AWWA Waler Loss Control Commitiee
: e AR Report (2020)!, with naming conventions updated .
J Rela’ Losses 133.0 53‘5!485-: VPG = Percentiles (%lles) shown on KP| gauges come from Level 1 pressure limitalions.
Unbilled Authorized Cons 3.0 %810 VPC validated data in the AWWA WLCC Reference Water Audit .
Non-Revenua Water 144.0 £162,463 Blended Dataset (2020)2
S = KPI %iles shown abave are not segregated by coharts. Limited
— — —
— — -

AWWA Free Waler Audit Software v6.0

Dashboard 1



AWWA Free Water Audit Software v6.0

Amencal

Warko A

This sproadsheet-based water audit tool is designed to halp quantify and track water losses associated with wator distribulion systems and identify areas for improved afficiency and cost recovery. Il provides a "lop-down”
summary water audit format and is not meant 1 take the place of a full-scale, comprehensive water sudit format. Audiiors are sirang]

Jation Copynght 0. All Rights Rezerved

ly encouraged ta refer to the most current adition of AWWA M36 Manual for Water Audits far

soveral Sheats can ba d using the tabs at the botlom of the screun, or by clicking the TOC

detailed guidance on the waler auditing process and targeting foss reduction levels. This tool

links below.
Table of Contents (TOC) Enter Basic Information Key of input Acr In ordor of apy in
the Workshoo!
. . . Name of Utility: |PAW - 740 Frackvllle VOS Valume from Own Sources
Start Page :::nc:mrh“l' Enter contact information and basic Names of Contact Person: [James Baor VOSEA VOS Emor Adjustment
) Em. baer har.com Wil Water Imported
3 . T JExt: [61 118 | WIEA  WI Error Adjustment
Worksheet 5:::'; :‘;;:g:'m‘;:z‘;’:ﬂ";::f’k’h”m calculate the CilyTawn/Municipality: [Frackvilla == WE  Water Exported
g Stats / Province: |Pannsytvania (PA) WEEA  WE Error Adjustment
Answaer questions about for each BMAC  Billed M d i
Intsracuée I;:na audit input, and the data validity grades will automatically Country: BUAC BilledU d ized C
rading populata. AuditF Date: UMAC  Unbliled Authorized C
. 5 Audit Year: UUAC  Unbilled L d Authorized C
Review NRW tn, perft ir and " N N
Dashboard . # Audit Year Label: SDHE Systematic Data Handling Errors
graphical outputs to evaluate the results of the audit. Audit Period Start Date: CMI Metering :
Enter notes to explain how values were calculated, Audit Period End Date: UC  Unauthorized Consumption
Notes document data sourcas, and related information about Volume Reporting Units: |Milien galions (US) Lm Length of mains
data management practices. Water System Structure; |Rela Nc  Numbaer of service conneclions
Water Typa: {Potable Water 1 ) Lp Average length of (private) custamer service line
Blank Sheet ?z:cwzl:‘l:ri:emuarngr:::;ank shest Syatem ID Number. 3540032, 3540072, 3540053 il AOP  Average Operaling Pressure
yo : Validator Nama/ID: [nfa CRUC  Customer Retail Unit Charge
i . Validator Emil: {nfa VPC Variable Production Cast
The values entered in the Workshest automatically . —— —--—-—-—-——-L—_~
Water Balance populate the Water Balance. Eslimated Total Population Served by Wator Ufility: 8,651

Loss Control Use this shest to interpret the results of the audit validity

F score and perft

Color Key

Optional default >:

User input | C

. Use this sheet to understand the terma used in the audit
Definitions .

Sarvica ., i i 5 .
Connaction i i service connection
Diagram conlig
[ 1.00%
Acknowledge- Ack for of the AWWA Free K

ments Water Audit Software v6.0.

Guidance for the Worksheet

Choaosing to enter unit of percant or volume
(applies tb VOSEA, WIEA, WEEA, CMI)
chooss

Choosing o enter default or custom input

Guidance for the Interactive Data Grading

Use acronym buttons in IDG header io navigate among inputs. Acronym Key above.
White = needs answers, orange = complete, clear = not required. Example below.

T = (e | [ |
3 EN E EE (oW acr W cruc W vec |

After clicking an acronym button, answer all visible questions in
(applies to UUAC, SDHE, UC) . ¥ [
AWWA Web Resources for Water Loss Control ocso entry option: the'ordsineyis presepisd-chcaeing Beskit answer
U vy awwa oroResources-Teol/Rasou § 5 [ dafault o . o
Items roferenced in the Free Water Audit Software v6.0 on the web: cuslom 75.000 Grade wil populate uarfr!:r;:'ITI‘v;:;:I?ot:\:‘srrLst 7
Data Grading Matrix v6.0 P N
Example Water Audlt v6.0 The limiting criteria will be labeled along the right. If only 1 limiting criterion is
Water Audit Compller v6.0 shown, improving on that criterion will achieve a higher data grade. If multiple
AWWA Reports an Performance Indicators limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
M36 Manual achieve a higher data grade. A complete inventory of data grading crileria is
available in the Data Grading Matrix v6.0 (see web resources)
AWWA Free Water Audit Software v6.0 Start Page 1



go la werksheel go o grading 9o 1o relerences

a3 200 Pk Sase AWWA Free Water Audit Software: Dashboard
‘ FWAS v6.0 Water Audit Report for: PAW - 740 Frackville

Data Validity
Data Validity Score: 93 Data Validity Tier: Tier V (91-100)
See Loss Control Planning for Tier Details

Tier Il (26-50) Tier lll (51-70)

Tier IV (71-80)

Tier | (<25)

1

Tier V (91-100)

Audit Year: 2024 Calendar

Actual KPI| result
————

75t %ile
Median
Median

25t
ollo

258

Sl

10t %ile 90t %ile 10 %ile

Total Loss Cost Rate

NRW Components Summary
Total Volume of NRW = 21 MG/Yr Total Cost of NRW =

19.14 $/conn/year

Median

757 %ile

Key Performance Indicators

Apparent Loss Cost Rate
13.92 $/conniyear

75% %ile

Jan 01 2024 - Dec 31 2024

Target (see Worksheet)

gauge %iles per validated industry ranges’
751 %ile

75" %ile

Median,
25t =
%ile

10t %ile 90" %ile
Real Loss Cost Rate
5.22 $/conn/year

90" %ile

75" %ile

B Customer Metering Inaccuracies Unbilted Metered Authorized Cons

\ﬁgpre V;’,';‘re Basis of Valuation
Apparent Losses 24 $38,225 CRUC
Real Losses 16.6 $14,325 VPC
Unbilled Aulhorized Cons 23 $1,997 VPC
Non-Revenue Water 214 $54,547 Blended

The eight indicators shown are the recommended suite per the
AWWA Waler Loss Control Committee 2020 Position an KPIs!
A suite of KPls is necessary, as no single KPI can holistically
€ i water loss per far a given water system
See Table 1 belaw for Uses and Limitations for each KPI,
excerpted from the AWWA Water Loss Canltral Committee
Report (2020)?, with naming canventions updated

Percentiles (%iles) shown on KPI gauges come from Level 1
validated data in the AWWA WLCC Reference Water Audit
Dataset (2020)%,

KPI %iles shown abave are not segregated by coharts. Limited
————

T Median
2% R 2a SRR v A 25"
| 5!
/\ e i o %ile e
-+ $50,000 (80 resultis below
s [} 10l %ile I (e e il v,
o] | 10t %l _ 907 %ile 10" %ile 80N %ie 107 %ie 90% %ile
= . $40,000 Unit Total Losses Unit Apparent Losses Unit Real Losses'
2 ! 19.0 gal/conn/day 2.4 galfconn/day 16.6 gal/conn/day
=
8 | 530,000 A:;?ge;;:)erating Pressure Fihouile
| AOP is below i
=00 %ile | o osite 250 A
~ $20,000 %ile
e 751 Yile /
 $10.000 s Median ; 107 %llo
) infrastructure Leakage Index (ILI) Unit Real Losses®
50 = 25th %ile 1.5 dimensionless 1,714 gal/mile/day
e 100 %8| See UARL definition for addilional guidance on the ILI
[ Real Losses | Unauthorized C p (UARL) Unavoidable Annual Real Losses 11.3 MGIYr 113 galiconn/day
| Systematic Data Handling Errors Unbilled Unmetered Auth Cons i Infor for Per

KPI data by cohorts may be found in WRF 4695 Guidance
Manual, Appendix B (2019)°.

Actual KPI results that fall below 10™ %ile or above 90" %ile do
not necessarily imply error, but should be viewed with scrutiny.
Percentiles not inlended {o imply targels. Targets may be input
by user for operational KPls, If desired, an Worksheel,

See UARL and IL| in Definitions tab for discussion of size and
pressure limitatians.

Systems that fall an the extreme ends of size or connection
density should use caution when inlerpreting Unil Losses KPIs

AWWA Free Water Audit Software v6.0

Dashboard 1




AWWA Free Water Audit Software v6.0

Agraritan W

Thin sproadsheot-basad waler audit lool is designed to help quanltify and track watar losses associated with walter distribuion systems and Identify areas for improved efficiency and cost recovery. Il provides a “lop-down®
summary water audit format and is not meant o take the place of a full-scale, comprehenslve water audit formal. Auditors are strongly ancouraged 1o refor ba the most current edition of AWWA M36 Manual for Water Audits for
detailed guidance on the water auditing process and targeting loss reduction levels. This tool containg saveral sep rksh Shests can ba accessed using the tabs at the bottom of the screen, or by clicking the TOC
links below.
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms 7 °“m""°‘;ww"'“”"
H 5 . Name of Utility: [PAW - 770 Boggs = ) VOS  Volume from Own Sources
Start Page I::“ ; “asheeh Sl il b Ll Name of Contact Persan: |James Baer VOSEA VOS Emor Adjustment
) Email: 0s.ba com Wl Water Imported
Enter the required data on this worksheat to the ) Talsphone | Ex‘L [ 118 | WIEA  WI Error Adjustment
Workshaet water balance and data grading CityT e WE  Water Exported
g State / Province: ﬁ!an {PA) WEEA WEEmor Adjustmenl
" Answar abaut op | ices for each BMAC  Billed
Interacué:alzia:a audit input, and the dala valldity grades will sutomatically Country: EUSA = . —1 BUAC  Billed L C
9 populate. Audit Preparation Date: [Fob 24 2025 UMAC  Unbilled M: d A C
" i 1 |2 illed L izad C
Dashboard Rreawma"l”:uv:puh lo ovalunle the results of the wdlta"d Audit?::r'tL:::'I-: Calondar ____|{Fiscal, Calendar, atc) gll;:lg g;::::ahc Data Handling Errors
. AuditPeriod Start Date; (Jan 012028 =0 cMi C Mstering
Enter nates to explain how values were calculated, Audit Period End Date: [Doc 31 2024 === =) UC  Unauthorized Consumption
Notes document data sources, and related information about Volume Reporting Units: [Million (US) tm  Length of mains
data management practices. Water System Struciure: |Retail Nc  Number of service connections
Water Typa: |Potable Water Lp Average length of (private) customer service line
1 jr e e
Blank Sheat ?z:owzl:ll:r_:em;n;rﬁ:;ank bl System ID Number: (4140101 2 » ] AOP  Average Operating Pressure
yo! ) Valldator Name/ID: in/a CRUC  Customer Retail Unit Charge
R . Validator Emalf; [nfa VPG Variable Production Cost
The values entered in the Worksheet automatically U o ey v et T Ty —
Water Balance populate the Water Balance. Estimaled Total Population Served by Waler Utlity: | 85 |
Loss Control Use this sheet to interpret the results of the audit validity . ’-—| g
Planning score and performance indicators. Color Key User input| fEemm Calculated Opfional default {
Definitions L’:f jhis shestindectandithe iSms usedliniho audit Guidance for the Worksheet Guidance for the Interactive Data Grading
Sarvice = service : Choosing to enter unit of percent or volume Use acronym buttons in IDG header to navigate among lnpuls Acronym Key above.
Connaclion Jings ouﬂﬁqurﬂthm (applies o VOSEA, WIEA, WEEA, CMI) White = needs , orange = lete, clear = notreq below.
Diagram choose enlry oplian:
Acknowledge- A for devek of the AWWA Free - porcont_{_or I D
me:ts Water Audit Software v6.0, L vol o] m ﬂ
Choosing to enter default or custom input Lo s a—
(el UUAG, SOHE. U Ao i ey e e o s cumbons 1 T
AWWA Web Reuourwo for er Lola Controdl ch _l?pg_nn_h'y tion: P ) N
g301 pica/Vy 53-Conls | _025% defoult | or . P . _
Ilems referenoed in tha Frae Waler Audlt Soﬂware vG 0 on the web: GUBLOMm 75.000_ | Grada will populate :’y‘:r;:r':,v;:;zl?o‘::?::‘m:‘sl 7
Data Grading Matrix v6.0 g g
Example Water Audit v6.0 The limiting criteria will be labeled along the right. If anly 1 limiting criterion is
Water Audit Compiler v6.0 shown, improving on that criterion will achieve a higher data grade. if multiple
AWWA Reports on Performance Indicators limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
M36 Manual achieve a higher data grade. A complete invenliory of data grading criteria is
available in ihe Data Grading Mairix v6.0 (see web resources)
if you havs questions or -

AWWA Free Water Audit Software v6.0 Start Page 1
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FWAS v6.0

N

Water Audit Report for: PAW - 770 Boggs
wrew= COMPLETE ALL VISIBLE QUESTIONS ON THE INTERACTIVE DATA GRADING TAB TO DISPLAY PERFORMANCE INDICATORS ******

AWWA Free Water Audit Software: Dashboard

Audit Year: 2024 Calendar

g0 to worksheet go to grading go o referencas

Jan 01 2024 - Dec 31 2024

Data Validity Jctual kPiresult oy Performance Indicators oS¢t (see Worksheel)
Data Validity Score: Data Validity Tier: gauge %iles per validated industry ranges’
See Loss Control Planning for Tier Details 750 %ile 75h %ile 75" %ile
Tier Il (26-50) Tier |l (51-70) Median i
Median S Median
. 25 th
Tier IV (71-90 i 25!
(71-90) %ilo s
25Mh
Tier | (=25) ol L \
Tier V (91-100) 10t %ile 90t Sbite  10% %ile 90t %ile 10t %ile 90t Sila
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
$/conn/year $/connlyear $/conn/year
NRW Components Summary
_ ~ ) ’ 75% %ile 75% %ile
Total Volume of NRW = MG/Yr Total Cost of NRW = $/Yr Median _______75% %ile e Median e

th
0+ - §1 28 z | 28
%""/f\ - p. & %l &
—_— 4 " ) a fp 2
$1 ! . /
s 01 i \ oy -
[©] 81 10" %ile 90 %ile  10™ %ie 90" %l 10™ Sile A 90t %ile
= Unit Total Losses Unit Apparent Losses Unit Real Losses'
2 0 ¢ galfconn/day galiconn/day gal/conn/day
E 1 e 1
=} N
= Average Operating Pressure .
R 9 psi Wiy
1o | AOPisabove e
0 +— + $0 1 90th %ile S0th %ile
— $0 L |
| 75th %ile
0 —| - 50 /|
— | 50 * Medien 10 ilo 90 e
| e ) Infrastructure Leakage Index (ILI) Unit Real Losses”
0 L 50 s 25ih %ile dimensionless galimile/day
= 10N | See UARL definition for additional guidance on the ILI
I Real Losses Unauthorized Consumption (UARL) Unavoidable Annual Real Losses MGIYr galfconn/day
~ Systematic Data Handling Errors Unbifled Unmetered Auth Cons Guidance Information for Key Performance
tomer ing Inaccuracies i i = The eight indicators shown are the recommended suite per the KPI data by cohorts may be found in WRF 4695 Guidance
- G Metering | . Unbilled Metered Autharized Cons AWWA Waler Loss Control Commitiee 2020 Position on KP|s! Manual, Appendix B (2019)°
Vol Val * A suite of KPIs s necessary, as no single KPI can holistically  « Actual KP1 results that fall below 10" %ile or above 90™ %ile do
olume ue Basis of Valuation communicate water loss performance for a given water system not necessarily imply error, but should be viewed with scrutiny
MG/Yr SYr * See Table 1below for Uses and Limitations for each KPI, + Percentiles not intended 1o imply largets. Targels may be input
Apparent Losses CRUC excerpted from the AWWA Waler Loss Control Commitiee by user for operational KPls, if desired, on Worksheet
Real L VPC Report (2020)*, with naming cenvenlions updated * See UARL and ILI in Definitions tab for discussion of size and
- ea 05565 = Percentiles {%lles) shown on KPI gauges come from Level 1 pressure limitations.
Unbilled Authorized Cons VPC validated data in the AWWA WLCC Reference Water Audit + Systems that fall on the extreme ends of size or connection
Non-Revenue Water Blended Dalaset (2020)%. density should use caulion when interpreling Unit Losses KPls,

KP1 %iles shown above are not segregated by cohorts. Limited
—
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AWWA Free Water Audit Software v6.0

Amesican Wi 029, All Rights Résevod

This spreadshest-based waler audit tool is designed to help quantily and track water [osses inted with wator distribution sy and Identify areas for improved efficiency and cost recovery. It provides a "lop-down”

summary water audit format and is not meant to take tha place of a full-scale, camprehenaive water audit format. Auditors mmml\; encouraged fo rafor 1o the most current edition of AWWA M36 Manual for Water Audits for
detailed guidance an the water audiling process and targeting loss reduction lavals. This tool ins sovernl sap i Sheots can bo accessed using the tabs at the bottom of the screen, or by clicking the TOC
links below.
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms 7 °"m“°°"¥wms"’.:"e in)
. . e VOS Volume from Own Sources
Start Page The glayent sheet. Enter contact information and basic Name of Contact Perso — VOSEA VOS Eror Adjustment
audil dotaila. =]
Wi Water Imported
i | WIEA Wi Enor Adjustment
Worksheet 5:‘;:?;;:::[;: :A::or::;:: kil City/Town/Municipa! WE  Water Exported
grading. WEEA  WE Error Adjustment
Answar about op ices for each BMAC Billed Authorized C:
Intaracué:a[:ia:a audil input, and the data validity wdes will automatically A . = BUAC  Billed L d i Ci
9 poputata. Audit F 5 UMAC  Unbilled M: d A ized C
z UUAC  Unbilled Ui d Authorized C
Review NRW d and
Dashboard i : Fiscal, Calendar, oic) SDHE  Systematic Data Handling Errors
graphical outputs fo wnlunle ihs resuts of tho auit Audit Period Start Date: |Jan 01 2024 : CMI  Customer Mstering Inaccuracies
Enter notes to explain how values were calculated, Audit Period End Date: = =i UG  Unauthorized Consumption
Notes document data sources, and related information about Volume Reporting Units: [Million gailons (US) Lm Length of mains
data management practices. Water System Ratail Nc  Number of service connections
Water Typo: Polable Waler i Lp Average length of (private) customer service line
Blank Sheet %ﬂmpular:aman:"}::lank Shset Sysiem ID Number, (4740081 T AOP  Average Operaling Pressure
Mo ta yolur ] Validator Name/iD: [n/a = CRUC  Customer Retail Unit Charge
) 9 Validator Email: |n/a VPC  Variable Production Cost
The values entered in the Warksheet automatically . e — -
Water Balance populate the Water Balance. Estimated Total Population Served by Wator Ubility: | 2,142
Loss Control Use this sheet to interpret the results of the audit validity i |—_] T
Planning scare and performance indicators. Color Key User input == Celefnind Optional daul
Definitions L’;‘l“‘” sheetiojunderstand thellanns used e Suck Guidance for the Worksheet Guidance for the Interactive Data Grading
Sarvice . - S service y Choosing b enier unit of percent or volume Use acronym buttons in IDG header to navigate amang inputs. Acronym Key above,
Connaction line corfigurations (applies to VOSEA, WIEA, WEEA CMI) White = needs answers, orange = complete, clear = not required. Example below.
Dizgram )
e P [V L] ] [ | [wonc |
ledge- Acknowtedgements for dev el o Wl o W o oo Wocrc | e

Choosing ko enter default or custom input

(applies to UUAC, SDHE, UC) After clicking an acronym button, answer all visible questions in I:I

the order they're presented, choosing best-fit answer

L9029, _?'Eﬁﬂ Grade will populate when all visible questions 7
are complete for an input

The limiting crileria will be labeled along the right If only 1 limiting criterion is
shown, improving on that criterion will achieve a higher data grade. If multiple

limiting criteria are shown, improving on each limiting crilerion is necessary to Limiting
achieve a higher data grade. A complete inventory of data grading crileria is
available in the Data Grading Malrix v6.0 (see web resources)

AWWA Web Relourcel for Wlhr Loss Control

Itams rsferenoed in the Free Water Audll Soﬂware V.| D on the wab !
Data Grading Matrix v6.0 |
Example Water Audit v6.0
Water Audit Compiler v6.0
AWWA Reports on Performancae Indicators
M36 Manual

If you have questions or comments rogardi

ng this software plnasn contact us at %ﬁ

AWWA Free Water Audit Software v6.0 Start Page 1
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FWAS v6.0

Data Validity
Data Validity Score:

Tier Il (26-50)

Tier | (<25)

AWWA Free Water Audit Software: Dashboard

Data Validity Tier:
See Loss Control Planning for Tier Details
Tier Il (51-70)

Tier IV (71-90)

\ Tier V (91-100)

Audit Year: 2024 Calendar

Actual KP| result
—

Key Performance Indicators
gauge %iles per validated industry ranges®

go to references

NRW Components Summary
Total Volume of NRW = 1 MG/Yr

Total Cost of NRW = $/Yr

75t %ile 75" %ile 75" %ile
Median
Muodinn,
25t 250
il %io
10" %ile 90% %ile 10% %ile 90* %ile 10% %ile 90t %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
$/connlyear $/conn/year $/connlyear
75t %ile

75t %ile

1 - - . I ™,
1 — ¥ S o
£ ¥ - \ 1! e of i b
3 S il et el Em— =
[©) 1 . 107 %ila 80" %ie 107 %ilo 90™ %o 10 Hils 807 Silo
= Unit Total Losses Unit Apparent Losses Unit Real Losses®
g 14 = -y gal/conn/day gal/conn/day gal/connfday
=2
§ Average Operating Pressure
0 : st v
L} ws 90th %ile
o4 $0 |
- 50 . |
0= | 75th %ile
S — - $0 |
0+ 50 | Median | 107 %l
| , Infrastructure Leakage Index (ILI) Unit Real Lossas®
oL - g | 25th %ile dimensionless gal/mile/day
i 10th %ie See UARL definition far additional guidance ontha Il —
Real Losses Unauthorized Consumption {UARL) Unavoidable Annual Real Losses MG/Yr gallconn/day
| | Syslematic Data Handling Errars Unbilied Unmetered Auth Cons Guidance Information for Key Performance
lomer naccuraci il elered arized Cons~ |*  The eight indicators shown are the recommended suite per the KF'l data by cohorts may be found in WRF 4695 Guidance
Cir Metering i Unbilfod M Auth AWWA Water Loss Control Commiltee 2020 Position an KPIs' Manual, Appendix 8 {2018
Vol val + A sulte of KP!s is necessary, as no single KFfI can holistically «  Actual KP1 resulis that fall below 10™ %ile or above 90 %ile do
olume alue Basis of Valuation waler loss per nce for a given waler system. not necessarily imply error, but should be viewed with scrutiny.
MG/Yr $Yr + See Table 1 below for Uses and Limitations for each KPI. = Percenliles not intended to imply largels. Targels may be input
Apparent Losses CRUC excerpted from the AWWA Water Loss Control Committee by user for operational KPls, if desired, en Warksheel
Real L VPC Report (2020)*, with naming conventions updated + See UARL and IL| in Definitions tab for discussion of size and
" e:a OSSSSV * Percentiles (%lles) shown on KPI gauges come from Level 1 pressure limltations.
Unbilled Authorized Cons VPC validated data in the AWWA WLCC Reference Water Audit + Systems that fall on the extreme ends of size or connection
Non-Revenue Water * Blended Dataset (2020)2 density should use caution when interpreling Unit Losses KPlIs
= KPI %iles shown above are not segregated by cohaoris. Limiled
—— — — —
AWWA Free Water Audit Software v6.0 Dashboard 1



AWWA Free Water Audit Software v6.0

This spreadshoel-based water audit lool is designed to help quanlify and track waler lossas associated with water distribution systems and |tlmllllﬁ;r areas for improved efficiency and cost recovery. It provides a "lop-down™
summary water audit format and is not meant to iake the place of a full-stale, comprehensive water audit format. 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 p and targeting loss ion levels. This tool ins several sep Sheets can be accessed using the tabs at the bottom of the screen, or by clicking the TOC
links below,

Table of Contents (TOC) Enter Basic Information Key of Input Acronyms  ” W’:; ﬁ:f““f“ n
. . . Name of Utillty: [PAW - B40 VOS  Volume from Own Sources
Start Page :::IF" Irm':;sheel. Enter contact information and basic Name of Contact Person: {James Baer VOSEA  VOS Error Adjustment
: Email: com Wl Water imported
Enter the required data on this worksheet to calculate the . Tale’?!\on_e'l E,’d' 610:342-31 188— -_— 1 WIEA Wi Error Adjustment
Worksheat water balance and data grading CityTr 53 ——— ——— WE  Water Exported
. State / Province: |Pannaylvania (PA) WEEA  WE Error Adjustment
Interactive Data tons about ices for each = BMAC  Bllled Metered Authorized Consumption
Gradin audit input, and the data validity grndsa will sutomatically Country: |U: I_SA N BUAC  Billed Unmetered Authorized Consumption
9 poputate, Audit Preparation Date: [Mar 03 2025 UMAC  Unbilled Metered Aulhnnzed Consumphon
Review NRW " and Audit Year: {2024 UUAC  Unbilled L A
Dashboard Audit Year Label: {Catondar [{Fiscal, Calandar, stc) SDHE  Systematic Data Handling Errors
graphical outputs to avaluate the results of the audit. Audit Period Start Date: |Jan 0% 2024 = i A = cMl C - :
Enter noles to explain how values were calculated, Audit Period End Date: Dbz 31 2024 —— UC  Unauthorized Consumption
Notes document data sources, and related information about Volume Reporting Units: {Us) Lm  Length of mains
data management practices Water Sysiem Nec  Number of service connections
Walter Typo | Lp  Average length of (private) customer service line
Blank Sheet $z:owzl:1|:r.:emusrn:;nﬁ‘\’:;ank . System ID Numbar: 44 —— AOP  Average Operating Pressure
yo : Validator NamefiD: |n/a j——ll CRUC  Customer Retail Unit Charge
. g i Email: [nfa VPC  Variable Production Cost
The values entered in the Worksheet automalically . —-—-—‘:__—_
Water Balance populata the Water Balance. I Estimated Total Populalion Servad by Water Utifity:
Loss Control Use this sheel to interpret the results of the audit validity | N yrsas . I
Planning score and performance indicators. Color Key User input | c Optional default |
|
Definitions :’;sc:';: sheebo understanditheterms usediinfhe audh Guidance for the Worksheet Guidance for the Interactive Data Grading
Sarvice Bi - . . service " Choosing to enter unit of percent or volume Use acronym buttons in IDG header o navigate among |npur.s Acronym Key above.
Connaction _ < y ' {applies b VOSEA, WIEA, WEEA CMI) White = needs orange = lete, clear = not req below,
line configurations.
Diagram chooso onl 3
A dedge- Acknowled for d of the AWWA Free K ; S
monts Waler Audit Software v6.0. Ve
Choosing to enter default or custom Input . N N
After clicking an acronym button, answer all visible questions in
(applies to UUAC, SDHE uc) . Y E !
Aww AWeb Reloureeu for Water Loss Con!rol ___________ P : the order they're presented, choosing best-fit answer
1 & Tos 045 025% | defaull | or . - :
Items refsrenced In the Free Water Audlt Soﬁware v6. 0 on Ihs wsb custom 75000 | Grade will populate v;:\:r;:rl:‘v‘: ;:I?o?l;sil:‘ov:; T
Data Grading Matrix v6.0 B E
Example Water Audit v6.0 The limiting criteria will be labeled along the right If anly 1 limiting criterion is
Water Audit Compiler v6.0 shown, improving on that criterion will achieve a higher data grade. If multiple
AWWA Reports on Performanca Indicators limiting criteria are shown, improving on each limiting criterion is necessary to Limiting
M36 Manual achieve a higher data grade. A complete inventory of dala grading criteria is
available in the Data Grading Matrix v6.0 {see web resources)

AWWA Free Waler Audit Software v6.0 Start Page 1



s Association,

Commai = 3050, an Rights Resarved AWWA Free Water Audit Software: Dashboard
‘ FWAS v6.0 Water Audit Report for: PAW - 840 McEwensville

Data Validity
Data Validity Score: 92 Data Validity Tier:  Tier V (91-100)
See Loss Control Planning for Tier Details
Tier Il (26-50) Tier 11l (51-70)

Tier IV {(71-80)

Tier | (s25)
Tier V (91-100)

go to references

go to workshesl

go to grading

Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024

Actual KP! result Target (see Worksheet)
——

Key Performance Indicators

gauge %iles per validated industry ranges’

75" %lle 75" %ile 75" %ile
Median
Median
25" h
Yile 25
25t
Filo|
10 %ile 90t %ile 10™ %ile 90t %ile 10% %ile 90t %ile

Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

NRW Components Summary

Total Volume of NRW =1 MG/Yr Total Cost of NRW =
$2,969/Yr

2 . — e e300
L - $3,000
S
] $2,500
2
15 L $2,000
>
1
L $1,500
1
1
ol $1,000
0 L $500
I
0 - 50

- Real Losses

| Systematic Data Handling Errors
-Cuslomer Metering Inaccuracies

Unaulhorized Consumption
Unbilled Unmetered Auth Cons

Unbilled Metered Authorized Cons

17.94 $/connfyear 8.92 $/connfyear 9.03 $/connfyear

75 %ile 75" %ile

Median

757 %ile

90°%do 107 %o 90" %ile 907 %o
Unlt Apparent Losses

1.5 galfconn/day

10" %ile
Unit Real Losses”
22,5 gal/conn/day

%ilo
Unit Total Losses
24.0 gal/conn/day

Average Operating Pressure
_50_psl
AOP is balow
10th %ile

s 90th %ile

== 75th %ile

=== Median

50 %o

107 %o
Unit Real Losses®
1,348 gal/mile/day

10* Shife
Infrastructure Leakage Index (ILI)
1.6 dimensionless

See UARL definition for additional guidance on the ILI

pesn 2510 %ile

leee 10th %l additional
0.8 MG/Yr

tUARL} Unavoidable Annual Real Losses 13.6 gallconn/day

Guldance Information for Key Performance
The eight indicators shown are the recommended suile per the KPI data by cohorts may be found in WRF 4695 Guidance
AWWA Water Loss Contral Committee 2020 Position on KPIs™. Manual, Appendix B (2019)°.
A suite of KPls is necessary. as na single KPI can halistically Actual KPI resulls that fall below 10™ %ile or above 90 %ile do

Volume Value Basis of Valuation communicale waler loss performance for a given water system. not necessarily imply error, but should be viewed with scrutiny.
MG/Yr $Yr - See Table 1 below for Uses and Limitations for each KPI, = Percentiles nol intended to imply largels, Targets may be input
Apparent Losses 0.1 $1,444 CRUC EXCE?(E;OZET“ the AWWA Water Loss Ccn:ol Committee by user far operalional KPIs, if desired, on Wnrkshefet )
epal . with naming conventions updated « See UARL and ILIin Definitions tab for discussicn of size an
. Re_al Losses 13 51,463 VPC * Percentiles {%iles) shown on KPI gauges come from Level 1 pressure limitations.
Unbilled Authorized Cons 0.1 $62 VPC validated data in the AWWA WLCC Reference Water Audit + Systems that fall on the extreme ends of size or canneclion
Non-Revenue Water 15 $2,969 Blended Dataset (2020)%. density should use caution when interpreting Unit Losses KPIs.
* KPI %ies shown above are not segregated by cohorts. Limited
— m— —
—_— — —_—
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This sproadsheat-based water audit ool s designed to halp quantily and track water losses d with water distribution sy und identify areas for improved efficiency and cost recovery. It provides a “top-down”
summary water audit format and is not meant o take the place of a full-scale, comprehensive water audit format. Auditors ars strongly encouraged to refer to the most current edition of AWWA M36 Manual for Water Audits for

detailed guidance on the waler auditing process and targeting loss reduction levels. This tool ins several separat hi Sheets can be accessed using the tabs at the botiom of the screen, or by clicking the TOC
links below.
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms 7 “"T::’“”";‘"” i
. 5 . Name of Ulility: EPAW 880 Turbotville VOS  Volume from Own Sources
Start Page :::;::;?l;s']“t' Enter contact information and basic Name of Contact Person: VOSEA  VOS Error Adjustment
i Email; |james.baer{ smw'ater,pm | Wi Water Imported
" : Telephone | Ext: [610-842-3118 | E— ] WIEA  WI Error Adjustment
Workshest 5’;::: r;;::m‘::zo'::;;: e Ll L City/Town/Municipality: | Turbotvills Boro. s WE  Water Exported
gracing. State / Province: [Pennsylvania (PA] WEEA  WE Error Adustment
war questions about ices for each BMAC  Billed d C ti
Intsraﬂg:;:lanta audn Inpul and the data valldity grades will automatically Country: [USA _ BUAC  Bllied L d C
9 populste, Audit Preparation Date: (Mar 03 2025 UMAC  Unbilled Authorized C
Review NRW " - o and Audit Year: :ED!‘ UUAC  Unbilled U d ized Cs
Dashboard Audit Year Lab SDHE  Systematic Data Handiing Errors
graphical outputs I-ouwluate the results of tha audil. Audit Period Start Dal oMl ¢ Metering
Enter notas to explain how values were calculated, | Audit Period End Dal UC  Unauthorized Consumption
Notes document data sources, and related infarmation about Volume Reporting Units: Lm  Length of mains

data management practices. | Waler System Structure:
Watar Type: |F
System ID Number; |
Validator Name/ID: |n/a
Validator Email: |
Estimated Total Population Served by Water Utility:|

MNe  Number of service conneclions
Lp  Average langth of {private)
ADP  Average Operating Pressure
CRUC  Customer Retail Unit Charge
VPC  Variable Production Cost

service line

By popular demandl A blank shest

Blank Shost The world is your canvas.

The values entered in the Worksheet autbmatically
populate the Water Balance.

Water Balance

Loss Control Use this sheel to inte ret lhe results of the audit validi . -
Planning score and perf 4 ty Color Key User input | Calculated Optional default |
Definitions :’;Zl:': gheetioundersiand(the lems used injhelaudit Guidance for the Worksheet Guidance for the Interactive Data Grading
Service Di - o service |  Choosing to enter unit of percent or volume Use acronym buttons in IDG header to navigate among inputs. Acronym Key above.
Connoction . % y . 1 (applies to VOSEA, WIEA, WEEA, CMI) While = needs answers, orange = complete, clear = not required. Example below.
line configuralions.
Diagram choose on thon:
Ack Had Ael ' 1.00%: t o
for of the AWWA Free volume T 25000 |

ms;ts Water Audit Software v6.0,

Choosing to enter default or custom input
(applies to UUAC, SDHE, UC)

After clicking an acronym button, answer all visible questions in
the order they're presented, choosing best-fit anawer :!

AWWA Waeb Resources for Water Lou Control

e 0 =y i | af, & o -
Ilems re[eranced in the Free Water Audlt Suftwars v6.0on Ihn wub 75.000 Grade will populato when all v;s;:l? ques.hons: 7
Data Grading Matrix v6.0 | are complete for an inpu
Example Waler Audit v6.0 | The limiting criteria will be labeled along the right. If only 1 limiting criterion is
Water Audil Compiler v6.0 shown, improving on that criterion will achieve a higher data grade, If multiple
AWWA Reports on Performance Indicators | limiting criteria are shown, improving on each limiting criterion |s necessary to Limniting
M36 Manual | achieve a higher data grade. A complete inventory of data grading criteria is

available in the Data Grading Matrix v6.0 (see web resources}

gurding this softwara

Ve guestions of comments
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Data Validity Score:
See
Tier |1 (26-50)

Tier | (<25)

AWWA Free Water Audit Software: Dashboard

Data Validity

91 Data Validity Tier:  Tier V (91-100)
Loss Control Planning for Tier Details
Tier ill (51-70)

Tier IV (71-90)

Tier V (91-100)

AuditYear: 2024 Calendar

Actual KPI result
—————

Volume (MG/YT)

NRW Components Summary

Total Volume of NRW = 3

u 1

[ Real Losses

_ Systematic Data Handling Errors
Customer Metering Inaccuracies

MGIYr Total Cost of NRW =

$5,4541Yr - $6,000

+ §5,000
- $4,000
+ $3,000
- $2,000

+ $1,000

$0

Unauthorized Consumption
Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

15.00 $/connfyear

Median T5™ %ile

807 %ile

0"

%ilo 107 %ile
Unit Total Losses
23.3 galiconn/day

Average Operating Pressure
.56 psi
femn Q0L %ile

b 7510 %ile

s Median

107 %ile
Infrastructure Leakage Index {ILI)
5 dimensionless

Lees 25th %ile
S onie |
(UARL) Unavoidable Annual Real Losses

Key Performance Indicators

6.15 $/conn/year

* result is balow
| 10th %ile

Unit Apparent Losses
1.1 gal/conn/day

See UARL definition for additional guidance on the ILI

go to workshesl go lo grading

Jan 012024 - Dec 31 2024

go to references

Target (see Worksheet)

gauge %iles per validated industry ranges®

75t %ile 75% %ile 75" %ile
Median
Median Madian 3
25h 25t
il ©
26m Yile
%
10 %ile 90t %ile 10" %ile 90t %ile 10% %ile 90% %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

8.85 $/conniyear

75" %ile

75 %ile

90" %o 107 %o 90" o
Unit Real Losses
22.2 galfconn/day

Unit Real Losses®
1,414 gal/mile/day

14:8 gallconn/day

* The eight indicators shown are the recommended suite per the
AWWA Waler Loss Control Committee 2020 Position on KPIs'

A suite of KPls is necessary, as na single KPI can holistically

for Key Perf
[KPI data by cohorts may be found in WRF 4695 Guidance
Manual, Appendix B (2019)°.
Actual KP results thal fall below 10" %ile or above 90 %ile do

Volume Value Basis of Valuation communicate waler loss performance for a given water system. not necessarily imply error. but should be viewed with scrutiny.
MG/Yr $/Yr See Table 1 below for Uses and Limitations for each KPI, + Percentiles nol intended to imply largels. Targels may be input
Apparent Losses 0.1 $1,018 CRUC excerpted from the AWWA Water Loss Control Committee by user for operational KPIs, if desired, on Worksheet
Real Losses 25 $2,761 VPC Report (2020}, wilth naming conventions updated = See UARL and ILI in Definitions tab for discussion of size and
. = 5 D * Percentiles (%iles) shown on KPI gauges come from Level 1 pressure limitations.
Unbilled Authorized Cons 0.7 $775 VPC validated data in the AWWA WLCC Reference Water Audit Systems that fall on the extreme ends of size or connection
Non-Revenue Water 3.4 $5'454 Blended Dataset (2020)? density shoutd use caution when inlerpreling Unit Losses KPIs
KPI %iles shown above are nol segregated by coharts. Limited
e — —— —
— — —
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AWWA Free Water Audlt Software v6.0

Fssnrved

Thie spreadshesl-based water audit lool s doskgned to help quantity and track waler losses associaled with water distribution systoms and identify areas for improved efficlency and cost recovary., It provides a "op-down™

summary water audit format and is not meant to teke the place of a full-scale, comprehensive water audit format. Auditors ara strongly aged to refer o (he mest cumont edition of AWWA M36 Manual for Water Audits for
detailed guidance on the water auditing process and targeting loss reduction lavels. This tool contains several sep Sheatn can bo accessod using the tabs at the battom of the screen, or by clicking the TOC
links below,
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms 7 "’dl;";"‘;fo"’kp:':‘;:'” in
. " . Name of Utility: [PAW -8105eranien | VOS  Volume from Own Saurces
3 R e |
Start Page :::nwiﬂm!;shset Enter contact information and basic Name of Contact Person: |Jamas Baar " VOSEA  VOS Error Adjustment
: Email: [james.| mwater.cam W!  Water Imported
) . T | Ext: [610-842-3118 [ = — WIEA  W! Emror Adjustment
Worksheet 5::::_ ?:Iar:g:l:::! l:;:m:;:;: e Ll e Cily/Town/Municipality: |Scranton WE  Water Exported
gracing. State/ Province: [Pennayivania (PA) = WEEA  WE Ervor Adjustment
Interactive Data "Wer quastians about | practices far sach = - BMAC  Billed Melered A
Gradin audit lr!pul and the data validity grades will sulomatically Country: ‘-'.El\ gl BUAC Billed d Authorized C
9 populate. Audit P ion Date: {Fob 27 2025 UMAC  Unbilled A ized C:
Review NRW " st nd Audit Year: (2024 = UUAC  Unbilled L thorized C p
Dashboard Audit Year Label: |Calandar ___|(Fiszal, Calendar, stc SDHE Systematic Data Handling Errors
graphicel outputs to wuluale the results of the audit. Audit Period Start Date: [Jon 01 2024 e —’—l cMl ¢ N N
Enter notes In explain how values were calculated, Audit Period End Date: {Dac 31 2024 —————= UC  Unauthorized Consumption
Notes document data sources, and related information about Volume Reporting Units: .‘Mlllbn galions (US] Lm  Length of mains
data management practices. Water Systemn S Nc  Number of service connections
Water Typa: lPot.ahdn w.ntm' Lp Average length of (private) customer service line
Blank Shest ?z::‘::::ri:am;":;ra:;a"k i System ID Numlwr , 2409002, 2409011, 24080 AOP  Average Operating Pressure
yo . Validator Name/ID: CRUC  Customer Retail Unit Charge
. n Validator Emi rlil VPC  Variable Production Cost
The values entered in the Worksheet aulomatically . 3 — =]
Water Balance populate the Water Balance. Estimated Total Populalion Served by Watber Utility. 504,284 !
Loss Control Use this shest ko interpret the resuits of the audit validity . r‘ . r
Planning score and performance indicators. Color Key User input ——d Calculated Opional default |
Definitions U;i:: ghestis;sndsrsiandithelems usediin e audi Guidance for the Worksheet Guidance for the Interactive Data Grading
Sorvice Di o " service i Choosing o enter unit of percent or volume Use acronym buttons in IDG header to navigate among |npuh Acronym Key above.
Connection - % " {applies tb VOSEA, WIEA, WEEA CMI) White = needs orange = clear = not required. belaw.
Diagiam line canfigurations. pPofnin
S [ vor Juosea ]l w_|]  Luuac |
) $ o SiEedMEEt e Coe o e W - W | [oor | cruc f vee ]

ments Water Audit Software v6.0,

Choosing to enter default or custom input
(applies b UUAC, SDHE, UC)

bon:

After clicking an acronym button, answer all visible questions in
the order they're presented, choosing best-fit answer [:|

AWWA Wab Resources fnr Water Losa Control

ad o/l s 15 o " e :
Ilems re[erencad in the Free Water Audlt Soﬂwara vG Oon the web 75.000 (Grads wil populatewhen Sl vllsqt:I:oques_honst T
Data Grading Matrix v6.0 are complete for an inpul
Example Water Audit v6.0 The limiting criteria will be labeled along the right. If only 1 limiting criterion is
Water Audit Compiler v6.0 shown, improving on that criterion will achieve a higher data grade. If multiple
AWWA Reports on Performance Indicators limiting criteria are shown, improving on each limiling criterion is necessary lo Limiting
M36 Manual achieve a higher data grade. A complete inventory of data grading criteria is

available in the Data Grading Matrix v6.0 (see web resources)
please contact us at

AWWA Free Water Audit Software v6.0 Start Page 1
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FWAS v6.0 Water Audit Report for: PAW - 810 Scranton

Data Validity
Data Validity Score: 93 ' Data Validity Tler:* Tiar:Vi(91-100)"
See Loss Control Planning for Tier Details
Tier (1 {26-50) Tier Il (51-70)
Tier IV (71-90)

Tier | {s25)
Tier V (91-100)

AWWA Free Water Audit Software: Dashboard

go to worksheet go o references

go to grading

Audit Year: 2024 Calendar Jan 01 2024 - Dec 31 2024

Target {see Worksheet)

Actual KPI result
e———

Key Performance Indicators

gauge %iles per validated industry ranges”

75™ %hile 75t %ile 75" %ile
Median Modian
25"
2
ila . *‘?‘:
result is above 25th result is above
90th %ile % 90th %ile
10™ %ile 10t %ile B0 %o 10t %ile 90t %ile

Volume (MG/Yr)

NRW Components Summary
Total Volume of NRW = 7,937 Total Cost of NRW =
9,000 MGIYr B $17,159,8341Yr $20,000,000
8,000 4 —————— $18,000,000
- - o
—B8 e $1
6,000 - $14,000,000
— [ - $12,000,000
5,000
— + $10,000,000
4,000 '
| — ~—+ $8,000,000
3000 — ~—+ $6,000,000
2000 1 — L $4,000,000
1,000 - + $2,000,000
0 - — - §0
Unauthorized Consumption

Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

\g.l:: Basis of Valuation
Apparent Losses $15,093/650 CRUC
Real Losses $1,986,377 VPC
Unbilled Authorized Cons $118,857 VPC
Non-Revenue Water 8 Blended

Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
13221 $/conniyear 116.84 $iconniyear 15.38  $/conn/year
75" %ilo 75M %ile
25
25" %ile

¥ resultis abova ()

result is above\]
90t %ile W

‘resullis above N i
90th %ile | 90t %ile ( (s
10* %ila o 107 %ilo
Unit Total Losses Uﬂit Ap%rent Losses Unit Real Losses®
59.9' galfconn/day 0 galiconn/day 139.8 gallconn/day

Average Operating Pressure

o5 pu 757 %ilo
o Q0th %ile |
L-H 75th %ile ‘ resultis above N ; I resultis above \|
90th %ile Lol 90th %ile
Medw" 0% %o 107 %lle
Infrastructura Leakage Index (ILI) Umt Real Losses®

'-" 25th %ile | 5.8 dimensionless ggﬂ Jaalimite/day
== 10th il Soe UARL dafinition for addional quidance on the IL)

(UARL) L Annual Real Losses 1,120.0. MG/Yr ‘238 gall Id

Guidance Information for Key Performance

The eight indicalors shown are the recommended suite per the KPI data by cohorts may be found in WRF 4695 Guidance
AWWA Waler Loss Control Committee 2020 Posilion on KPIs?! Manual, Appendix B (2019,
A sulte of KPIs is necessary, as no single KPI can holistically Aztual KPI results that fall belew 107 %ile or above 90" %ile do

water loss per for a given waler sysiem, not necessarily imply error, but should be viewed with scrutiny.
See Table 1 below for Uses and Limitations for each KPI, Percenliles not intended to imply targets. Targets may be inpul
excerpled from the AWWA Water Loss Control Committee by user for operational KPls, if desired, an Worksheet.
Report (2020)!, with naming conventions updated See UARL and (LI in Definitions tab for discussion of size and
Percentiles (%iles) shown on KP| gauges come from Level 1 pressure limltations.
validated data in the AWWA WLCC Reference Water Audit Systems that fall on Ihe extreme ends of size or connection
Dataset (2020)2, density shouki use caution when interpreting Unit Losses KPls,
KPI %iles shown above are not segregated by cohorls. Limited

O
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