Teresa K. Harrold
PENNSYLVANIA .
Director, Corporate Counsel
AME RICAN WATER 852 Wesley Drive | Mechanicsburg, PA 17055
Phone: 717-550-1562 | Fax: 717-550-1255
VIA eFiling E: teresa.harrold@amwater.com
May 1, 2023

Rosemary Chiavetta, Secretary
Commonwealth of Pennsylvania
Pennsylvania Public Utility Commission
Commonwealth Keystone Building, 2" Floor
400 North Street

Harrisburg, PA 17120

Re:  Annual Water Audit Summaries for year ended December 31, 2022
Docket No.: M-2023-3037451

Dear Secretary Chiavetta:

On behalf of Pennsylvania-American Water Company, | am filing the
Company’s annual water audit summaries for the year ended December 31,
2022.

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.

Sincerelyg ;
,-lhu

Teresa K. Harrold

Enclosures

cc:  C. McKinley w/Annual Water Audit Summaries and Microsoft Excel Files
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AWWA Free Water Audit Software: FWAS v6.0

Worksheet American Waler Waorks Assacialion
Water Audit Report for: | PAW- Pittsburgh Districts (110;210;220) |
Audit Year:| 2022 |  Jan012022-Dec 312022 | Calendar |
i Click 'n' to add notes 5 I:
i Click'g'to determine data valldhy grade To edit watar system Info: |_g6 fo-siart pege |
To access definitions, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry oplion:
vOos Volume from Own Sources:[ n | g | 10, 22,772.808| MG/Yr nigis | 0.64%]| percant under-registration | VOSEA
wi Water Imported:| n| g | @ _3.340| MG/Yr njg| 9 | 0.64%] percant under-registration |WIEA
WE Waler Exported:[ n{ g | 8 | 511.043| MG/Yr nla parcant WEEA
WATER SUPPLIED: 22,411,809 MGrYr
AUTHORIZED CONSUMPTION
BMAC Billed Metered:| n | g | 10" 12,924.042| MG/Yr
BUAC Billed Unmetered:| n | g | n/s MG/Yr
UMAC Unbilled Metered:| n | g | 10 28.811| MG/Yr n enlry option:
UUAC Unbilled Unmetered:| n [ g | 8 820188 MG/Yr [ custom [820.189 |mervr
AUTHORIZED CONSUMPTION: 13,782.042 MGIYr
WATER LOSSES 8,629.767 MG/Yr
Apparent Losses
Default option selected for Systematic Data Handllng Errors, with automatic data grading of 3 chooss entry option:
SDHE Systematic Data Handling Errors:| n| g | 3 32,310 MG/Yr 0.26% | default
cMI Customer Metering Inaccuracies:| 11 | 9 ? 264.344 meryr 2.00% ! percent undumgisiratlo_l:l_l
uc Unauthorized Consumption:[ n | @ |3 32310 MGNYr 0.25% _default
Default option selected for Unaulhorized Consumption, with automatic data grading of 3
Apparent Losses: 328.864 MG/Yr
Real Losses
Reat Losses: B,300:803 MG/Yr
WATER LOSSES: 8,629,767 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 8,487.767 MG/Yr
SYSTEM DATA N - - S paans T o
Lm Length of mains:iurrrg.] 10 | 3,174.0| miles (Including fire hydrant lead lengths)
Ne¢ Number of service connections:| n| g | 10 | 209,307 (active and Inactive)
Service connection density: 66 conn./mile main
Are cust meters typically | d at the curbstop/property line? No
Lp A ge length of (private) sarvice lInB:[ n] -ﬂ 10 17.2| #t (average distance between property line and meter)
AOP Average Operating Pressure:| n | g [#107 | 110.0/ psl
COST DATA
CRUC Customer Retail Unit Charge:| n | g | 10 |__ $11.61]($/1000 gallons (US) Total Annual Operating Cost
VPC Variable Praduction Cost:| n | g | 10 | §479.29| $/Million gallons [ $68,066,573 |$/yr (optional input)
WATER AUDIT DATA VALIDITY TIER:
++ The Water Audit Data Validity Score Is in Tier V (91-100). See Dashboard tab for additlonal outputs. ™ @:;9:? |
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: Iftargets exist for Lhe operational performance indicators, they can be input below:
1: Unauthorized Consumption (UC) Unit Total Lossas:| ___]gab‘onnn.-‘day
2: Systematic Data Handling Errors (SDHE) Unit Apparent Losses:| ___|galiconn/day
3: Customer Metering Inaccuracies (CMI) Unit Real Losses”:| _ |galiconniday
Unit Real Losses”: galimille/day
If entered above by user, targets will display on KPI gauges (see Dashboard)
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Total Volume of NRW = 9,487
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Volume (MG/Yr)

Volume
MG/Yr
Apparent Losses 320.0
Real Losses 8,300.8
Unbilled Authorized Cons B858.0
Non-Revenue Water 9,487.8

NRW Components Summary

AWWA Free Water Audit Software: Dashboard

Water Audit Report for: PAW- Pittsburgh Districts (110;210;220) Audit Year: 2022 Calendar Jan 01 2022 - Dec 31 2022
Data Validity AcuslKPIresult oy Performance Indicators ~T2et (see Worksheo)
Data Validity Score: 91 Data Validity Tier: TlerV (91-100) gauge %iles per validated industry ranges’
See Loss Contro! Planning for Tier Details 759 %ile 75% %ile 75" %lle
Tier Il (26-50) Tier Il (51-70) Median ) T
Median r, Median
\ !
Tier IV (71-60) o = 25
250 %olle 4
Tier | (s25) %ile -
Tier V (91-100) 10% %lle 90 %lle 10% %ile 90t %ile 10 %lle 80™ %lle
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

87:22 $/conniyear

Total Cost of NRW = Median 750 %ile 15 %ie N TS
§8,202,452/Yr $9,000,000 250 250
ille 25m il
' $8,000,000 ke
7,000,000 i : ===
10™ %ile 90" %ile 10" %lle 80" %Yila 10" S%lle B0 Yelie
$6,000,000 Unit Total Losses Unit Apparent Losses Unit Real Losses®
' 113.0 : gal/conn/day .3 pallconn/day 108.7 . gal/conn/day
$5,000,000 Average Operating Pressure T
_110_psi Median 7550640 Medlian 75" Slle
+ $4,000,000 | 90th %ile AOP Is above
: 90th %lle 26m 25m
$3,000,000 il Ylle
| 75th %ile
~ $2,000,000 resull ls above
. . | 90t e
$1,000,000 e | 10 %alle 0% le B a— o 8
Infrastructure Leakage Index (ILI} Unit Real Lossaes®
50 [ 25t %lle | 3.9 ‘dimenslontess 7,165 gal/mile/day
b= 10ih %il. Sae UARL definition for additional guidance on the ILI |

Unauthorized Consumption
Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

__(UARL) Unavoidable Annual Real Losses

The eight indicators shown are the recommended suile per the
AWWA Water Loss Control Committee 2020 Posilion on KPIs?
A suile of KPls is necessary, as no single KPI can holislically

Value water loss f i
" ; per for a given waler system

$/Yr Basis of Valuation ~ See Table 1 below for Uses and Limitations for each KPI,

ey -m excerpted from the AWWA Water Loss Control Commitiee
$3.812, CRUC Report (2020)?, with naming conventions updated.
53.978.492 VPC = Percentiles (%iles)shown on KPI gauges come from Level 1

541 1,231 VPC validated dala in the AWWA WLCC Reference Water Audit
58,202,452 Blended Datasel (2020)2

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

18.22 $/connfyear

Gulidance Information for Key Performanca Indicators

go to grading go to relerences

go lo worksheet

19.01 Sfconnfyear

553 MG/Yr 282 galiconniday

KPI data by cohorls 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 wilh scruliny.
Percenililes not intended to imply targets. Targets may be input
by user for operational KPls, if desired, on Worksheet.

See UARL and iLI in Definitions tab for discussion of size and
pressure limitations

Systems that fall on the extreme ends of size or connection
densily should use caution when interpreting Unit Losses KPis

Table 1

2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations

Source: AWWA Water Loss Control Committee Report (2020)2, with naming conventlons updated

Suitable Purposes
Principal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitations Users
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utllity, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utility, Reguiators
Real Loss (UARL) low level of leak
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utility, Regulators
{vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses* Strong and understandable indicator for v v v v v Used for performance Utility, Regulators,
(vol/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collectlon and Utllity, Regulators,
(vol/pipeline length/ by utilities with low connection density. assessment of systems with Policy Makers
day) “low” connection density
Unit Total Losses Strong and understandable indicator, v v High level indicator for Utllities,
{vol/conn/day) suitable for high-level performance trending analysis. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratlo KPI; can be v v v Benchmarking after pressure | Utilitles
Index (ILI) influenced by pressure and connection management is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collection and Utilities,
Rate (value/conn/year) Provide the unlt financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utllities,
(value/conn/year) reduction and control interventlons and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tier Strong indlcator of water loss audit data v v v v Assess caliber of data inputs Regulators,
(DVT) quality, if data has been validated. Tier of the water audit Utillties
provides guidance on priority areas of
actlvity.
AWWA Free Water Audit Software v6.0 Dashboard 1



AWWA Free Water Audit Software:

Worksheet

FWAS vG.0

American Waler Works Association

Water Audit Report for: }_l_:_ag - 140 Steelton

Audit Year:| 2022 |  Jan012022-Dec312022 |

i~ Click 'n’ {0 add notes
Click g’ to determine data valldity grade

vV

To access definitions, click the input name

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

Water Supplied Error Adjustments

WATER SUPPLIED choose entry option:
VoS Volume from Own Sources:| n| g | 10 351.119| MG/Yr n|g]| o | 051%| percent | under-registration |VOSEA
wi Water Imported:| n | g | 8 0.473| MG/Yr nlal e [ 1.37%| percent over-registration | WIEA
WE Water Exported:| n | g | 8 0.138| MG/Yr niol e | 1.37%| percent |over-registration | WEEA
WATER SUPPLIED: 353.242 MGNYr
AUTHORIZED CONSUMPTION
BMAC Billed Metered:| n | g |'® |  220.292| MG/Yr
BUAC Billed Unmetered:( n | g infa | 0.000| MG/Yr
UMAC Unbilted Metered:| n | g | 10 42.348| MG/Yr anlry oplion:
UUAC Unbilled Unmetered:| n | a| 8 51353 MG/Yr [ custom [61.363 MGIYe
AUTHORIZED CONSUMPTION: 313.991 MG/
WATER LOSSES 39.258 MG/Yr
Apparent Losses
Default option for Data Handling Errors, with ic data grading of 3 choose entry option:
SDHE Systematic Data Handling Errars:| n | @ | 3 0.551 MG/Yr _0,25‘}& _default
oMl Customer Metering Inaccuracies:| n | 8 | 7 5360 MG/Yr [2.00% | percent | |under-registration |
uc Unauthorized Cor ptiom:{ n| 9| 3 0,651 MG/Yr 0.25%  default
Default option selected for Unauthorized Consumption, with autematic data grading of 3
Apparent Losses: 5461 MG/
Real Losses
Real Losses: ‘32,797 MG/Yr
WATER LOSSES: 39258 MGIYr
NON-REVENUE WATER
NON-REVENUE WATER: 132,957 MGIYr
'SYSTEM DATA I o -
Lm Length of mains;| n 10 I 28.0| miles (Including fire hydrant lead lengths}
Nc Number of service connact n|g|w@ 2,434 (active and Inactive)
Service connection density: ‘84 conn./mlle main
Are customer meters typlcally located at the curbstop/property line? | No
Lp Average tength of (private) customer service lins:[ n | g ] 10| 16,5I ft (average distance between property line and meter)
AOP Average Operating Pressure:[ n | a | 8 [ 83.8| psi
COST DATA
CRUC Customer Retail Unit Charge:[ n [ a | 10/ S11.61|L§L;_mﬂi‘ggjpﬂ;§] Total Annual Operaling Cost
VvPC Variable Production Cost:[ n| g | 10/ | ~$834.99| $/Million gallons $750,896 | $#yr (optional Input)

WATER AUDIT DATA VALIDITY TIER:

* The Water Audit Data Validity Score is in Tier IV (71-80). See Dashboard tab for additional outputs. ***

| ot |

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

PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY:

Based on the information provided, audit reliebility can be most improved by addressing the following components:
1: Unautharized C nption (UC)
2 c Data Handling Errors {SDHE)
3: Customer Metering inaccuracies (CMI)

KEY PERFORMANCE INDICATOR TARGETS:
OPTIONAL: I targets exist for the operational performance indicators, they can be input below:

Unit Total Losses:| __|gal/conn/day
Unit ApparentLosses:)  |galiconn/day
UnitRealLosses™:| |gal/conn/day

Unit Real Losses®: __|gal/imile/day

If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0

Workshest 1
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G PR A Ao AWWA Free Water Audit Software: Dashboard g0 to workshest go o grading go lo referances
‘ FWASv6.0 Water Audit Report for: PAW - 140 Steelton Audit Year: 2022 Calendar Jan 01 2022 - Dec 31 2022
Data Validity JolualKPlresult oy Performance Indicators 2% {see Worksheet)
Data Validity Score: 89 Data Validity Tier:  Tier [V (71-90) gauge %iles per validated industry ranges?
See Loss Control Planning for Tier Details 75t %ile 75% %ile 75" %lle
Tier Il (26-50) Tier Il (51-70) Median i
Median {
Ti 250 26t "L
fer IV {71-90) %il
L %ile
25h result is abovi
Tier | (s25) %ile 90th %ile
Tier V (91-100) 10t %ile 0™ %ile 10t %ile 10* %ile 90t %ile
Total Loss Cost Rate Apparent Loss Cost Rale Real Loss Cost Rate

| 39.63  $/connlyear 12.60 $/conn/year
NRW Components Summary |

Total Volume of NRW = 132 MG/Yr Total Cost of NRW =

27.03 $/conn/year

75% %lle

Median

75" %ile

75" %ile

140 S1BA0BAYE 4200000 e \ 250
olle , %ile
o ~ $180,000 :
— + $160,000
S 10 - - 10755 P ils 107 %ie S le 107 %le 907 %lle
= | Unit Total Losses Unit Apparent Losses Unlt Raal Lossas”®
E $120000 44.2 gal/conn/day 7.3 galiconn/day 36.9 gall/conn/day
= 80 !
=] | A
< Average Operating Prossuro ;
$100,000 3.6 psl Median 757 %ile Median 75" %ile
60 | - - - ;
I — § $80’000 90th %ile 25t 250
%l Yl
40 $60,000 %ile hile
| i 75th %ile
I $40,000 |
24 $20.000 - Median 107 56llo 107 Gt ile
: [ " Infrastructure Leakage Index (ILI) Unit Real Lossaes®
0! %0 1 25th %ile | 1.8 dimensionless 3,098 gal/mile/day
e 100 %ile | Seo UARL dafinition for additional guidance on the ILI -
-Heal Losses Unauthorized Consumption _(UARL) Unavoidable Annual Real Losses 17.7 MGIYr_ 199 galico
' Systematic Data Handling Errors Unbilled Unmetered Auth Cons Guid: ion for Key Per Indi
-cusmmrwm rna:‘z"m Unbilled Metered Authorized Cans + The eight indicators shown are the recommended suite par the yKF'I data by coherts may be found in WRF 4695 Guidance
AVVWA Water Loss Control Committee 2020 Position on KPIs? Manual, Appendix B (2019)°
Vol + A suile of KPs is necessary, as no single KPI can holislically = Actual KPI results that fall below 10" %ile or above 90" %Ile do
olume Value Basis of Valuation communicate waler loss performance for a given water system nol necessarily imply error. but should be viewed with scrutiny.
MG/Yr $/Yr See Ta[hl: ’1 bel;'.;]w j:\;vl:/\s“e\svcnd L::nilalignslfolr‘e:ach KPI, » Percenliles not intended to imply targels. Targets may be input
excerpted from the aler Loss Conlrol Commiltee by user for operational KPls, if desired, on Werksheel
Apparent Losses .3 $65,792 CRUC Reperi (2020}, wilh naming conventions updated * See UARL and ILI in Definitions tab for discussion of size and
i Real Losses 328 $30,665 VPC + Percentiles (%iles) shown on KP| gauges come [rom Level 1 pressure limitations
Unbilled Authorized Cons 93.7 $87,608 VPC validated data in the AWWA WLCC Reference Waler Audit = Systems Ihat fall on the extreme ends of size or connection
Non-Revenue Water 133.0 $1a4 064 Blended Dataset (2020)? density should use caution when interpreting Unit Losses KPIs

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

Table 1

Source: AWWA Water Loss Control Committee Report (2020)*, with naming conventions updated

2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations

Sultable Purposes Principal
pal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitations
Users
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utility, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technicai Utility, Regulators
Real Loss (UARL) low level of leak
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utility, Regulators
{vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses? Strong and understandable indicator for v v v v v Used for performance Utility, Regulators,
{vol/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indicator for use v v 4 v v Data collection and Utility, Regulators,
(vol/pipeline length/ by utilities with low connection density. assessment of systems with Policy Makers
day) “low” connection density
Unit Total Losses Strong and understandable indicator, v 4 High level indicator for Utilities,
(vol/conn/day} suitable for high-level performance trending analysis. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utilities
Index {ILi) influenced by pressure and connection management is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collection and Utilities,
Rate (value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utilities,
(value/conn/year) reduction and control interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Validity Data Validity Tier Strong indicator of water loss audit data v v v v Assess caliber of data inputs Regulatars,
(DVT) quality, if data has been validated. Tier of the water audit Utilities
provides guidance on priority areas of
activity.
AWWA Free Water Audit Software v6.0 Dashboard 1
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FWAS vG.0

AWWA Free Water Audit Software:

Worksheet American Waler Works Assoclation
Water Audit Report for: [PAW- Unlontown/Connalisville District 230 |
Audit Year:| 2022 | Jan012022-Dec312022 | Calendar ]
i Click 'n' to add notes
1=~ Click 'g’ to determine data validity grade

To edit water system Info: | go to star page

To access definitions, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:
Volume from Own njig|1 597.081| MG/Yr nlale | 200% under-registration | VOSEA
Water | Aed:) n|g| & | T8B.648| MG/Yr n o WIEA
Water Exp d:| n| g |mnn MG/Yr WEEA
WATER SUPPLIED: 1407.914 MG/Yr
AUTHORIZED CONSUMPTION P
Billed Matered:[ n [ g ] 10 [ 801.427| MG/Yr
Billed U d:| nlglna 1__ MG/Yr
Unbilted Metsred:[ n | o | 10 [ 11.110] MG/Yr choose entry option:
Unbilled Unmatered:| n | o | & 69.208 MG/Yr [ custom [69.208 |merve
AUTHORIZED CONSUMPTION: 881746 MGIYr
WATER LOSSES 526,168 MGIYr
Apparent Losses
Default option selected for tic Data | Errors, with automatic data grading of 3 choose entry option:
Systematic Data Handling Errors:| n | g | 8 2.004 MG/Yr B
Customer Metering Inaccuracies:| n | 8 | 7 16.582 MGryr 2.00% |under-registration |
Unauthorized Cor om:{njg|3 2,004 MGIYr ' 0.25% _ default
Default option sslected for Unauthorized Consumption, with automatic data grading of 3
Apparent Losses: 20,590 MG/Yr
Real Losses
Real Losses: 506.579 MG/Yr
WATER LOSSES: 526.168 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: B06.4BT MG/Yr
SYSTEM DATA N B -
Length of mains:[ n | @ | 10 1_' = 237.0| mites (Including fire hydrant lead lengths)
Number of service cor [nlg]w | 11,810 (active and inactive)

Service connection density:

Avre customer meters typically located at the curbstop/property line?
Average length of (private) customer service line:| n | g | 10

50 conn./mile main

==t
16.4| ft

Average Operating Pressure:|‘n g |10

98.0 psi

{: ge distance b: property line and meter)

COST DATA

Customer Retail UnitCharge:' n|lg|t
Variable Production Cost:| n | g | 10

1.__

$11.61/|$/1000 gallans {US)

$1,448.10| $Milllon gallons

Total Annual Operating Cosl
| $4,301,775

WATER AUDIT DATA VALIDITY TIER:

** The Water Audit Data Validity Score Is in Tier IV (71-90). See Dashboard tab for additional outputs. **

| suihoes

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

PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY:

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

KEY PERFORMANCE INDICATOR TARGETS:

_|,$/yr (optional input)

OPTIONAL: [f targets exist for the operational performance indicators, they can be input below:

1: Unauthorized Consumption {UC) Unit Total Losses: | gal/conn/day
2: Systematic Data Handling Errors (SDHE) Unit Apparent Losses: | gal/conn/day
3: Customer Metering Inaccuracies (CMI) Unit Real Losses™: | gal/conn/day

Unit Real Losses®: gal/mile/day

If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0

Worksheet

1




go to references

20, Al Riahis Raserved AWWA Free Water Audit Software: Dashboard g0 to worksheel go to grading
Water Audit Report for: PAW- Uniontown/Connellsville District 230 Audit Year: 2022 Calendar Jan 01 2022 - Dec 31 2022
Data Validity | JotualKPiresul oy Performance Indicatorg  129°t (¢e Worksheat)
Data Validity Score: 88 Data Validity Tier:  Tler IV (71-30) gauge %iles per validated industry ranges®
See Loss Control Planning for Tier Details 75% %ile 75" %ile 75 %ile
Tier Il (26-50) Tier Il (51-70)
Median Medlan ™,
. \ \\
Tier IV (74-90) i \ 250
> result is abo 25 %ile result is above
Tier | (25) 90th %ile %ila 90th %ile
Tier V (91-100) 10% %ils 0™ %ilo 10t %ile a0 %ile 10" %ile B0 Sl
| [ ) Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
T - 82.08 $/conn/year . 20.05 - $/conn/year 62.04 * $/conn/year
NRW Components Summary
= - . 75 %ile 75" %ile
Total Volume of NRW = 606 MG/Yr Total Cost of NRW = Medlan 75% %ile Meclian
700 §1,085,765/Yr $1,200,000 250 B P
%ile %ile
600 | © $1,000,000 result is above'
g et 90th %ile
3 500 e g0n%ie 10" Sia B0n oo 107 %le o
= $800,000 | Unit Total Losses Unit Apparent Losses Unit Real Losses
2 | 1221 gal/conn/day 4.8 gal/conn/day _1T3 q.a!fcann/day
2 400 |
£ Average Operating Pressure o
- $600,000 Il 98 psi Modian 75% %lle Median_ 75" %ile
L %il AOP s above ,_
‘ 7o %ie | o spile 25m
+ $400,000 Sl
200 i . 75th %ile
+ $200,000 )
100 § {1 Median 107 %llo 907 ile
| Infrastructure Leakage Index (ILI) Unit Real Losses®
0 %0 mi 25th %ile 4.2 dlmensmnless 5,845/ galimile/day
== 10th %lle ‘Sea UARL definition for additional g on tha ILI 2
[ Real Losses (UARL) Unavoidable Annual Real Losses " 1194 MGYr 278 galiconn/day

I . Systematic Data Handling Emors
[N Customer Metering Inaccuracies

Volume
MG/Yr
Apparent Losses 206
Real Losses 505.8
Unbilled Authorized Cons 803
Non-Revenue Water 608.5

Unauthorized Consumption | -

Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons | *

V;,';': Basis of Valuation

$236,741 CRUC

$732,634 VPC .

$116,880 VPG
$1,085,765 Blended J

for Koy F

The eight indicators shown are lhe recommended suile per the
AWWA Waler Loss Control Committee 2020 Position on KPIs?
A suite of KPls is necessary, as no single KPI can halistically
Inicate waterloss per for a given waler system
See Table 1 below for Uses and Limilalions for each KPI,
excerpted from the AWWA Waler Loss Control Committee
Report (2020)'. wilh naming conventions updated
Percentiles (%iles) shown on KPI gauges come from Level 1
validated dala in the AWWA WLCC Reference Water Audit
Dataset (2020)?
KPI %iles shown above are not segregated by cohorls. Limited

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

+ Aclual KPI resuils thal fall below 10" %ile or above 90" %ile do
not necessarily imply error, but should be viewed with serutiny

+ Percentiles nol inlended to imply targets. Targets may be input
by user for eperational KFIs. il desired, on Worksheet

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

+ Systems lhat fall on the extreme ends of size or connection
density should use caution when interpreting Unit Losses KPIs

Table 1 Saurce: AWWA Water Loss Control Committee Report (2020)*, with naming conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Suitable Purposes Principal
Type Indicator Description Assessment | Bench- | Target- | Planning | Tracking Uses and Limitations Users
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utillty, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utility, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utllity, Regulators
Unavoidable Annual Calculated by Free Water Audit Software 4 v Reveal theoretical technical Utllity, Regulators
Real Loss (UARL) low |eve! of leakage
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utllity, Regulators
{vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses* Strong and understandable Indicator for v v v v v Used for performance Utillty, Regulators,
(vol/conn/day) multiple users. tracking and target-setting Pollcy Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collection and Utility, Regulators,
(vol/pipefine length/ by utilities with low connectlon denslty. assessment of systems with Pollcy Makers
day) “low” connection density
Unit Total Losses Strong and understandable indicator, v v High level indicator for Utilities,
(vol/conn/day) suitable for high-level performance trending analysls. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, speciallzed ratio KPI; can be v v v Benchmarking after pressure Utilities
Index (ILI) influenced by pressure and connection management Is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collection and Utilities,
Rate {value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KP| of lass, which is useful for planning and Indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utilitles,
{value/conn/year) reduction and cantrol interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tier Strong indicator of water loss audit data v v v v Assess caliber of data inputs Regulators,
(DVT) quality, if data has been validated. Tier of the water audit Utilities
provides guidance an priority areas of
activity.
AWWA Free Water Audil Software v6.0 Dashboard 1




AWWA Free Water Audit Software: FWAS vG.0

Works heet American Waler Works Assacialion
Water Audit Report for: | PAW-Brownsville District 250
Audit Year:| 2022 |  Jan012022-Dec312022 | Calendar |

i Click 'n' to add notes | [_"_'_'_'_l

+= Click '’ to determine data valldity grade To edit water system Info: | 010 st page |
To access definitions, click the input name vy All volumes to be entered as: MILLION GALLONS (US) PER YEAR

Water Supplied Error Adjustments

WATER SUPPLIED chooss entry option:

VoS Volume from Own Sources:| n | @ | 8 325.110| MG/Yr under-registration | VOSEA
wi Water Imported:| n | g | 8 0.156| MG/Yr WIEA
WE Water Exported:| n | @ | wa MG/Yr WEEA

WATER SUPPLIED: 331.801 MG/Yr
AUTHORIZED CONSUMPTION
BMAC Billed Metered:| n | @ | & | 243.341| MG/Yr
BUAC Billed Unmetered:| n | o | n/a MG/Yr
UMAC Unbilled Metered:| n| g | 10 | 0.000! MG/Yr choose entry option:
UUAC Unbilled Unmetered:| n| g | 8 4861 MG/Yr [ cuslom E4.661 |masve
AUTHORIZED CONSUMPTION: '248.002 MGIYr
WATER LOSSES ‘83.899 MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 choose entry option:
SDHE Systematic Data Handling Errors:| n| g | 3 0.608 MGNYT 0.25% . default
CMI Customer Metering Inaccuracies:| N | -9 | 7 4.966 MGIYr ! 2.00% ! Ercsnt [gnd;erio_qlairallon
uc Unauthorized Consumption:| n | 9 | 3 0.608 MG/Yr 0.25%  default
Default option selected for Unauthorized Consumption, with automatic data grading of 3
Apparent Losses: 6183 MG/Yr
Real Losses
Real Losses: TT.7168 MG/Yr
WATER LOSSES: 83.893 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: BB.560 MG/Yr
'SYSTEM DATA ) o -
Lm Length of mains:| n ' '] | | 1145 miles (Including fire hydrant lead lengths)
Nc Number of service connections:| n | g | 10 | 3,702 {actlve and Inactive)
Service connection density: 32 conn./mile main
Ara customer meters typically located at the curbstop/property line? F____ = Nol
Lp Avarage length of {privale) customer service line:| n [ a ] 10 164 #t { g betwaen property line and meter)
AOP Average Operaling Pressure:| n | g | & 93.4] psi
COST DATA
CRUC Customer Retail Unit Charge:| n | g | 10 f_ $11.61//5/1000 ga'l'rom (us) Total Annual Operating Cost
vPC Variable Production Cost:| n | g | 10 §2,418.26 $/Million gallons [ “s1a4sszss ~lewyr I input)
WATER AUDIT DATA VALIDITY TIER:
= The Water Audit Data Validity Score is in Tier IV (71-90). See Dashboard tab for additional outputs. ** | goto d_]
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit rellability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, they can be input below:
1: Billed Metered (BMAC) Unit Total Losses:| |gal/conn/day
2: Volume from Own Sources (VOS) Unit Apparent Losses: galiconn/day
3: Unauthorized Consumption (UC) Unit Real Lossas™ ! gal/conn/day
Unit Real Losses®: gal/mile/day
If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Workshaet 1
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FWAS v6.0

Water Audit Report for: PAW-Brownsville District 250

Data Validity

Data Validity Score: 84 _

Data Validity Tier: ' Tler IV (71-80) |

See Loss Conirol Planning for Tier Details I

Tier 1l (26-50)

Total Volume of NRW =89 MG/Yr

NRW Components Summary

Tier Il (51-70)

Tier IV (71-90)

Tier V (91-100)

Total Cost of NRW =

AWWA Free Water Audit Software: Dashboard

Audit Year: 2022 Calendar

Jan 01 2022 - Dec 31 2022

golo worksheel_ go to grading

JewalkPlesul Koy Performance Indicators Target (see Worksheel)
gauge %iles per validated industry r‘angesz
757 %lle 75t %ile 75t %ile
Median —— 7\

Median . Madlan \
25t 25t )
%l ; Ylle ;

result is abaw 25M o result is above
90th %ile %lle 90th %ile |
10% %ile ' 10t %ile 90t %ile 10* %ile B0
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

70.18 $/conn/year

Median _ 757 %lie

_ . 19:39 $/connlyear

75% %lle

§0:77 $/connfyear

75' %ile

100 $210.9921¥F 430,000 25"
%ile 254
90 ile
- 8 $250,000
5 70 0% 907 %l 10%%%la 90" %ille 107 %ile Slin
= $200,000 Unit Total Losses Unit Apparent Losses Unit Real Losses®
2 a0 ’ 621 gallconn/day 4.6 gal/conn/day 57.5 qallconn/day
=3
L Average Operating Pressure
50 $150,000 934 pul Madian 75" %lle Median 75 %ile
40 = 80t %ile | 250 250
$100,000 | il Yl
30 | _
. 75th %ile
2 + $50,000 ) . -
10 ! =] Median 107 %ile 507 Yella 107 %ile 807 %ile
. Infrastructure Leakage Index (ILI) Unit Real Losses®
0 = %0 S 25th %lle 1.8 dimensionless 1,880 'gal/mile/day
o tom%le | See UARL definition for additional guidance on the ILI I
[ Rel Losses [ unauthorized Consumption (UARL) Unavaidable Annual Real Losses 430 MGIYr 318 gaVconn/day

Systematic Data Handling Errors

Unbilled Unmetered Auth Cons
I Customer Metering Inaccuracies Unbiied Metered Authorized Cons ~ |*

Value

Volume

MGIYT $/Yr Basis of Valuation |,
Apparent Losses 62 $71,783 CRUC
Real Losses T $187,938 VPC .
Unbilled Authorized Cons 47 $11,272 VPC
Non-Revenue Water 88.6_ $270,892 Blended

Guldance Information for Key Performance Indicators

The eight indicators shown are lhe recommended suile per the
AWWA Water Loss Control Committee 2020 Position on KPls?
A suite of KPls is necessary, as no singlt KP| can holistically
icate walerloss for a given water system
See Table 1 below for Uses and Limilalions 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 data in lhe AWWA WLCC Reference Water Audit
Dataset (2020)2
KPI| %iles shown above are not segregated by cohorts, Limiled

K.P1 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 nol inlended Lo imply targels. Targets may be input
by user [or operational KPIs, if desired, on Worksheet

See UARL and IL{ in Definitions 1ab for discussion of size and
pressure limitations.

Systems Lhal fall on the extreme ends of size or cannection
density should use caulion when interpreting Unit Losseés KPIs.

Table 1 Source: AWWA Water Loss Control Committee Report (2020)}, with naming conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Sultable Purposes
Principal
Type Indicator Description Assessment | Bench- | Target- | Planning | Tracking | Uses and Limitatlons u
Marking | Setting =30
Attribute Apparent Loss Volume | Calculated by Free Water Audlt Software v v Assess loss level Utillty, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost |oss level Utility, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technlcal Utility, Regulators
Real Loss (UARL) low level of leak
Volume Unit Apparent Losses Strong and understandable indicator for v 4 v v v Used for performance Utility, Regulators
{vol/conn/day}) multiple users. tracking and target-setting
Unit Real Losses* Strong and understandable indicator for v v v v v Used for performance Utllity, Regulators,
(vol/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collection and Utility, Regulators,
(vol/pipeline length/ by utilities with low connectlon density. assessment of systems with Policy Makers
day) “low” connection denslty
Unit Total Losses Strong and understandable indicator, v v High level indicator for Utilities,
(vol/conn/day) suitable for high-level performance trending analysis. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, speciallzed ratio KPI; can be v v v Benchmarking after pressure Utilities
Index {ILV) influenced by pressure and connection management is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data coltection and Utilities,
Rate {value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utllities,
(value/conn/year} reduction and control interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tier Strong indicator of water loss audit data v v v v Assess caliber of data inputs Regulators,
(DVT) quality, If data has been validated. Tier of the water audit Utilitles
provides guidance on priority areas of
activity.
AWWA Free Water Audit Software v6.0 Dashboard 1




AWWA Free Water Audit Software: FWAS v6.0

Worksheet American Water Works Assaciation

Water Audit Report for:|PAW- New Castle District 310 |

Audit Year:| 2022 |  Jan012022-Dec 312022 | Calendar ]
 Click 'n' to add notes " | e —
' ¢ Click 'g' to determine deta valldity grade To edit water system Info: ]M-?;]
To access definitions, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Emror Adjustments
WATER SUPPLIED choose entry option:
VoS Volume from Own Sources:| n | g | 10 | 2,759.422| MG/Yr [nlal] e [ 200%] percent under-reglstration | vOSEA
wi Water Imported:| n | g {nfa MG/Yr A WIEA
WE Water Exported:| n | g | 8 | 75.607| MG/Yr nfe|l [ | percent WEEA
WATER SUPPLIED: 2,740,130 MG/Yr
AUTHORIZED CONSUMPTION
BMAC Billed Metered:{ n [ g | 10 |  1,658.701| MG/Yr
BUAC Billed Unmetered:| n | § | nfa MG/Yr
UMAC Unbilled Metered:| n | g | 10 = 2.638] MG/Yr choose entry option:
UUAC Unbilled Ur d:nlo| 10 43.004 MGIYr | custom [43.004 |maryre
AUTHORIZED CONSUMPTION: 1,705.344 MG/Yr
WATER LOSSES 1,034.786 MG/Yr
Apparent Losses
Default option selected for Sy ic Data Handling Errors, with automatic data grading of 3 _choose entry option:
SDHE Systematic Data Handling Errors:| n |l a | 3 [ 4148 MG/Yr 0.25% | default
CMI Customer Metering Inaccuracies:| n| 9| 7 33.825 MG 2.00% | percent | Iundar istration
uc Unauthorized Consumption:| n| @ | 2 4,148 MG/Yr .25% | default |
Default option sel d for Unauthorized C: ption, with data grading of 3
Apparent Losses: 42224 MG/Yr
Real Losses
Real Losses: 992,562 MG/Yr
WATER LOSSES: 1,084.786 MGYr
NON-REVENUE WATER
NON-REVENUE WATER: 1,080:420 MG/Yr
SYSTEM DATA N i e o o
Lm Length of mains:| n| g | 10 | 508.0| miles (including fire hydrant lead lengths)
Nc Number of service connections:| n| g | 10/ | 30, (active and Inactive)
Service connection density: ‘59 conn./mile main
Are cuslomer meters typically located al the curbstop/property line? _ == _No
Lp Average tength of (privale) customer service Iine:[ nlg|10 188 ft ( g property line and meter)
AOP Average Operating Pressure:[ n [ g | 101 | 92.0] psi
COST DATA
CRUC Customer Retail Unil Charge:|[ n [ g | 10| $11.61|$/1000 galions (US) | Total Annual Operating Cost
VPC Variable Production Cost:{ n | g | 10 $563.58| $/Million gallons = $8,548,660 | siyr (optionat input)

WATER AUDIT DATA VALIDITY TIER:

= The Water Audit Data Validity Score is in Tler V (81-100). See Dashboard tab for additional outputs. ™ | dg:r:h?a
A weighted scale for the components of supply, consumption and water loss Is included in the calculation of the Water Audit Data Validity Score

PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: Iftargets exist for the operational performance indicators, they can be input below:

1: Unauthorized Consumption (UC) Unit Total Losses:| gal/conn/day

2: Systematic Data Handling Errors (SDHE) Unit Apparent Losses: _|galfconn/day

3: Customer Metering | ies (CMI) Unit Real Losses™: __|gal/conn/day

Unit Real Losses®; /mile/d:

If entered above by user, targets will display on KPI gauges (s;e Dashboard)

AWWA Free Water Audit Software v6.0 Worksheet 1
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Water Audit Report for: PAW- New Castle District 310

go to references

N\

Data Validity
Data Validity Score: . 92 _  Data Validity Tier:
See Loss Control Planning for Tler Details

Tier Il (26-50) r_'_\-\'l'ler 111(51-70)
W

Tler V (91-100)

Tier IV (71-90)

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

NRW Components Summary
Total Volume of NRW = 1,080 Total Cost of NRW =

120 MeNT STOTATISVE 41,900,000
i
1,000 |— - $1,000,000
=
g |
£ 800 |- |- $800,000
2 |
2
= 500 i | $600,000
| L
400 ‘ $400,000
200 - - $200,000
0 ‘ — $0
Real Losses Unauthorized Consumption

Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

i Systematic Data Handling Errors
I Customer Metering Inaccuracies

34.86 $/connlyear

Median 75 %ile

Median

_{UARL) Unavoidable Annual Real Lossas

16.27  $/conn/year

_270.8_ MGIYr

AWWA Free Water Audit Software: Dashboard go to workshoet go bo greding
Audit Year: 2022 Calendar Jan 01 2022 - Dec 31 2022
| Jotual KPIresult gy Performance Indicators Target (see Worksheat)
gauge %lles per validated industry ranges?
75" %lle 75t %ile 754 %ile
Median ~
.
Medlan Median \
250 th
%ile "2Az5i)le
25
%lle
10% %lle 90t %ile 10t %ile 90™ %ile 10% %ite 90% %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

18.59 $/conn/year

75% %lle

75 %ile

907 %l

107 %l 90" %ile  107%Ma 107 %ila 8™ %ile
Unit Total Losses Unit Apparent Losses Unit Real Lossas®
94:2 gal/conn/day .38 galiconn/day ‘804 galiconn/day
Average Operating Pressure
92 psi Median Zak tlla Median 75° SGlle
90ih %ile 250 250 \
Salla Slla
. 75h %ile
- Median 10 5%iia 80 %o 107 %o 80% Yalla
. Infrastructure Leakage Index (IL1} Unit Real Losses®

- 25t %lle 3.7 'dimensionless _ 5,353 gal/mile/day
e 10N %l See UARL definition for additional guidance on the ILI

24.7 galiconnida

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

T for Key Par fi

KPI data by cohorts may b found in WRF 4695 Guidance
Manual, Appendix B (2019)°
= Aclual KPI resulls that fall below 10" %ile or above S0'™" %ile do

Volume Value Basis of Valuation communicate walerloss performance for a given waler syslem not necessarily imply error, but should be viewed with scruliny
MGIYr $/Yr # :::e':'al:l: ’:ot::lglv; ;o‘;vt\ll\sl:s Ve;:!elr-::nc;;aslg:;zlr (e::ﬁrmlf‘l::e Percentiles not intended '!:ul imply targets. 'rvavrgils may be input
Apparent Losses; 4'2'2 ;4_8_9.324 CRUC ReporF: (2020), with naming conventions updated. I;ye:sj{;oLr gz:rﬁl.l;‘i’:atl)gﬁn;i.c:r’]:;slﬁ:; ;‘i‘;eu:;i::i?tsize and
Real Losses 992,8 8_559-35__8 VPC * Percentiles (%iles) shown on KPI gauges come from Level 1 pressure limitations,
Unbilled Authorized Cons 4586 $25,723 VPC validated data in lhe AWWA WLCC Reference Waler Audil + Syslems ihat fall on the extreme ends of size or connection
Non-Revenue Water 1.0@0:4 '51.074‘?'35 Blended Da(asgt (2020)2 density should use caution when inlerpreling Unit Losses KPls.
R - «  KPI %iles shown above are nol segregated by cohorts. Limiled
Table 1 Source: AWWA Water Loss Control Committee Report {2020}, with naming conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Sultable Purposes Principal
pal
Type Indicator Description Assessment | Bench- | Target- | Planning | Tracking Uses and Limitations u
sers
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utillty, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utility, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretlcal technical Utility, Regulators
Real Loss (UARL) Iow level of leak
Volume Unit Apparent Losses Strang and understandable indicator for v v v v v Used for performance Utility, Regulators
{vol/conn/day} multiple users. tracking and target-setting
Unit Real Losses? Strong and understandable indicator for v v v v 4 Used for performance Utllity, Regulators,
{vol/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collection and Utillty, Regulators,
(vol/pipeline length/ by utilities with low connection density. assessment of systems with Policy Makers
day) “low” connection density
Unit Total Losses Strong and understandable indicator, v v High level indicator for Utilltles,
{val/conn/day) suitable for high-level performance trending analysis. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utilities
Index (IL1) influenced by pressure and connection management is implemented
denslty.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collection and Utilities,
Rate (value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KP| of loss, which Is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utllities,
(value/conn/year) reduction and control interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tier Strong indicator of water loss audit data v v v v Assess caliber of data inputs Reguiators,
(DVT) quality, if data has been valldated. Tier of the water audit Utllities
provides guidance on priority areas of
activity.
AWWA Free Water Audlt Software v6.0 Dashboard 1
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AWWA Free Water Audit Software: FWAS v6.0

Worksheet American Waler Works Associalion

Water Audit Report for: | PAW-Butler District 330

Audit Year:| 2022 Jan 012022 - Dec 312022 | Calendar ]
i Click 'n' to add nates :
1 Click 'g' to determine data valldity grade To odit water system Info: | g0 1o #iart page |
To access definitions, click the input name vy All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED chooss entry option:
Volume from Own nlgli ,: — 2,026.929 MG/Yr [nlel 8 [ 057%| percent | [over-registration | VOSEA
Water Imported:| n | @ = MG/Yr WIEA
Water Exported:| n | @ [ ! MG/Yr WEEA
WATER SUPPLIED: 2015441 MG/Yr
AUTHORIZED CONSUMPTION o
Billed Metered:| n| g | 00|  1,658.738| MG/Yr
Billed Unmetered:| fi | g | nia MG/Yr
Unbilled Metered:| n | g | 10 86.389| MG/Yr choose &
Unbilled Unmetered:| n | @ | 10 78.544 MGIYr custom |?B su |marve
AUTHORIZED CONSUMPTION: 1,823.671 MGrvr
WATER LOSSES 191770 MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Erors, with automatic data grading of 3 °h_°°s‘° entry option:
Systematic Data Handling Errors:| n| g | 3 4147 MGIYr 0.25% | default ;
Customer Metering Inaccuracies:| n| 9 | 7 35815 Mma/Yr parcent |yg§ar%lstraunn
Unauthorized Consumption:{ n | @ | 3 4,147 MG/Yr 0.25% | defaull
Default option selected for Unauthorized Consumption, with automatic data grading of 3
Apparent Losses: '43.909 MGIYr
Real Losses
Reatl Losses: 147.881 MG/Yr
WATER LOSSES: 191.770 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 356,703 MG/Yr
'SYSTEMDATA - -
Length of mains: nl 330.1| mlles (including fire hydrant lead lengths)
Number of service connections: lﬂ a 20, 394 (acllve and inactive)
Service connection density: conn./mile main
Are customer meters typically located at the curbstop/property line? i
Average length of (private) customer service lina: | n| ] |10 |__ 181 ft (average distance between property line and meter)
Average Operating Pressure:| n ] g | 10/ | 78.2| psi
COST DATA
Customer Retail Unit Charge:| n | a | 10 ] = $11.61)[$/1000 galions (US) ___] Total Annual Operaling Cost
Variable Production Cost:| n I 10 $626.71] $/Million galions | 55,231 507 _|S/yr (optional input)

WATER AUDIT DATA VALIDITY TIER:

: N N i = goto
= The Water Audit Data Validity Score is in Tier V (91-100). See Dashboard tab for additional outputs. | daats 511_|
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audlt Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: I targets exist for the operational performance indicators, they can be input below:
1: Unauthorized Consumption (UC) Unit Total Losses:| ___|galfconniday
| 2: Systematic Data Handling Errors (SDHE) Unit Apparent Losses:| _ gal/conn/day
3: Customer Metering Inaccuracies (CMI) Unit Real Losses™: | galiconn/day
Unit Real Losses®: |galimile/day

If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Worksheet 1



Amorican Water Works Associalion. o —dir
‘\ Copyraht & 2020, All ights Reservod AWWA Free Water Audit Software: Dashboard go to grading
\ FWAS v6.0 Water Audit Report for: PAW-Butler District 330 Audit Year: 2022 Calendar Jan 01 2022 - Dec 31 2022
Data Validity Jctual KPiresult oy Performance Indicators Target (saa Workshoat)
Data Validitv 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% %lle 754 %ile
Tier Il (26-50) Tier Il (51-70) Median =
Medlan
| N
Tier IV (71-90) & 250 ™~
olle %ile
254
Tier | (s25) | %ile
Tier V (91-100) 10t %ile 90% %ile 10t %ile 10"‘ Yile 90" %ile
|- N Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
28.59  $/conn/year 2405 $/connfyear 4.54 $/connfyear
NRW Components Summary o -l
Total Volume of NRW = 355 MGIYr  Total Cost of NRW = Median 75 %ile L8%l0 2= e
400 SEBSA4SYT 900,000 257 I
Yelle }
| o
350 - $700,000 5 =
5 %o $600,000 1055 0% %He  10° Sl P ole  10M%le 907 %ile
= | Uni‘l Total Losses Unit Apparent Losses Unit Real Losses™
o 950 ! 500,000 258 gal/conn/day 5.9 gallconn/day 18.9 " gallconn/day
E i
3 .
=2 Average Oparaling Pressuro
200 + $400,000 782 psi Median 76™ Shile
| s 90Lh %il
150 | $300,000 [ b 25"
Yolle
|
100 - + $200,000 s 7510 %lle
50 1 $100,000 == Median 107 5eile
| . Infrastructure Leakage Index (ILI) Unit Real Losse:
- 25th %lle 1.0 dimensionless 1227 | gallmnle/day
0 - $0 =
L 1ot % | Sen UARL definition for additional guidsnce antha ILl
I Real Losses Unauthorized Consumption ~ (UARL) Unavoidable Annual Real Losses 1533 MG/Yr 20.6 gal/ -
 Systematic Dala Handling Ermors Unbilled Unmetered Auth Cons Guld jon for Key Perf Ind
i = The eight indicalors shown are the recommended suite per the 1 dala by cohorts may be found in WRF 4695 Guidance
-C-uSlOI'MI' Ma‘lenng Inacouracies Unbilled Metered Authorized Cons AWWA Water Loss Control Commillee 2020 Position on KPIs’ Manual, Appendix B (2019)°
* A suile of KPIs is necessary, as no single KPI can holistically * Actual KPI results that fall below 10™ %ile or above 90' %ile do
Volume Value Basis of Valuation communicate water loss performance for a given water syslem. not necessarily imply error, but should be viewed with scrutiny
MG/Yr SN See Talm: "l h9|:1hw ::\;Vlijl?lis\/\alnd LiLmi(alg’"SkalfgaCh KJ:' » Percentiles nol intended to imply largels. Targels may be inpul
3 i’ { excerpted from the ater Loss Control Committee by user for operational KPls, if desired, on Worksheet
Apparent Losses 93.9 5'4-9'0'414 CRUC | Report (2020)', with naming conventions updated « See UARL and ILI in Definitions tab for discussion of size and
Real Losses 1"?9 m-m VPC = Percentiles (%iles) shown on KP| gauges come fram Level 1 pressure limilations.
Unbilled Authorized Cons 164.9 $103,385 VPC validated data in the AWWA WLEC Reference Water Audit + Systems that fall on lhe extreme ends of size or connection
Non-Revenue Water 3557 m 445 Blended Dataset (2020)%. density should use caution when interpreting Unit Losses KPIs.
. . - « KPI %iles shown above are not segregaled by cohorts, Limited

Table 1 Source: AWWA Water Loss Control Committee Report (2020)!, with naming conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Sultable Purposes
Principal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitations Users
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utility, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utillty, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utllity, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretlcal technical Utillty, Regulators
Real Loss (UARL) low level of leakage
Volume Unit Apparent Losses Strong and understandable Indicator for v v v v v Used for performance Utility, Regulators
{vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses® Strong and understandable indicator for v v v v v Used for performance Utillty, Regulators,
(vol/conn/day) multiple users. tracking and target-setting Pollcy Makers
Unit Real Losses® Strong and understandable Indicator for use v v v v v Data collection and Utility, Regulators,
(vol/pipeline length/ by utilities with low connection density. assessment of systems with Policy Makers
day) “low” connection density
Unit Total Losses Strong and understandable Indicator, v v High level indicator for Utilities,
(vol/conn/day) suitable for high-level performance trending analysls. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utilities
Index (ILI) influenced by pressure and connection mar 1t is Impl
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collection and Utilities,
Rate {value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and Indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utilitles,
{value/conn/year) reduction and control interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tier Strong indicator of water loss audit data v v v v Assess caliber of data inputs Regulators,
(DVT) quality, if data has been validated. Tier of the water audit Utilities
provides guidance on priority areas of
activity.
AWWA Free Water Audit Software v6.0 Dashboard 1
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AWWA Free Water Audit Software: FWAS 6.0 |

Worksheet American Water Works Associalion

Water Audit Report for:| PAW- Indlana District 410
Audit Year:| 2022 |  Jan012022-Dec 312022 | Calendar
i Click 'n' to add notes
4 Click g’ to determine data valldity grade

To edit water system info: | go to start page |

To access definitions, click the input name vV All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:
Volume from Own Sources:[ n [ @ | 10 ~ 709.676| MG [n]el s | 200% percent |under-registration ]VOSEA
Water Imported:| n | g | nfa MG/Yr WIEA
Water Exported:| n | | @ 19.600| MG/Yr nlg [ T percent | WEEA
WATER SUPPLIED: 704.559 MG/Yr
AUTHORIZED CONSUMPTION
Billed Metered:| n[ g | 10 563.181| MG/Yr
Billed Unmetered:| n | g | nfa | | MarYr
Unbilled Metered:| n | g | 10 | 0.000] MG/YT choosa en tion:
Unbilled Unmetered:| n | | 8 4748 MGIYr [ custom [4.748 MG/Yr
AUTHORIZED CONSUMPTION: 5B7.929 MG/Yr
WATER LOSSES 136.630 Me/vr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 choose entry option:
Systematic Data Handling Errors:[ n | g | 8 1,408 MGNT 0.25% |_default
Customer Metering Inaccuracies:| 0 | 8 | 7 11.483 Me/vr 2.00% I_geroent [under-reglstration
Unauthorized C fon:| nlal 3 1.408 MGIYr | 0.25% | default
Default option selected for Unauthorized Consumption, wnh automatic data grading of 3
Apparent Losses: 14.308 MeG/Yr
Real Losses
Real Losses: 122321 MG/Yr
WATER LOSSES: 136630 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 141.378 MG/Yr
SYSTEM DATA o = o -
Length of mains:[ n[ g | 10 [ 122.7| miles (including fire hydrant lead lengths)
Number of service connections:| n | a | 10 | 7,148) (active and Inactive)
Service connection density: 58 conn./mile main
Are customer meters typically located at the curbstop/property line? F No'
Average length of (private) customer service line:[ n | o | 10 194 ft {averag p Ine and meter)

Average Operating Pressure:| n[ g | 10 79.4/| psi

COST DATA

Cuslomer Retail Unit Charge:| n | g | 10 $11.61/[sM000 gallons (US) | Total Annual Operating Cost
Variable Production Cost:| n | g | $541.04 $/Milllon gallons $2,396,203 | styr (optional Input)

WATER AUDIT DATA VALIDITY TIER:

* The Water Audit Data Valldity Score is in Tier V (91-100). See Dashboard tab for additional outputs. *** | dﬂﬂg:la |
A weighted scale for the components of supply, consumption and water loss is Included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit rellability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, they can be input below:
1: Unauthorized Consumption (UC) Unit Total Losses:| _|galiconn/day
| _2: Systematic Data Handling Errors (SDHE) Unit Apparent Losses: |galiconn/day
3: Customer Metering Inaccuracies (CMI) Unit Real Losses™; gall Iday
Unit Real Losses"™: Umile/d

If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Worksheet 1



‘ Copyright & 2020, All Righs Resor AWWA Free Water Audit Software: Dashboard 9o Lo worksheel g0 to grading 9o to refarances
_ FWAS v6.0 Water Audit Report for: PAW- Indiana District 410 Audit Year: 2022 Calendar Jan 01 2022 - Dec 31 2022
Data Validity JotalKPIresut oy Performance Indicators  T2°t (% Workshast)
Data Validity Score:© 91 = Data Validity Tier:  Tler V (91-100) gauge %iles per validated industry ranges?
See Loss Control Planning for Tier Details 75N %lle 75"' %ile 75 %ile
Tier Il (26-50) Tier Il (51-70) Median
Median
. 5% th
Tier IV (71-00) K 25
%elle 260 %lle
Tier | (s25) %ile
Tier V (91-100) 10 %lle 90" %lle 10t %ile 90" %lle 10* %ile 90t %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

NRW Components Summary

82,50 $/connfyear

23.24 $/conniyear

9.26 ' $/connfyear

Total Volume of NRW = 141 MG/Yr Total Cost of NRW = Median 75 Slte Viodian 75" %lle disiia 75"' %ile
160 S23488IVT 950,000 25n
| %lle 250 %:La
140 “ile
L ' - $200,000
5 10%%le G07 %%l 107 %lle o0% %ils 107 %lls ) 90" %l
= Unit Total Losses Unit Apparent Losses Unit Real Lossas®
e 100 | ' $150,000 52.4 gal/conn/day _ 5.5 gallconn/day 48.9 gal/conn/day
=2 i
L Average Operating Pressura
8 i 794 psi Median 75 Yo Median 75" %hile
60 | © $100,000 e 90t %l g '
| Ylle
40 ! s 7510 %ile
| | $50,000
20 - B adian 0% %ile 107 %dle o 507 Tls
l " Infrastructure Leakaae Index (ILI) Unit Raal L
0 % . 25th %lle 2.2 dimensionless L 2,031 qal:"mlﬂe-‘day
L 10th Ylle | Soe UARL defi —
[ Real Losses Unauthorized Cansumption (UARL) Unavoidable Annual 2155 galiconn/day

Systematic Data Handling Emors
Customer Metering Inaccuracies

Volume Value

Unbilled Unmeterad Auth Cons
Unbilled Metered Authorized Cons

Guldance

The eight indicalors shown are the recommended suite per lhe
AWWA Water Loss Control Committee 2020 Posilion on KPIs'.
A suite of KPIs is necessary, as no single KPI can holislically

i waler loss per for a given waler system
See Table 1 below for Uses and Limitations for each KP1,
excerpted from lhe AWWA Water Loss Control Commitlee
Reporl (2020)*, with naming conventions updated
Percentiles (%iles) shown on KPI gauges come from Level 1
validated data in the AWWA WLCC Reference Water Audit

KPI data by cohorls 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 scruliny

« Percentiles not intended to imply targels. Targets may be input
by user for operational KPls, if desired, on Worksheet

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

« Systems ihat fall on the extreme onds of size or conneclion

MG/Yr $/Yr Basis of Valuation |
Apparent Losses | 14.3 $166,132 CRUC
Real Losses : 1223 $66,180 VPC .
Unbilled Authorized Cons 4.7 $2,569 VPC
Non-Revenue Water 1414 $234,881 Blended

Dataset (2020)? density should use caution when interpreling Unil Losses KPIs

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

Table 1 Source: AWWA Water Loss Cantral Committee Report (2020)!, with naming conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Sultable Purposes
Principal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitatlons
Users
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utllity, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utllity, Regulators
Real Loss Volume Calculated by Free Water Audlt Software v v Assess loss level Utillty, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utillty, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveat theoretical technical Utillty, Regulators
Real Loss (UARL) low level of leakage
Volume Unit Apparent Losses Strong and understandable indicator for v \4 v v v Used for performance Utility, Regulators
(vol/conn/day) multipte users. tracking and target-setting
Unit Real Losses® Strong and understandable indicator for v v v v v Used for performance Utility, Regulators,
(val/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collectlon and Utility, Regulators,
(vol/pipeline length/ by utilitles with low connection density. assessment of systems with Policy Makers
day) “low” connection density
Unit Tota! Losses Strong and understandable indicator, v v High level indicator for Utilities,
(vol/conn/day) suitable for high-level performance trending analysis. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, speciallzed ratio KPI; can be v v v Benchmarking after pressure Utilities
Index {ILI) influenced by pressure and connection management is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technlcal rigor. v v v Data collectlon and Utllitles,
Rate (value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficlency of water loss v v v parameters to use in Utilities,
{value/conn/year) reduction and control interventions and conjunction with Loss Cost Regulators,
New KPI1 programs. Rates Customers
Validity Data Validity Tier Strong indicator of water loss audit data v v v v Assess caliber of data Inputs Regulators,
{DVT) quality, if data has been validated. Tier of the water audit Utilities
provides guidance on priority areas of
activity.
AWWA Free Water Audit Software vi.0 Dashboard 1




AWWA Free Water Audit Software: FWAS v6.0

Worksheet American Water Works Association
Water Audit Report for:| PAW- Punxsutawney District 420 |
Audit Year: 2022 | Jan 01 2022 - Dec 31 2022 | Calendar |
# Click 'n' to add notes S
i ¢ Click'g'to determine data validy grade To editwater system info: [ 910 start pago |
To access definitions, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:

VoS Volume from Own Sources:| n | g | 10| 203.489| MG/Yr nig ]| 2.00%_!_ng“[ | |over-registration | vOSEA
wi Water Imported:| n | g | nfa | mer WIEA
WE Water Exported:| n | g | nfa I Menr WEEA

WATER SUPPLIED: 2B7.734 MG/Yr
AUTHORIZED CONSUMPTION .
BMAC Billed Metered:| n | g | 10, | 214.745| MG/Yr
BUAC Billed Unmetered:| n | g | nfa | = MG/Yr
UMAC Unbilled Metered:| n | g | 10 0.420| MG/Yr choose entry option:
UUAC Unbilled Unmetered:| n | g | 10 8,793 MGIYr | custom [6.783 MGIYr
AUTHORIZED CONSUMPTION: 221.958 MG/Yr
WATER LOSSES 65,776 MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with lic data grading of 3 °h°_°5° entry °P“°n:
SDHE Systematic Data Handling Errors:| n | g | 3 0,537 MGIYr 0.25% _ default
cMmI Customer Metering Inaccuracies:| | 8 | 7 4.391 Moervr | 2.00% | percent under-registration
uc Unauthorized Consumption:{ 0 | 8 |3 0,537 MGivr | 0.25%  default |
Default optlon selected for Unauthorized Consumption, with automatic data grading of 3
Apparent Losses: 5.485 MG/Yr
Real Losses
Real Losses: 80.311 MG/
WATER LOSSES: 65776 MGIYr
NON-REVENUE WATER
NON-REVENUE WATER: 72,989 MGIYr
SYSTEM DATA - o — -
Lm Length of mains:[ n [ g |10 [ 33.2[ miles (Including fire hydrant lead lengths)
Ne Number of service connections:| n | g | 10 | 3,702 (active and Inactive)
Service connection density: 43 conn./mile maln
Are customer meters typically located at the curbstop/property lina? |___ No
Lp Average length of (private) customer service Iine:[ n] g] 10 18.0| ft ( distance b property tine and meter)
AOP Average Operating Pressure:| n| o | 10 [ 93.7| psl
COST DATA
CRUC Customer Retail Unit Charge:| n I g |10 - $11.61/[$11000 gallons {US) 7 Total Annual Operating Cost &
VPC Variable Production Cost:| n | g | 10 l_ $516.67| $/Million gallons [ $1,152,990 |$/yr (optional Input)
WATER AUDIT DATA VALIDITY TIER:
= The Water Audit Data Validity Score is in Tier V (91-100). See Dashboard tab for additlonal outputs. *** | @_9!"! 1 |
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Valldity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on lhe information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, they can be input below:
1: Unauthorized Consumption (UC) Unit Total Losses:{  |galiconn/day
2: Systematic Data Handling Emors (SDHE) Unit Apparent Losses:| gal/conn/day
3: Customer Metering Inaccuracles (CMI} Unit Real Losses™: gal/conn/day
Unit Real Losses®™: gal/mile/day
If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Workshest 1



N

Data Validity

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

Tler V/(91-100)

Tier IV (71-60)

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

NRW Components Summary
Total Volume of NRW =73 MGIYr Total Cost of NRW =

Medlan

AWWA Free Water Audit Software: Dashboard go o worksheet go to greding
Audit Year: 2022 Calendar Jan 01 2022 - Dec 31 2022
el resut ey Performance Indicators "% (oo iorcnest
gauge %iles per validated industry ranges2
75t %lle 75" %lls 75t %lle
Median it
Median Median \
25h e 25"
%ile - 4 %lle \ \
Yelle |—
10" %lle 90™ %ile 10t %ila 90* %ile 10" %ile B0 %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
25.53 $/connlyear 1711 S$/connlyear 8.42 $/connlyear
750 9%ile 75% %ile 75" %ile

80 $IB240NT__ ¢120,000 26"
%lle
| |
70 +
| - $100,000
£ ol — :
3 | 107 aila_ 80" %ie 107 alle o0 il 10" %fie 907 %ile
= | - $80,000 Unit Total Losses Unit Apparent Losses Unit Real Lossas™
2 50 | 48.7 galiconn/day _ 4.0 gallconn/day 44.6 gallconn/day
2 | ] A Oparating P
= 40 . $60,000 ;;T:g.sﬂ?_fefa ng Prossure
20 | s GOI %ile
| : $40,000
2 - 75th %ile
10  $20,000 - Median S5 Tolle
‘ . Infrastructure Leakage Index (IL!) Unit Real Losses®
0! | ) 88 25th %lle | - 1.6 dimensionless ~ 1,917 _gal/mile/day
== 10th %llo | __Sae UARL defi for additional guidance on the ILI — =
I Rcal Losses Unauthorized Consumption _(UARL) Unavoldable Annual Real Losses 382 MGIYr 283 galconniday

Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

. Systematic Data Handling Emors
I Customer Metering Inaccuracies

\ﬁ’g Ef V;,'".": Basis of Valuation |,
Apparent Losses, 5.5 $63,352 CRUC
Real Losses 60.3 $31,161 VPC "
Unbilled Authorized Cons 7.2 $3,727 VPC
Non-Revenue Water 730 $98,240 Blended

Guldance Informatlon for Key Parformance Indicators

The eight indicators shown are the recommended suite per the
AWWA Water Loss Control Commiltee 2020 Posilion on KPIs',
A suile of KPIs is necessary, as no single KPI can holistically
communicate waterloss performance for a given water system
See Table 1 below for Uses and Limitations for each KPI,
excerpted from the AWWA Water Loss Control Commitlee
Report (2020)*, with naming conventions updated

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

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

KPPl dala by cohorls may be found in WRF 4695 Guidance
Manual, Appendix B (2019)°
* Actual KPI resulls that fall below 10" %ile or above 90" %lle do
not necessarily imply error, but should be viewed with scrutiny
= Percentiles nol intended lo imply targets. Targeis may be input
by user for operational KPls, if desired, on Worksheel,

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

pressure limilalions
Systems that fall on the exireme ends of size or connection
densily should use caution when inlerpreting Unit Losses KPIs.

Table 1 Source: AWWA Water Loss Control Committee Report (2020)!, with naming conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Sultable Purposes Prindl
pal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitations U
Sers
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Lass Cost Calculated by Free Water Audit Software v v Assess cost loss level Utility, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss fevel Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretlcal technical Utility, Regulators
Real Loss (UARL} low level of leak
Volume Unit Apparent Losses Strong and understandable indlcator for v v v v v Used for performance Utility, Regulators
(vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses® Strong and understandable Indicator for v v v v v Used for performance Utility, Regulators,
(vol/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable Indicator for use v v v v v Data collection and Utility, Regulators,
{vol/pipeline length/ by utilities with low connectlon density. assessment of systems with Policy Makers
day) “low” connection density
Unit Tota! Losses Strong and understandable indicator, v v High level indicator for Utilities,
{vol/conn/day) suitable for high-level performance trending analysls. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utilities
Index (ILI) Influenced by pressure and connection management is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collection and Utllities,
Rate (value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and Indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use In Utilities,
(value/conn/year) reduction and control interventlons and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Validity Data Validity Tier Strong indicator of water loss audit data v v v v Assess callber of data inputs Regulators,
(DVT) quality, if data has been validated. Tier of the water audit Utilities
provides guidance on priority areas of
activity.
AWWA Free Water Audlt Software v6.0 Dashboard 1




FWAS vG.0

AWWA Free Water Audit Software:

American Waler Works Associalion

Worksheet

Water Audit Report for: Fﬁ!\l_-__c_lgrloﬂ District 430 |
Audit Year:| 2022 Jan 012022 -Dec 312022 | Calond ]
 Click 'n" to add notes |
! ;Click'g'to determine data validity grade To edit water system Info: [_go i siart page |
To access definitions, click the input name vy All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:
vos Volume from Own Sources:[ n| @ | 10 | 522.585| MG/Yr n]e| 9 | 0.50%] percent [under-registration | VOSEA
wi Water Imported:| n | g | nfa | MGrYr WIEA
WE Water Exported:| n | g | 10 20.714] MGIYr [n]a] | percent | WEEA
WATER SUPPLIED: 504.497 MGIYr
AUTHORIZED CONSUMPTION
BMAC Billed Metered:| n | g | 10 ___279.383| MG/Yr
BUAC Billed Unmetered:| n | g [ | | MG/Yr
UMAC Unbilled Metered:| n | g | 10 5.649| MG/Yr enlry option:
UuAaC Unbilled Unmetered:| n | 9 | 10 13.451 MG/Yr | custom |13.451 MGAYT
AUTHORIZED CONSUMPTION: 208,483 MGIYr
WATER LOSSES 208.014 MG/Yr
Apparent Losses
Default option selectsd for Systematic Data Handling Erors, with automatic data grading of 3 choose entry option:
SDHE Systematic Data Handling Errors:| n | g | 3 0.688 MG/Yr 0.25% | defaull
cMmi Customer Metering Inaccuracies:| n| 8 | 7 5817 Mervr [2.00% | percent undar-registration
uc Unauthorized Consumption:| n | 8 | ‘3 0.698 MG/Yr 0.25%  default
Default option selected for Unauthorized Consumption, with automatic data grading of 3
Apparent Losses: T.214 MG/YT
Real Losses
Real Losses: 198.800 MaGrYr
WATER LOSSES: 208.014 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 225,114 MG
SYSTEI\-II DATA - o o N
Lm Length of mains:| n | g | 101 | 130.0] miles (including fire hydrant lead lengths)
Ne Number of service connections:| n| o | 10. | 4,560 (actlve and inactive)
Service connection density: 35 conn./mite main
Are meters typically located at the curbslop/property line? | _ No|
Lp Average length of (privale) customer service Ilnezl n [ g |10 21 .3] ft (average distance between property line and meter)
AOP Average Operating Pressure:[ n [ g | 10 [ 852 psl
COST DATA
CRUC Customer Retail Unit Charge:| n | g | 10  $11.61|[s1000gatlons (US). | Total Annual Operating Cost
VPC Variable Production COst:l n [ g 10 §827.51] $/Million gallons $1,349570  |smr I Input)
WATER AUDIT DATA VALIDITY TIER:
= The Water Audit Data Validity Score is in Tier V (91-100). See Dashboard tab for additional outputs. *** L 9°! o
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, they can be input below:
1: Unauthorized Consumption (UC) Unit Total Losses: _____|galiconni/day
2: Systematic Data Handling Errors (SDHE) Unit Apparent Losses: gal/conn/day
3: Customer Metering In los (CMI) Unit Real Losses®™: gallconn/day
Unit Real Losses®: galimile/day
If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0
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Data Validity
Data Validity Tier:

Data Validity Score: 92

Tier Il (26-50)

Tier | (s25)

NRW Components Summary

Total Volume of NRW = 225 MG/Yr
250 ‘

= 200 |-
Z |
o
F
[
5150i
= |
|
100 |
50 |
0

AWWA Free Water
Water Audit Report for: PAW- Clarion District 430

Tier V/(81-100)

dit Software: Dashboard
Audit Year: 2022 Calendar

Actual KP| result
——

Key Performance Indicators

go to workshest
Jan 01 2022 - Dec 31 2022

Target (see Worksheet)

gauge %iles per validated industry nangtas2

See Loss Control Planning for Tier Details 75 %lle 75" %ille 75% %lle
Tier Il (51-70) Median )
Ll Medlan
Tier IV (71-90) ool 25% [ \\
25t %lle i~ /resultis above
Y%ile 90th %ile
Tier V (91-100) 10" %lle 90t %ile 10t %ile 90t %lle 10t %ile
s (TS| EE———— Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
= 54.17 $/conniyear 18.08  $/conn/year 36.08' $/connlyear
Total Cost of NRW = Median 75m %ile iin, o o8 %ile
$262,825N - 6300,000 e 25
e LR
+ $250,000 result ks abov
S0th %ile
0° % %ile 107 %ille 90" %ila 107 %lle
$200,000 Urlit Total Losses Unit Apparent Losses Unit Real Loasas®
123.8 gal/conn/day 4.3 gal/conn/day 119.4 gal/conn/day
| $150,000 j;;r;gap(::zamﬂng Pressure — 750 %llo
| s 90th %ile
- $100,000
i . 75th %ile
| 950,000 - Median
‘ o Infrastructure Leakage Index (ILI) Unit Real Losses®
L 50 - 25th Yile 4.2 :dimensionless 4,190 gal/mile/day
e 10 %ila See UARL dafinition for additional guidance on the ILI

I Real Losses

Systematic Data Handling Errors
BB Customer Metering Inaccuracies

" Unauthorized Consumption
Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons  |*

_{I.I.ARL} Unavoidable Annual Real Losses

474 MG.‘Yr

285 gallconn/day

Guidance Information for Key Performance Indlcators

The eight indicators shown are lhe recommended suite per tha
AWWA Water Loss Control Committee 2020 Position on KPIs!
A suile of KPIs is necessary, as no single KPI can holislically

KP| 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

Volume Value . N i Vi ; i i
MGIYr $/Yr Basis of Valuation See Table 1 n;:a;?j rfg;:lzie:slvsnd LiLmila’?i(ér?sglglregav;:li:l:'?smm Parcanties nol intbnded 1 Imply targeta, Targeth may be nbut
cerpled from the oss Control Commitlee i i i
Apparent Losses 7.2 $82,510 CRUC ;"epoﬁ {2020)", with naming cz‘:\:enlions ur;c;aled l;);:sue;;c;.r :xrlal.l;oirr\‘ii:l)s;r\lisli.t;:l:?:g?:rl gir;:x::i(::z?size and
Real Losses 198.8 318‘40509 VPC = Percenliles (%iles) shown on KP| gauges come from Level 1 pressure limitations.
Unbilled Authorized Cons 191 $15,805 VPC validated data in the AWWA WLCC Reference Waler Audit « Systems Lhat fall on the exireme ends of size or connection
Non-Revenue Water 2251 m’m Blended Datasel (2020)* = density should use caution when interpreling Unit Losses KPIs.
B = KPIl %iles shown above are not segregated by cohorts, Limited
die o o] o o o pO 020 o 4] pd d
020 A Q ater Aud e od ater Aud U D anda ey Perro d = gicato es and atio
Sultable Purposes Princlpal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitatlons Users
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utllity, Regulators
Real Loss Valume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utility, Regulators
Real Loss (UARL) low level of leak
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utllity, Regulators
{vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses* Strong and understandable indicator for v v v v v Used for performance Utllity, Regulators,
{vol/conn/day) multlple users. tracking and target-setting Pollcy Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collectlon and Utility, Regulators,
{vol/pipeline length/ by utliities with low connection density. assessment of systems with Palicy Makers
day) “low” connection density
Unit Total Losses Strong and understandable indicator, v v High level Indicator for Utilities,
{vol/conn/day) suitable for high-level performance trending analysis. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utllitles
Index {ILI) influenced by pressure and connection management is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collection and Utilities,
Rate (value/conn/year) | Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use In Utllities,
(value/conn/year) reduction and control interventions and conjunctlon with Loss Cost Regulators,
New KPI programs. Rates Customers
Validity Data Validity Tier Strong indicator of water loss audit data v v v v Assess caliber of data inputs Regulators,
(DVT) quality, if data has been validated. Tier of the water audit Utilities
provides guidance on priority areas of
activity.
AWWA Free Walter Audit Software v6.0 Dashboard 1




AWWA Free Water Audit Software: FWAS v6.0

Worksheet American Waler Works Assacialion

Water Audit Report for: | PAW- Kittanning District 440 |
Audit Year:| 2022 | Jan012022-Dec312022 | Calendar |

" Click 'n' to add noles e
; ¢ Click g lo determine data validity grade To edit water system info: L—MI

To access definitions, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:
vos Volume from Own Sources:[ n | g | 10 —10B.275| MG/Yr [n]a] @ [ 1.00%] percent | [under-registration |VOSEA
wi Water Imported:| n | g | na _| MG/Yr WIEA
WE Water Exported:| n | g | nfai | MG/Yr WEEA
WATER SUPPLIED: 109369 MG/Yr
AUTHORIZED CONSUMPTION
BMAC Bilted Metered:| n | o | 10 92.?3?! MG/Yr
BUAC Billed U tered:| n | g | nfa | MG/Yr
UMAC Unbilled Metered:| n | g | 10°] 0.018 merYr choose antry oplion:
UUAC Unbilled Unmetered:| n | g | 3 0.232 Morvr 0.25%  default
Default option selected for Unbilled U d, with data grading of 3
AUTHORIZED CONSUMPTION: 82.887 MG/Yr
WATER LOSSES 16.382 MGIYr
Apparent Lossees
Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 chogse entry option:
SDHE Systematic Data Handling Errors:| n | g |3 ' 0.232 MGYr 0.25%  default
CMI Customer Metering Inaccuracies:| n | 9 | 7 1.883 MG/Yr 2.00% rcent under-registration
uc Unauthorized Consumption:| n | g | 3 0232 MG/Yr 0.25% default
Default option selected for Unauthorized Consumption, with automatic data grading of 3
. Apparent Losses: 2357 Mervr
Real Losses
Real Losses: 14.025 MG/Yr
WATER LOSSES: 16.382 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 16,632 MGIYr
SYSTEM DATA e - )
Lm Length of rnains:t n ( g I [ 1 21.4| miles (Including fire hydrant lead lengths)
Nc Number of service connections:| n | g | 10 2,0 (active and Inactive)
Service connection density: ‘85 conn./mile maln
Are customer melers typically localed at the curbstop/property line? \ 'IE‘
Lp Average length of (private) customer service line:[ n | g | 10 155 ft (averag b property line and meter)
AOP Average Operating Pressure:| n ] g | 101 87.8| psi
COST DATA
CRUC Customer Retail Unit Charge:[ n | g | 10 [ $11.61($/1000 galtons (US) Total Annual Operaling Cost
vPC Variable Production Cost:| n | g | 1a. | $1,243.00/ $Million gallons | $624,523 | $tyr (optional input)
WATER AUDIT DATA VALIDITY TIER:
* The Water Audit Data Validity Score is in Tier IV (71-90). See Dashboard tab for additional outputs. ** e “"! fa i
A weighted scale for the components of supply, consumption and water loss Is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit refiability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, they can be input below:
1: Unauthorized Consumption (UC) Unit Total Losses:| |galfconn/day
2: Systematic Data Handling Errors (SDHE) Unit Apparent Losses:| __\galfconn/day
3: Customer Metering Inaccuracles (CMI) Unit Real Losses®: gallconn/day
Unit Real Lossas®; Iimile/day

If entered above by user, targets will display on KPI gauges (w; Dashboard)

AWWA Free Water Audit Software v6.0 Worksheet 1




‘\\ Gy e s AWWA Free Water Audit Software: Dashboard go to worksheet goto grading

FWAS v6.0 Water Audit Report for: PAW- Kittanning District 440 Audit Year: 2022 Calendar Jan 01 2022 - Dec 31 2022
Data Validity JolualKPiresult oy Performance Indicators 729 (o et
Data Validity Score:! 90 Data Validity Tier:  Tler [V (71-80) gauge %lles per validated industry ranges®
Ses Loss Control Planning for Tier Delails 750 %llo 75 %ile 75% %lle
Tier 11 (26-50) Tier 11l (54-70) Median s "\_\
[ Median Median . =Y ?
| ™ :
/ Tier IV (71-90) o \ 25 \
25t \ %ile \
Tier | (s25) %l 1\ o
Tier V (91-100) 10% %ile 90" %ile 10™ %lle 90% %lle 10 %lle 90* %lie
_____ N _ g _ 2 Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
= — 22,02 $/conn/year 1345 $/conn/year 8.57  $/conn/year
NRW Components Summary Tl .
Total Volume of NRW = 17 MGYr Total Cost of NRW = Median 759 %la Gl el
18 $510MYe 950,000 2 ™ . 5>
o \ )
16 + $45,000 ) \ lla - \
= 14 + $40,000 i |
5 105 %0e 907 %lla 107 Sule a0h il 10P%ile
[0 - H
= 12 - .. $35,000 Unit Total Losses Unit Apparent Losses Unit Real Losses™
2 | 30,000 22.1  gal/conn/day . 32 galiconn/day 18.9 gallconniday
5 | i
s 104
> ]| Average Operating Pressure
6 + $25,000 87.6 psi Median 75" %ille
I $20,000 s 90Ih %ile 25m I
all 1 X
8 + $15,000 =3 \
1 75lh %ile " A
4 £ $10,000 P
! $5,000 ~ Median 107 Slle goh 2l F S — o
¥ ” Infrastructure Leakage Index (ILI) Unit Real Losses®
0 L 50 - 25th %ile 0.8 dimensionless . 1,796 gal/mile/day
F==i 10th %ila__ _See UARL dafl “addltional guidanca an tha ILI et — =
I Real Losses Unauthorized Consumption (UARL) Unavoidable Annual Real Losses 148 MGYr 201 galiconniday
~ Systematic Data Handling Errors Unbilled Unmetered Auth Cons Guid for Key Parf Indicat
e Matasing | i i i + The eight indicalors shown are Llhe recommended suite per the KPI data by cohoris may be found in WRF 4695 Guidance
- Unbilled Metered Authorized Cons AWWA Waler Loss Control Commitlee 2020 Position on KPIs' Manual, Appendix B (2018)°
v * A suile of KPIsis necessary, as no single KP| can holistically - Aclual KPI results that fall below 10™ %ile or above 90 %ile do
‘olume Value Basis of Valuation i water loss per for a given water system nol necessarily imply error, bul should be viewed with scrutiny
MG/Yr $/Yr * See Tal'": ’1 be':’hw ;f\;VL\j/er\svsn:’ LiL'"ilEﬂCOHSth:éaCh KPI, « Percentiles not intended to imply largets. Targets may be inpul
P excerpted from the aler Loss Control Committee by user for operalional KPls if desired, on Worksheet.
Apparent Losses 24 $27.357 CRUC Report {2020)*, with naming convenlions updaled « See UARL and ILI in Definilions tab for discussion of size and
Real Losses 14.0 317.433 VPC = Percentiles (%iles) shown on KPI| gauges come from Level 1 pressure limitations.
Unbilled Authorized Cons 0.2 5311 VPC validaled data in the AWWA WLCC Reference Water Audit - Systems lhat fall on the extreme ends of size or connection
Non-Revenue Water 1& B 345 101 Blended Dataset (2020)* density should use caution when interpreting Unit Losses KPIs
- - = KPI %iles shown above are not segregated by cohorls. Limited

Table 1 Source: AWWA Water Loss Control Committee Report {2020)*, with naming conventions updated
2020 AWWA Water Audit Method — Water Audit Qutputs and Key Performance Indicators: Uses and Limitations
Sultable Purposes Principal
Type Indicator Description Assessment | Bench- | Target- | Planning | Tracking | Uses and Limitations Users
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost toss level Utllity, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utllity, Regulators
Real Loss Cost Calculated by Free Water AudIt Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audlt Software v v Reveal theoretical technical Utility, Regulators
Real Loss (UARL) : low ievel of leak
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utility, Regulators
{vol/conn/day} multiple users. tracking and target-setting
Unit Real Losses* Strong and understandable indicator for v v v v v Used for performance Utility, Regulators,
{vol/conn/day} multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collectlon and Utility, Regulators,
{vol/pipeline length/ by utilities with low connectlon denslty. assessment of systems with Policy Makers
day) “low” connection density
Unit Total Losses Strong and understandable indicator, v v High level indicator for Utilities,
{vol/conn/day} suitable for high-level performance trending analysis. Not Customers
New KPI measurement, appropriate for target-setting
ar benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utilities
Index (ILI} influenced by pressure and connection management Is implemented
density.
Value Apparent Loss Cost Indicators with sufflcient technical rigor. v v v Data collection and Utilities,
Rate (value/conn/year} Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use In Utilities,
(value/conn/year) reduction and control interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Validity Data Validity Tier Strong indicator of water loss audit data v v v v Assess caliber of data inputs Regulators,
(DVT) quality, if data has been validated. Tier of the water audit Utilitles
provides guldance on priority areas of
activity.

AWWA Free Water Audit Software v6.0 Dashboard 1



AWWA Free Water Audit Software: FWAS v6.0

Worksheet American Waler Works Associalion
Water Audlt Report for: [PAW- Warren District 450
Audit Year;| 2022 | Jan012022-Dec 312022 | Calendar |

£ Click 'n' to add notes ———

iy Click'g’ to determine data valldity grade To edlt water system Info: "o 10 start page |
To access definitions, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR

Water Supplied Error Adjustments

WATER SUPPLIED choose entry option:

vos Volume from Own Sourcas:[ n [ g | 10 —740.443| MGIYr [nla] e [[200%] percent |under-registration | VOSEA
wi Water Imported:| n ! g | na | MGIYr WIEA
WE Water Exporied:| n| g | nfa MG/Yr WEEA

WATER SUPPLIED: 755.560 MG/Yr
AUTHORIZED CONSUMPTION

BMAC Billed Metered:[ n [ @ | 10 | 538.816| Maivr

BUAC Bilted Ur in|o|na| MG/Yr

UMAC Unbilled Metered:| n | g | 10 | 0.001| MG/Yr choasa entry option:

UUAC Unbilled Unmetered:| n | 8| 10 50,701 MG/Yr [“custom [50.701 MG

AUTHORIZED CONSUMPTION: 589.518 MGNTY
WATER LOSSES 166,042 MGIYr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 (_:_I_wose entry option:

SDHE Systematic Data Handling Errars:| n'| g | 3 1.347 MGIYr 0.25% | default | i
CMI Customer Metering Inaccuracies:| n | @ | 7 10886 MG/Yr i 2.00% | @nt under-registration
uc Unauthorized Consumption:| n | @ | 3 1.347 MG/Yr 0.25% _ default

Default option d for L ized C with ic data grading of 3
Apparent Losses: 13.680 Morvr
Real Losses
Real Losses: 1523562 MG/Yr
WATER LOSSES: 166.042 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 216.744 MG/Yr
SYSTEMDATA N - T
Lm Length of mains:| n | g | 10 ___B8.0| miles (including fire hydrant lead lengths)
Ne Number of service connections:| n | g | 100 5,756 {active and inactive)
Service cannection density: 65 conn/mile main
Arec malars typically | d at the curbstop/ e?y lina? | ~__No
Lp Average length of (pri ] servi Iina:)[pF g | 10 203 f g b property line and meter)
AOP Avaerage Operating Pressure:| n| g | 10 | 84.5| psl
COST DATA
CRUC Customer Retail Unit Charge:| n | g | 10 " $11.61/|$/1000 gallons (US) l Total Annual Operating Cost
VPC Variable Production Cost:| n| g | 10 [ $143.52| $/Milllon gallons | $1,720,845 | siyr (optional Input)
WATER AUDIT DATA VALIDITY TIER:
w The Water Audit Data Validity Score is in Tier V (91-100). See Dashboard tab for additional outputs. ** flote |
A weighted scale for the components of supply, consumption and water loss is Included in the calculation of the Water Audit Data Validity Score

PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, hey can be input below:

1: Unautharized Consumption (UC) UnitTotal Losses:] ~lgaliconn/day

2: Systematic Data Handling Errors (SDHE) Unit Apparent Losses:| | galfconn/day

3: Customer Metering Inaccuracies (CMI) UnitRealLosses™|  |gal/conn/day

Unit Real Losses®;| galimile/day
If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Workshest 1
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AWWA Free Water Audit Software: Dashboard

"go to workshest

go to references

go o grading

FWAS v6,0 Water Audit Report for: PAW- Warren District 450 Audit Year: 2022 Calendar Jan 01 2022 - Dec 31 2022
Data Validity JctualKPlresult gy performance Indicators 120! (599 Worksheal)
Data Validity Score: 92 Data Validity Tier: . TlerV (91-100) gauge %iles per validated Industry ranges’
See Loss Control Planning for Tier Details 757 %ile 75" %ile 75N %lle
Tier 11 (26-50) Tier Il (51-70) Median
| Medlan { Median
Tier IV (71-60) = 25
/_‘\x 25t result is above vlle
Tier | (<25} %lle 90th %ile
Tier V (91-100) 10" %ile 90™ %lle 10% %ile 90" 10% %ile 90' %lle
| [ Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
) 31.41 ' $/conn/year 27.61 $/conn/year _ 3.80_ $/conniyear
NRW Components Summary
_ N 75 %lle 75% %lle
Total Volume of NRW = 217 MG/Yr Total Cost of NRW = Median 75" %ile i
$183,087/Yr 250 Mg
250 STORSRITIE $200,000 2 25
%ile 25" Hoile
= 200 +— . ~—+ $160,000
5 . " $140000 107 %lle gonoulle  10%%be 90" %ile 10N %le 907 %ile
= | Unit ‘I:,%tgl Logses e Unit Appgrsent Losses Unit R}pzaganu‘
& aliconn. 2 g
E 150 il | $120,000 79.0 g ay _ 6.5 galiconn/day galfconniday
3 "
= Average Operaling Pressure o
+ $100,000 845 psl Median 757 Yila Medion__— 75" %iln
100 - 2 + $80,000 fwss 90Lh %ile 260 250
Yhlle %ia A
- - $60,000 (
L 751 %ile '
50 |  $40,000 .
' . | 20,000 I~ [ 107 %ile 30% S e 50 %4lo
| g - Infrastructure Leakage Index (ILI) Unit Real Lossas”
0 | = 25th %ile 3.3 dimensionless 4,690 galimile/day
e 10 %lle | _See UARL definiion for additionsl guidance onthe il : —
I Real Losses Unauthorized Consumption _{UARL) Unavoidable Annual Real Losses 468 MGNT _n 222 galfconniday
 Systematic Data Handling Erors Unbilled Unmetered Auth Cons Guld: Infy tion for Key Peri Indicat i
Ce Meterad orized + The eight indicators shown are the recommended suite per the KPi data by cohorts may be found in 4695 Guidance
- Customer Melaring Inaccuracies Unbiled Auth Coris AWWA Water Loss Control Committee 2020 Posilion on KPIs! Manual, Appendix B (2019)°,
Vol Val * A suile of KPIs is necessary, as no single KPI can holistically = Actual KPI resulls that fall below 10" %ile or above 90 %ite do
olume alus Basis of Valuation te waler loss per nce for a given waler system not necessarily imply error, but should be viewed with scrutiny.
MG/Yr $iYr * See Talhlg '1 he'&w ?misvsnf L::nilaligns‘foiréach K:". Percentiles not intended to imply targets, Targets may be input
g excerpted from the aler Loss Control Commitiee by uset for operational KPls, if desired, on Wotksheel.
Apparent Lossesi 13'7 | 5153'9‘:5 CRUC Report (2020)*, with naming canventions updated * See UARL and LI in Definitions tab for discussion of size and
Real Losses 152‘-4 ] 321-853 VPC Percentiles (%iles) shown on KP| gauges come from Level 1 pressure limitations.
Unbilled Authorized Cons 50.7 5?.2?? VPC validated data in the AWWA WLCC Reference Water Audit = Systems that fall on the extreme ends of size or connection
Non-Revenue Water ) 5158 03? Blended Dataset (2020) densily should use caulion when interpreling Unit Losses KPls,
= * KPI %iles shown above are not segregated by cohorts. Limited

Table 1

Source: AWWA Water Loss Control Committee Report (2020)*, with naming conventions updated

2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations

Sultable Purposes Princlpal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitations U
Sers
Marking | Setting
Attrlbute Apparent Loss Volume | Calculated by Free Water Audit Software 4 v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utllity, Regulators
Real Loss Volume Calculated by Free Water Audit Software v 4 Assess loss level Utllity, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretlcal technical Utility, Regulators
Real Loss (UARL) low level of leak
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utllity, Regulators
{vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses® Strong and understandable indicator for v v v v v Used for performance Utility, Regulators,
{vol/conn/day) multiple users. tracking and target-setting Pollcy Makers
Unit Real Losses? Strong and understandable indlcator for use v v v v v Data collection and Utility, Regulators,
(vol/pipeline length/ by utilities with low connection density. assessment of systems with Pollcy Makers
day} “low” connection denslty
Unit Total Losses Strong and understandable indicator, v v High level indicator for Utilities,
{vol/conn/day) suitable for high-level performance trending analysls. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KP!; can be v v v Benchmarking after pressure Utilities
Index (tLI) influenced by pressure and connection management is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v 4 v Data collection and Utilities,
Rate (value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use [n Utilities,
(value/conn/year) reduction and control interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Valldity Tier Strang indicator of water loss audit data v v v v Assess callber of data inputs Regulators,
{DVT) quality, if data has been validated. Tier of the water audit Utilities
provides guidance on priority areas of
activity.
AWWA Free Waler Audil Software v6.0 Dashboard 1
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AWWA Free Water Audit Software: FWAS v6,0

Worksheet American Waler Works Associalion

Water Audit Report for:| PAW- Kane District 460 ]
Audit Year:| 2022 | Jan 012022 -Dec 312022 | Calendar |

1 Click 'n' {0 add notes
H o Click 'g' to determine data valldity grade

To edit water system Info: | go (o start page |

To access definitions, click the input name vy All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:
Volume from Own Sources:[ n [ g | 10 [_ — 150.127| mMGYr [nlgl @ [ 200%] percent | under-registration |VOSEA
Water Imported:| n | g |nia | ___ImMehr WIEA
Water Exported:| n | g | 10 | MG/Yr WEEA
WATER SUPPLIED: 153.181 MG/Yr
AUTHORIZED CONSUMPTION
Billed Metered:| n | g | 0 |  100.033| MG/Yr
Billed Unmetered:| n | g | na I meir
Unbilled i ln|a|10 4.805| MG/YT choose entry option:
Unbilled Unmetered:| n | 9| 10 7.630 MG/ [ custom [7.630 MGIYr
AUTHORIZED CONSUMPTION: 112.288 MGNT
WATER LOSSES 40923 MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with automailc data grading of 3 choose entry option:
Systematic Data Handling Errors:| n| g | @ i 0.250 MG/Yr 0.25% | default
Customer Metering Inaccuracies: | n| 9| 7 2,135 MGIYr 2.00% | percent lundsr-rgglsﬂ‘ntim I
Unauthorized Consumption:| n | 9 | 3 0.250 MGNr 0.25%  default
Default option sel d for Unat ized C 1, with automatic data grading of 3
Apparent Losses: 2.636 Morvr
Real Losses
Real Losses: 38287 MG/Yr
WATER LOSSES: 40.923 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 53.168 MG/Yr
SYSTEMDATA o - e S o
Length of mains:[ n [ g | 10 B 43.1] miles {including fire hydrant lead lengths)
Number of service connections:| n | g | 10 2,384 (active and Inactive)
Service connection density: i conn./mile maln
Are customer meters typically located at the curbstoplproperty line? | Na
Average length of {private) cusiomer service line:[ n] @ ] 10 200 ft (i g b property line and meter)
Average Operaling Pressure:[ n | g | 10 97.8] psi
COST DATA
Customer Retail Unit Charge:| n | _j_{ 10 F $11.61|[$/1000 gallons (US) Total Annual Operating Cost
Variable Production Cost:| n t gl 10 $736.59( $/Milllon gallons [ $657,393 | Slyr (optional Input)
WATER AUDIT DATA VALIDITY TIER:
= The Water Audlt Data Validity Score is in Tier V (91-100). See Dashboard tab for additional outputs. ** oo
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Valldity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, they can be input below:
1: Unauthorized C nption (UC) Unit Total Losses: galiconn/day
2: Systematic Data Handling Errors (SDHE) Unit Apparent Losses:| galiconn/day
3: Customer Metering I ies (CMI) Unit Real Losses™: galiconn/day
Unit Real Losses®: Vmile/day

If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Worksheet 1
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go to workshest goto gradlg go lo references

Water Audit Report for: PAW- Kane District 460

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 1l (51-70)

Tier IV (71-80)

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

Audit Year: 2022 Calendar

Actual KPI result
_——

Total Loss Cost Rate

NRW Components Summary
Total Volume of NRW = 53 MG/Yr Total Cost of NRW =

Volume (MG/YT)

60 $66,7921Yr $80,000
$70,000
50
- $60,000
40
+ $50,000
30 $40,000
+ §$30,000
20
- $20,000
10
- $10,000
0 30

Unauthorized Consumption
Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

I Real Losses

Systematic Data Handling Errors
Customer Metering Inaccuracies

\ﬁlcl; ;3'_6 Vsaltjre Basis of Valuation
Apparent Losses 26 $20,578 CRUC
Real Losses : 38.3 528,202 VPC
Unbilled Authorized Cons 122 $9.012 VPG
Non-Revenue Water §3.2 $66,702 Blonded

24.24  $/connfyear

47.0 gallconn/day

Average Operating Pressure

(UARL) Unavoidabia Annual Real Losses

The eight indicators shown are the recommended suile per the
AWWA Waler Loss Control Committee 2020 Posilion on KPIs'.
A suite of KPls is necessary, as no single KP| can holistically
walerloss per for a given water syslem
See Table 1 below for Uses and Limitations for each KPI,
excerpted from the AWWA Waler Loss Control Commillee
Report (2020)*, with naming convenlions updated
Percentiles (%iles) shown on KP| gauges come from Level 1
validated data in the AWWA WLCC Reference Water Audit
Datasel (2020)%.

KPI %iles shown above are nol segregaled by cohorls. Limited

Key Performance Indicators

Apparent Loss Cost Rate
12.41 $/conniyear

_. 3.0 gal/conn/day

Jan 01 2022 - Dec 31 2022

Target (see Worksheet)

gauge %lles per validated industry mn9552

75% %lle 75" %ile 750 %He
Medlan
Medlan Median
250
25t \\
Yoll F
e 25t Yile
%ile
10* %lle 90t %lle 10" %ile 90" %ile 10" %ile 90"‘ %lle

Real Loss Cost Rate
11.83_ $/conn/year

il th
Median 75% %ile Lo Mm,,, 75 b
2854
%ile
0% %l 90" %ile 107 %ie " %ile 109 %lle o 907 %ilo
Unit Total Losses Unit Apparent Losses Unit Real Lossas™

44.0 gal/conn/day

1P i
Unlt Raal Lossas
iy Gt ‘gai.l'mile.fday

270 gallconniday

_ 978 pst Median el
ol AOP is above
= 90th %ile o
L 75t e
~~ Median
ot | Infrastructure Leakage Index (ILI)
BN 25k %ile 1.6 dimensionless
e 10th %ile__ | Sea UARL daﬂnlunn for additional guldancs on the ILI

235 MG.Nr

‘Guidance Information for K&y Parformance Indicators

KPI data by cobaris may be found in WRF 4695 Guidance
Manual, Appendix 8 (2019)

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

not necessarily imply error, but should be viewed wilh scrutiny.

= Percentiles nol inlended to imply targets, Targels may be input

by user for operalional KPIs, if desired, on Worksheet

» See UARL and ILIin Definitions tab for discussion of size and

pressure limitations

« Systems that fall on the exlreme ends of size or connection

density should use caution when interpreling Unit Losses KPls

Table 1 Source: AWWA Water Loss Control Committee Report (2020}, with naming canventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Suitable Purposes Principal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitations Users
Marking | Setting
—
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utillty, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utility, Regulators
Real Loss (UARL) low level of leal
Volume Unit Apparent Losses Strong and understandable indicator for v 4 v v v Used for performance Utility, Regulators
{vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses® Strong and understandable indicator for v v v v v Used for performance Utility, Regulators,
{vol/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collection and Utillty, Regulators,
(vol/pipeline length/ by utilities with low connection density. assessment of systems with Policy Makers
day) “low” connection denslty
Unit Total Losses Strong and understandable indicator, v v High level indicator for Utilities,
(vol/conn/day) suitable for high-leve! performance trending analysis. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure | Utilities
Index (ILI) influenced by pressure and connection management is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collection and Utilities,
Rate (value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utilities,
{value/conn/year) reduction and control interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tier Strong indicator of water loss audit data v v v v Assess caliber of data inputs Reguiators,
(DVT) quality, if data has been validated. Tier f of the water audit Utilities
provides guidance on priority areas of
actlvity.
AWWA Free Water Audit Software v6.0 Dashboard 1




FWAS v6.0

AWWA Free Water Audit Software:

Worksheet American ¥valer Warks Associalion
Water Audit Report for:[PAW - 510 Norristown |
Audit Year:| 2022 Jan 012022 - Dec 312022 | Calendar 1
7 Click 'n’ to add notes I -
{ - Click g'to determine data valldity grada To edlt water system Info: [ go 1o atart page |
To access definitions, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjuslments
WATER SUPPLIED choose entry option:
vos Volume from Own Sources:| n[ o] 8 [ 3,384.675| MG/Yr n| gl [ 1.03% percant under-registration |VOSEA
Wi Water Imported:| n| g | 38 | 0.871| MG/Yr nlal4 | 0.00% percent WIEA
WE Water Exported:| n| g | 8 | MGYr WEEA
WATER SUPPLIED: 3430875 MG/Yr
AUTHORIZED CONSUMPTION
BMAC Billed Metered:| n | g | 8 2,308.394| MG/Yr
BUAC Billed Unmetered:| n | g [na | D.000| MG/Yr
UMAC Unbilled Metered:| n| g | 10 7.117) MG/Yr choose antry option:
UUAC Unbilled Unmetered:| n | o | 10 36.103 MG/Yr | custom [38.103 Mevr
AUTHORIZED CONSUMPTION: 2,352,814 MG/Yr
WATER LOSSES 1,078.261 MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 Chm?s‘e entry option:
SDHE Systematic Data Handling Errors: | n | g | 3 5773 MGIYr 0.25% __ default
Ml Customer Metering Inaccuracies. | n| 0 | 7 47.276 MarYr 2.00% | petcant under-registration
uc Unauthorized C: ption:| n| g 3 5.773 MGIYr 0.25%  default
Default option selected for Unauthorized Consumption, with automatic data grading of 3
Apparent Losses: 58,823 MmGrYr
Real Losses
Real Losses: 1,019.438 MG/Yr
WATER LOSSES: 1,078.261 MG/vr
NON-REVENUE WATER
NON-REVENUE WATER: 1,121.481 MG/Yr
SYSTEM DATA o e —m S
Lm Length of mains:| n | g i 388.9| mites (including fire hydrant lead lengths)
Ne Number of service connections:[ n [ g | 10 | 31,553 {active and Inactive)
Service connection density: 81 conn./mlle main
Ara customer maters typically located at the curbstop/pro, ling? _No
Lp A gelength of (privale) cush sarvice Jjna:[ nlg|1]| 19.4| fi {average distance between property line and meter}
AOP Average Operating Pressure:[ n| o | 8 | 80.3] psi
COST DATA
CRUC Customer Retail Unit Charge:| n_ | L{ 10 $11.61($/1000 gallons (US) Total Annual Operaling Cost
VPC Variable Production Cost:| n | g | 10 | $870.74! $/Million gallons | $10,584,344 __|$yr (optional Input)
WATER AUDIT DATA VALIDITY TIER:
* The Water Audit Data Validity Score is in Tier IV (71-90). See Dashboard tab for additional outputs. ** l dag" w
A waighted scale for the components of supply, consumption and water loss is included in the calculation of the Water AudIt Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: If targets exlst for the operational performance indicators, they can be input below:
1: Volume from Own Sources (VOS) Unit Total Losses: gallconniday
2: Unauthorized Consumption (UC) Unit ApparentLosses:| |galfconniday
3: Systematlc Data Handling Ervors (SDHE) Unit Real Losses”: ____|galiconn/day
Unit Real Losses®: gal/mila/day
If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audlt Software v6.0 Worksheet 1
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Tier | (<25)
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All Righls Reserved,
Water Audit Report for: PAW - 510 Norristown

Data Validity
Data Validity Score: 88 Data Validity Tier:  Tier IV.(71-90)
See Loss Control Planning for Tier Details
Tier Il (26-50) Tier 1l (51-70)

Tier IV (71-90)

Tier V (91-100)

AWWA Free Water Audit Software: Dashboard

Audit Year: 2022 Calendar

1,200

1,000

800 -

Volume (MG/YT)

600

400 |

200 -+

Total Volume of NRW = 1,121

I Real Losses

| Systematic Data Handling Errors
Customer Metering Inaccuracies

NRW Components Summary
Total Cost of NRW =

MG/Yr §1,606,671/Yr

$1,800,000
i $1,600,000
+ $1,400,000
1 $1,200,000
+ $1,000,000
+ $800,000
$600,000
1+ $400,000
+ $200,000

- 50

Unauthorized Consumption
Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

Volume Value

MG/Yr $/Yr Basis of Valualion
Apparent Losses 58.8 $681,372 CRUC
Real Losses 1,018.4 $867,666 VPC
Unbilled Authorized Cons 432 $37,633 VPC
Non-Revenue Water! 1,121.5 $1,606,671 Blended

0% Soile %eillg 107 %ile
Unit Total Losses

936 gal/conn/day

Average Operating Pressure

= The eight indicators shown are the recommandad suile per the
AWWA Waler Loss Control Commiltee 2020 Position on KPls?
= A suile of KPIs is necessary, as no single KPI 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 Water Loss Control Commitiee
Report (2020)*, with naming conventions updated
Percentiles (%iles) shown on KPI gauges come from Level 1
validated data in lhe AWWA WLCC Reference Water Audit
Dataset (2020)?

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

Jan 01 2022 - Dec 31 2022

ol result ey Performance Indicators Target (saa Worksheat)
gauge %iles per valldated Industry ranges®
757 %ile 75"' %lle 75 %lle
Median
Medlan Madian
25h
25h
0
gle _ %lle
%ile
10* %ile 90% %lle 10% %lle 0™ %lle 10" %lle 807 %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
49.73 §$/conn/year 21.59  $/conn/year
Median 755 Yila 75 %lle
25 i
%lle

Unlt Apparent Losses
§.1 gal/conn/day

__80:3 psl Median 10" %l Median 75" %lle
s 90th %lle -

%ile
s 751 Yile

result is above
90th %ile
~ | Medlan B ra—
| . Infrastructure Leakaae Index (ILI) Unit Real Loss

By 25 %le 4.5 . dimensionless 7,182 gallmllelday

_ See UARL definition for additional guidance on the ILI
Ani 2258 MGNYr
ation for Key Performance Indicators

go t; worksheet go to greding go to references

90 %hile

107 %ile
Unit Real Losses”
88,5 gallconn/day

90 Yite

— 196 galiconnday
KP) data by cohorls may be found in WRF 4695 Guidance
Manual, Appendix B (2019)°

+ Actual KPI results that fall below 10™ %ile ar above 90" %ile do
not necessarily imply ertror, but should be viewed wilh scrutiny.

» Percentiles not intended to imply largets. Targels may be input
by user for operational KPls, 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 or conneclion
density should use caution when interpreting Unit Losses KPIs,

2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations

Table 1

Source: AWWA Water Loss Control Committee Repart (2020}, with naming conventions updated

Sultable Purposes Principal
Type Indicator Description Assessment | Bench- | Target- | Planning | Tracking Uses and Limitations u
Sers
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utillty, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utllity, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utllity, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utility, Regulators
Real Loss (UARL) low level of leakage
Volume Unit Apparent Losses Strong and understandable Indicator for v v 4 v v Used for performance Utitity, Regulators
{vol/conn/day) multiple users, tracking and target-setting
Unit Real Losses* Strong and understandable Indicator for v v v v v Used for performance Utility, Regulators,
{vol/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indicator for use v v v 4 v Data collectlon and Utility, Regulators,
{vol/pipeline length/ by utilities with low connection density. assessment of systems with Policy Makers
day) “low” connection density
Unit Total Losses Strong and understandable indicator, v v High level Indicator for Utilities,
{vol/conn/day) suitable for high-level performance trending analysis. Not Customers
New KP) measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utilities
Index (L1} influenced by pressure and connection management Is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collection and Utllitles,
Rate (value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and Indicators or contextual Customers
Real Loss Cost Rate assessment of cost efflciency of water loss v v v parameters to use in Utilities,
{value/conn/year) reduction and control interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tier Strong indicator of water loss audit data v v v v Assess callber of data inputs Regulators,
(DVT) quality, if data has been validated. Tier of the water audit Utilities
provides guidance on priority areas of
activity.
AWWA Free Water Audit Software v6.0 Dashboard 1



AWWA Free Water Audit Software: FWAS v6.0

Worksheet American Waler Works Association

Water Audlt Report for: | PAW - 520 Yardle |
Audit Year:| 2022 |  Jan012022-Dec 312022 | Calendar ]

¢~ Click 'n’ to add notes — e
3 o start
1= Click 'g' to determine data validity grade To edit water system Info:|_ga oege |

To access definitions, click the input name y v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:
vos Volume from Own Sources:[ n [ g |16 [__1.114.340| Marvr n [ g 10 [0.17%] percent | under-registration |VOSEA
wi Water Imporied:| n | g | nfa | 0.000| MG/Yr WIEA
WE Water Exported:| n | a| 8 | 73.230| MG/Yr nlal 8 [ 1.985%] percant | under-registration |WEEA
WATER SUPPLIED: 1,041.551 MG/vr
AUTHORIZED CONSUMPTION
BMAC Billed Metered:| n| g | @ | 859.594| MG/Yr
BUAC Billed Unmetered:| n | g |nfa | 0.000| MGrYr
UMAC Unbilled Metered:| n | g | 10 4,223| MG/Yr choose enfry option:
UUAC Unbilled Unmelered:| n| @ | 10 8.418 MG/Yr custom [8.418 —]MG.'Yr
AUTHORIZED CONSUMPTION: 872235 MG/Yr
WATER LOSSES 168.316 MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 chooss entry option:
SDHE Systematic Data Handling Errors:| n | g | 3 ! 2,149 MG/Yr 0.25% |_default |
CMI Customer Metering Inaccuracies:| n | 9| 7 17.628 MG/Yr [200%[ @nl under-registration
uc Unauthorized Consumption:| n | 9] 3 2.149 MG/Yr | 0.25%  default
Default option selected for Unauthorized Consumption, with automatic data grading of 3
Apparent Losses: 21:.927 MG/Yr
Real Losses
Real Losses: 147.388 MG/Yr
WATER LOSSES: 169.316 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 181.857 MG/Yr
SYSTEMDATA i e -
Lm Length of mains:| n | @ | 10 l._ E 191.7| miles (Including fire hydrant lead lengths)
Nec Mumber of service connections:| n | g | 10 | 11,761 (active and Inactive)
Service connection density: 61 conn./mile maln
Are customer meters typically located at the curbslopfproperty line? ]: Nol
Lp Average length of (private) customer service line:[ n| g | 10" | 22.0| ft (average distance b property line and meter)
AOP Average Operating Pressure:[ n| g | 8 | 62.4| psl
COST DATA
CRUC Customer Retail Unit Charge: nl_g 10 }\ $11.61)$/1000 gallans (US) Taotal Annual Operaling Cost
VPC Variable Production Cost:| n | g | 10 $556.89| $/Milllon gallons r __$10,584,344 | siyr (optional input)

WATER AUDIT DATA VALIDITY TIER:

* The Water Audit Data Valldity Score is in Tler IV (71-90). See Dashboard tab for additional outputs. ** dnaghfh:a
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: [f targets exist for the operational performance indicators, they can be input below:
1: Unauthorized Consumption (UC) Unit Total Losses:| gal/conn/day
2: Systematic Data Handling Errors (SDHE) Unit Apparent Losses:| | galiconn/day
3: Customer Metering I ies (CMI) Unit Real Losses™:| |galiconn/day
Unit Real Losses®: gal/mile/day

If entered above by user, targets will display onﬁgaﬁges (see Dashboard)

AWWA Free Water Audit Software v6.0 Worksheet 1
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N

Data Validity
Data Validity Tier:
See Loss Control Planning for Tier Details

8s

Data Validity Score:
Tier Il (26-50)
N
Tier | (s25)

NRW Components Summary

120
100
80
60

Total Volume of NRW = 182 MG/Yr
40
20

200
0 =

180 -
I Real Losses

160
140

' Systematic Data Handling Errors
Customer Metering Inaccuracies

Volume (MG/Yr)

Volume
MG/Yr
Apparent Losses 21.9
Real Losses 147.4
Unbilled Authorized Cons 12.6
Non-Revenue Water 182.0

AWWA Free Water Audit Software: Dashboard

Water Audit Report for: PAW - 520 Yardley

_Tier IV (71-80)

Tier |1l (51-70)

Tier IV (71-90)

Tier V (91-100)

Total Cost of NRW =
SIBTIBNE - 5400,000

$350,000
$300,000
$250,000

$200,000

Unauthorized Consumption
Unbilled Unmetered Auth Cons
Unbilled Melered Authorized Cons

V$z-;l¢1re Basis of Valuation 3
$253,619 CRUC
$82,080 VPC .
$7.040 VPC
$342,738 Blended

-+ $150,000 i~='90|h%ue |
[ £ $100,000 e 750 %6
f 1 $50,000 — Median

- §0

Audit Year: 2022 Calendar

Actual KPI result
————

Key Performance Indicators

go to worksheal go to grading go lo refarences

Jan 01 2022 - Dec 31 2022

Targel (see Worksheet)

gauge %lles per valldated industry r*anges2

757 %ile 754 %lle 754 %ilo
Median ,»—7.\ ==
Medlan | \ Median |I
25 ‘ "
%lle o b "zﬁzsila N
25
%lle [ |
10" %lle 90t %ile 10" %lls 0™ %ile 104 %ile 90" %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
. 2854 S$/conn/year 21.56  $/connfyear 6.98  $/conn/year
" 75t %ile 75 %lle
Median = & ?5" Yelle Median _—

10 %ile 8
Infrastructure Leakage Inde.

T

X (I

90% Slla

1075 %lle 107 %ile 10" %lls 907 %llo
Unit Total Losses Unit Apparent Losses Unit Real Lossas™
39.4  galiconn/day 51 gal/conn/day 34.3 palfconniday
Average Oparating Pressure
624 pai Median 757 %l
250 .
Yelle

AWWA Waler Loss Control Committee 2020 Position on KPIs’.
A suite of KPIs is necessary, as no single KPI can holistically
water loss per for a given water system

See Table 1 below for Uses and Limitations for each KPI,
excerpted from he AWWA Water Loss Conlrol Commitiee
Report {2020)*, with naming caenvenlions 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 above are nol segregated by cohorls. Limiled

o 1 Unit Real Lozses®
i 25t ile X imensionless 2,06 gal/mile/day
—— 10h%ie | See UARL definition for additional guidance on the ILI TP
(UARL) Unavoidable An 5 722 MG/Yr 16.8 galiconn/day
lon for Koy Perf Tndlicat
The eight indicalors shown are the recommen te per the HPI dala by cohorts may be found in WRF 4695 Guidance

Manual, Appendix B (2018)°.

Actual KPI resulls that fall below 10™ %ile or above 90" %lle do
not necessarily imply error, but should be viewed with scrutiny.
Percentiles nol intended lo imply largets. Targels may be input
by user for operaticnal KPls, if desired, on Worksheet.

See UARL and ILI in Definitions lab for discussion of size and
pressure limitalions.

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

Table 1 Source: AWWA Water Loss Control Committee Report (2020)!, with naming conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Sultable Purposes Principal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitations e
Marking | Setting s
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utllity, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretlcal technicat Utility, Regulators
Real Loss (UARL} low level of leak
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utility, Regulators
(vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses® Strong and understandable indlcator for v v v v v Used for performance Utility, Regulators,
(vol/conn/day) multiple users. tracking and target-setting Palicy Makers
Unit Real Losses® Strong and understandable Indicator for use v v v v v Data collection and Utility, Regulators,
(vol/pipeline length/ by utillties with low connection density. assessment of systems with Policy Makers
day) “tow” connectlon denslty
Unit Total Losses Strong and understandable indicator, v v High level indicator for Utilities,
(vol/conn/day) suitable for high-level performance trending analysis. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Raobust, specialized ratio KPI; can be v v v Benchmarking after pressure Utilities
Index (ILI) influenced by pressure and connection management is Implemented
density.
Value Apparent Loss Cost Indicators with sufficient technlcal rigor. v v v Data collection and Utilitles,
Rate (value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulatars,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efflciency of water loss v v v parameters to use in Utilities,
{value/conn/year) reduction and control interventions and conjunctlion with Loss Cost Regulators,
New KPI programs. Rates Customers
Validity Data Validity Tier Strong indicator of water loss audit data v v v v Assess caliber of data Inputs Regulators,
{DVT) quality, if data has been validated. Tier of the water audit Utllities
provides guidance on priority areas of
actlvity.
AWWA Free Water Audit Software v6.0 Dashboard 1
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AWWA Free Water Audit Software: FWAS v6,0

Worksheet American Water Warks Assoclation

Water Audit Report for:[PAW - 530 Abington |

Audit Year:| 2022 |  Jan 012022 - Dec 31 2022 | Calandar ]
i Click 'n' to add notes .
i - Click'g' to determine data valldity grede To edit water system info: [ 900 start page |
To access definitions, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose enlry option:
Volume from Own Sources [ n[ g |10 [  543.594| MGrvr [nlal10[ 072%| percent | under-registration |VOSEA
Water Imported:| n | g | n/a 0.000| MG/Yr WIEA
Water Exported:) n | g | nfa 0.000| MG/Yr WEEA
WATER SUPPLIED: 5475368 MG/Yr
AUTHORIZED CONSUMPTION
Billed M dln|g|® 371.096| MG/Yr
Billed L d:in|g|na 0.000| MG/Yr
Unbllled Metered:| n | g | 10 0.821] MG/Yr choose entry option:
Unbilled U d:| n| 8|10 8.350 MG/Yr cuslom {9.350 MGIYr
AUTHORIZED CONSUMPTION: 381.367 MGIYr
WATER LOSSES 166168 MG/Yr

Apparent Losses
Default option selected for Systematlc Data Handling Errors, with automatic data grading of 3 choose eniry oplion:

Systematic Data Handling Errars:| n'| g | 3 0.828 MG/Yr _0.25% _ default —
Customer Metering Inaccuracias:| n| @ | 7 7.682 MGiYr 2.00% reent lundar-ra_gislratfoni
0.25% _defaull

Unauthorized Cf p njgj:s3 0.928 MG/Yr
Default option selected for Unautharized Consumption, with automatic daia grading of 3
Apparent Losses: 9.448 MG/Yr
Real Losses
Real Losses: 156,722 MG/Yr
WATER LOSSES: 166.169 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 176:440 MG/Yr
SYSTEM DATA - o
Length of malns:l nlagl 138.7| miles (Including fire hydrant lead lengths)
Number of service connections:| n| g | 10 6,571 (actlve and inactive)
Service connection density: ‘47 conn./mile maln
Are customner meters typically located at the curbstop/pro Ine? | No
Average length of (private) customer sarvice line:{ n] g | 10 208 ft {average distance between property line and meter)
Average Operating Pressure:| n| g | 8 | 85.0/ ps!
COST DATA
Customer Retail Unit Charga:!_nl_g_{ 10 [_ ~ $11.61|[$/1000 gallons (US) Total Annual Operating Cost
Variable Production Cost:| n| g | 10 | $375.65| $/Million gallons ! $2,023,238 1S/yr (optional Input)
WATER AUDIT DATA VALIDITY TIER:
*+ The Water Audit Data Validity Score s in Tier IV (71-90). See Dashboard tab for additional outputs. *** | goto |
A weighted scale for the components of supply, consumption and water loss Is included in the calculation of the Water Audit Data Valldity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indlcators, they can be input below:
1: Unauthorized Consumption (UC) Unit Total Losses:| _]galfoonn!day
2: Systematic Data Handling Errors (SDHE) Unit Apparent Losses: _|gallconniday
3: Customer Metering Inaccuracles (CMf) Unit Real Losses™: gallconniday
Unit Real Losses®: galimile/day

If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Worksheet 1
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Data Validity
Data Validity Tier:
See Loss Control Planning for Tier Details

Data Validity Score: 90

Tier Il (26-50)

Tier | (s25)

AWWA Free Water

Water Audit Report for: PAW - 530 Abington

Tier IV (71-80)

Tier 11 (51-70)

Tier IV {71-80)

Tier V (91-100)

NRW Components Summary

Total Volume of NRW = 176 MG/Yr
200

180
160
140 |
120 |
100 |
80 |
60 !
20 |
20 |

Volume (MG/Yr)

[
[ Real Losses
] Systematic Data Handling Emors
Customer Metering Inaccuracies

Volume
MGIYr
Apparent Losses 8.4
Real Losses 166.7.
Unbilled Authorized Cons 103
Non-Revenue Water 176.4

Unbitied Metered Authorized Cons  |°

V;.j",": Basis of Valuation |,

£109,478 CRUC

§$58,872 VPC Iy
$3,858 VPC

$172,207 Blended

t Software: Dashboard _;oGworksh_eel_ go to grading go to references
Audit Year: 2022 Calendar Jan 01 2022 - Dec 31 2022
JctualKPiresult Koy Performance Indicators 127! (see Workshest)
gauge %iles per valldated Industry ranges2
75 %llo 75t %lle 754 %ile
Median
Median Median |
25t "
%ile 505"8
25 A
%lle \_
10" %ile 90 %ile 10t %ila 80* %ile 10" %ile 90t %lle
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

25.62 $/conn/year

16.66_ $/conn/year

75% %ile

_ 8.96_ $/conn/year

75" %ile

Total Cost of NRW = Medlan 75t %ile
SIT220TV 6500009 25 ; s
%ile 4 25m “ile
i $180,000 : %o
 $160,000 _
07 e i LT — S0 %le 107 %ie 907 %lle
[ $140,000 Unit Total Losses Unit Apparent Losses Unit Raal Lossas®
| 69.3 galiconn/day 39 galiconniday 653" gallconniday
+ $120,000
| 1 | Average Operating Pressure ;
© $100,000 95  psi Median___—75" %ile Median 75% %lle
- $80,000 e 90th %ile 250 25m
" se0000 hie Yol £
- 75th %ile
— + $40,000
. $20,000 o edien 107 Sala w5 107 Halla 90" alle
’ | . Infrastructure Leakage Index (ILI) Unit Real Lossas®
L g0 S 25th %ile 2.3 dimensionless 3,096 galimile/day
—— 10 %o | __ Soo UARL definition for additional guidance onthe ILl ™, B e |
Unauthorized Consumption (UARL} Unavoideble Annual RealLosses 668 MGNr 27.9 gallconn/day
Unbilled Unmetered Auth Cons Guid: Inf ion for Kay Parf Indicat

The eight indicalors shown are the recommended suite per the
AWWA Water Loss Cantrol Committee 2020 Position on KPIs?
A suile of KPIs is necessary, as no single KPI can holistically
water loss per for a given water system.
See Table 1 below for Uses and Limitalions for each KPI,
excerpted from lhe AWWA Waler Loss Contral Commitiee
Report (2020)*, with naming conventions updated
Percentiles (%iles) shown on KP| gauges come from Level 1
validated data in lhe AWWA WLCC Reference Water Audit
Dalaset (2020)2
KPI %iles shawn above are not segregaled by cohorts. Limited

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

Aclual KPI resulls that fall below 10" %ile or above 90" %ile do
nol necessarlly imply error, but should be viewed with scrutiny
Percentiles nol intended to imply targels. Targets may be input
by user for operational KPls, if desired, on Worksheetl

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

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

Ta ble 1 Source: AWWA Water Loss Control Committee Report (2020)%, with naming conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Sultable Purposes Princlpal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitatlons Users
Marking | Setting
Attribute Apparent Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utllity, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utility, Regulators
Real Loss Volume Calcutated by Free Water Audlt Software v v Assess loss level Utliity, Regulators
Real Loss Cost Calcuiated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretlcal technical Utllity, Regulators
Real Loss {UARL) low level of leakag
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utility, Regulators
{vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses® Strong and understandable indicator for v 4 v v v Used for performance Utility, Regulators,
{vol/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collection and Utllity, Regulators,
(vol/pipeline length/ by utilities with low connection density. assessment of systems with Policy Makers
| _day) “low” connection density
Unit Total Losses Strong and understandable indicator, 4 v High level Indicator for Utilltles,
{vol/conn/day) suitable for high-level performance trending analysis. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utilitles
Index {ILI) influenced by pressure and connection management Is Implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data coltection and Utilities,
Rate {value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utilltles,
(value/conn/year) reduction and control interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Validity Data Validity Tier Strong indicator of water loss audit data v v v v Assess caliber of data inputs Regulators,
(DVT) quality, if data has been validated. Tier ,of the water audit Utilities
provides guldance on priority areas of
activity.
AWWA Free Water Audit Software v6.0 Dashboard 1
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AWWA Free Water Audit Software: FWAS v6.0

Worksheet Amenican Waler Works Assacialion

Water Audit Report for:|[PAW - 540 Susquehanna |

Audit Year:| 2022 |  JanO012022-Dec312022 | Calondar |
= Click 'n' to add notes | p———j
' ¢ Click 'g’ to determine data valldity grade To edft water systam Info: @p_a‘qe_j
To access definitions, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:
Volume from Own Sources:| n | g | 10 207.648) MG/Yr [(nla] 10 [576%] percant | [under-registration |VOSEA
Water Imported:| n | g | va 0.000/ MG/Yr WIEA
Waler Exported:| n | g | nfa 0.000! MG/Yr WEEA
WATER SUPPLIED: 1220341 MG/YT
AUTHORIZED CONSUMPTION
Billed Metered:| n[ g | & | 128.789| MG/Yr
Billed Unmetered:| n | g | nfa | 0.000| MG/Yr
Unbilled Metered:| n | a | 10/ | 0.693| MG/Yr choose entry option:
Unbilled Unmetered:| n | @ | & 2427 MGIYr | custom [2.427 MGHYr
AUTHORIZED CONSUMPTION: 432.908 MG/Yr
WATER LOSSES B7.432 MG/Yr
Apparent Losses
Default option selected for Sy Data Handling Errors, wilh automatic data grading of 3 °h°‘?5° entry option:
Systematic Data Handling Errors:| n | g | 3 0.324 MGIYr 0.25% __default
Customer Metering Inaccuracies:| n | 9 | 4 2,663 Morvr [ 2.00% | percent under-registration
Unauthorized Consumption:| n | @ | 3 0324 merYr 0.25% . default
Default option selected for Unauthorized Consumption, with automatic data grading of 3
Apparent Losses: 3312 moenvr
Real Losses
Real Losses: 84,120 MG/Yr
WATER LOSSES: B87.432 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 90.552 MG/Yr
SYSTEMDATA P o o
Length of mains:{ n | g | 10 | N 62.2| miles (including fire hydrant lead lengths)
Number of service connections:| n | g | 10| 2,893 (active and Inactive)
Service connection density: ‘47 conn./mlle main
Are customer meters typically located at the curbslop/p line? | No]
Average length of (private) customer service line: rn a9 i 10 |_ i 18.8] ft (average dislance between property line and meter)
Average Operating Pressure:| n| g | & L 79.2| psl
COST DATA
Customer Retail Unit Charge:[ n[ g | 10/[ $11.61][sMo00 gations (us) | Total Annual Operating Cost
Variable Production Cost:| n | g | 10/ | $904.48| $Million gallons | $806,423 [$fyr (optional input)

WATER AUDIT DATA VALIDITY TIER:

=+ The Water Audit Data Validity Score Is In Tier IV (71-90). See Dashboard tab for additional outputs. *** | dﬁ:&; @
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Valldity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, they can be input below:
1: Customer Metering Inaccuracles (CMI) Unit Total Losses:| ~ |pgaliconn/day
2: Unauthorized Consumption (UC) Unit Apparent Losses: galfconn/day
3: Systematic Data Handling Errors (SDHE) Unit Real Losses™| | galiconn/day
Unit Real Losses®: | galimiladay

If entered above by user, targets wifl display on KPl gauges (see Dashboard)

AWWA Free Water Audlt Software v6.0 Worksheet 1
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go lo grading

¢ AWWA Free Water Audit Software: Dashboard
WaterAudltRuportIcr PAW - 540 Susquehanna Audit Year: 2022 Calendar

Amancan
o
FWAS vB.0

Data Validity JctualKPitesut oy Performance Indicators T2 (see Worksheet)
Data Validity Score: 87 Data Validity Tier:  Tier IV (71-80) gauge %iles per validated industry ranges?
See Loss Control Planning for Tier Details 750 %lle 754 %ile 75" %lle
Tier 11 (26-50) Tier lll (51-70) Median
Median Madian
Tier IV (71-0) 2" 260
%ile %ile
pL
Tier | (s25) %ile p
Tier V (91-100) 10 %lle 90* %ile 10t %ile 90% %lle 10t %ile 90t %ile
I A L B | Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
o 39.54 $/conn/year 13.24  $/connfyear 26.30 $/conniyear
NRW Components Summary
75% %lle 75% %ile
Total Volume of NRW = 91 MG/Yr Total Cost of NRW = Median 75 %ile Modian
100 SUT20TIYE e440.000 26 259
%ile 25n Shile
90 | elle %
$120,000 N\
- 80
& 70 ~ $100,000 105%lle 90" %o 107 %le 90" Wil 10" %lle 907 %ile
= Unit Total Losses Unit Apparent Losses Unit Real Lossas”
e 82.8_ gal/conn/day .34 gal/conn/day T9.7  galiconniday
2 $80 000 N o
£ wverage Operating Pressure
% 9.2 psl Median__—1o0 telle Median 75" %lle
+~ $60,000 % 2 {53
40 s 90t %ile 250 250 /
30 alle Yolle A5 ]
- $40,000 hses 75th %ile N
20 ]
10 ~ $20,000  Medlan 107 Slle g 107 %ila
. Infrastructure Leakage Index (ILI) Unit Real Losses®
0 | g0 . 25th %lle 3.4 dimensionless __ 3,705 . galimile/day
e oth e | See UARL dafinition for additional guidance on the ILI -
- Real Losses Unauthorized Cornisumption (UARL) Unavoidable Annual Real Losses _ 245 MGIYr 5 232 galiconn/day
& Systematic Data Handling Erors Unbilled Unmetered Auth Cons Information for Key Perf Indi -
5 i il i - The eight indicators shown are the recommended suile per the KPI data by cohorls may b found in WRF 469 idance
Customer Metering Inaccuracies Unbilled Metered Autharized Cons AWWA Water Loss Contral Commitlee 2020 Posilion on KPIs? Manual, Appendix B (2019)°
* A suite of KPls is necessary, as no single KPI can holistically « Aclual KPI resiilts that (all below 10" %ile or above 90" %ile do
Volume Value Basis of Valuation communicate water loss performance for a given waler system nol necessarily imply eror, but should be viewed with scruliny.
MG/Yr $/Yr See TalbI: f1 be!&w on\;Vl\Jl\slf\SVens Ltni(alignslrolréach K:I = Percenties not intended to imply targels. Targels may be input
Apparent Losses ' 33 538 269 CRUC excerpled from ? / ater O§s onlrol Committee by user for operational K?ls_ ifdesjred, on wml_mmﬂ_
-y Reporl (2020)*, with naming convenlions updated. See UARL and IL| in Delinitions tab for discussion al size and
Real Losses 84.1 578 085 VPC + Percentiles (%iles) shown on KP| gauges come from Level 1 pressure limitations
Unbilled Authorized Cons 31 32 m' VPC validated dala in the AWWA WLCC Reference Water Audit Systems that fall on the extreme ends of size or cannaction
Non-Revenue Water 90.6 $117, 20? Blended Dalaset (2020)* density should use caution when interpreling Unit Losses KPIs
. = KPI %iles shown above are not segregated by cohorts. Limiled

Table 1 Source: AWWA Water Loss Control Committee Report {2020)!, with naming canventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Sultable Purposes
Princlpal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitations Users
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utllity, Regulators
Apparent Loss Cost Calculated by Free Water Audlt Software v v Assess cost loss level Utillty, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utllity, Regulators
Unavoidable Annual Calculated by Free Water Audlt Software v v Reveal theoretical technical Utility, Regulators
Real Loss (UARL) low level of leakage
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utility, Regulators
{val/conn/day) multiple users. tracking and target-setting
Unit Real Losses* Strong and understandable indicator for v v v v v Used for performance Utility, Regulators,
(val/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable Indicator for use v v 4 v v Data collection and Utility, Regulators,
(vol/pipeline length/ by utllities with low connectlon density. assessment of systems with Policy Makers
day) “low” connection density
Unit Total Losses Strong and understandable indicator, v v High level indicator for Utllitles,
(vol/conn/day) suitable for high-level performance trending analysls. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utllitles
Index {ILI} influenced by pressure and connection management is Implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collection and Utilities,
Rate {value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utilities,
(value/conn/year) reduction and control interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Validity Data Validity Tier Strong indicator of water loss audit data v v v v Assess caliber of data inputs Regulators,
(DvT) quality, if data has been validated. Tier of the water audit Utilitles
provides guidance on priority areas of
actlvity.
AWWA Free Water Audlt Software v6.0 Dashboard 1



AWWA Free Water Audit Software: FWAS v6.0

Worksheet Amenican Waler Works Associalion
Water Audit Report for: Fﬁw - 550 Bangor |
Audit Year:| 2022 Jan 01 2022-Dec 312022 | Calend. ]
7 Click 'n’ to add notes B vy rrrrrr—
¢ Click 'g" to determine data validity grade Ta edit waler syetem Info; !__g&lg_s M
To accsss definitions, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:
VoS Volume from Own Sources:[ n | g | 10 [ ___267.083] MG/Yr [nTol10:[ 1.04%] percent | over-regisiralion _|VOSEA
wi Water Imported:| n| g |nfa | 0.000] MG/Yr WIEA
WE Water Exporied:| n | g | nfa 0.000] MG/Yr WEEA
WATER SUPPLIED: 264.334 MG/Yr
AUTHORIZED CONSUMPTION
BMAC Billed Metered:| n| g | 8 | 176.970] MG/Yr
BUAC Billed Unmetered:{ n | g jnf | .000] MG/Yr
UMAC Unbilled Metered:{ n | g | 10 _0.488| MG/Yr cheose entry option:
UUAC Unbilled Unmetered:| n | @ | & 10507 MG/Yr cuslom i‘llJ.ﬁlJT MGYr
AUTHORIZED CONSUMPTION: 187.965 Me/Yr
WATER LOSSES 76.368 MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with data grading of 3 — _choos_eﬂry_o_p!ion:
SDHE Systemnatic Data Handling Errors:| n | @ | 3 0,442 MG/Yr 0.25%  default
cMI Customer Metering Inaccuracies:| n | 8 | 3.622 mG/Yr 2.00% I p_e reant 1undar§lﬁlralhn
uc Unauthorized Consumption:| n | 8 | 3 0.442 MG/Yr 0.25%  default
Default option selected for Unauthorized Consumption, with automatic data grading of 3
Apparent Losses: 4.506 MG/Yr
Real Losses
Real Losses: 71.862 MG/Yr
WATER LOSSES: 76,369 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: B7.364 MG/Yr
SYSTEM DATA N - o B )
Lm Length of mains:l n|lgl1o I _5:]-,3| miles (Including fire hydrant lead lengths)
Nc Number of service connections:| n | g | 10| 3,487 | (active and inactive)
Service connection density: 61 conn./mile maln
Are customer meters typically located at the curbstop/propertyline? [ No|
Lp Avarage length of (private) customer service Iinn-I nig [ 10 16.5| ft [¢ ge distance b property fine and meter)
AOP Average Operating Pressure:I n '?i 8 i_ 83.§t psi
COST DATA
CRUC Customer Retail Unit Charge:[ n | a | 10 [ $11.61|5/1000 gations (US) ] Total Annual Operating Gost
VPC Variable Production Cost:| n | g | 10 $389.50/ $/Million gallons E $1,196,072 $/yr (optional Input)
WATER AUDIT DATA VALIDITY TIER:
++ The Water Audit Data Validity Score Is in Tier IV (71-80). See Dashboard tab for additional outputs. *** | gota [
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, they can be input below:
1: Unauthorized Consumption (UC) Unit Total Losses:| _____|galiconn/day
2: Systematic Data Handling Errors (SDHE) Unit Apparent Losses:| ~ |gal/conn/day
3: Customer Metering Inaccuracies (CMI) UnitReal Losses™| ~ |galfconn/day
Unit Real Lossos™| gal/mile/day

If entered above by user, targets will disptay on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Workshest 1
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FWAS v6.0 Wate

r Audit Report for: PAW - 550 Bangor

Data Validity

Data Validity Score: 89 Data Validity Tier:  Tier IV (71-80)
See Loss Control Planning for Tier Details

Tier Il (26-50)

Tier | (s25)

Tier 11l (51-70)

/\ Tier IV (71-80)

Tier V (91-100)

NRW Components Summary
Total Volume of NRW = 87 MG/Yr Total Cost of NRW =

100
90
80
70
60
50
40
30
20 |
10
0!

Volume (MG/Yr)

Real Losses

SESIONT 490,000

- $80,000
| $70,000
| $60,000

+ $50,000

i $40,000

1 $30,000

+ $20,000

I $10,000
- $0

— Unauthorized Consumption
Syslematic Data Handling Errors Unbilled Unmetered Auth Cons

_Customar Metering Inaccuracies

Unbilled Metered Authorized Cons

Velume Value

MGAYr $iYr Basis of Valuation
Apparent Losses 4.5 $52,208 CRUC
Real Losses 71.8 $28,709 VPC
Unbilled Authorized Cons : 11.0 $4,393 VPC
Non-Revenue Water 87.4 $85,310 Blended

2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations

Actual KPI result
——

Shile 4~

W0 90" %la 107 %ile
60.0 gal/conn/day

Average Operating Pressure

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

i waterloss per for a given water system
See Table 1 below for Uses and Limitations for each KPI,
excerpled from the AWWA Waler Loss Conlrol Commitiee
Report (2020)}, with naming conventions updaled.
Percentiles (%iles) shown on KP| gauges come from Level 1
validated dala in the AWWA WLCC Reference Water Audit
Datasel (2020)2

KPI %iles shown above are not segregated by cahoris. Limiled

Key Performance Indicators
gauge %lles per validaled industry ranges2

75 %lle 75 %lle 75t %ile
Median /"—“‘\
Median \\
25t th \
%ile " "2A,5IIe \
25
%ile E :j | i
10" %ile 90" %ile 10% %ile 90" %ile 107 %ile 90" %lle
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
23.21 $/conn/year 14.97 S/conntyear 8:23 $/conniyear
75" %ile 75" %ile
Median T5% ila Medlan
250
%lle 25h

Unit Total Losses Unit Apparent Losses Unit Raal Losses®
3.5 galiconn/day 56.5 gallconn/day

s 90L %ile
{1 75th %ile
| Median ® Shilo
[—— Infrastructure Leakage Index (ILI) Unit Real Losses®
) 25ih %ile 2.6 dimensionless . 3,454, gal/mile/day
=l 1o e | . ional quidanca onthalll I
(UARL) Una __I?!a Annual Real Losses . 28.0 MGIYr 22,0 gallconn/day il

Guldance Information for Key Performance Indicators

Table 1 Source: AWWA Water Loss Control Committee Report {2020)*, with naming conventions updated

Target (see Worksheet)

o)

90" Helie 10™ %lla

KPI data by cohorls may be found in WRF 4895 Guidance
Manual, Appendix B (2019)°

+ Actual KPI results thal fall below 10™ %ile or above 90" %ile do
not necessarily imply error, but should be viewed with scrutiny

+ Percentiles not intended to imply largets. Targets may be input
by user for eprational KPs, if desired, on Worksheet
Sea UARL and IL] in Definitions tab for discussion of size and
pressure limitations.

+ Syslems {hat fall on lhe extreme ends of size or cannection
density should use caution when interpreling Unit Losses KPls

Sultable Purposes Principal
Type Indicator Description Assessment | Bench- | Target- | Planning | Tracking Uses and Umitations U
sers
Marking | Setting
Attribute Apparent Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utllity, Regulators
Apparent Loss Cost Calculated by Free Water Audlt Software v v Assess cost loss level Utllity, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess [oss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utllity, Regulators
Real Loss (UARL) low level of leak
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utility, Regulators
{val/conn/day} multipfe users. tracking and target-setting
Unit Real Losses® Strong and understandable Indicator for v v v v v Used for performance Utility, Regulators,
(vol/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable Indicator for use v v v v v Data collection and Utllity, Regulators,
(vol/pipeline length/ by utilities with low connection density. assessment of systems with Policy Makers
day) “low” connectlon denslty
Unit Total Losses Strong and understandable indicator, v v High level indicator for Utllities,
(vol/conn/day) suitable for high-level performance trending analysls. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, speclalized ratio KPI; can be v v v Benchmarking after pressure Utllities
Index {ILI} influenced by pressure and connection management is Implemented
density.
Value Apparent Loss Cost Indicators with sufficlent technical rigor. v v v Data collection and Utilities,
Rate (value/conn/year) Pravlde the unit financlal value of each type assessment on AWWA Regulators,
New KP1 of loss, which Is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use In Utilltles,
(value/conn/year) reduction and contro! Interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Validity Data Validity Tier Strong indicator of water loss audit data v v v v Assess caliber of data inputs Regulators,
(DVT) quality, I data has been validated. Tier of the water audit Utillties
provides guidance on priority areas of
activity.
AWWA Free Water Audit Software v6.0 Daghboard 1



AWWA Free Water Audit Software: FWAS v6,0

WOrkS heet Amencan Waler Works Associalion,
Water Audit Report for:[PAW - 560 N. h |
Audit Year:| 2022 |  Jan012022-Dec 312022 | Calandar |
 Click 'n’ to add notes e
f ¢+ Click g’ to determine data validity grade To edit water system Info: l—@—‘MJ
To access definitions, click the input name vy All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Waler Supplied Error Adjustments
WATER SUPPLIED choose entry option:
vos Volume from Own Sources:| n| a | 106 [ 766.368] MGnYr [nlal0 [0.21%] | L] under-registration | VOSEA
wi Water Imported:| n | g | na 0.000| MG/Yr WIEA
WE Water Exported:| n | g | va 0.000| MGrYr WEEA
WATER SUPPLIED: 756.958 MG/t
AUTHORIZED CONSUMPTION -
BMAC Billed Metered:| n| g | 8 | 617.240| MG/Yr
BUAC Billed U d:| n | g | na _0.000| MG/Yr
UMAC Unbilled Metered:| n| g |10 |  6.158] MG/Yr choose entry oplion:
UUAC Unbilled U g:[n| ol 6.964 MG custom [6.964 |merve
AUTHORIZED CONSUMPTION: 830,362 MG/Yr
WATER LOSSES 126.586. MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Erors, with automatic data gmding of 3 choose entry option:
SDHE Systematic Data Handling Errors:| n| g | 3 " 1.543 MG/Yr 0.25% | default
CMI Customer Matering Inaccuracies:| n | 8 | 8 12,722 meivr percent under-reglstration
uc Unauthorized Consumption:| n| 8 | 3 1.543 MG/Yr 0.25% | _default
Default option selected for Unauthorized Consumption, with automatic data grading of 3
Apparent Losses: 15808 MG/Yr
Real Losses
Real Losses: 110.787 MG/Yr
WATER LOSSES: 126596 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 130.718 MG/Yr
SYSTEMDATA i — o o
tm Length of mains:| n k q 10 157.8| miles (including fire hydrant lead fengths)
Nc Number of service connections:| n | g | 10 10,462 {active and Inactive)
Service connection density: 66 conn./mlle main
Are customer meters typically located at the curbstopfproperty line? ['_ —_ No
Lp Average lenath of (private) customer service line:[ nl gl 10 18.9| ft (average distance between property line and mater)
AOP Average Operating Pressure:[ n[ g | & | 04.9| psi
COST DATA
CRUC Customer Retail Unit Charge:[ n | g | 10 | $11.61/($/1000 gallons (US) Total Annual Of g Cost
VPC Variable Production Cost:| n | @ | 10| $322.68| $Million gallons | $3,240,691 |54yr (optional Input)
WATER AUDIT DATA VALIDITY TIER:
++ The Water Audit Data Valldity Score is in Tier IV (71-90). See Dashboard tab for addltional outputs. ** i W] i
A weighted scale for the components of supply, censumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, they can be Input below.
1: Unauthorized Consumption (UC) Unit Total Losses: _|galfconniday
2: Systematic Data Handling Errors (SDHE) Unit Apparent Losses: _igalf fday
3: Customer Metering Inaccuracles (CMI) Unit Real Losses™; galfconn/day
Unit Real Losses®:|_ gal/mile/d
If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Worksheet 1



350, Al Righis Reserved AWWA Free Water Audit Software: Dashboard 90 1o workshoet go o grading

Water Audit Report for: PAW - 560 Nazareth Audit Year: 2022 Calendar Jan 01 2022 - Dec 31 2022
Data Validity JclialkPiesut  Key Performance Indicators Target (sa0 Worksheet)
Data Validity Score: 89 Data Validity Tier:  Tler IV (71-90) gauge %iles per validated industry ranges’
See tLoss Conirol Planning for Tier Details 75% %ile 75M %ile 75" %lle
Tier H (26-50) T Tier Il (51-70) Median )
Median / edian \ .
) 251 o
Tier \V (71-90) %lle 0
25% \
Tier | (s25) ol
Tier V (91-100) 10t %ile 90" %ile 10t %lle 90% %lle 10t %ile 90 %ile
o | - |l Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
- 20.82 $/conniyear 17.41 $/conn/year ' 342 $iconnfyear
NRW Components Summary e "
Total Volume of NRW=140 MGYr  Total Cast of NRW = Median 757 %lle Meclan, e Motisn e
. $222,0020¥r  g5c0 00 250 ) ' 26m
| %ile 250 ! Shila
| 9iile ) %
10 | iy
- | : L $200,000 '
5 1204 107 % 90" 107 ile anole  10n%de 507 %hile
= | Unit 'g%tgl Losses b Unil Apn:[lent Losses Unit "é'b’c';"“““
+ D alfconn/aa;
g 100 | $150,000 g y 4.1 gallconn/day qallconn/day
; | Average Operating Pressure
80 1 249 psl
60 | $100,000 s 90K %ile 25m
Seile
40 | 75t %ile
: | $50,000 ‘
20 | Median 107 Sile
. Infrastructure Leakage Index (IL1) Unit Real Losses®
0 L g s 25t %lle 1.2 ' dimensionless 1,923 1 galimile/day
Ll 10h lie | Ses UARLanlinniaraduiuona!gulosmnonuw [N ——————
[ Real Losses Unauthorized Consumption _ (UARL) Unavoldable Annual Real Losses 03.7 MGu"Yr 245 galiconn/day
Systematic Data Handling Errors Unbilled Unmetered Auth Cons Guld Informatlon for Key Perf Ind! R 1655 G
il Metared 4 + The eight indicators shown are the recommended suite per the KPI data by cohorts may be found in 4 uidance
- Customer Metenng Inaccuracies Unbilled Authorized Cons AWWA Water Loss Control Committee 2020 Position on KPIs' Manual, Appendix B {2018)"
v = A suile of KPIs is necessary, as no single KPI can holistically = Actual KP! results thal fall below 10" %ile of above 807 %ile do
‘olums Value Basis of Valuation communicate waler loss performance for a given waler system not necessarily imply error, but should be viewed with scrutiny
MG $/Yr * See Tatbl: [1 belﬁ.w f:\;v l;l;is ven:l LiLmilat‘gns lolr gach K‘TI. - Percenliles not intended to imply largets. Targels may be input
% | excerpted from lhe aler Loss Control Commitiee by user for operalional KPls, if desired, on Worksheet.
Apparem Losses - 158 5152'119 CRUC Report (2020)4, with naming convenlions updated, - See UARL and ILI in Definilions 1ab for discussion of size and
Real Losses 110-_8 53_51749 VPC » Percenfiles (%iles) shown on KP| gauges come from Level 1 pressure hmitalions.
Unbilled Authorized Cons ' 13.1 $4,234 VPC validated data in the AWWA WLCC Reference Water Audil + Systems that fall on he exireme ends of size or connection
Non-Revenue Water 139.7 £222.102 Blended Dalasel (2020)? density should use caution when interpreting Unil Losses KPls
“ v : * KPI %iles shown above are not segregated by cohorts. Limiled

- —
Table 1 Source: AWWA Water Loss Cantrol Committee Report (2020)}, with naming conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Suitable Purposes Principal
pal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitatlons U
3 sers
Markin Setting
Attribute Apparent Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utllity, Regulators
Real Loss Volume Calculated by Free Water Audit Software v 4 Assess loss level Utllity, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretlcal technical Utility, Regulators
Real Loss {UARL) low leve) of leak
Volume Unit Apparent Losses Strong and understandable indlcator for v v v v v Used for performance Utility, Regulators
(volfconn/day) multiple users. tracking and target-setting
Unit Real Losses® Strong and understandable indicator for v v 4 v v Used for performance Utility, Regulators,
(vol/cann/day) multiple users. tracking and target-setting Pollcy Makers
Unlt Real Losses® Strong and understandable Indicator for use v v v 4 v Data collectlon and Utllity, Regutators,
(vol/pipeline length/ by utilities with low connection density. assessment of systems with Policy Makers
day) “low” connection denslty
Unit Total Losses Strong and understandable indicator, v v High level indlcator for Utllitles,
{vol/conn/day) suitable for high-level performance trending analysis. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utllities
Index {ILI) influenced by pressure and connectlon management Is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. % v v Data collection and Utllities,
Rate (value/conn/year} Provide the unlt financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utilities,
(value/conn/year) reduction and control interventions and conjunction wlith Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tier Strong Indicator of water loss audit data v v v v Assess callber of data Inputs Regulators,
(DVT) quality, if data has been valldated. Tier of the water audit Utllities
provides guidance on priority areas of
activity.

AWWA Fres Water Audit Software v6.0 Dashboard 1



AWWA Free Water Audit Software: FWAS v6.0

Worksheet American Water Works Association

Water Audlt Report for: [PAW - 570 Pocano - |
Audit Year:| 2022 | Jan012022-Dec312022 | Calend |

* Click 'n' to add notes
Click 'g' to determine data validity grade

To edit water system info: [ go to start page |

To access definitions, click the input name vV All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Emor Adjustments
WATER SUPPLIED choose entry option:
vos Volume from Own Sources: [ n [ @ | 10 [ 591.367| MGIYr [nTal 10 [[074%] percent | [over-registration | vOSEA
wi Water Imported:| n | glwa | 0.000| MG/Yr WIEA
WE Water Exported:| n | g | n/a 0.000| MG/Yr WEEA
WATER SUPPLIED: 587.023' MG/Yr
AUTHORIZED GONSUMPTION o
BMAC Bllled Metered:| n | @ | # 358.135| MG/Yr
BUAC Billed Unmetered:| n | @ |va | 0.000| MG/Yr
UMAC Unbilled Metered:| n | @ | 10 7.521| MG/Yr choose enlry oplion: -
UUAC Unbilled Unmetered:| n | g | 10 10.104 Morvr [custom [10.104 |merve
AUTHORIZED CONSUMPTION: 376760 MY
WATER LOSSES 210263 mervr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 choose entry option:
SDHE Systematic Data Handling Errors:| n | g | @ 0.898 MG/Yr 0.25%  default
cMI Customer Metering Inaccuracies:| n| 9| & 7.483 Meivr percent under-registration
uc Unauthorized Consumption:| n | 8 | & 0,888 MG/Yr 0.25%  daefault
Default option sel d for Unauthorized Ci ), with ic data grading of 3
Apparent Losses: 9.278 MGIYr
Roal Losses
Real Losses: 200.885 MG/Yr
WATER LOSSES: 210,263 MoiYr
NON-REVENUE WATER
NON-REVENUE WATER: 227888 MG/Yr
SYSTEM DATA - ) o B
Lm Length of mains:[ n| g | 10 = 15&4\ mlles (Including fire hydrant lead lengths)
Nc Number of service connections:| n | g | 10 10,045 (active and inactive)
Service connection density: B4 conn./mile main

Are customer meters typically located at the mrbm;u'prug]ly line?
n

Lp Average length of (private) customer service line: ] i 10 1._ ____H 214| (average distance betwsen property line and meter)
AOP Average Operating Pressure:| n [ g | 8 r_ 67.2| psi
COST DATA
CRUC Customer Retail Unit Chamge:l njglio $11.81|[5/1000 gations (US) 1 Total Annual Oparating Cost
VPC Variable Production Cost:| n | a | 10 '_ $669.36| $/Milion gallons $2,695.311 $iyr (optional Input)
WATER AUDIT DATA VALIDITY TIER:
*+ The Water Audit Data Validity Score is in Tler IV (71-80). See Dashboard tab for additional outputs. *** I golp NJ
A weighted scale for the components of supply, consumption and water loss Is included in the calculation of the Water Audit Data Valldity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: [f targets exist for the operational performance indicators, they can be input below:
1: Unauthorized Consumption (UC) Unit Total Lassas:| ___|gallconn/day
2: Systematic Data Handling Errors (SDHE) Unit ApparentLosses:} ~|gal/conn/day
3: Customer Metering Inaccuracles (CMI) UnitRealLosses™  |galiconn/day
Unit Real Losses® gal/mils/day

If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Worksheet 1




‘\\ Copyright 2030, Al Rigs Rcsored AWWA Free Water Audit Software: Dashboard g0 lo workshest golo grading 90 to references
A FWAS v6.0 Water Audit Report for: PAW - 570 Pocono Audit Year: 2022 Calendar Jan 01 2022 - Dec 31 2022
Data Validity JoualKPlresut oy Performance Indicators Targel (sep Worksheat)
Data Validity Score: = 89 Data Validity Tier: _ Tler IV«(71-90) gauge %lles per validated Industry ranges®
See Loss Contral Planning for Tier Details 751 %ile 75" %ile 75" %ile
Tier Il (26-50) Tier Il (51-70) Median -~ =
- Median f TS : Median
k.
Tier IV (71-60) = ' 250 .
el %lle
0! \,
25t \
Tier 1(s25) %ile [—— |
Tier V (91-100} 10 %ile Q0" %ile 10 %ile 90™ %lle 10" %lle 90" %ile
| o o | Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
S 23.95 $/connlyear - _10.56 $/conn/year 13.39  $/conn/year
NRW Components Summary
_ o i 75% %ila 75 %ile
Total Volume of NRW = 228 MG/Yr Total Cost of NRW = Median _ 757 %%ile —_—
250 SISZINNT 430,000 LAy
%lle { 257
= %ille
I $250,000
~ 200 B
3 107 %ile o0 %He  107%le 907 %ile 10" %le 907 il
= | $200,000 Unit Total Losses Unit Apparant Losses Unit Real Lossas®
] 150 5§73 galiconn/day 2,5 gallconn/day 54.8 galiconn/day
S |
=) | i
= Average Operating Pressure
| | $150,000 67.2 pai Median 75 Ylle
| . 0t [
100 | | 90th %lle 289
I $100,000 Shile
| b 75th %ile
50 |
+ $50,000 ) A
pedian 107 %ile S0 i 107 %lle g
) Infrastructure Leakage Index (ILI) Unit Rgzal Lossas®
0. L g0 [ 25th %lle ... 34 dimensionless T 3521 galimila/day
o 10th ke | __Ses UARL definition for additional guidance on the ILT -
I Real Losses Unauthorized Consumption (UARL) Unavoidable Annual Real Losses 852 MGNYr 17.8 galiconn/day
. . Systematic Data Handling Errors Unbilled Unmetered Auth Cons Guidance Information for Key Performance Indicators
uslomer i i i = The eight indicalors shown are lhe recommended suite per the KP| dala by cohorts may be found in WRF 4695 Guidance
-C Metering Inaccuracies Unbilled Metered Authorized Cons AWWA Water Loss Control Commiltee 2020 Posilion on KPIs!, Manual, Appendix B (2019)°
* A suite of KPIs is necessary, as no single KPI can holistically «  Actual KP! resulls that fall below 10™ %lle or above 90™ %ile do
Volume Value Basis of Valuation waler loss per for a given water syslem not necessarily imply error, bul should be viewed with scrutiny
MG/Yr $ryr * See Tablg f1 bel:)hw f:\;vl.\l/\s’:svsnd Ltnitaligns!fo;'éach KPI, « Percenliles nol intended to imply targets. Targets may be inpul
excerpled from the aler Loss Control Commitiee by user for operalional KP!s, if desired, on Worksheet
Apparent Losses 9'3 5106'3“ CRUC Report (2020)!, wilh naming conventions updated. « See UARL and ILI in Definitions {ab for discussion of size and
Real Losses 201.0 51_3‘-531 VPC = Percentiles {(%iles) shown on KPI gauges come from Level 1 pressure limilations.
Unbilled Authorized Cons , 176 $11,797 VPC validated dala in the AWWA WLCC Reference Water Audit + Systems Ihat fall on the extreme ends of size or connection
Non-Revenue Water 2279 5252 372 Blended Dataset (2020)2 densily should use caution when interpreling Unit Losses KPIs
- " = KPI %iles shown above are not segregated by cohorts. Limited

Table 1 Source: AWWA Water Loss Control Committee Report (2020)%, with naming conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Sultable Purposes Principal
Type Indicator Description Assessment | Bench- | Target- | Planning | Tracking Uses and Limitatlons U
sers
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utillty, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utility, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss leve! Utllity, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess |oss cost level Utility, Regulators
Unavoldable Annual Calculated by Free Water Audlt Software v v Reveal theoretical technical Utility, Regulators
Real Loss (UARL) low level of leakage
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utllity, Regutators
{vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses® Strong and understandable indicator for v v v v v Used for performance Utility, Regulators,
{vol/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable Indicator for use v v v v v Data collection and Utility, Regulators,
(vol/pipeline length/ by utilities with low connection density. assessment of systems with Policy Makers
day) “low” connection denslty
Unit Total Losses Strong and understandable Indicator, v v High level Indicator for Utllities,
{vol/conn/day) suitable for high-level performance trending analysis. Not Customers
New KP1 measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utilities
Index (iLI} Influenced by pressure and connection management is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collection and Utillties,
Rate (value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indlcators or contextual Customers
Real Loss Cost Rate assessment of cost efflciency of water loss v v 4 parameters to use in Utllitles,
{value/conn/year) reduction and control interventlons and conjunctlon with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tier Strong indicator of water loss audIt data v v v v Assess callber of data Inputs Regulators,
(DVT) quality, if data has been validated. Tier of the water audlt Utilltles
provides guidance on priorlty areas of
activity.
AWWA Free Water Audit Software v6.0 Dashboard 1




AWWA Free Water Audit Software: FWAS v6.0

Worksheet American Waler Waorks Assocration.
Water Audit Report for: |PAW - 580 Glen Alsace
Audit Year:| 2022 Jan 012022 - Dec 312022 | Calendar ]
- Click 'n’ to add notes I oy ey
{ 1 Click'g' to determine data validity grade To edit water systam Info: Mﬁg@—j
To access definitions, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:
vos Volume from Own Sources:| n| g |10 [ 458.880| MGrvr |n]alw 1 [ 0.68%]| parcent | under-registration | VOSEA
wi Water Imported:| n | g | 7 162.450| MG/Yr [nie 0.25%| percent over-registration |WIEA
WE Water Exported:| n | @ 0.000] MG/Yr WEEA
WATER SUPPLIED: 614.202 MG/Yr
AUTHORIZED CONSUMPTION
BMAC Bllled Metered:| n [ g | @ 547.946| MG/Yr
BUAC Billed Unmetered:| n | @ fma | 0.000] MG/Yr
UMAC Unbilled Metered:{ n| g | 10 | 1.576]| MG/Yr l:rmq_sa_g_gy'y_t_)plion.
UUAC Unbilled Unmetered:| n | @ | 10 12.853 MGIYr __custom | 2853 [MerY
AUTHORIZED CONSUMPTION: 562375 MGIYr
WATER LOSSES 51.827 MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with automal mmau: datagradingof 3 choose entry option:
SDHE Systematic Data Handling Errors:[ n | g | ] i) 1.370. MG/Yr 0.25% _ default
CcMI Customer Metering Inaccuracies:| n | 8 | 7 11215 moervr | 2.00% | percent [under-reg{straﬂon
uc Unauthorized Consumption:| n I 8] 3 1.370 MG/Yr 0.25% _ default
Default option selected for Unauthorized Consumptlon, with automatic data grading of 3
Apparent Losses: 13.954 MG/Yr
Real Losses
Real Losses: 37.873 MGrYr
WATER LOSSES: 51.827 Me/vr
NON-REVENUE WATER
NON-REVENUE WATER: 86256 MG/Yr
SYSTEM DATA o -
Lm Length of mains: 1488 mlles (Including fire hydrant lead tengths)
Nc Number of service connections: n 8380 (actlve and Inactive)
Service connection density: 84 conn/mlle maln
Are cuslomer meters typically located at the curbstop/property line? ~_No
Lp Average length of (private) customer service line; I njaj 10 2131t distance property line and meler)
AOP Average Operating Pressure:| n s [ 81.8] psi
COST DATA
CRUC Customer Refail Unit Charge:[ n [ g | 10 [ $11.61||$/1000 galions (US) | Total Annual Operating Cost
VPC Variable Production Cost:{ n | g | 10 $1,428.63| $/Milllon gallons I_ $3,031,028 $lyr (optional Input)
WATER AUDIT DATA VALIDITY TIER:
** The Water Audit Data Validity Score is In Tier IV (71-90). See Dashboard tab for additional outputs. *** ] dnf: o
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operafional performance indicators, they can be input below:
1: Unauthorized Consumption (UC) Unit Total Losses: __|galiconn/day
2; Systematic Data Handling Errors (SDHE) Unit Apparent Losses! galiconn/day
3: Water Imported (WI) Unit Real Losses™ __|gal/conn/day
Unit Real Lossas ™! __|gal/mile/day
If entered above by user, targets will display on KP! gauges (see Dashboard)

AWWA Free Water Audlt Software v6.0 Worksheet 1
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AWWA Free Water Audit Software: Dashboard

Water Audit Report for: PAW - 580 Glen Alsace Audit Year: 2022 Calendar

FWAS vi0

NE

I Real Losses

. Systematic Data Handling Errors
Customer Metering Inaccuracies

Unbilled Unmetered Auth Cons

Unbilled Metered Authorized Cons  |*

The eight indicators shown are the recommended sulle per the
AWWA Water Loss Control Commillee 2020 Pasition on KPIs'
A sulle of KPIs s necessary, as no single KPI can holistically .

Data Validity Actual KPIresult oy Performance Indicators  T29et (290 Worksheol)
Data Validity Score: 87 . Data Validity Tier:  Tier IV (71-90) gauge %iles per validated Industry ranges®
See Loss Control Planning for Tier Detalls 75% %lle 75% %lle 75™ %ile
Tier I (26-50) _— Tier Il (51-70) Medlan =
Median Median ’L\
/ Tier IV (71-80) N \ 250 AN -
& . %ile
25
Tier | (s25) %ile L =
\ Tier V (91-100) 10 %lie 90% %ile 10 %ile 80 %ile 10t %lle 90" %ile
R | = Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
— — _23.01 $/connlyear 1724 $/connlyear S5:77. $iconn/year
NRW Components Summary o .
Total Volume of NRW = 66 MGIYr Total Cost of NRW = Median 75% S4ils T8 tle Madiin Z58 e
70 S236,404Y7_ $750,000 25 250
| Shile 2860 “hile
| A Yelle
60 | /rosultis below result is balow
3 + $200,000 ~ 101 %ile 10th %ile
S 50 -+ il 107 %ile 90" %%lie  10%%ie 80" Slle 107 Yille 907 %hile
= — s | Unit Total Losses Unit Apparent Losses Unit Real Losses”®
@ i | ¢150000 15.1 gal/conn/day 4.1 galiconn/day _114 gal/conn/day
= 40 k
£ Average Opuorating Pressure
818 psl Median L Median 75% %ile
30 i i o |
- - —1 $100'000 w=sa 90Lh %ile ‘ 250 agh
Yl ile
2 | enuie |
| =T e result is below result is below
+ $50,000 ! | 10th %ile Yl 10th %ile
0= ' [ R 107 %lle 507 il 107 Saile 907 Sile
i | N Infrastructure Leakage Index (ILI) Unit Real Lossas®
0L L g - 25th%lle | 0.5 : dimensionless 708 gal/mile/day
— 10t %lle | See UARL dofinltion for additional guidance on tha ILI ST T I
Unauthorized Consumption able Annual Real Losses 74.2 MGIYr 217 galfconnfday

Guldance Informatlon for Key Performance Indicators

KPi dala by cohorts may b found in WRF 4585 Guidance
Manual, Appendix B (2019)°
Actual KPI resulls thal fall below 10" %ile or above 90" %ile do

Volume Value . ) | e 4 A ‘
an: e eIVt e e Yo oo
v excerpted from the AWWA Water Loss Control Committee i i i
Apparenl Losses 14."-} 51__51.334 CRUC Repors (2020)*, with naming conventions updated. - lé};:sue/{éol_r :ﬁ;rlal_t:ci\:%:t:r::i;;:?asg?:rl 3.2:;’:;:(::2?;& and
Real Losses 3?.-9 55_4.100 VPC = Percentiles (%iles) shown on KPI gauges come from Level 1 pressure limilations
Unbilled Authorized Cons 14.4 $20,814 VPC validated data in the AWWA WLCC Reference Water Audit + Systems thal fall on the extreme ends of size or conneclion
Non-Revenue Water 66.3 52'33"04 Blended Dataset (2020) density should use caution when inlerpreting Unil Losses KPIs
i« + KPI %iles shown above are not segregated by cohorls. Limiled
—
dpIe a] o o o] o po 020 o] pd d
020 A A ater Aud P o] ater Aud 0 D and ey Perro d e aicato PS and atio
Sultable Purposes Principal
Type Indicator Description ‘Assessment | Bench- | Target- | Planning | Tracking | Uses and Limitations u
sers
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audlt Software v v Assess cost loss level Utility, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utllity, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utllity, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utllity, Regulators
Real Loss (UARL) low level of leakage
Volume Unlt Apparent Losses Strong and understandable Indicator for v v v 4 v Used for performance Utility, Regulators
{vol/conn/day) multlple users. tracking and target-setting
Unit Real Losses? Strong and understandable indicator for v v v v v Used for performance Utility, Regulators,
{vol/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collectlon and Utility, Regulators,
(vol/pipeline length/ by utilities with low connection density. assessment of systems with Policy Makers
day) “low” connection density
Unit Total Losses Strong and understandable indicator, v v High level indicator for Utilltles,
(vol/conn/day) suitable for high-level performance trending analysls. Not Customers
New KPI measurement, appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utllities
Index {ILI) influenced by pressure and connection management is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collection and Utilities,
Rate (value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficlency of water loss v v v parameters to use in Utllities,
(value/conn/year) reduction and control interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Valldity Tier Strong indicator of water loss audit data v \4 v v Assess caliber of data Inputs Regulators,
{DVT) quallty, if data has been validated. Tier of the water audit Utilitles
provides guidance on priority areas of
activity.
AWWA Free Water Audit Software v6.0 Dashboard 1




VoS

WE

BMAC
BUAC
UMAC
UUAC

SDHE
CMI
uc

Lm
Nc

Lp

AOP

CRUC

AWWA Free Water Audit Software: FWAS v6.0

Worksheet Amernican Water Works Association
Water Audit Report for:[PAW - 610 Mechanicsburg |
Audit Year:| 2022 Jan 01 2022 -Dec 31 2022 | Calendar |
7~ Click 'n' to add notes I
i ¢ Click 'g' to determine daia valldity grade To edit water systam Info: '@
To access definitions, click the Input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:
Volume from Own Sources:| n [ a | 10 [ 3,907.536| MGV [nTalfo [[0:35%] percent | over-registration | VOSEA
Water Imported:| n | @ | na ___0.000| MGIYr WIEA
Water Exported:| n | g | nin 0.000| MG/Yr WEEA
WATER SUPPLIED: 3,893.907 MG/Yr
AUTHORIZED CONSUMPTION
Billed Metered:| n| g | & |  2,812.940| MG/Yr
Billed Unmetered:| n | g | nia l—_ ____0.000| MGIYT
Unbilled Metered:| n | g | 10 | 12.184| MG/Yr choose enlry option:
Unbilled Unmetered:| n | @ | 10 220.421 MG/YT custom |220.421 MG/Yr
AUTHORIZED CONSUMPTION: 3045525 MG/Yr
WATER LOSSES 848.382 MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 choose entry option:
Systematic Data Handling Errors:| n | g | 3 7.032 Morvr
Customer Metering Inaccuracies:{ n | 9 | 8 57.855 Marvr . under-registration |
Unauthorized Consumption:| n | @ | 3 7.032 MGNYr 0.25% | _default
Default option selected for Unauthorized Consumption, with automatic data grading of 3
Apparent Losses: T1.720 MG/Yr
Real Losses
Real Losses: 776862 MG/Yr
WATER LOSSES: 848,382 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 1,080,967 MG/YT
SYSTEMDATA - - - o
Length of mains: __['[ gl 550.9| miles (Including fire hydrant lsad lengths)
Number of service connections:| n | g | 10 _ 50,806 (active and Inactive}
Servica connaction density: 92 conn./mlle main
Are customer meters typically located at the curbslop/pro| line? | __No
Average length of (privale) customer service line:| n ﬂ 10 17.5| ft (i g b property line and meter)
Average Operating Pressure:| n | E] 10 { 92.8| psl
COST DATA
Customer Retail Unit Charge:[ n | g | 10 | ~ $11.61}[$/1000 gallons (US) ! Total Annual Oparating Cost
Variable Production Cost:[ n [ g | 10 | $6586.42| $/Millon gaftons I $13,412,410 | $/yr (optional input)
WATER AUDIT DATA VALIDITY TIER:
Yok ., Y - . o ik 90 o
The Water Audit Data Valldity Score is in Tier IV (71-90). See Dashboard tab for additional outputs. daahboard [
A waeighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, they can be input below:
1: Unauthorized Consumption (UC) Unit Total Losses: ___|gal/conn/day
2: Systematic Data Handling Errors (SDHE) Unit Apparent Losses: ___|gallconn/day
3: Customer Metering Inaccuracies (CMI) Unit Real Losses™: gal/conn/day
Unit Real Losses®: gal/mile/day

If entered above by user, targets will display on KPI gauges (se2 Dashboard)

AWWA Free Water Audit Software v6.0 Worksheet 1




Ardican Watel Worss Associaban,
Capyright 2020, All Righls

FWAS v6.0

N

Water Audit Report for: PAW - 610 Mechanicsburg

Data Validity
Data Validity Score: 89 Data Validity Tier:  Tier.IV(71-90) .
See Loss Control Planning for Tier Details
Tier 11 (26-50) Tier 11 {51-70)

L / )\ Tier IV (71-80)
Tier | (s25)
/ M e

NRW Components Summary
Total Volume of NRW = 1,081 Total Cost of NRW =

" Unauthorized Consumption
Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons |~

I Real Losses

Systematic Data Handling Errors
I Customer Metering Inaccuracies

\ﬁgj /’3: Vélyurs Basis of Valuation |,
Apparent Losses 71. $820,032 CRUC
Real Losses 7 $457,004 VPC i
Unbilled Authorized Cons ‘ $136,858 VPG
Non-Revenue Water $1.423,793 Blended

1,200 MG/Yr $1,423,793Nr . $1,600,000 i‘?;: p- .
A Yalla
+ $1,400,000 f
1,000

5 7 $1:200,000 . o ole  10°%ie Snogie 107 %le 307 %le
= g0 - | Unit Total Losses Unit Apparent Losses Unit Real Lossas”
2 * $1,000,000 45,7 gal/conni/day _ 3.9 galiconn/day 41.9 gal/iconn/day
5
) | A Operating P
= 600 | | $800,000 ‘;"Z'Z‘“p,f"_'“ ng Pressure . 757 %l

| ] -

s 90th % 3
o | | $600,000 B =
[:]
| $400,000 1.... 75th %ile | )
200 . '
—+ $200,000 | Median 107 Shile 0" Yhila
P— Infrastructure Leakage Index (IL1) Unit Raal Losses®
0! L g0 | 25th %ile 1.9" dimensionless 3,862 gal/mile/day
- 10th%ile | _See UARL definition for additional guidance on the ILI_

AWWA Free Water Audit Software: Dashboard go to workshael go to grading gojiciieterencee
Audit Year: 2022 Calendar Jan 01 2022 - Dec 31 2022
o KPiresut ey Performance Indicators Target {see Workshast)
gauge %lles per valldaled industry ranges”
750 %lla 751 %lle 75" %ile
Median
Median Median
25t . 25t
%Il ;
%lle 250 %ile \
%ile IL
10% %lle 90t %ile 10t %ile 90t %lle 10% %ile 40" %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

2533 $/conn/year 16.34 $/conn/year 9.00 $/conn/year

75" %ile 75% %ile

Medlan

217 galconniday

(UARL) Unavoidable Annual Real Losses MG
Guldance Information for Key Performance Indicators
The eighl indicalors shown are the recommended suilis per ihe KPI data by cohorts may be found in WRF 4695 Guidance
AWWA Waler Loss Control Committee 2020 Position on KPls' Manual, Appendix B (2019)°
A suite of KPls is necessary, as no single KPI can holistically « Actual KPI resulls thal fall below 10™ %ile or above 90" %ile do
waler loss per for a given water system not necessarily Imply error, but should be viewed with scruliny

See Table 1 below for Uses and Limitalions for each KPI, Percentiles nol intended lo imply targets. Targets may be input
excerpled from the AWWA Waler Loss Control Commitlee by user for aperational KPls, if desired, on Worksheel
Reporl (2020)*, with naming conventions updated - See UARL and ILI in Definitions tab for discussion af size and
Percentiles (%iles) shown on KP| gauges come from Level 1 pressure limitalions.
validated data in the AWWA WLCC Reference Water Audit « Syslems that fall on the extreme ends of size or connection
density should use caution when interpreting Unit Losses KPlIs

Datasel (2020)2.
KPI %iles shown above are not segregated by cohorts. Limited

2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations

Table 1

Source: AWWA Water Loss Control Committee Report {2020), with naming conventions updated

Suitable Purposes Principal
Type indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitations U
sers
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utliity, Regulators
Apparent Loss Cost Calculated by Free Water Audlt Software v v Assess cost loss level Utlilty, Regulators
Real Loss Volume Calculated by Free Water Audlt Software 4 v Assess loss level Utllity, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utllity, Regulators
Unavoldable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utility, Regulators
Real Loss {UARL) low level of leal
Volume Unit Apparent Losses Strong and understandable indicator for 4 v v v v Used for performance Utility, Regulators
{vol/conn/day} multlple users. tracking and target-setting
Unit Real Losses* Strong and understandable indicator for v v v v v Used for performance Utility, Regulators,
{vol/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses®? Strong and understandable indicator for use v v v v v Data collection and Utility, Regulators,
(val/pipeline length/ by utilities with low connection density. assessment of systems with Policy Makers
day) “low” connection density
Unit Total Losses Strong and understandable indicator, v v High level indicator for Utilities,
{vol/conn/day) suitable for high-level performance trending analysis. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utllities
Index {IL) influenced by pressure and connection r nent Is impl ited
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collection and Utllities,
Rate (value/conn/year} Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utilities,
(value/conn/year) reduction and control Interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tier Strong indicator of water loss audit data 4 v v v Assess caliber of data Inputs Regulators,
{DVT) quality, if data has been validated. Tler of the water audit Utilities
provides guldance on priority areas of
activity.
AWWA Free Water Audit Software v6.0 Dashboard 1



AWWA Free Water Audit Software:

Worksheet

FWAS vG.0

American Water Works Associalion

Water Audit Report for: [PAW - 620 H

Audit Year:| 2022 |  Jan012022-Dec312022 | Calendar |
i** Click 'n' to add nates . ey
- Click 'g' to determine data validity grade To edit water system Info: [Mf_ag_a_}
To access definitions, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:
VoS Volume from Own Sources:[ n [ a | 10 | 2,396.658| MG/Yr nlg | 10 0.13%[ percent under-registration |VOSEA
wi Water Imported:| n| a | @ I— 2.824| MG/Yr njiagjio percent WIEA
WE Water Exported:| n | g | ne | 0,000 MG/Yr WEEA
WATER SUPPLIED: 2402603 MGIYr
AUTHORIZED CONSUMPTION
BMAC Billed Metered:| n[ g | 9 1,848.366| MGYr
BUAC Billed Ui d:l n| g |na 0.000| MG/Yr
UMAC Unbilled M nig|1o 19.457 | MG/Yr chooss entry _plion.
UUAC Unbilled | nla|10 14232 MGIYr | custom [14.23 |merve
AUTHORIZED CONSUMPTION: 1,883,055 MG/Yr
WATER LOSSES 518.548 MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 choose entry option:
SDHE Systematic Data Handling Ermrs n | gl 3 4623 MG/Yr 0.25% | defaull
cMl Customer Metering Inac nlo|z 38,189 marvr |24 |undarﬂgls!rallun
uc Unauthorized Car p nla|3 4623 MG/Yr 0.25%  default
Default option selected for Unauthorized Consumption, with automahc data grading of 3
Apparent Losses: 47.386 MGIYr
Real Losses
Real Losses: 472,162 MGHYr
WATER LOSSES: 518,548 MG/Yr
NON-REVENUE WATER =
NON-REVENUE WATER: §53.237 MG/Yr
SYSTEMDATA - - - -
Lm Length of mains: g 3320 miles (including fire hydrant lead lengths)
Ne Number of service connections: 23,960| (active and Inactive)
Service connection density: 72 connJmile main
Are meters typically located at the curbsl Iinn? ' No
Lp Average lenglh uf {privale} customaer service Ima 20.5/ ft (; ge distance b property line and meter)
AOP Average Operating Pressure:[ n [ g | & | 79.1] psl
COST DATA
CRUC Customer Retail Unit Charge:| n | g | 10  $11.81][$/000 gallons (US) ! Tolal Annual Operaling Cost
VPC Variable Production Cost:| n| g | 10 $516.14/ $/Million gallons $6,506,584 | $tyr (optional Input)
WATER AUDIT DATA VALIDITY TIER:
* The Water AudIt Data Validity Score Is In Tler IV (71-90). See Dashboard tab for additional outputs. ** ] d golo

A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components:

1: Unauthorized Consumption (UC)

Unit Total Losses:

OPTIONAL: if targets exist for the operational performance indicat

ors, they can be input below:
galiconn/day

2: Systematic Data Handling Errors (SDHE)
3: Customer Metering Inaccuracies (CMI)

Unlt Apparent Losses:
Unit Real Losses™:
Unit Real Losses™

gallconn/day

_|gallconniday

If entered above by user, targets will display on KP! gauges (see Dashboard)

AWWA Free Water Audit Software v6.0

Worksheet 1




Y

Data Validity Score:

Tier | ($25)

FWAS v6.0

Data Validity
Data Validity Tier:
See Loss Control Planning for Tier Details

9

Tier | (26-50)

NRW Components Summary

Total Volume of NRW = 553 MG/Yr

600

500

400

Volume (MG/Yr)

300

200

100

0

|
|
|
I |
]

I Real Losses

Systematic Data Handling Errors
IR Customer Metering Inaccuracies

Volume
MG/Yr
Apparent Losses 47.4
Real Losses | 4722
Unbilled Authorized Cons 337
Non-Revenue Water 553.2

AWWA Free Water Audit Software: Dashboard

Water Audit Report for: PAW - 620 Hershey

Tier IV (71-80)

Tier Il (51-70)

Tier IV (71-80)

Tier V (91-100)

Unbilled Metered Authorized Cons  |*

V;,I;]re Basis of Valuation |,
$545,747 CRUC

$243,702 VPC i
$17,388 VPC

$806,837 Blended

Audit Year: 2022 Calendar

Actual KPI result
———

Key Performance Indicators

go to worksheat go to grading go to references

Jan 01 2022 - Dec 31 2022

Target {(see Worksheet)

gauge %iles per validated Industry ranges2

75 %lle 75"‘ %lle 75% %ile
Medlan
Median

251
2510

%il

Teilo o5 %lle

%lle
10" %lle 90t %ile 10" %ile 90 %lle 10% %ile 90t %ile

Total Loss Cost Rate
32,95 $/conniyear

Apparent Loss Cost Rate
22.78  $/connlyear

Real Loss Cost Rate
_ 1047 $/conn/year

The eight indicators shown are lhe recommanded sullé per the
AWWA Water Loss Conlrol Commiltee 2020 Position on KPIs?
A suite u( KPIs is necessary, as no single KPI can holislically
water loss per for a given waler system
See Table 1 below for Uses and Limitations for each KPI,
excerpted rom the AWWA Waler Loss Control Commitiee
Report (2020)!, with naming conventions updated
Percentiles {%iles) shown on KP| gauges come from Level 1
validated data in the AWWA WLCC Relerence Water Audit
Dataset (2020)%.

= KPI %iles shown above are nol segregated by cohorts. Limited

Total Cost of NRW = Median 750 %ila 75" %lle an 75% %ile
5#05.&3?!\'; 25m - =
$900,000 e
i+ $800,000
+ $700,000
" Sila 107 Ghlja 907 %ila 107 Sile 90 il
| $600,000 Unit Total Losses Unit Apparent Losses Unit Real Lossas”
59,4 gal/iconn/day 5.4 : gallconn/day 54,0 gal/conn/day
' §500,000 Average Operating Pressure .
| $400.000 194 pal Median 75" %lle
[ ' e 90U %l 250
| $300,000 Yille
! $200000 s 75th %lle
{ $100,000 ] Vedian 10% Shlle
. Infrastructure Leakage Index (ILI) Unit Raal Losse:
L 50 S 25t %ille 27 dimensionless 3,896 ga.UrmIe/day
b 10 il or additional gquidance onthe 1Ll
~ Unauthorized Consumption _{UARL,\ Unavuldable__annual Reallosses 1758 MGIYr 201 gallconn/day
Unbilled Unmetered Auth Cons Guid Inf ion for Key Perfe Indi

KPl data by cohorls may be found in WRF 4696 Guidance
Manual, Appendix B (2019)°

Aclual KPI results thal fall below 10" %ile or above 90" %ile do
not necessarily imply error, but should be viewed wilh scrutiny.
Percentiles not inlended to imply targels. Targels may be input
by user for operational KPls, if desired, on Worksheet

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

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

Table 1 Source: AWWA Water Loss Caontrol Committee Report (2020)%, with namling conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Suitable Purposes Princlpal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitatlons Users
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utility, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utllity, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utllity, Regulators
Real Loss (UARL) low level of leak
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utility, Regulators
(val/conn/day) multiple users. tracking and target-setting
Unit Real Losses® Strong and understandable indicator for v v v v v Used for performance Utility, Regulators,
(val/conn/day} multiple users. tracking and target-setting Pollcy Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collectlon and Utllity, Regulators,
(vol/pipeline length/ by utilities with low connection density. assessment of systems with Pollcy Makers
day) “low” connectlon density
Unit Total Losses Strong and understandable Indlcator, v v High level Indicator for Utilities,
{vol/conn/day) suitable for high-level performance trending analysis. Not Customers
New KP) measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utillties
Index (ILI) influenced by pressure and connection management is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collection and Utilities,
Rate {value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulatars,
New KPI of loss, which Is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficlency of water loss v v v parameters to use in Utilitles,
{value/conn/year) reductlon and control interventions and conjunction with Loss Cost Regulators,
New KPI Programs. Rates Customers
Validity Data Validity Tier Strong indicator of water loss audit data v v 4 v Assess caliber of data inputs Regulators,
(DVT) quallty, if data has been validated. Tier of the water audit Utilities
provides guidance on priority areas of
activity.
AWWA Free Water Audit Software v6.0 Dashboard 1




AWWA Free Water Audit Software: FWAS v6.0

Worksheet American Waler Warks Associalion

Water Audit Report for:[PAW - 630 Wyomissing |

Audit Year:| 2022 |  Jan012023-Dec312023 | Calondar |
" Click 'n' to add notes | ﬁ
i - Click g’ to determine data validity grade To edit water system Info: |_go to start page |

To access definitions, click the input name H All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Emor Adjustments
WATER SUPPLIED choose entry option:
VoS Volume from Own Seurces: | n| g | @ 918.693| MG/Yr [ Ina] w0 [ 1.72%] percent | undar-reglsiration |VOSEA
wi Water Imported: | n | g [nfa | 0.000| MG/Yr WIEA
WE Water Exported:| n | g | nva 0.000| MG/YT WEEA
WATER SUPPLIED: 934.771 MG/Yr
AUTHORIZED CONSUMPTION
BMAC Billed Metered:| n| g | ® [ 782501 MG/Yr
BUAC Billed Unmetered:| n | g | na | 0.000| MG/Yr
UMAC Unbilled M nlal| 3.518| MG/Yr choose entry option:
UUAC Unbilled Ut d[n! a0 16.012 MG/Yr [ custom [16.012 |marve
AUTHORIZED CONSUMPTION: B02.031 MG/Yr
WATER LOSSES 132.740 MG/Yr
Apparent Losses
Default option selected for Systemetic Data Handling Ervors, with automatic data grading of 3 choose entry aption:
SDHE Systematic Data Handling Errors:| n | g | & ' 1.956 MG/Yr 0.25% | defaull
CcMmi Customer Metering Inaccuracies:| n| @ | 7 16.041 Meivr | 2.00% ] parcant
uc Unauthorized Consumption:| n | 9 | 3 1.956 MG/Yr 0.25%  defaull |
Default option selected for Unauthorized Consumption, with automatic data grading of 3
Apparent Losses: 19.954 MG/Yr
Real Losses
Real Losses: 112,788 MG/Yr
WATER LOSSES: 132.740 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 152.270 MG/Yr
SYSTEM DATA T -
Lm Length of mains:| n | g | 10 = 168.0| miles (including fire hydrant lead lengths)
Nc Number of service connections:| n | g | 10 12,019 (active and Inactive)
Service connection density: 72 conn./mile main
Are customer meters typically located at the curbstop/p f lina? No
Lp Average length of (private) customer service line:| n | a | 10 214 ft (averag between property line and meter)
AOP Average Operating Pressure:| n [ a| 8 [ 86.2| psl
COST DATA
CRUC Customer Retail Unit Charge:[ n | g | 10| ) $11.61/$/1000 gallons (US) - Tolal Annual Operating Cost
VPC Variable Production Cost:| n| g | 10" | §__2§§."8__-§| $/Million gallons [ 54,036,903 *]SM(opﬁonaI Input)
WATER AUDIT DATA VALIDITY TIER:
ke i . - ik goto
| The Water Audit Data Valldity Score is in Tier IV (71-90). See Dashboard tab for additional outputs. dashbost _“|
A weighted scale for the componaents of supply, consumption and water loss is included in the calculation of the Water Audit Data Valldity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, they can be input below:
1: Volume from Own Sources (VOS) Unit Total Losses:| |gallconn/day
2: Unauthorized Consumption (UC) Unit Apparent Losses:] galfconn/day
3: Systematic Data Handling Errors (SDHE) Unit Real Losses™] |galiconn/day
Unit Real Losses”: Wmile/d

If entered above by user, targets will display on KPI gauges (se; Dashboard)

AWWA Free Water Audit Software v6.0 Worksheet 1
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Water Audit Report for: PAW - 630 Wyomissing Audit Year: 2022 Calendar Jan 01 2023 - Dec 31 2023
Data Validity JotualKPiresult oy Performance Indicators  'o9°t @ Worksheat)
Data Validity Score: 86 Data Validity Tier: _ Tier IV (71-90) gauge %iles per validated Industry ranges®
See Loss Control Planning for Tier Details 75t %lle 75% %ile 75% %lle
Tler Il (26-50) Tier Il (51-70) Median \
Medlan Median |. 1
th
Tier IV (74-90) sf‘l 26m
ol Y%lle
25
Tier | (s25) %ile [
Tier V (91-100) 10t %ile 90 %ile 10% %ile a0t %lle 10 %ile 90% %ile
L. o Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
21.40 $/conniyear _ 19.21 $/conniyear . 219 $/conn/year
NRW Components Summary . e
Total Volume of NRW =152 MGNr  Total Cost of NRW = Median 759 %o e . R
160 - SIATOUVE 6300000 250
Hlle
140 4 -
& <l e 90 e a0m T 907 Sole
= | $200,000 Unit Total Losses Unit Real Lossas®
e 100 + .30.3_ gal/conn/day 45 gallconn/day _25.7_gal/conn/day
£
= |
S
> Average Oporaling Prossure .
80 - $150,000 862 pal Madian 757 Shile i
60 | s 90th %ile 250
- — - $100,000 il
40 . _..: 75th %ile
|
20 l - . - $50000 | Median 107 Selie 56 Tolle T
] N Infrastructure Leakage Index (ILI) Unit Real Lossas®
0 L% B 25t %ile ~__ 1.2 _dimensionless 1,839 ' gal/mile/day
= 10th Xie | Ses UARL definition for additional guidancs an the ILI = e ——
I Real Losses Unauthorized Consumption __ (UARL) Unavoidable Annual Real Losses . 967 MG/Yr 220 galconniday
i .« Systamatic Data Handling Errors Unbilled Unmetered Auth Cons Guidance Information for Key Performance Indicators
usiomer Meteri it i 3 = The eight indicalors shown are the recommended suite per the P data by cohorts may be found in WRF 4695 Guidance
-C g . Unbilled Metered Authorized Cons AWWA Water Loss Control Commitiee 2020 Posilion on KPIs', Manual, Appendix B (2019)°
Vol Vi * A suite of KPIs is necessary, as no single KPI can holistically = Actual KPi resulls that fall below 10 %ile or above 90™ %ile do
olume alue Basis of Valuation communicate waler loss performance for a given water system not necessarily imply error, but should be viewed with serutiny
MG/Yr $rYr * See T3'b|§ '1 hel&w K’\;v%isvsﬂf Lt"“aﬁgnstfo{éam K:' + Percentiles not intended to imply targets, Targets may be inpul
, sm excerpted from lhe ater Loss Control Committee by user for operational KPls, if desired, on Worksheel,
Appare"t Losses 20.0 : '845 CRUC Reporl (2020)*, with naming conventions updated « See UARL and ILI in Definitions tab for discussion of size and
Real Losses , 1 12,_& 328.3?3 VPC * Percentiles (%iles) shown on KP| gauges come from Leval 1 pressure limitations.
Unbilled Authorized Cons 19.5 $4,568 VPC validated data in the AWWA WLCC Refersnce Water Audit = Syslems lhat fall on the extreme ends of size or conneclion
Non-Revenue Water 152.3 m 702 Blended Dalaset (2020)2. densily should use caulion when interpreting Unit Losses KPIs
. r— = KPI %iles shown above are not segregated by cohorls. Limiled

—

Table 1 Source; AWWA Water Loss Control Committee Report {2020)*, with namlIng conventions updated
2020 AWWA Water Audit Method — Water Audit Qutputs and Key Performance Indicators: Uses and Limitations
Suitable Purposes
Principal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitatlons Users
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utllity, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utllity, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess |oss level Utllity, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoldable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utility, Regulators
R_g_a.l Loss (UARL) low level of leak
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utility, Regulators
{vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses? Strong and understandable indicator for v v v v v Used for performance Utility, Regulators,
{vol/conn/day) multlple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collection and Utility, Regulators,
{vo!/pipeline length/ by utilities with low connectlon density. assessment of systems with Policy Makers
day) “low” connection density
Unit Total Losses Strong and understandable indicator, v v High level indicator far Utilities,
(vol/conn/day) suitable for high-level performance trending analysls. Not Customers
New KPI measurement. approprlate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utifitles
Index (ILI) influenced by pressure and connection management is Implemented
density.
Value Apparent Loss Cast Indicators with sufficient technical rigor. v v v Data collectlon and Utilities,
Rate {value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and Indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utilities,
(value/conn/year) reduction and control interventions and conjunction with Loss Cost Regulators,
New KPI| programs. Rates Customers
Validity Data Validity Tier Strong Indicator of water loss audit data v v v v Assess caliber of data Inputs Regulators,
{DVT) quality, if data has been validated. Tier of the water audit Utilities
provides guidance on priority areas of
activity.

AWWA Free Water Audit Software v6.0 Dashboard 1



AWWA Free Water Audit Software: FWAS v6,0

Worksheet Amarican Wolor Works Assocklion.
Water Audit Report for:[PAW - 640 Royarsford ]
Audit Year:| 2022 [ Jan012022-Dec312022 | Calendar |
£~ Click 'n' to add notes i
i ¢ Click 'g'to determine data validity grade To edit water system Info: [ 9o 1o start page |
To access definitions, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:

VoS Volume from Own Sources:| n| o | 10 1,480.086| MG/Yr }_n 10 nercant under-regisiralion | VOSEA
wi Water imported:| n| g | @ 51.896| MG/Yr njia| 9 [ 0.00% p t WIEA
WE Water Exported:| n | 8 0.000| MG/Yr WEEA

WATER SUPPLIED: 1,541.280 MG/Yr
AUTHORIZED CONSUMPTION
BMAC Billed M nig 1,361,775 MG/Yr
BUAC Billed Unmetered:| n | g 0.000| MG/Yr
UMAC Unbilled M d:in|g __ 7.853] MG/Yr choose entry option:
UUAC Unbilled Unmetered:| n | 9 7170 MG/Yr | custom |7.170 MGIYr
AUTHORIZED CONSUMPTION: 1,376.598 MG/Yr
WATER LOSSES 164.682 MG/Yr
Apparent Losses
Default option selacted for Sy ic Data b Errors, wilh sutomatic data grading of 3 choose entry option:
SDHE Systematic Data Handling Errors:{ n | g 3 3.404 MGYr 0.25%  defaull
(] Customer Metering Inaccuracies:| n | @ | 7 27.948 MGIYr 2.00“5;6;_' __parcant under-rggiatl’al_i_ql]__]
uc Unauthorized Consumption:| n | @ | 3 3.404 MGIYr 0.25% _ defaull
Default option selected for | thorized Cor , with automatic data grading of 3
Apparent Losses: 34,756 MG/Yr
Real Losses
Real Losses: 129925 MG/Yr
WATER LOSSES: 164.882 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 178,505 MG/Yr
?YSTEM DATA o ) - - B o
Lm Length of mains:‘ nla ‘ 10 | 294.0| mites (Including fire hydrant lead lengths)
Nc Number of service connactions:| n | g | 1@ 17,582 (active and inactive)
Service connection density: 60 conn./mile main
Are customer meters typlcally located at the curbstop/pro line? - No
Lp Average length of (private) customer service line:| n | g ]l10 _22._@! ft ¢ g b property line and meter)
AOP Average Operating Pressure:[ n [ g | & | 70.3] psl
COST DATA
CRUC Customer Retail Unit Charge:| n [ g | 10 |_ = $11.61|[$/1000 gallons (US) ] Total Annual Oparating Cost
VPC Variable Production Cost:| n | g | 10 $565.10| $/Million gallons 18 £6,084,075 | $iyr (optional input)
WATER AUDIT DATA VALIDITY TIER:
=+ The Water Audit Data Valldity Score is in Tier IV (71-80). See Dashboard tab for additional outputs. *** dq;;’ 5
A weighted scate for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: f targets exist for the operational performance indicators, they can be input below:
1: Unauthorized Consumption (UC) Unit Total Losses: _|galiconniday
2: Systematic Data Handling Errors (SDHE) Unit Apparent losses:| _|gsliconn/day
3: Customer Metering Inaccuracies (CMI) UnitRealLosses™|  |galiconn/day
Unit Real Losses™ gal/mila/day
If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Worksheet 1
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Water Audnt Report for: PAW - 640 Royersford

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 11l (51-70)

Tier IV (71-90)

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

NRW Components Summary

Total Volume of NRW = 179 MG/Yr Total Cost of NRW =

AWWA Free Water Audit Software: Dashboard oo onahoet go to grading goorefersnces
Audit Year: 2022 Calendar Jan 01 2022 - Dec 31 2022
Actual KPItesult - Key Performance Indicators Target {see Workshesl)
gauge %lles per validated industry ranges2
75 Y%ile 75" %lle 75" %Ils
Median
Medlan Median
25h 25th
Y%il
L 25"' %lle
"/oila
10% %lle 90t %ile 10" %lle 90" %lle 10t %ile 90t %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
27,03 $/connfyear 22,85 $/conn/year ' 4.18 " $/conn/year
Median 751 Sile 75% %lle 75" %lle

| SAB3,S9ANT 9600,000 =
180 -
60 L - $500,000
S 140 ! 107 %ile 90" %ie 10 %ila 80" %ila 10"‘%!11! 20 Selie
= . $400,000 Unit Total Losses Unit Apparent Losses Unit Real Losses”
2 120 | ! 25.7 galiconn/day 5.4 gal/conn/day 202 gal/conn/day
=2 |
o
) | © $300,000 e g Pressure Median 75" %o
80 - | s 90U %ole |
& : + $200,000 |
| e 75lh %ile |
0
4 - $100,000 . Median s
. [— Infrastructure Leakage Index (ILI) Unit Raal Losses®
0! ' $0 # 25th %lle dimensionless 1,211 galimlle/day
. 10th %ile

Real Losses
i - Systematic Data Handling Errors
-Gmomer Metering Inaccuracles

Unauthorized Consumption
Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

\::gg;'f Vsallgre Basis of Valuation 5
Apparent Losses 34.8 $401,797 CRUC
Real Losses 128.9 $73,421 VPC .
Unbilled Authorized Cons 148 $8,376 VPC
Non-Revenue Water* _ 1795 $483594 Blended

(UARL) Unavoidable Annual Real Losses "121.3 MGIYr L 1819 galiconn/day
Guidance Information for Key Performance Indicators
The eight indicators shown are lhe recommended suite per lhe Pl data by cohorts may be found in WRF 4695 Guidance

AWWA Water Loss Conlrol Committee 2020 Position on KPIs! Manual, Appendix B (2018}

A suite of KPIs is necessary, as no single KPI can holistically = Aglual KPI results that fad below 100 %ile or above 90 %ile do
water loss per for a given water system not necessarily imply error, bul should be viewed with scruliny.
See Table 1 below for Uses and Limilations for each KPI, + Percentiles nol intended lo imply largets, Targels may be inpul

excerpted from Lhe AWWA Water Loss Control Commitiee

Report (2020)", wilh naming convenlions updaled .
Percenliles (%iles) shown on KP| gauges come from Level 1
validated data in the AWWA WLCC Reference Water Audit .
Datasel (2020)%.

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

by user for operational KPls, if desired, on Worksheet,

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

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

Ta ble 1 Source: AWWA Water Loss Control Committee Report {2020)%, with naming conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Sultable Purposes Princlpal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitations Users
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utility, Regulators
Real Loss Volume Calculated by Free Water Audlt Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utillty, Regulators
Real Loss (UARL) low level of leak
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utility, Regulatars
{val/conn/day) multlple users. tracking and target-setting
Unit Real Losses* Strong and understandable indicator for v v v v v Used for performance Utility, Regulators,
{vol/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collection and Utility, Regulators,
{vol/pipeline length/ by utilities with low connection density. assessment of systems with Policy Makers
day) “low” connection density
Unit Total Losses Strong and understandable indicator, v v High level Indicator for Utllitles,
(vol/conn/day) suitable for high-level performance trending analysls. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be 4 v v Benchmarking after pressure Utllitles
Index (ILI) influenced by pressure and connection management is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collectlon and Utllities,
Rate (value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and Indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use In Utllities,
{value/conn/year) reduction and contro! interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tier Strong indicator of water loss audit data v v v v Assess caliber of data inputs Regulators,
(DVT) quality, if data has been validated. Tler of the water audit Utllitles
provides guidance on prlority areas of
activity.
AWWA Free Water Audit Software v6.0 Dashboard 1




AWWA Free Water Audit Software: FWAS v6,0

Worksheet Amorican Water Works Association

Water Audit Report for:|PAW - 650 Coatesville

Audit Year:| 2022 |  Jan012022-Dec312022 | Calendar
7~ Click 'n’ to add notes y
i ¢ Click 'g' 1o determine data valldity grade To edit water system Info: [_g0 1o siart page |
To access definitlons, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:
VoS Volume from Own § nlg|10 [ 1,285.150| MG/ "nl w0 [ 250%] percent | [under-ragistration [VOSEA
wi Water impi n| g|ns 0.000| MG/Yr WIEA
WE Water Exported:| n | g | @ 5.861| MG/Yr nlalo [ 0.15%] percent | |under-registration |WEEA
WATER SUPPLIED: 1,312.233 MG/
AUTHORIZED CONSUMPTION
BMAC Billed Metered:| n [ g | @ |  1,042.872| MG/Yr
BUAC Billed U tared.| n | g | na 0.000| MG/Yr
UMAC Unbilled Metered:| n | g | 10 48.740| MG/YT choose eniry optian:
UUAC Unbilled Unmetered:| n | g | 10 36.860 MG/Yr [ custom [36.860 |Marve
AUTHORIZED CONSUMPTION: 1128472 MG/Yr
WATER LOSSES 183761 MG/Yr

Apparent Losses

Default option selected for Systematic Data Handling Erors, with sutomatic data grading of 3 choose entry option:

SDHE Systematic Data Handling Errors:| n | a | 3 2,607 MG/Yr 0.25% | defaull
cMt Customer Metering Inaccuracies:| n | @ | 7 22278 moervr Z.OMGI l_gr_l_dg_r;@‘g[ﬂmﬂm l
uc Unauthorized Consumption:| n | & | 3 2.607 MG/Yr 0.25%  defaull
Default option selected for Unauthorized Consumption, with automatic data grading of 3
Apparent Losses: 27.482 MG/Yr
Real Losses
Real Losses: 156.269 MG/Yr
WATER LOSSES: 183,761 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 268.361 MG/Yr
SYSTEM DATA - o R
Lm Length of mains:[ n [ g ] 40/[  — — 226.0] miles (including fire hydrant lead lengths)
Ne Number of service connections:| n | g | 100 | 13,243 (actlve and inactive)
Service connection density: 58 conn./mlle main
Are customer meters typically located at the curbstop/property line? !_ _No|
Lp Average length of (private) customer service Iine:[ n l ﬂ 191 19.EI ft (average distance between properly line and meter)
AOP Average Opsrating Pressure:[ n [ g | 8 | 83.4| psl
COST DATA
CRUC Customer Retail Unit Charge: Plj—‘ 0 $11.61|[$/1000 galions (US) Total Annual Qperating Cost
VPC Variable Production Cost:[ n | g | 10 £957.63| $/Million galions l— $4,677,382 $iyr (optional input)

WATER AUDIT DATA VALIDITY TIER:

*+ The Water Audit Data Validity Score Is in Tier IV (71-90). See Dashboard tab for additional outputs, ** poio 1
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Valldity Score

PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit refiability can be most improved by addressing the following components: OPTIONAL; If targets exist for the operational performance indicators, they can be input below:

1: Unauthorized Consumption (UC) Unit Total Losses:| gal/conn/day

2: Systematic Data Handling Errors (SDHE) Unit Apparent Losses: | _____|gal/conn/day

3: Customer Metering Inaccuracies (CMI) Unit Real Losses™;| | galiconn/day

Unit Real Losses”: I/mile/day

If entered above by user, targets will display on KPI gaugg(s;e Dashboard)

AWWA Free Water Audit Software v6.0 Workshest 1
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Water Audit Report for: PAW - 650 Coatesville

N

Data Validity ActualKPIresult - oy Performance Indicators 2% (see Worksheet)
Data Validity Score: 80 Data Validity Tier:  Tier IV (71-80) _ gauge %lles per validated industry ranges®
See Loss Control Planning for Tier Details 75" %lle 75" %lle 75M %lle
Tier Il (26-50) Tier Ill (51-70) Median
Medlan L Modian |I
e
Tier IV (71-90) o \ 25
260 %ile f-
Tier | (£25) %ile —
Tier V (91-100) 10t %ile 90* %lle 10% %ile 9o' %lle 10% %ile 90' %ile
- ) B . Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
34.60 $/connfyear 23.30 S$/connlyear 11.30 $/conn/year
NRW Components Summary
N _ p 750 %lle 754 %ile
Total Volume of NRW = 268 MG/Yr Total Cost of NRW = Median 757 %hita Median
300 $S0.209Mr - 4500,000 25 \ / 250 A
[ %l %
ile \
250 - $500,000
5 0% %ila 107 %ie 0% %ila 107 %ile 80 %ils
= 90 - $400,000 Unit Total Losses Unit Apparent Losses Unit Real Losses®
2 = i 138.0_ galiconn/day __ 5.7 ‘galiconn/day '32.3 gallconn/day
=]
- "
£ Average Operating Pressure
150 ——+ $300,000 B34 psl
s 90Lh %ile |
100 | + §$200,000
1y 751h %ile
50 ~ $100,000 . Median - S
Infrastructure Leakage Index (ILI) Unit Real Lossas®
0 | L 50 - 25th %ile 14 dimensionless . 1,894 galimila/day
- th%ie | See UARL dsfinition for sdditional guidance on the ILI Si—
[ Rl Losses Unauthorized Consumption (UARL) Unavoidable Annual Real Lasses 108.8 MG/Yr i 22,5 gallconn/day
| Systematic Data Handling Errors Unbilled Unmetered Auth Cons Guidance Information for Koy I::]nrfnmnn?; Indicators.
i 0 i 5 + The elght indicators shown are the recommended sulle per the KP| data by echeris may be found in WRF 4695 Guidance
- Customer Metering Inaccuracies Unbilled Metered Authorized Cons AWWA Waler Loss Control Committes 2020 Position on KPIs® Manual, Appendix B (2019)
Vol + A sulle of KPIs is necessary, as no single KPI can hollstically + Aclual KPI results that fall below 10" %ile or above 90" %ite do
olume Value Basis of Valuation icate water joss perh e for a given water system not necessarily imply error, but should be viewed with scrutiny.
MG/Yr $/Yr + See TI:”: " W'ﬁ]‘" TWUVCXSVGH? Lt"l‘algﬂslh:'é“h Kt'l:l + Percentiles nol intended to imply largets. Targets may be inpul
. excerpted from lhe ater Loss Conlrol Committee by user for operational KPls, if desired, on Worksheet
Apparent Losses 27:5 3393.533 CRUC Report (2020)*, with naming convenlions updated + See UARL and ILI in Definilions tab for discussion of size and
Real Losses 156.3 $149,648 VPC + Percentiles (%iles) shown on KPI gauges come from Level 1 pressure limitations.
Unbilled Authorized Cons . 856 -$81,973 VPC validated data in the AWWA WLCC Reference Waler Audit + Systems Lhal fall on the exireme ends of size or conneclion
Non-Revenue Water 2689.4 $540,209 Blended Dataset (2020)2 density should use caution when interpreting Unit Losses KPIs
- - « KPI %iles shown above are not segregated by cohorls. Limiled

AWWA Free Water Audit Software: Dashboard

go to worksheet

Jan 01 2022 - Dec 31 2022

go to grading go lo references

Audit Year: 2022 Calendar

Table 1 Source: AWWA Water Loss Control Committee Report (2020)%, with naming conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Sultable Purposes Principal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitations U
sers
Marking | Settlng
Attribute Apparent Loss Volume | Calculated by Free Water Audlt Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utility, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utility, Regulators
Real Loss {UARL) low level of leak
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utility, Regulators
{vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses? Strong and understandable indicator for v v v v v Used for performance Utllity, Regulators,
{val/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collection and Utility, Regulators,
{vol/pipeline length/ by utilities with low connection density. assessment of systems with Policy Makers
day) “low” connection density
Unit Total Losses Strong and understandable indicator, v v High level indicator for Utilities,
(vol/conn/day) suitable for high-level performance trending analysis. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratlo KPI; can be v v v Benchmarking after pressure Utilities
Index (ILI) influenced by pressure and connection management Is implemented
denslty.
Value Apparent Loss Cost Indicators with sufficlent technicat rigor. v v v Data collection and Utllities,
Rate {value/conn/year} Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of lass, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utilities,
{value/conn/year) reduction and control Interventions and conjunctlion with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tier Strong indicator of water loss audit data v v v 4 Assess caliber of data inputs Regulators,
(DVT) quality, if data has been validated. Tier of the water audit Utilities
provides guidance on priority areas of
activity.
AWWA Free Water Audit Software v6.0 Dashboard 1




AWWA Free Water Audit Software: FWAS v6.0

WOrkS heet American Waler Works Assacialion
Water Audit Report for:[PAW - 660 Laks Heritage |
Audit Year:| 2023 |  Jan 012022- Dec 31 2022 | Calandar |
** Click 'n' {o add notes =
i = Click 'g'to determine data valldity grade To edit water system Info: [_go i siar page |
To access definitions, click the input name vV All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjusiments
WATER SUPPLIED choose entry option:
vos Volume from Own S njale ~ 47.547| mervr [n]a]o [over-registration | VOSEA
wi Water Imported:| n | g | na 0.000| MG/Yr WIEA
WE Waler Exported:| n | g | n/a 0.000| MG/Yr WEEA
WATER SUPPLIED: 47.076 MG/Yr
AUTHORIZED CONSUMPTION =
BMAC Billed M din|g| 8 37.200| MG/Yr
BUAC Billed U f:|.n|gjne 0.000] MG/Yr
UMAC Unbilled Metered:| n | g | 10 | 0.620| MG/Yr choose entry option:
uuAc Unbllied Unmetered:| n | g | 10 1601 MG/ [ custom [1.601 MGIYr
AUTHORIZED CONSUMPTION: 39.421 MG/Yr
WATER LOSSES 7.655 MG/Yr
Apparent Losses
Default option selected for Sy ic Data | Errors, with automatic data grading of 3 .chot?‘s_e-emry option:
SDHE Systematic Data Handling Errars:| n | g | 3 0.083 MG/Yr 0.25% default
cMmI Customer Metering Inaccuracies:| n | 9 | 3 0.772 MG/Yr 2.00% | nt under-registration
uc Unauthorized Consumption:| n| 0| 3 0.083 MG/Yr 0.25% | default
Default option selected for Unauthorized Consumption, with automatic data grading of 3
Apparent Losses: 0.958 MG/Yr
Real Losses
Real Losses: 6.697 MG/Yr
WATER LOSSES: 7.655. MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 9.876 MG/Yr
SYSTEM DATA - -
Lm Length of mains:[ n | a | 10 '_—_ 3 13.0| mlles (including fire hydrant lead lengths)
Ne Number of service connections:[ n | g | 10 | 755 (active and Inactive)
Service connection density: 58 conn./mile main
Are meters typically located at the curbstop/property line? — Nol
Lp Average length of (private) customer service line: F‘. g |10 20.9| ft (average distance between property line and meter)
AOP Average Operating Pressure: [_ﬁ‘['a] 8 [ 74.6| psi
COST DATA
CRUC Customer Retail Unit Chiarge:[ n | g | 10 |_ e $11.61]$/1000 gallons (US) | Total Annual Oparating Cost
VvPC Variable Production Cost:| n| g | 10 $274.55| $/Miliion gallons i $277,956 $#yr (optional input)
WATER AUDIT DATA VALIDITY TIER:
*+ The Water Audit Data Validity Score is in Tler IV (71-90). See Dashboard tab for additional outputs. ™ | daf: 3
A weighted scale for Lhe components of supply, consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: Iftargets exist for the operational performance indicators, they can be input below:
1: Customer Metering Inaccuracies (CMI) Unit Total Losses:| galiconn/day
2: Volume from Own Sources (VOS) Unit Apparent Losses: _ |gallconn/day
3: Unauthorized Consumption (UC) Unit Real Losses™|  |galiconn/day
Unit Real Losses®; galimile/day
If entered above by user, targets will display on KP! gauges {see Dashboard)

AWWA Free Water Audit Software v6.0 Workshest 1
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‘\\ i PO PRty AWWA Free Water Audit Software: Dashboard 90 to worksheet 9o o grading g0 to refersnces

FWAS v6.0 Water Audit Report for: PAW - 660 Lake Heritage Audit Year: 2023 Calendar Jan 01 2022 - Dec 31 2022
Data Validity Actusl KPimslt  Key Performance Indicators To9°! (e Workeheo)
Data Validity Score: '_83  Data Validity Tier:  Tier IV (71-80) gauge %iles per validated industry ranges®
See Loss Control Planning for Tier Details 75 %ile 75"' %ile 751 %lle
Tier Il (26-50) Tier 11 (51-70) Median
Median -
) 250 n \
Tier IV (71-90) lle 3;3.8 \
25t
Tier | (s25) ) %lle
- Tier V (91-100) 10" %ile 90" %lie 10 %ile 90t %ile 10* %lls %lle
| — ]I - - o Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
16.97 ' $/conn/year 14.54 $/conn/year 244 $/connlyear
NRW Components Summary ’
Total Volum of NRW = 10 MGIYr T - i i I8l L
B otal Cost of NRW = Median 75 %ile dan
12 SISA26YC_ 516,000 250
Yolle
| : - $14,000
% [ $12000 105 %le S 10°%le a0nwie  10M%le 007 Slle
= | Unlt Total Losses Unit Apparent Losses Unit Real Lossas®
8
e - $10,000 27.8 galiconn/day 35 galiconn/day 24.3 gal/conn/day
S
K=}
£ Average Operating Pressure
8 ' 98,000 748 _psi Median__ 15" %lle Median 757 %lla
| $6,000 === 90Lh %ile % 25 '
i Ylla \\
B ~ $4,000 pe= 751 %ile
2 N 2.
+ $2,000 — § 107 %la 907 Tl
. Infrastructure Leakage Index (ILI) Unit Real Losses”
0 g - 25th %lle 1.2 _dimensionless ==t 411 +gal/mile/day
Sos UARL defin tional guidanca on the ILI R o
B Real Losses Unauthorized Consumption a2l Real Losses 58 MGIYr | galiconn/day
. Systematic Data Handling Errors Unbilled Unmetered Auth Cons Inf lon for Key Perfi 1
i 0 «  The eight indicato:s shown are the recommended sulte per the KPI dala by cohorts may be found in WRF 4695 Guidance
-cmf mdng Inaccuracies Unbilled Metered Authorized Cons AWWA Water Loss Cantrol Committee 2020 Posilionon KPIs". Manual, Appendix B (2019)%.
Vel Val 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
ume alue Basis of Valuation icale water loss pord for a given water system. not necessarily imply error, but should be viewed wilh scruliny
MGHYr S « See T-‘llhl: f‘ b!lg‘w ‘:‘WL\JITI:‘VG“:' L::l!lihhgnlliblfgltﬂ K“P' + Percentiles not intended Lo imply largets. Targets may be inpul
| excerpted {rom the ater Loss Control Commitlee by user for operational KPls, if desired, on Worksheet
Apparent Losses 1.0 sto'm CRUG Report (2020)*, with naming convenlions updated + See UARL and ILI in Definilions tab for discussian of size and
Real Lot B.7 1 VPC
Sses 5] s 1839 = Percentliles (%iles) shown on KPI gauges come (rom Level 1 pressure limitations.
Unbilled Authorized Cons - 22 $610 VPC validated data in the AWWA WLCC Reference Water Audit + Systems that fall on the extreme ends of size or connection
Non-Revenue Water' 990 3-13,423 Blended Dataset (2020) density should use caulion when interpreling Unit Losses KPls

= KPI %iles shown above are nol segregated by cohorls, Limiled

Table 1 Source: AWWA Water Loss Control Committee Report {2020)*, with naming conventions updated

2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations

Sultable Purposes
Principal
Type Indlicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitations U
Marking | Setting =30
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utility, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utility, Regulators
Real Loss (UARL) low level of leal
Volume Unit Apparent Losses Strong and understandable Indicator for v v v v v Used for performance Utility, Regulators
{val/conn/day) multiple users. tracking and target-setting
Unlt Real Losses? Strong and understandable Indicator for v v v v v Used for performance Utllity, Regulators,
{vol/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandabte indicator for use v v v v v Data collection and Utility, Regulators,
(vol/pipeline length/ by utilities with low connection density. assessment of systems with Pollcy Makers
day) “low” connectlon denslity
Unlt Total Losses Strong and understandable Indicator, v v High level indicator for Utllities,
{vol/conn/day) suitable for high-level performance trending analysls. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utillties
Index (IL1) influenced by pressure and connectlon management Is implemented
denslty.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collection and Utilitles,
Rate (value/conn/year) | Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utilities,
{value/conn/year) reduction and control Interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Validity Data Validity Tier Strong indlcator of water loss audit data v v v v Assess caliber of data inputs Regulators,
(DVT) quality, if data has been validated. Tier of the water audit Utilitles
provldes guidance on priority areas of
activity.

AWWA Free Water Audit Sofiware v6.0 Dashboard 1



AWWA Free Water Audit Software: FWAS v6.0

Worksheet American Waler Works Associalion.
Water Audit Report for: [PAW - 880 Lehman Pike |
Audit Year:| 2022 Jan 012022 -Dec 312022 | Calendar ]
i Click 'n’ to add notes . ?
§ yClick 'g'to determine data valldlty grade To edit water system Info; [ go'lo start page |
To access definitions, click the input name vV All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:

VOS Volume from Own Sources:| n | g | 8 541.279| MG/Yr 10 [ 0.04%] percant under-registration | VOSEA
wi Water Imported:| n | g | va 0.000| MG/Yr WIEA
WE Water Exported:| n | g | na 0.000| MG/Yr WEEA

WATER SUPPLIED: 541.486 MG/Yr
AUTHORIZED CONSUMPTION
BMAC Billed Metered:[ n[ g | @ | 411.998| Mervr
BUAC Billed Unmetered:| n | g | a | 0.000| MG/
UMAC Unbilled Metered:| n | g | 10 | 9.721| MG/Yr choosa entry oplion:
UUAC Unbilled Unmetered:| n | @ | 10 19.210 MG/Yr I custom [19.210 MGYr
AUTHORIZED CONSUMPTION: 440929 MGIYr
WATER LOSSES 100.567 MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 choose entry option:
SDHE Systematic Data Handling Errors | n | g | 3 1.030 MGHYr 0.25% | dsfaull
cMmI Customer Metering Inaccuracies:| n | 8 | 7 8.607 MarYr | 2.00% | percent |under-regisiration
uc Unauthorized Cor tion:| n | 8| 3 1.080 MGIYr 0.25%  default
Default option selected for Unauthorized Consumption, with automatic data grading of 3
Apparent Losses: 10.667 MG/Yr
Real Losses
Real Losses: 89.900 MG/Yr
WATER LOSSES: 100567 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 120.498 MG/Yr
;YS?EMDATA N B - - -
Lm Length of mains:{ n| g | 10| 173.6| miles (Including fire hydrant lead lengths)
Nc Number of service connections:| n [ a | 10/ 9,727| (active and inactive)
Service connection density: 56 conn./mlle main
Are customer meters typically located at the wbslnp}pmlﬂan line? No
Lp Average length of (private) customer service line:| n | g | 10 225 f ¢ distance property line and meter)
AOP Average Operating Pressure:[ n [ o | 8 | 53.7| psi
COST DATA
CRUC Customer Retail Unil Charge:| n | g | 10/[ $11.61|[5/1000 gallons (US) Total Annual Operaling Cost
VPC Variabte Production Cost:{ n | g | 10 $0928.31| $/Million gallons [ $2,671,376 __|$tyr (optional input)
WATER AUDIT DATA VALIDITY TIER:
*+ The Water Audit Data Valldlty Score is in Tier IV (71-90). See Dashboard tab for additional outputs. ™ | 9: o
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, they can be input below:
1: Volume from Own Sources (VOS) Unlt Total Losses: gal/conn/day
2: Unauthorized Consumption (UC) Unit Apparent Losses: _ |gal [day
| 3: Systematic Data Handling Errors (SDHE) Unit Real Losses®: _ |galfconn/day
Unit Real Losses®: Umile/day
If entered above by user, targets will disptay on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Workshest 1



\\ aler Wores Associalion
#2020. All Righls Reserved
‘ FWAS v6.0 Water Audit Report for: PAW - 680 Lehman Pike
Data Validity
Data Validity Score: 86 . Data Validity Tier:  Tier IV (71-80)

AWWA Free Water Audit Software: Dashboard

go to grading go lo references

thn wurksh;e!

Audit Year: 2022 Calendar Jan 01 2022 - Dec 31 2022

Actual KPI result Target (ses Worksheet)
— e an

Key Performance Indicators

Tier Il (26-50)
Tier | (525)

See Loss Control Planning for Tier Details

Tier 111 (51-70)

Tier IV (71-80)

Tier V (91-100)

Total Volume of NRW = 129 MG/Yr

140
120 |
100
80

|
|. I
|
|
0 !

60
40
20
I Real Losses
i Systematic Data Handling Errors
Customer Metering Inaccuracies

Volume (MG/Yr}

Volume
MG/Yr
Apparent Losses 10.7
Real Losses : 89.9
Unbilled Authorized Cons 28.9
Non-Revenue Water 129.5

NRW Components Summary

Total Cost of NRW =

gauge %lles per validated Industry ranges®

75t %ile 75t %lle 75% %ile
Median
Median Median
250 25 it
%ile %ilo
25%
Y%ile
10t %lle 90t %ile 10t %lle 90t %lle 10t %ile a0t %lle
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

21,09 $/conniyear

Medlan 75" %ile

. 12,51 $/conn/year

8.58  $/conn/year

75' %ile

75t %ile

S2I2031F_ - $250,000 25
Ylle
++ $200,000
10°%le 907 e 107 Salle 90" Shile 10" %lle 90% %elle
Unit Total Losses Unit Apparent Losses Unit Real Lnssss‘
28.3 gal/conn/day 3.0 gal/conn/day 253 qgaliconniday
- + §$150,000
Average Operating Pressure .
3.7 psi Median 15" %ile
- —+ $100,000 s 90th %ile 25m
| Ylla
e 7580 %l |
. $50,000
resss Median 10% ile ilia
- N Infrastructure Leakage Index (ILI) Unit Real Lossas®
L g0 s 251N %ile 1.7 dimensionless .. 1,419 gal/mile/day
s 101h ile_ | See UARL ¢ duﬂnmnn for additional guldance on the ILI 1
Unauthorized Consumption ~ (UARL) Unavolidable A Annual Real Losses 531 MGIYr 15.0 galiconniday
Unbilled Unmetered Auth Cons Guida for Key Perf I

Unbilled Metered Authorized Cons

V;;IYU: Basis of Valuation |
$121,718 CRUC

$83.455 VPC .
526,857 VPC

$232,031 Blended

The eight indicalors shown are the recommended suile per the
AWWA Water Loss Control Committee 2020 Posilion on KPIs?
A suile of KPIs is necessary, as no single KPI can holistically
municate water oss per for a given water syslem
See Table 1 below for Uses and Limitations for each KPI,
excerpted from lhe AWWA Waler Loss Conlrol Commiltee
Reporl (2020)*, with naming conventions updated
Percentiles (%iles) shown on KP| gauges come from Level 1
validated data in the AWWA WLCC Relerence Water Audit
Dataset (2020)2
KPI %iles shown above are nol segregated by cohorls. Limited

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

Actual KPI results Lhal fall below 10™ %ile or above 90™" %ile do
not necessarily imply error, but should be viewed with scrutiny
Percentiles not intended to imply largets. Targels may be input
by user for operalional KP!s, if desired, on Worksheet.

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

Systems that fall on the extreme ends of size or conneclion
density should use caulion when interpreting Unit Losses KPIs

.

.

Table 1 Source: AWWA Water Loss Control Committee Report {2020)%, with naming conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Suitable Purposes
Princlpal
Type Indicator Description Assessment | Bench- | Target- | Planning | Tracking | Uses and Umitations Users
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utllity, Regulators
Real Loss Volume Calculated by Free Water Audit Software v 4 Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoldable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utility, Regulators
Real Loss (UARL) low level of leakage
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utllity, Regulators
{vol/conn/day} multiple users. tracking and target-setting
Unit Real Losses? Strong and understandable indicator for v v v v v Used for performance Utllity, Regulators,
{vol/conn/day} multiple users, tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable Indicator for use v v v v v Data collection and Utility, Regulators,
{vol/pipeline length/ by utilitles with low connection density. assessment of systems with Policy Makers
day) “low” connectlan density
Unit Total Losses Strong and understandable indicator, v v High level indlcator for Utilities,
{vol/conn/day) suitable for high-level performance trending analysis. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, speclalized ratio KPI; can be v v v Benchmarking after pressure Utilities
Index (ILi) influenced by pressure and connection management is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collectlon and Utilities,
Rate (value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utllities,
(value/conn/year) reduction and control interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tier Strong indicator of water loss audit data v v v v Assess callber of data inputs Regulators,
(DVT) quallity, if data has been validated. Tler of the water audit Utilities
provides guidance on priority areas of
activity.
AWWA Free Water Audit Software v6.0 Dashboard 1




BMAC
BUAC
UMAC
UUAC

SDHE
CMI
uc

Lm
Nc

Lp

AOP

CRUC
vPC

AWWA Free Water Audit Software:

Worksheet

Water Audit Report for:

PAW - 710 Milton
Audit Year: 2022 |  Jan 012022 - Dec 31 2022

=

| Calend

~ Click 'n’ to add notes
e Click 'g' to determine data valldity grade

v

To access definitions, click the input name v

To edit water system Info: [ go 10 start page |

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

Water Supplied Error Adjustments

FWAS v6.0

American Waler Works Association

WATER SUPPLIED chooss entry option:
Volume from Own Sources:| n | g | 10| 2,059.520| MG/Yr [ nl gl [ 0.55%] @l under-registration |VOSEA
Water Imported:| n | g | na 0.000| MG/Yr WIEA
Waler Exported:[ n | g | na 0.000| MG/Yr WEEA
WATER SUPPLIED: 2070810 MG/Yr
AUTHORIZED CONSUMPTION
Billed Metered:| n| @ | 8 |  1548.814| MG/Yr
Billed Unmetered:| n | @ | | 0.000| MG/Yr
Unbilled Metered:| n'| g | 10 2.600| MG/Yr choose enlry oplion:
Unbilted Unmetered:| n | @ | 10 35,938 MG/Yr custom [35.938 |MGrYr
AUTHORIZED CONSUMPTION: 1,687,452 MGIYr
WATER LOSSES 483,458 MG/Yr
Apparent Losses
Default option selected for Systemalic Data Handllng Errors, with automatic data grading of 3 ) choosa entry optlon:
Systematic Data Handling Errors:| n | 9 | 3 3,872 MG/Yr
Customer Metering Inaccuracies:| n | 8 | & 31664 me/vr [under-registration |
Unauthorized Consumplion:| n | @ | 3 3.872 MG/Yr | 0.25% _ defauit
Default optlon selk d for Unat C 1, with automatic data grading of 3
Apparent Losses: 39.408 MGHYr
Real Losses
Real Losses: 444.050 MG/Yr
WATER LOSSES: 483.458 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: ‘521.886 MG/Yr
SYSTEM DATA - - -
Length of mains:[ n| g | 10 242.0] miles (including fire hydrant lead lengths)
Number of service connections:| n | g | 10 13,808 (active and inactive)
Service connection density: 57 conn./mile main
Are customer meters typically located at the curbstop/property line? [ No
Average length of (private) customar service line:| n la]10 206| ft (average distance between property line and meter}
Average Operating Pressure:[ n [ g | & | 73.3| psi
COST DATA
Customer Retail Unit Charge:[ n [ g | 10 $11.61]($/1000 gallons (US) j Total Annual Operating Cost
Variable Production Cost:| n| g | 10 $357.43| $/Million gallons i $4,105,514 _}sr,r (optional Input)
WATER AUDIT DATA VALIDITY TIER:
* The Water Audit Data Valldity Score is in Tler IV (71-90). See Dashboard tab for additional outputs. ** 1 go kb

A weighted scale for the components of supply, consumption and water loss is included In the calculation of the Water Audit Data Valldity Score

PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY:
Based on the information provided, audit reliability can be most improved by addressing the following components:

1: Unauthorized Consumption (UC)

2: Systematic Data Handling Errors (SDHE)

3: Customer Metering Inaccuracies (CMI)

KEY PERFORMANCE INDICATOR TARGETS:

OPTIONAL: If targets exist for the operational performance indicators, they can be input below:

Unit Total Losses: |
Unit Apparent Losses:|
Unit Real Losses®: L
Unit Real Losses®:

_| gallconn/day
_|galconn/day
_|galfconniday

Ty

If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0
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Water Audit Report for: PAW - 710 Milton

go to references

Data Validity Score:

Tier | (25) |" ; '

Data Validity

Data Validity Tier:
See Loss Contro! Planning for Tier Details

89

Tier Itsy L

Total Volume of NRW = 522 MG/Yr

600
500

=

(G}

= 40

Q

g |

K<}

=300 4
200 |
100 +—

0 1 8

NRW Components Summary !

[ Real Losses

- Systematic Data Handling Errors
I Customer Metering Inaccuracies

Volume
MG/Yr
Apparent Losses 394
Real Losses: 444.0
Unbilled Authorized Cons ' 38,5
Non-Revenue Water 5220

Tier IV (74-90)

Tier 11l (51-70)

Tier IV (71-90)

Tier V (91-100)

AWWA Free Water Audit Software: Dashboard 90 to worksheet 90 to grading
Audit Year: 2022 Calendar Jan 01 2022 - Dec 31 2022
Actual KPIresult ey Performance Indicators Target (see Worksheot)
gauge %iles per validated industry ranges®
75" %ile 75" %ile 75% %ile
Median T |
Median Median
25n th
%ile . s b
25t result is abowva °
%ile f——— 90th %ile
10 %ile 90" %ile 10t %ile 10" %ile 90" %ile
Apparent Loss Cost Rate Real Loss Cost Rate

Total Loss Cost Rate

9 $/conn/year 7. 83.09 Sfconniyear 11.49  $/conn/year

75% %lle

751 %ile

Total Cost of NRW = Median 75 %ile
SE29423NT_ 5700000 25 25
%lle 260 Shlia
Selle
$600,000 . -
Ij
+ $500,000 10% %ila 90" Suite  10M%e a0n%lle  10°%e 0% %lla
: Unit Total Losses Unit Apparent Losses Unit Real L osses”
| /95,9 , gal/iconn/day 7.8 gal/conn/day ‘881 gal/conn/day
$400,000 R oo
wverage Operating Fressure
_ 733 psi Median g
' $300,000 e 90IN %lle | ok
| Folle
! | 200,000 e 751 %ile:
+ $100,000 -\ Median 10" Saile LA
- Infrastructure Leakage Index (ILI) Unit Raal Lossas®
I s f= 25 %ile 4.4 dimensionless .. 5027 | gal/mile/day
. onwbe | SeeUARL definition for additional guidence — —
Unauthorized Consumption __(UARL) Unavoidable Annual Real Losses _ 20.1_gallconniday —

Unbilled Unmetered Auth Cans

Unbilled Metered Authorized Cons

Vsallyre Basis of Valuation |
$456,831 CRUC

$158,747 VRG :
$13,775 il

$629,423 Blended

for Key P

The eight indicators shown are lhe recommended suite per the KFPi data by cohorts may be faound in WRF 4695 Guidance

AWWA Water Loss Control Committee 2020 Position on KPIs! Manual, Appendix B (2019)*

A suite of KPIs is nece#ssary, as no single KPI can holistically Actual KPI resulls that fal below 107" %Gile of obove GO %ile do
jcate water loss perh for a given water system not necessarily imply error, but should be viewed with scrutiny.

See Table 1 below for Uses and Limitalions for each KPI, Percentiles not intended to imply targets. Targets may be inpul

excerpted from the AWWA Water Loss Control Commillee by user for operational KP!Is, if desired, on Worksheet

Report (2020)*, with naming convenlions updaled See UARL and ILI in Definitions lab for discussion of size and

Percenliles (%iles) shown on KPI gauges come from Level 1 pressure limitations.

validated data in the AWWA WLCC Reference Waler Audit Systems that fall on the extreme ends of size or connection

Datasel (2020)2 densily should use caulion when intefpreting Unit Losses KPIs,

KPI %iles shown above are not segregated by cohorts, Limiled

Table 1

Source: AWWA Water Loss Control Committee Repart {2020)%, with naming conventions updated

2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations

Suitable Purposes
Princlpal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitations Users
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utllity, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss fevel Utility, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utility, Regulators
Real Loss (UARL) low level of leak
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utility, Regulators
{vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses* Strong and understandable indicator for v v v v v Used for perfarmance Utility, Regulators,
(vol/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indlcator for use v v 4 v v Data collection and Utility, Regulators,
(vol/pipeline length/ by utillties with low connection density. assessment of systems with Pollcy Makers
day) “low” connectlon density
Unit Total Losses Strong and understandable indicator, v v High level Indicator for Utilltles,
{vol/conn/day) sultable for high-level performance trending analysis. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utilitles
Index {ILI) Influenced by pressure and connection management is implemented
density.
Value Apparent Loss Cost Indlcators with sufficient technical rigor. v v v Data coflection and Utllities,
Rate (value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and Indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utilltles,
{value/conn/year) reduction and control interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tier Strong indicator of water loss audit data v v v v Assess caliber of data inputs Regulators,
(DVT) quality, if data has been valldated. Tier of the water audit Utilities
provides guidance on priority areas of
activity.
AWWA Free Water Audlt Software v6.0 Dashboard 1
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AWWA Free Water Audit Software:

Worksheet

FWAS v6.0

American Waler Works Associalion

Water Audit Report for:[PAW - 720 Philipsburg

AuditYear:| 2022 |  Jan012022-Dec312022 |

Calendar |

i Click 'n’ o add notes
¢+~ Click 'g’ to determine data valldity grade

To access definitions, click the input name v v

To edit water system info: |_go o start page |

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

Water Supplied Estor Adjustments

WATER SUPPLIED choose entry option:
Volume from Own Sources:[ n [ g | 10 | __707.495| MG/Yr nla| 10 [[0.72%] percent | (over-registration  |VOSEA
Water Imported:| n | g | na | _0.000 MGYr WIEA
Water Exported:| n | g | nfs | 0.000]| MG/Yr WEEA
WATER SUPPLIED: 702437 MGIYr
AUTHORIZED CONSUMPTION
Billed M: d:inlal® ] 383.595| MG/Yr
Billed Unmetered:{ n | g |na | ).000| MG/Yr
Unbilled A nlg|to ).946| MG/Yr choose entry option:
Unbilled U d|nlalt0 14729 MGNr [Tcustom [14729  |menr
AUTHORIZED CONSUMPTION: 380270 MG/Yr
WATER LOSSES 303167 MG/Yr
Apparent Losses
Default option sefected for Systematic Data Handling Errors, with automatic data grading of 3 choose entry option:
Systematic Data Handling Errors:| n | g | 3 0.959 MG/Yr 0.25%  defaull
Customer Metering Inaccuracles:| n | 9| 6 7.848 Mo/vr [2-00% reant [under-registration |
Unauthorized Consumption:| n | 9 | 3 0959 MG/ 0.25% . defaull
Default option selected for Unauthorized Consumption, with automatic data grading of 3
Apparent Losses: 9,768 MG
Real Losses
Real Losses: 293,402 MG/Yr
WATER LOSSES: 303167 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 318.842 MG/Yr
SYSTEMDATA Sl - -
Length of mains:| n | g | 10 = 301.5| miles {Including fire hydrant lead lengths)
Number of service oonnections:[ n i '] I 10 8,628 (actlve and Inactive)
Service connection density: 32 conn./mlle maln
Are customer meters typically located at the mrbslopv‘progi’ﬂna? = No‘
Average length of (private) cuslomer service Hns:l n g] 10 17.0| ft ge d bets property line and meter)
Average Operating Pressure:[ n [ g | 10 | 99,0/ psl
COST DATA
Customer Retail Unit Charge:[ n[ g | 10 $11.61][$/1000 gallons (US) | Total Annual Operating Cost
Variable Production Cost:| n | g | 10 §574.42| $/Million gallons $2,524,899 [ input)

WATER AUDIT DATA VALIDITY TIER:

*+ The Water Audit Data Validity Score Is in Tier IV (71-80). See Dashboard tab for additional outputs. ***

| golo
dashbo

A weighted scale for the companents of supply, consumption and water loss is included in the calculallon of the Water Audit Data Validity Score

PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY:
Based on the information provided, audit reliability can be most improved by addressing the following components:

1: Unauthorized Consumption (UC)

2; Systematic Data Handling Errors (SDHE)

3: Customer Metering Inaccuracies (CMI)

KEY PERFORMANCE INDICATOR TARGETS:
OPTIONAL; If targets exist for the operational performance indicators, they can be input below:

1A,

Unit Total Losses: _la y
Unit Apparent Losses:|  |galiconn/day
UnitReallosses™| |galiconn/day
Unit Real Losses™: galimile/day

If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0

Workshest 1
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‘\\ Water Audit Report for: PAW - 720 Philipsburg
Data Validity
Data Validity Score:* 89  Data Validity Tier: _ Tler IV (71-80)
See Loss Control Planning for Tier Details
Tier It (26-50) Tier Il (51-70)

Tier IV (71-90)

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

NRW Components Summary

Real Losses
- Systematic Data Handling Emrors
I Customer Metering Inaccuracies

Unauthorized Consumption

Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

\ﬁgﬁf \?/I\;‘f Basis of Valuation
Apparent Losses 9.8 $113,167 CRUC
Real Losses 203.4 $168,536 VPC
Unbilled Authorized Cons 15.7 $9,004 VPC
Non-Revenue Water: 3188 §290,707 Blended

AWWA Free Water

dit Software: Dashboard go lo workshest go to grading ; go to refarences
Audit Year: 2022 Calendar Jan 01 2022 - Dec 31 2022
JeualKPiresul Koy Performance Indicators  29° (o0 Worksheef)
gauge %lles per validated industry r~anges2
755 Y%lle 75t %ile 75% %lle
Median =
A - Media%
26t -
250
%ll
o 25m %lle
%ile |'
10 %lle 90" %ile 10* %ile 90t %ile 10* %ile 0% %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

29.26 $/conn/year

(UARL) Unavaidable Annual Real Losses

11.76  $/conn/year

for Koy Parfs

17.50 $/conn/year

751 %lle 75% %lle

Total Volume of NRW = 319 MG/Yr Total Cost of NRW = Median 75" %illa
ot $290,7071Yr  ga50.000 2o 250
| ile 4 257 “ile
Z Slla
300 1| -+ $300,000 '
'g L. etaisin; O I
[©) i 4 107 %ila 10* Seile a0 107 %ile 80" Sile
g 250 i $250,000 Unit Total Losses Unit Apparent Losses Unit Real Lossas™
@ [ 86.3 gallconn/day 2.8 gal/conn/day 83.5 galfconniday
5 20 - $200,000
4 Average Operating Prassure
[ | 89 pal Median ZERS
150 — + $150,000 4 90th %lle | AOPisabove ~
90h %lle 25% AN
100 T $100,000 . 751 %ile '
|
50 1 + $50,000 -l Median 107 Shila % 6L lig ;
| A Infrastructure Leakage Index (ILI) Unit Real Loases®
0! L g0 S 25th %lle 25 dimensiontess _ 2,686, gal/mlle/day
L 10 e __ See UARL definition for additional guidance on tha ILI

______ 340 gallconniday

The eight indicalors shown are the recommended suite per the
AWWA Water Loss Conlrol Commiltee 2020 Position on KPIs'
A suite of KPIs is necessary, as no single KPI can holistically

i walerloss per for a given waler system
See Table 1 below for Uses and Limitations for each KPI,
excerpted from the AWWA Water Loss Control Committee
Report (2020)!, with naming convenlions updated
Percentiles (%iles) shown on KFPI gauges come from Level 1
validaled data in lhe AWWA WLCC Reference Water Audil
Dataset (2020)2

KPI %iles shown above are not segregated by cohorts, Limiled

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

Aclual KPI results Ihat fall below 10™ %ile or above 90" %ile da
not necessarily imply error, but should be viewed wilh scrutiny
Percentiles nol intended lo imply largets. Targels may be input
by user for operational KP!s, if desired, on Worksheet

See UARL and IL! in Definitions tab for discussion of size and
pressure limitations

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

.

Tab'e 1 Source: AWWA Water Loss Control Committee Report (2020)*, with namIng conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Sultable Purposes Princlpal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitations U
Marking | Setting £y
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utility, Regulatars
Real Loss Volume Calculated by Free Water Audit Software v v Assess |oss level Utillty, Reguiators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utllity, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretlcal technical Utllity, Reguiators
Real Loss (UARL) low level of leakage
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utility, Regulators
{vol/conn/day) muitiple users. tracking and target-setting
Unit Real Losses* Strong and understandable indicator for v v v v v Used for performance Utllity, Regulators,
(vol/conn/day} multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collection and Utility, Regulators,
(vol/pipeline length/ by utilities with low connection density. assessment of systems with Policy Makers
day) “low” connectlon density
Unit Total Losses Strong and understandable indicator, v v High level indicator for Utilitles,
(vol/conn/day) suitable for high-level performance trending analysis. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utilities
tndex (ILI) Influenced by pressure and connection management is Implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collectlon and Utilitles,
Rate (value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KP1 of lass, which is useful for planning and Indlcators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utilities,
(value/conn/year) reduction and control interventions and conjunction with Loss Cast Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tler Strong Indicator of water loss audit data v v v v Assess caliber of data Inputs Regulators,
(DVT) quality, if data has been validated. Tier of the water audit Utilities
provides guidance on priority areas of
activity.
AWWA Free Water Audit Software v6.0 Dashboard 1




AWWA Free Water Audit Software: FWAS v6.0

Worksheet American Waler Works Association
Water Audlt Report for:[PAW - 730 Berwlck ]
Audit Year:| 2022 | Jan 012022 -Dec 312022 | Calend: |
= Click 'n’ to add noles e
¢ Click 'g’ lo determine data valldity grade To,sdit waier;system)infol @EEEE—J
To access definitions, click the input name vV All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:
vOos Volume from Own Sources:| n | g | 10 __461.266| MG/YT [nTa]d0 I O.TD%I percant | undar-registration | VOSEA
Wi Water Imported:| n | g |nfa 0.000| MG/Yr WIEA
WE Water Exported:| n | g |infa 0.000| MG/Yr WEEA
WATER SUPPLIED: 464.508' MG/Yr
AUTHORIZED CONSUMPTION
BMAC Billed Metered:| n [ g | & [ 314.971| menvr
BUAC Billed Unmetered:| n | @ | nfa | 0.000| MG/Yr
UMAC Unbilled Metered:| n | g | 10 r = 0.977| MG/Yr choose entry optien:
UUAC Unbilled Unmetered:| n | @ | 10 11,631 Me/Yr [custom [11.631 MGy
AUTHORIZED CONSUMPTION: 327.579 MGIYr
WATER LOSSES 136.929 MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 ) .choose entry option:
SDHE Systematic Data Handling Errors:| n | g | 3 0.787 MG/Yr 0.25% default
CMI Customer Metering Inaccuracies:| 0| @ | & 6448 morvr 2,00% | @ |under-registration |
uc Unauthorized Consumption;| n | 0| 2 0.787 MG/Yr 0.25% | default
Default option selected for Unauthorized Consumption, with sutamatic data grading of 3
Apparent Losses: 8.023 MG/Yr
Real Losses
Real Lasses: ‘128.906 MG/Yr
WATER LOSSES: 136.928 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 148,537 MG/Yr
SYSTEM DATA - -
Lm Length of mains:| n| g | 10 | B2.5| mites (including fire hydrant lead lengths)
Nc Number of service connections:| n | g 7,041 (actlve and inactive)
Service connection density: 85 conn./mile main
Are customer meters typically located at the curbstopfproj line? | “No|
Lp Average length of (private) customer service line:| n | 4 | 10 1?.5! ft ( g b property line and meter)
AOP Average Operating Pressure:[ n [ g ] 8 | 90,5/ psi
COST DATA
CRUC Customer Retail Unit Charge: n | g ] 10 [ $11.61|[s/1000 gallons (US) | Total Annual Operating Cost
VPC Variable Production Cost:| n [ @] 10 | $241.74| $/Milion galions [ $2,006,963 _|$lyr (optional input)
WATER AUDIT DATA VALIDITY TIER:
++ The Water Audit Data Validity Score is in Tler IV (71-90). See Dashboard tab for additional outputs. ™ l ) I
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliabllity can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indlcators, they can be input below:
1: Unauthorized Consumption (UC) Unit Total Lnsses:: __' gal/conn/day
2: Systematic Data Handling Errors (SDHE) Unit Apparent Losses: gal/conn/day
3: Customer Metering Inaccuracies (CMI) Unit Real Losses®; galiconn/day
Unit Real Losses™ |galimile/day
If entered above by user, targets will display on 1 KP) gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Workshest 1
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Data Validity Score: _

Tier | (s25)
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2020. All Rights Reserved

Water Audit Report for: PAW - 730 Berwick

Data Validity
89  Data Validity Tier:* Tier IV (71-80)
See Loss Control Planning for Tier Details

Tier Il (Z&SV__’—\ Tler Il (51-70)

Tier IV (71-90)

Tier V (91-100)

f

Unbilled Authorized Cons
Non-Revenue Water

NRW Components Summary

\,’\:g" Ef V;l:.’f Basis of Valuation |,
Apparent Losses : B.0 $92.918 CRUC
Real Losses 1288 $31,162 vPC .
12,6 §3,048 VPC
149.5 $127.127 Blended

AWWA Free Water Audit Software: Dashhboard

Audit Year: 2022 Calendar

oLy result  Kay Performance Indicators Target (see Workshest)
gauge %lles per valldated Industry ranges?
757 %ile 751 %lle 750 %lle
Median
Medlan Median |
25
7 25t
%ile 25m Y%ile
%lle — |
101 %ile 90t %lle 10" %lle 90" %ile 10 %lle 90" %lls
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

. 17.82 " $/conn/year

Jan 01 2022 - Dec 31 2022

13.20 $/conn/year

go to warksheat go to grading goto raferanoes-

___4.43 3/conn/year

Total Volume of NRW = 150 MG/Yr Total Cost of NRW = Medlan 75" %lle e Median Yo
§121.1210r 26n
: e $140,000
160 | $ Sl 260 iy
Sheile
140 1 I $120,000
s |
5 1 $100,000 105%0e Ge  10°%ie 90" %le 107 %lle 90 %ile
= . b Unit Total Losses Unit Apparent Losses Unit Raal Losses”
o 100 ! L. : 63,3 galiconn/day _ 3.1 galiconn/day 50.2 galiconn/day
s ' $80,000
§ | | : Average Operating Pressure o :
80 | | 000 90.5 psi. Madian 75" %ile Median ?;" Soller
iE - $60,00 - o = =
60 901h %ile 260 255
| e %l
Q0 | > " [ $40,000 | 751h %ile
20 L + $20,000 . Median 105 Sile q 107 %ils 80" Seile
. Infrastructure Leakage Index (ILI Unit Real Lossas®
0 ) | % - 25th%ile | 2.3 ‘dimensionless . 4,281 galimilafday
- fom%ie | See UARL definition for additional guidance on the ILI e
I Real Losses Unauthorized Consumption _(UARL) Unavoldable Annual Real Losses 4 1 216 galconn/day
| Systematic Data Handling Erors Unbilled Unmetered Auth Cons Guid, Infi tion for Key F Indl
-Cuslamer Metering Inaccuracies Unbilled Metered Authorized Cons « The eight indicators shown are the recommended suite per lhe KPI data by cohorls may be found in WRF 4695 Guidance

AWWA Water Loss Control Committee 2020 Position on KPIs'
A suite of KPls is necessary, as no single KPI can holistically

i walerloss per for a given water system
See Table 1 below for Uses and Limitalions for each KPJ,
excerpied from the AWWA Walter Loss Control Commitiee
Report (2020)*, with naming convenlions updaled.
Percenliles (%iles) shown on KPI gauges come from Level 1
validated dala in the AWWA WLCC Reference Water Audit
Datasel (2020)?
KPI %iles shown above are nol segregated by cohorts. Limited

Manual, Appendin B (2018),

Actual KPI results that fall Below 10* %ile or above 80 %ile do
not necessarily imply error, but should be viewed wilh scrutiny
Percentiles not inlended to imply largets. Targets may be input
by user for operational KPls, if desired, on Worksheet

See UARL and ILI in Definilions lab for discussion of size and
pressure limitalions.

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

Table 1 Source: AWWA Water Loss Control Committee Report {2020)4, with naming conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Sultable Purposes
Principal
Type indlIcator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitations T
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utillty, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess |oss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utility, Regulators
Real Loss (UARL) low level of leal
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utllity, Regulators
{vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses* Strong and understandable indicator for v v v v 4 Used for performance Utility, Regulators,
{vol/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses®? Strong and understandable indicator for use v v v v v Data collection and Utility, Regulators,
(vol/pipeline tength/ by utilities with low connection density. assessment of systems with Policy Makers
| day) “low” connection denslty
Unit Total Losses Strong and understandable indicator, v v High level indicator for Utilitles,
{vol/conn/day} suitable for high-level performance trending analysis. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utilitles
Index (IL1) influenced by pressure and connection management is implemented
density.
Value Apparent Loss Cost Indicators with sufflclent technical rigor. v v v Data collectlon and Utilities,
Rate (value/conn/year) Provlde the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customners
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use In Utilities,
{value/conn/year) reductlon and control interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Validity Data Validity Tier Strong indicator of water loss audit data v v v v Assess callber of data inputs Regulators,
(DVT) quality, if data has been validated. Tier of the water audit Utilities
provides guidance on priority areas of
activity.
AWWA Free Water Audlt Sofiware v6.0 Dashboard 1



AWWA Free Water Audit Software: FWAS v6,0

Worksheet Amencan Waler Works Associalion

Water Audlt Report for:|[PAW - 740 Frackville ]
Audit Year:| 2022 |  Jan 012022-Dec 312022 | Calend |
i Click 'n' to add notes !
¢ Click 'g’ to determine data validity grade To edit water system Info:
To access definitions, click the input name vV All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjusiments
WATER SUPPLIED choose entry option:
VOS Volume from Own Sources:| n [ a ] 10 | 112.017| MG/Yr “n[ g0 [ 0.35%] percent over-registration _‘VOSEA
wi Water imported:{ n| g | 8 | 2.230| MG/Yr nlagliwo _percant undar-registration |WIEA
WE Waler Exparted:| n | g | nfa | 0.000| MG/Yr WEEA
WATER SUPPLIED: 113.860 MGIYr
AUTHORIZED CONSUMPTION
BMAC Bllled Metered:[ n [ o] 8 [ 101.865| MGrYr
BUAC Bilted L ffnlglma| 0000 MG/
UMAC Unbliled M d:fn|a|10 0.348| MG/Yr F entry oplion:
UUAC Unbilled Unmetered:| n| g | 10 1162 MG/Yr | custom [1.182 MG/Yr
AUTHORIZED CONSUMPTION: 103.4968 MGHYTr
WATER LOSSES 10.364 MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 choose eniry optiom:
SDHE Systematic Data Handling Errors:| n | g | 3 ) 0.255 MGIYr 0.25% _ defaull
cMI Customer Metering Inac jes:l n| 8| 7 2,088 MG/Yr [ 2.00% [ percent |under-reglstration
uc Unauthorized Consumption:{ n | 9 | 3 0.255 MGIYr 0.25% | default
Default option selected for Unautharized Consumption, with automatic data grading of 3
Apparent Losses: 2.588 MGIYr
Real Losses
Real Losses: T7.766 MGIYr
WATER LOSSES: 10.364 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 11.895 MGrYr
SYSTEMDATA ) o - -
Lm Length of mains:| n | g | 10 | 26.6| mlles (including fire hydrant lead lengths)
Nc Number of service connections:| n| g | 10 | 2,738 (active and inactive)
Service connection density: 103 conn./mile main
Are cusiomer maters typically located at the curbstop/property line? | No
Lp Average length of (private) customer service ling:| n [ ?ﬂ 10 18.9) ft (average distance between property line and meter)
AOP Average Operating Pressure:| n | g | 8 49-.ﬂ psl
COST DATA
CRUC Customer Retail Unit Charge:[ n [ g | 10 [ $11.61/[$/1000 gallons (US) 1) Total Annual Operating Cost
VPC Variable Production Cost:[ n | g | 10 $806.49| S/Miilion gallons E $744,832 | $#yr (optional input)
WATER AUDIT DATA VALIDITY TIER:
*+ The Water Audit Data Valldity Score is in Tier IV (71-80). See Dashboard tab for additional outputs. ** goto y ]
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Valldity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliablity can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indlcators, they can be input below:
1: Unauthorized Consumption (UC) Unit Total Losses:| | galiconn/day
2: Systematic Data Handling Errors (SDHE) Unit Apparent Lasses: _ gal/conn/day
3: Customer Matering Inaccuracies (CMI) Unit Real Losses™; | gal/conn/day
Unit Real Losses™ gal/mlle/day
If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Workshest 1
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NRW Components Summary
Total Volume of NRW = 12 MG/Yr

-Rsal Losses

' Systamalic Data Handling Erors
[ Cisstomer Metering Inaccuracies

Volume
MG/Yr
Apparent Losses
Real Losses
Unbilled Authorized Cons
Non-Revenue Water

Water Audit Report for: PAW - 740 Frackville

28

7.8

15
1.9

AWWA Free Water Audit Software: Dashboard
Audit Year: 2022 Calendar

13.27 §/conn/year

Total Cost of NRW = Medlan

Medlan

75% %ile

sarseavr $40,000 250
| ! Ylle 250
| il
£ $35,000 g
tesill is below
10th %ile !
$30,000 0% %eile 80" s 107 %e
Unit Total Losses Unit Apparent Losses
1 $25,000 104 galiconn/day 26 gal/conn/day
Average Operating Pressure
+ $20,000 497 psl Medlan 75" %lle
| e %i | AOP is below o
- $15,000 0l {0t suie 250
| Yolla
I $10,000 ey, 751 %llo .result is below
10th %ile
- $5,000 == Medion (] 10% Slle
o | Infrastructure Leakaae Index (ILI)
L g0 s 2510 %lle 0.7 dimensionless
e 10th %iHs Ses UARL definition for additional guidance onthe ILl
Unauthorized Consumplion {Uﬁ.RL) 'Unavoidable Annual Real Losses 1.4 MG/Yr

Unbilled Unmetered Auth Cons
il tared Authotized » The eight indicators shown are the recommended suile per lhe
Unbilled Me Cons AWWA Water Loss Contral Commitlee 2020 Position on KPIs'.

= A suite uf KPls is necessary, as no single KP! can holistically

Value walerloss f
: . per or a given waler syslem
ST Basis of Valuation « See Table 1 below for Uses and Limitations for each KPI,
$30,084 excerpled [rom \he AWWA Water Loss Control Commitiee
0t CRUC Reporl (2020}, with naming conventions updated.

55-?33 VPC + Percentiles (%iles) shown on KPI gauges come from Level 1

$1,235 VPC validated data in the AWWA WLCC Reference Water Audit
$37,562 Blended Dataset (20202

= KPI %iles shown above are not segregaled by cohorts. Limited

Jan 01 2022 - Dec 31 2022

10.98 $/connfyear

go to worksheet go to gmding

Data Validity Actual KPIresult ey Performance Indicators Target (see Worksheat)
Data Validity Score: 90 Data Validity Tier:  TierIV.(71-90) gauge %lles per validated industry ranges®
See Loss Control Planning for Tier Details 767 %lle 75% %ile 751 %file
Tier 11 (26-50) Tiot It (51-70) Median - ’”’_\
Median
4 \ ) 25t n
Tier IV (71-80) %il 25
\/ ile 25 %ile
Tier | (s25) %lle
Tier V (91-100) 10" %ile 90t %ile 10" %ile 90' %ile 10t %ile 90" %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

2.29 $/conn/year

75% %lle 75 %ile

90™ %ile

107 Shlle
Unit Real Lossas®
7.8 galiconn/day

75" %ile

result is below
10th %ile

107 %ile 80" %ile
Unit Real Losses®
800 gal/mlle/day

1?.4_ ga_lr’conrh’_d;y_

Guidance Information for Key Performance Indicators

KP1 data by cohorts may be found in WRF 4685 Guidance
Manual, Appandix B {2019}
+  Actusl KPI resulls thal fall befow 10" %ile of above 90" %ile do
not necessarily imply error, but should be viewed wilh scrutiny
Percenliles not intended to imply targets. Targets may be input
by user for operational KPls, if desired, on Worksheet
See UARL and ILI in Definitions lab for discussion of size and
pressure limitalions.
+ Systems that fall on the extreme ends of size or connection
density should use caution when interpreling Unit Losses KPls,

Table 1 Source: AWWA Water Loss Control Committee Report (2020}, with naming conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Sultable Purposes
Princlpal
Type Indicator Description Assessment | Bench- | Target- | Planning | Tracking Uses and Limitations U
sers
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utllity, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utillty, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utillty, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utility, Regulators
Real Loss (UARL) low level of leakage
Volume Unit Apparent Losses Strong and understandable indlicator for v v v v v Used for performance Utility, Regulators
{vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses? Strong and understandable Indicator for v v v v v Used for performance Utility, Regulators,
{vol/conn/day) multiple users. tracking and target-setting Polley Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collection and Utility, Regulators,
(vol/pipeline length/ by utillties with low connection density. assessment of systems with Policy Makers
day) “low” connection density
Unit Total Losses Strong and understandable indicator, v v High level indicator for Utilities,
{vol/conn/day) suitable for high-level performance trending analysls. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utilities
Index (IL1) influenced by pressure and connection is
denslty.
Value Apparent Loss Cost Indicators with sufficlent technical rigor. v v v Data collection and Utllitles,
Rate (value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which Is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utilities,
(value/conn/year) reduction and control interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tier Strong indicator of water loss audlt data v v v v Assess caliber of data inputs Regulators,
{DVT) quallty, if data has been vaiidated. Tier of the water audit Utilities
provides guidance on priority areas of
activity.
AWWA Free Water Audit Software v6.0 Dashboard 1




AWWA Free Water Audit Software: FWAS v6.0

Worksheet American Water Works Assotialion
Water Audlt Report for:[PAW - 770 Boggs |
Audit Year:| 2022 | Jan012022-Dec312022 | Calendar |
¢ Click 'n' to add notes i E—|
= Click 'g' to determine data validity grade To edit waler system Info: |_o/30 slaft page’)
To access definitlons, click the input name vV All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Walter Supplied Error Adjustments
WATER SUPPLIED choose entry option:
VoS Volume from Own Sources:[ n [ g | 7 | 7.745| MG/Yr ['nl a1 [[0.52%] percent [undi mismo__:]VOSEA
wi Water Imported:| n | g | nfa. | 0.000| MG/Yr
WE Water Exported:| n | g | na 0.000| MGrYr WEEA
WATER SUPPLIED: 7.785 MG/Yr
AUTHORIZED CONSUMPTION
BMAC Billed Metered:{ n | g | # 7.184| MG/Yr
BUAC Billed Unmetered:| n | a | | 0.000] MG/Yr
UMAC Unbilled Metered:|{ n | g |'nia 0.000] MG/Yr choose aniry oplion:
UUAC Unbilled Unmetered:| n | @ | 10 0.210 MG/Yr | custom lo.210 |MGHYT
AUTHORIZED CONSUMPTION: 7.304 MG/Yr
WATER LOSSES 0:391 MG/Yr
Apparent Losses
Default optlon selected for Systematic Data Handling Errors, with automatic data grading of 3 choose entry option:
SDHE Systematic Data Handling Errors:| n| @ | 3 0.018 Me/Yr 0.25% dsfauTl
cMI Customer Metering Inaccuracies:| n | 8 | 3 0.073 moervr 1.00% [ percent [under-registration
uc Unauthorized Consumption:| n| 9| 3 0.018 MGHYT 0.25% | default
Default option selected for Unauthorized Consumption, with autonatic data grading of 3
Apparent Losses: 0108 MGYr
Real Losses
Real Losses: 0.283 MG/Yr
WATER LOSSES: 0:391 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 0.601 MG/Yr
SYSTEMDATA I o S
Lm Length of mains:| n | g | 10 — __é§.'5| miles (including fire hydrant lead lengths)
Nc Number of service connections:| n | @ | 10 2,434 (actlve and Inactlve)
Service connaction density: 84 conn./mlle main
Are customer meters typlcally located at the curbstop/pro lina? === _Ngl
Lp Average length of (private) customer service line: | ni{gjio 16.5] ft (average dlstance between property line and mater)
AOP Average Operating Pressure:| n[ o] & | 110,0] psi
COST DATA
CRUC Customer Retail Unit Charge:| n | | 10 | $11.61/[S1000 gallons (US) | Total Annual Operating Cost
VPC Variable Production Cost:| n | g | 10 | $1,775.08| $/Million gallons | $7.659 | &tyr (optional Input)
WATER AUDIT DATA VALIDITY TIER:
*~ The Water AudIt Data Validity Score is in Tier IV (71-90). See Dashboard tab for additional outputs. ** | go to gJ
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational perfonnance Indicators, they can be input below:
1: Volume from Own Sources (VOS) Unit Total Losses:| Igal.fcnnnfday
2: Customer Matering Inaccuracies (CMI) Unit Apparent Losses:| Jgab‘wnnfday
3: Unauthorized Consumption (UC) UnitReal Losses™| |galiconniday
Unit Real Losses®: | galimile/day
If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Worksheet 1
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Water Audit Report for: PAW - 770 Boggs

N

Data Validity
Data Validity Score: 76 Data Validity Tier:  Tier IV (71-90)
See Loss Conlrol Planning for Tier Details

Tier 1l (26-50) —I—'_“‘x\l':or Il (51-70)
|

l Tier IV (71-80)

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

AWWA Free Water Audit Software: Dashboard

go lo worksheet

Audit Year: 2022 Calendar

JoalkPitesull oy Performance Indicators

gauge %lles per validated industry ranges2

NRW Components Summary
Total Volume of NRW = 1 MG/Yr Total Cost of NRW = $2,135/Yr

1 $2,500
+ $2,000

i $1,500

0 — | $1,000
|
| ! 3500
0 {— — !
|
D i i i so

Volume (MG/Yr)

75" %lle 75% %ile
I S
Medlan
250 .
%ile
result is bk 25t N\
10th %ile %ile j
10" %ile 90t %ile 10t %ile 90" %ile
Total Loss Cost Rate Apparent Loss Cost Rate
0.72 $/connfyear 0.52 $/conn/year
. . 75" %ile
th o
Medlan.._ ..75 el Median
26t .
%ile 25t

result is bolow
10th %ile

/resull is below
10th %ile

go lo grading go to references

Jan 01 2022 - Dec 31 2022

Target (see Workshest)
75" %ile
ed|:
Median N
250 )
%ile

rasyil is below
10th %ile 1

90" %ile

10" %ils
Real Loss Cost Rate
0.21 $/conniyear

75" %ile

101h %

[ Real Losses

! Systematic Data Handling Errors
Customer Metering Inaccuracies

Volume
MG/Yr
Apparent Losses 0.
Real Losses 0.
Unbilled Authorized Cons 0.
Non-Revenue Water 0.

Unauthorized Consumption
Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

V;,';‘re Basis of Valuation |,
1 $1,260 CRUC
3 $502 VPC .
2 $373 VPC
6 $2,135 Blended

_(UARL) Unavoidable Annusl Real Lossas

232 MGNr 262

10% %ile B0 %ile 10™ %ile 807 %ila 107 %ile 80" Yelte
Unit Total Losses Unit Apparent Losses Unit Real Losses™
0.4 gal/conn/day 0.1 gal/conn/day 0.3 gal/conn/day
Average Operating Pressure o i
110 psi Median zah %ilo Madian 75" %ile
e %il AOP is above |
o %ie | oot sie 250 26h
| Y%ile Y%ite
L 751 %ile _ N
result is below result is below

i 10th %ile 10th %ile
- Median 107 %l i 10™ ile 80" %ila

- Infrastructure Leakage Index (ILI) Unit Real Losses®
4 25th %ile 0.0 dimensionless 27 galimile/day
s 10th %ile Sea UARL definith dditional guidancsentheILl —

& Y

Guldance Informatlon for Key Performance Indicators
KP| data by cohorts may be found in WRF 4695 Guidance

The eight indicators shown are the recommended suite per the
AWWA Water Loss Control Commiltee 2020 Position on KPIs™,
A suite of KPls is necessary, as no single KPI can holistically
communicate water loss perfarmance for a given waler syslem
See Table 1 below for Uses and Limitalions for each KPI,
excerpled from the AWWA Water Loss Control Commitiee
Report (2020)?, with naming conventions updated

Percentiles (%lles) shown on KPI gauges come from Level 1
validated data in the AWWA WLCC Reference Water Audit
Datasel (2020)2

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

Manual, Appendix B (2019)°
Actual KPI resulls thal (all below 10™ %il
not necessarily imply error, but should b

le or above 90" %ile do
e viewed with scrutiny

Percentiles nol inlended lo imply targets. Targels may be input
by user for operalional KPls, if desired, on Worksheet

+ See UARL and ILI in Definitions lab for discussian of size and
pressure imitalions.
Systems that fall on lhe exireme ends of size or connection
density should use caution when interpreting Unit Losses KPls,

Ta ble 1 Source: AWWA Water Loss Control Committee Report (2020)?, with naming conventlons updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Sultable Purposes Princ
pal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitations
Users
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utility, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utility, Regulators
Real Loss (UARL) low level of leak
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utility, Regulators
{vol/conn/day) multiple users, tracking and target-setting
Unit Real Losses? Strong and understandable indicator for v v v v v Used for performance Utility, Regulators,
{vol/conn/day) multiple users, tracking and target-setting Policy Makers
Unit Real Losses® Strang and understandable indicator for use v v v v v Data collection and Utility, Regulators,
{vol/pipeline length/ by utilities with low connection density. assessment of systems with Palicy Makers
day) “low” connection density
Unit Total Losses Strong and understandable indicator, v v High ievel Indicator for Utilities,
{vol/conn/day) suitable for high-level performance trending analysis. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Rabust, specialized ratio KPI; can be v v v Benchmarking after pressure Utilities
Index (ILI) influenced by pressure and connection management is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v Y Data collection and Utilities,
Rate (value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utllities,
(value/conn/year) reduction and control interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
valldity Data Validity Tier Strong indicator of water loss audit data v v v v Assess caliber of data inputs Regulators,
(DVT) quality, if data has been validated. Tier of the water audit Utilities
provides guidance on priority areas of
activity.
AWWA Free Water Audit Softwars v6.0 Dashboard 1




AWWA Free Water Audit Software: FWAS v6,0

Worksheet American Water Works Assaciation
Water Audlt Report for: [PAW - 780 Nittany I
Audit Year:| 2022 | Jan(012022-Dec 312022 | Calandar 1
i Click 'n’ to add notes r —
- Click 'g’ to delermine data validity grade To edit water system Info; @,&@M
To access definitions, click the input name vy All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error AdJustments
WATER SUPPLIED choose entry option:
VoS Volume from Own Sources:| n | g | 7 53.832| MG/Yr [nTalm percent [under-regisiration |VOSEA
wi Water Imported:| n| g |nfo | 0.000| MG/Yr WIEA
WE Water Exported:| n | a | 1 0.116| MG/Yr [nlal4 | percent WEEA
WATER SUPPLIED: 53.921 MG/Yr
AUTHORIZED CONSUMPTION
BMAC Billed Metered:| n | @ | 8 | 36.628| MG/Yr
BUAC Billed Unmetered:{ n | o |'nfa 0.000| MG/Yr
UMAC Unbilled Metered:{ n | o | 10 0.210] MG/Yr choose entry option: =
UUAC Unbilled Unmetered:| n | o | 10 0.314 MG [ custom [0.314 MGIYr
AUTHORIZED CONSUMPTION: 37.152 MGIYr
WATER LOSSES 16,768 MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 choose entry option:
SDHE Systematic Data Handling Errors:| n | @ | 3 0.092 MG/Yr 0.25% | default
CcMI Customer Metering Inaccuracies:| n | 8 | 2 0.762 MG/Yr 2.00% | percent undar-mg_istraﬂoqul
uc Unauthorized Consumption:| n | 8 | 3 0.082 MG/Yr 0.25%  default
Default option sel d for Ur rized Ci ), with data grading of 3
Apparent Losses: 0,935 MG/Yr
Real Losses
Real Losses: 15.834 MG/Yr
WATER LOSSES: 16.769 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 17.283 Mo/vr
SYSTEM DATA - - - o
Lm Length of mains:| n| g | 10 |__ 14.6] miles (Including fire hydrant lead lengths)
Nc Number of service connections:| n | g | 10 738| (active and Inactive)
Service connection dansity: 51 conn./mlle main
Are cuslomar meters typically located at the curbstop/praperty line? | =X No
Lp Average length of (private) customer service line: [nlg]10! 18.3 ft It g property line and meter)
AOP Average Operating Pressure:{ n| g | 8 [ 85.0/ psl
COST DATA
CRUC Customer Retall Unit Charge: ILI _;}_J 10 ’_ $11. 61‘ $/1000 gallons (US) ] Total Annual Operaling Cost
VPC Variable Production Cost:| n | g | 10 | $394.17| $/Million gallons r $184,134 $iyr (optional Input)
WATER AUDIT DATA VALIDITY TIER:
« The Water Audit Data Validity Score is in Tler IV (71-90). See Dashboard tab for addltlonal outputs. *** |
A weighted scale for the components of supply, consumption and water loss is included In the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit rellability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, they can be input below:
1: Volume from Own Sources (VOS) Unit Total Losses:| _|galiconniday
2: Customar Metering | cles (CMI) Unit Apparent Losses:| ___|galfconniday
3: Unauthorized Consumption (UC) Unit Real Lossas™: g Jay
Unit Real Losses®: gal/mile/day
If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Worksheet 1



Aniancs Norks Associaton 3 o = I e
‘\\ Conyram 4 2020, All Rights Resorvad AWWA Free Water Audit Software: Dashboard g0 to worksheel go to grading go to references
A FWAS v6.0 Water Audit Report for: PAW - 780 Niftany Audit Year: 2022 Calendar Jan 01 2022 - Dec 31 2022

Data Validity JoualkPiresut Koy Performance Indicators 9°! (590 Workshacy)
Data Validity Score: 75 _ Data Validity Tier: _ Tier IV (71-90) gauge %iles per validated induslry ranges®
See Loss Control Planning for Tier Details 750 %ile 750 %ile 75% %lle
Tier 1 (26-50) Tier It (51-70) Median . =
Median
th
Tier IV (71-90) Eo 250
o %lle
25t
Tier | (s25) Ylle
Tier V (91-100) 10t %ile 90t %ile 10t %lle 90t %ile 10" %lle 90 %ile

Real Loss Cost Rate
846 $/connfyear

Total Loss Cost Rate
23.10 $/conn/year

Apparent Loss Cost Rate
14.64 $/connfyear

S——

NRW Components Summary
Total Volume of NRW = 17 MG/Yr Total Cost of NRW =

75t %ile 75% %lle

Median

§17,2350r 250
20 $20,000 o
18 + $18,000
= 16 $16,000
5 14 $14,000 10°%ie 90 %ils 107 Slle 907 %ile  10%%lle 90° %ile
= | L Unit Total Losses Unit Apparent Losses Unit Real Losses®
g | 12,000 62.3  galiconn/day ~3:6._ gal/conn/day 1 68.8 gallconn/day
% 12 | o $ ;
| A Operating P
2 ) ' s10000 M35 Snorating Pressre Modian_—x__76"%io
8 I L $8,000 e 90t %ile i
6 1 | $6,000 W
| | 751h %ile
4 | | $4,000
2 | L $2,000 '~ Median 10% %ile o 207 ila
| v . | Infrastructure Leakage Index (ILI) Unit Real Loss:
0 | $0 - 25th %ile 2.4 dimensionless 2,971 gal/mlle/day
e 10th %ile | ___See UARL deﬁnlﬁon !or ditional guidance on the ILI — .
Real Losses | ! Unauthorized Consumption {UARL) Unavoidable ﬁ.nnunl Real L Losses Ee—— ] §_M§,{Yr — B ‘241 galiconn/day
Systematic Data Handling Errors Unbilled Unmetered Auth Cons Gt o for Key Parfi Indl

Customer Metering Inaccuracies

\ﬁg ;3: \(sall¢1re Basis of Valuation ||
Apparent Losses’ 0.8 $10,807 CRUC
Real Losses 15:8 $6.241 VPC .
Unbilled Authorized Cons 105 $207 VPC
Non-Revenue Water 17.3 $17.255 Blended

Unbilled Metered Authorized Cons | *

The eight indicators shown are the recommende suite per the
AWWA Waler Loss Control Committee 2020 Position on KPIs®
A suite of KPIs is necessary. as no single KPI can holistically
ale waler loss perf for a given water system.
See Table 1 below for Uses and Limitalions for each KPI,
excerpted from lhe AWWA Water Loss Conlrol Committee
Report (2020)*, with naming conventions updaled
Percentiles (%iles) shown on KPI gauges come from Level 1
validated data in the AWWA WLCC Reference Water Audit
Dataset (2020)2
Pl %iles shown above are not segregated by cohorts. Limiled

.

KPPl 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, bul should be viewed wilh scruliny
Percentiles not intended to imply largets. Targels may be inpul
by user for operational KPls, it desired, on Worksheet

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

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

Table 1

Source: AWWA Water Loss Control Committee Report {2020)%, with naming conventians updated

2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations

Sultable Purposes Princl
pal
Type Indicator Description Assessment | Bench- | Target- | Planning | Tracking | Uses and Limitations U
Markln_ﬁ Setting gers
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utillty, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utllity, Regulators
Real Loss (UARL) low level of leak
Volume Unit Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utllity, Regulators
{vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses? Strong and understandable indicator for v v v v v Used for performance Utillty, Regulators,
{vol/conn/day} multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collectlon and Utility, Regulators,
(vol/pipeline length/ by utilities with low connection density. assessment of systems with Policy Makers
day) “low” connectlon density
Unit Total Losses Strong and understandable indicator, v v High level indicator for Utilities,
{vol/conn/day) suitable for high-level performance trending analysls. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v 4 Benchmarking after pressure Utllitles
Index {ILI) influenced by pressure and connection management is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collection and Utllitles,
Rate (value/conn/year)} Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use In Utilities,
{value/conn/year) reduction and control interventlons and conjunction with Loss Cast Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tier Strong indicator of water loss audit data v v v v Assess caliber of data inputs Regulators,
(BVT) quality, if data has been valldated. Tier of the water audit Utillties
provides guidance on priority areas of
activity.
AWWA Free Water Audit Software v6.0 Dashboard 1




AWWA Free Water Audit Software: FWAS V6.0

Worksheet American Waler Works Associntion
Water Audit Report for:[PAW - 840 McE ille |
Audit Year:| 2022 | Jan012022-Dec312022 | Calend —J
- Click 'n' to add notes ] S
¢ Click 'g' to determine data valldity grade et waiersystemiini; Em
To access definitions, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplled Error Adjustments
WATER SUPPLIED choose entry option:
vos Volume from Own S nlglio [ 50858 Mervr [nla]w [[0.00%] percent VOSEA
wi Water Imported:| n | g [n/a 0.000| MG/Yr WIEA
WE Water Exported:| n | o | nia 0.000| MG/Yr WEEA
WATER SUPPLIED: 5958 MG/Yr
AUTHORIZED CONSUMPTION
BMAC BiledMetered:| n | a | 8 | 4961 MG/Yr
BUAC Billed Unmetered:| n | g | n'a __0.000| MG/Yr
UMAC Unbllled Metered:| n | @ | 10 0.015] MG/Yr choose entry oplion:
UUAC Unbilled Unmetersd:| n | @ | 10 0.167 MG/Yr [ custom [0.167 |marve
AUTHORIZED CONSUMPTION: 5.143 MG/Yr
WATER LOSSES 0.816 MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 choose entry option:
SDHE Systematic Data Handling Errors:| n | g | 3 0,012 MG/Yr _0.25%  default
[s11]] Cuslomer Metering Inaccuracies:| n | 9 | & 0.050 MGrYr und istration
uc Unauthorized Consumption:| n [ 9| 3 0.012 MG/Yr
Default option selected for Unal ized C ion, with ic data grading of 3
Apparent Losses: 0,075 MG/Yr
Real Losses
Real Losses: 0741 MG/Yr
WATER LOSSES: 0.816 MGrYr
NON-REVENUE WATER
NON-REVENUE WATER: 0998 MGHYr

SYSTEM DATA

Lm Length of mains:] nlgl|t0 2.7| miles (Inctuding fire hydrant lead lengths)
Ne Number of service connections:] n | g | 10 e 158 (active and inactive)
Service connection density: 58 conn./mile main
Are customer maters typically located at the curbstop/property line? (= ] No
Lp Average length of (private) customer service line:[ n | g | 10 | 228| ft [¢ g b proparty line and meter)
AOP Average Operating Pressure:| n[ ¢ | &8 | 60.0| psi
COST DATA
CRUC Customer Retail Unlt Charge:| n | g | 10| $11.81|[$11000 gallons (US) Total Annual Operating Cost
VPC Variable Production Cost: g 10 $882.53| $/Million gallons [ $41,167 Iswyr I input)
WATER AUDIT DATA VALIDITY TIER:
*+ The Water Audit Data Validity Score is in Tier IV (71-90). See Dashboard tab for additional outputs. ™ ] p g: '°§
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, they can be input below:
1: Unauthorized Consumption (UC) Unit Total Losses:| __|galiconniday
2: Systematic Data Handling Ervors (SDHE) Unit Apparent Losses:| ___|palfconniday
3: Customer Metering Inaccuracles (CMI) Unit Real Losses™: ___|gallconniday
Unit Real Losses®. Vmilafd

If entered above by user, targets will display on KPI gauges (see Dashboards

AWWA Free Water Audit Software v6.0 Workshest 1
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Data Validity

Data Validity Score: 89

Tier | (s25) /

Tier Il (26-50)

Actual KPIresult gy Performance Indicators Target (see Warkshoot)
Data Validity Tier:  Tler IV (71-90). gauge %iles per valldated Industry ranges?
See Loss Control Planning for Tier Details 75% %ile 75% %lle 75m “/nile
Tier Il (51-70) Median
Median Median ‘(
g 25 th
Tier IV (71-90) %ile \ ;?'e \
25t \
%ile _—! 'q
Tier V (91-100) 10t %ile 90™ %ile 10t %ile 90t %ile 10" %ile 90"‘ Yile

Water Audit Report for: PAW - 840 McEwensville

AWWA Free Water Audit Software: Dashboard
Audit Year: 2022 Calendar

Total Loss Cost Rate

NRW Components Summary

Total Volume of NRW = 1 MG/Yr

Volume (MG/Yr)

Real Losses
' Systematic Data Handling Ermors
Customer Metering Inaccuracies

9.64 $/conniyear

Apparent Loss Cost Rate

_go_to worksheet go to grading I go to references

Jan 01 2022 - Dec 31 2022

Real Loss Cost Rate
: 414 $/conniyear

551 $/conn/year

Total Cost of NRW = $1,684/Yr Median 76" %ile " 152 %l 755 %ile
. edlan
| $1,800 bl -
$1,600 ; e
resull is below result is below
! $1,400 10th %ile 10th %ile
| 10™ %ila 20" %ile  10™ Sifle a0 Shite 10% %lia 90"' Yelle
| $1,200 Unit Total Losses Unit Apparent Losses Unit Real L
14.1 gal/conn/day 1.3 galconniday 128 gaifaonniday
1 $1,000 Avarage Operating Prassure
| |50 psl_ Median 757 %ila Mediar. 75" %ile
i $800 e 30th %ile AOP is below
| 10th %lle 26m 250
| $600 Selle il
+ $400 e result Is below
. 10th %ile
 $200 = Median 167 %ie o
. Infrastructure Leakage Index (ILI) Umt Real Lossas
L g0 s 25th %lle /0.8 dimensionless 752 ; gau‘ml!eﬂ:tay
— . additional guidance on the ILI = _ —
| Unauthorized Consumption (UARL) Unavoidable Annua_l Real Losses 0.8 MG/Yr 137 qalfconn/day
Unbiited Unmetered Auth Cons Guldance Inf ion for Key P Indi:

Un ered Authorized + The eight indicalors shown are lhe recommended suile per lhe
bifed Mel Cons AWWA Water Loss Control Committee 2020 Position on KPIs'
= A suite of KPIs is necessary, as no single KPI can holistically

K dala by cohorts may be found in WRF 4695 Guidance
Manual, Appendix B {2019)°
Actual KPI results thal fall below 10" %lle or above S0'" %ile do

Voluma Value . . i > >
MG/Yr gy BasiofValualon [, georapes b‘ﬁm'wiwgv';wnf Lrnif’éi’sf}lfgaﬁliﬁ?s'em' + Bartanties e intesied 5 el argets, Tarout may e il
C led from the ater Loss Conlrol Commitiee i
Apparent Losses, '_0'1 s-B?n CRUC :2:5 (2020)}, with naming conventions u:da(ed + g’;:‘l.::\:l‘.f :::’::.‘ﬁ:%:‘fﬂ:m‘;:::gf:r :.::r:::::f:.n and
Real Losses 0.7 5354 VPC * Percenliles (%iles) shown on KPI gauges come from Level 1 pressure limitations
Unbilled Authorized Cons 0.2 5161 VPC validated data in the AWWA WLCC Reference Water Audit « Systems that fall on the extreme ends of size or connection
Non-Revenue Water 1.0 515534 Blended Dataset (2020)2 o density should use caution when interpreting Unit Losses KPls.
= * KPI %iles shown above are not segregated by cohorts. Limited
— —
aie 0 0 [+ 0 0 po D20 o 0 pd d
D20 A 4 ater Aua < Dd ater Aud O . ana ey Perfo d e dicato es and atlo
Suitable Purposes Principal
Type indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitatlons Users
_Ma_rklns Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audlt Software v v Assess cost loss level Utility, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal thearetlcal technical Utility, Regulators
Real Loss (UARL) low level of leak
Volume Unlt Apparent Losses Strong and understandable indicator for v v v v v Used for performance Utllity, Regulators
{vol/conn/day} multiple users. tracking and target-setting
Unit Real Losses® Strong and understandable indicator for v v v v v Used for performance Utillty, Regulators,
(vol/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collection and Utllity, Regulators,
(vol/pipeline length/ by utilities with low connection denslty. assessment of systems with Policy Makers
day) “low” connection denslty
Unit Total Losses Strong and understandable indicator, v v High level indicator for Utllities,
(vol/conn/day) suitable for high-level performance trending analysls. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leal Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utilities
Index {ILI) Influenced by pressure and connection management Is implemented
denslty.
Value Apparent Loss Cost Indlcators with sufficient technical rigor. v v v Data collection and Utilitles,
Rate (value/conn/year) Provide the unit financlal value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and Indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utilities,
(value/conn/year) reduction and control interventions and conjunctlon with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tler Strong indicator of water loss audit data v v v v Assess callber of data inputs Regulators,
(DVT) quality, if data has been validated. Tier of the water audit Utilities
provides guidance on priority areas of
activity.
AWWA Free Water Audit Software v6.0 Dashboard 1



AWWA Free Water Audit Software: FWAS v6.0

Worksheet American Waler Works Association
Water Audit Report for: [PAW - B8O Turbotville
Audit Year:| 2022 |  Jan012022-Dec 312022 | Calendar |
# Click 'n' to add notes . .
i ;= Click 'g' to determine data validity grade To edit water system Info: g0 o star paga |
To access definitions, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjusiments
WATER SUPPLIED choose entry option:
vos Volume from Own Sources:[n | g | 10 [ 20.766| Maivr nlalo [1.25% nt under-registration |VOSEA
wi Water Imported:| n | g e | 0.000| MG/Yr WIEA
WE Water Exported:| n | g | na |> 0.000| MG/Yr WEEA
WATER SUPPLIED: 21.028 MG/Yr
AUTHORIZED CONSUMPTION .
BMAC Billed Metered:[ n[ g | 8 [ 14.221| MG/Yr
BUAC Billed Unmetered:| n | @ | nfa | 0.000| MG/Yr
UMAC Unbilled Metered:| n | g | 10 0.433| MG/Yr choose entry option:
UUAC Unbilled L i:inl 9|10 1541 MG/Yr custom |1.541 IMGIYr
AUTHORIZED CONSUMPTION: 16.195 MG/Yr
WATER LOSSES 4834 MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 Cho‘fs" antry option:
SDHE Systematic Data Handling Errors:| n | g | 3 0.036 MG/Yr 0.25%  dafaull
cMI Customer Metering Inaccuracies:| n | 8| 8 0299 meivr _m under-regisiration ]
uc Unauthorized Consumption:| n | 9| 3 0.036 MGIYr 0.25% _ default |
Default optlon selected for Unauthorized Consumption, with automatic data grading of 3
Apparent Lossss: 0:370. MG/Yr
Real Losses
Real Losses: 4,484 MG/Yr
WATER LOSSES: 4.834 MeG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 6.808 MG/Yr
SYSTEM DATA - S
Lm Length of rnains:f nlajio _-_4-:E| miles (including fire hydrant lead lengths)
Ne Number of service conneclions:[ n | a | 10 | 305| (active and tnactive)
Service connection density: 63 conn./mlle main
Are cuslomer meters typlcally located at the curbstop/property line? {' — Mo
Lp Average length of (private) customer sarvice fine:| n | @ | 10 222\ (average dlstance betwsen property line and meter)
AOP Average Operating Pressure:[ n [ g | 8 [ 56.0/ psl
COST DATA
CRUC Customner Retail Unit Charge:[ niag I 10 $11.61 ||8f'|000g_glm (Us) ] Total Annual Operating Cost
VPC Variable Production Cost:| n | g | 1 $1,037.66| $Million gallons [ $103,396 | $4yr (optional input)
WATER AUDIT DATA VALIDITY TIER:
** The Water Audit Data Validity Score is in Tier IV (71-90). See Dashboard tab for additional outputs. ** | 000 1l
A weighted scale for lhe components of supply, consumplion and water loss is included In the calculation of the Water Audit Data Valldity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliabiiity can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, they can be input below:
1: Unauthorized Consumption (UC) Unit Total Lasses:| __|galfconn/day
2: Systematic Data Handling Errors {SDHE) Unit Apparent Losses: | |galconn/day
3: Customer Metering Inaccuracies (CMI) Unit Real Lossas™ ___|gallconniday
Unit Real Losses® gal/milafday
If entered above by user, targets will display on KPt gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Workshest 1
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AWWA Free Water Audit Software: Dashboard
Audit Year: 2022 Calendar

20 Al R.ghis <R
Water Audit Report for: PAW - 880 Turbotville

N

Data Validity Score:

Tier Il (26-50)

Tier | (s25)

Volume (MG/Yr)

NRW Components Summary

Data Validity

Data Validity Tier:
See Loss Control Planning for Tier Details

89

Total Volume of NRW =7 MG/Yr

8

0

I Rsal Losses

' Systematic Data Handling Errors

[ Customer Metering Inaccuracies

Volume
MG/Yr
Apparent Losses 04
Real Losses 4.5
Unbilled Authorized Cons 2.0
Non-Revenue Water 6.8

Tler IV (71-80)

T Tier Il (51-70)

Tier IV (71-80)

Tier V (91-100)

= ] 754 %ile 75% %lle
Total Cost of NRW = . Median 751 %ile Median Modian
- $12000 a5 = «
| $10,000
el 907 %lle  10M%ile S0 Siie 107 Slle 0™ e
| $8,000 Unit Total Losses Unit Apparent Losses Unit Real Lossaes™
. 43.4 galiconn/day 33 gallconn/day 40.1 gal/conn/day
Average Operating Pressure
{36,000 e Median 75" %l icaiah 757 %lle
s 90t %ile 26n 2an
+ $4,000 hlle Yelbe
s 75th %ile
+ $2,000 . _
=== Median 10% %ile 107 %ille 907 %ile
» Infrastructure Leakage Index (ILI) Unit Real Losses®
L g0 = 25th %ile 2.7 dimensionless = ‘2._§§7‘;gallmile/day
bt 10t Bile dditional guidance ontha il —_—
=l Unauthorized Consumption (UARL,\ Una\midahla Annual Raal Los_s_qg_ 17 MG 15,0 galiconn/day

Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

‘?,';’f Basis of Valuation |,
84,204 CRUC
§4,632 VPC 3
$2,048 VPC

$10,884 Blended

Actual KPI result
——

gauge %lles per vali

Key Performance Indicators

Target (see Worksheet)

dated industry ranges?

75" %ile 75t %ile 75" %lle
Medlan
Medlan/&
25m -
%lle i’ N \
25t
%lle {'-—-— o
10" %lie 90t %ile 10" %ile 90% %ile 10" %lle 90t %ile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate

28.97 ' $/conn/year

_13.78 $/conniyear

15.19_ $/conn/year

Guldanca Information for Key Performance Indicators

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

Percentiles (%iles) shown on KPI gauges come from Level 1
validated data in the AWWA WLCC Reference Water Audit
Dataset (2020)2

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

* Aclual KPI results thal fall below 10" %ile or above 90" %ile do
not necessarily imply error, but should be viewed with scruliny.

= Percentiles nol intended to imply targets. Targeis may be input
by user for operational KPls, if desired, on Worksheet

= See UARL and ILI in Definitions tab for discussion of size and
pressure limitalions.

* Systems that fall on the exlreme ends of size or conneclion
density should use caulion when Interpreting Unit Losses KPIs

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

L ——
Table 1 Source: AWWA Water Loss Control Committee Report (2020)*, with naming conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations
Sultable Purposes
Principal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitatlons Users
Marking | Setting
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess |oss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utility, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utility, Regulators
Real Loss {(UARL) low level of leak
Volume Unit Apparent Losses Strang and understandable Indicator for v 4 v v v Used for performance Utility, Regulators
{vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses® Strang and understandable Indicator for v v v v v Used for performance Utility, Regulators,
{val/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indicator for use v 4 v v v Data collectlon and Utillty, Regulators,
(vol/pipeline length/ by utilities with low connection density. assessment of systems with Policy Makers
day) “low” connection density
Unit Total Losses Strong and understandable Indicator, v 4 High level indlcator for Utilities,
{vol/conn/day) suitable for high-level performance trending analysis. Not Customers
New KPI measurement, appropriate for target-setting
or benchmarklng
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure | Utilitles
Index (ILI) influenced by pressure and connection management is Implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collection and Utilities,
Rate {value/cann/year) | Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utilitles,
{vaiue/conn/year} reduction and control Interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tler Strong indicator of water loss audit data v v v v Assess caliber of data inputs Regulators,
(DVT) quallty, if data has been validated. Tier of the water audit Utllities
provides guidance on priority areas of
actlvity.
AWWA Free Water Audit Software v6.0 Dashboard 1




AWWA Free Water Audit Software: FWAS v6.0

Worksheet American Waler Works Associalion
Water Audit Report for:|[PAW - 910 Scranton
Audit Year:| 2022 | Jan012022-Dec312022 | Calendar ]
£~ Click 'n' to add notes i
{ - Click g’ lo determine data validity grade To edit water system Info: [ 0 10 start page |
To access definitions, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:
vos Volume from Own Sources:| n | g | @ | 17,838.887| MG/vr Inlajn 1.03%] _percent [over-registration |voSEA
Wi Water Imported:| n | g | nfa 0.000] MGrYr WIEA
WE Waler Exported:| n | g | nfa 0.000! MG/Yr WEEA
WATER SUPPLIED: A7,657.020 MG/Yr
AUTHORIZED CONSUMPTION N
BMAC Billed Metered:| n [ g | 8 _ 9,572.480] mG/Yr
BUAC Billed Unmetered:| n | g | va | ___0.000] MG/YT
UMAC Unbilled Metered:| n | g | 10 | 528.316] MG/Yr choose antry option:
UUAC Unbilled Unmetered:| n | g | & 370.155 MGV [ custom [370.155 IMaryr
AUTHORIZED CONSUMPTION: 10,470.951 MG/Yr
WATER LOSSES 7,188.069. MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 choase entry option:
SDHE Systematic Data Handling Errors:| n | g | 3 23931 Menr - 0.25%  defaull
] Customer Metering Inaccuracies:| n | 8 | 7 206.139 MG/vr 2.00% | percent | !_q_nggg-l_a_)gl_s_b‘slbn ]
uc Unauthorized Consumption:| n | 9| 3 23.831 MGIYr 0.25%  defaull
Default option sel d for Unauthorized G ion, with ic data grading of 3
Apparent Losses: 254.001 MG/Yr
Real Losses
Real Losses: 6,932,068 MGYr
WATER LOSSES: 7.186.089 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 8,084.540 MG/Yr
SYSTEMDATA o o T S -
Ltm Length of msins:l n | g| 10 |_ __1,788.0| miles (including fire hydrant lead lengths)
Nec Number of service cor nlalid l_ 125,788 (active and Inactive)
Service connsclion density: 70 conn./mlle main
Are customer maters typically located at the curbstop/y r,l‘ty lina? |_ No
Lp Avatage length of (private) customer servive line:| n | g | 10 18.2 ft property line and meter)
AOP Average Operating Pressure:| n[ g | 8 | ~85.0| psl
COST DATA
CRUC Customer Retail Unit Charge: }_n_\ _u_l o $11.61 ||SF10|JO gallons (US) ; Total Annual Operating Cost
VPC Variable Production Cost:| n | g | 10 |. $237.43| $Mlllion gallons f $43,455,263 js&r(opﬁonal input)
WATER AUDIT DATA VALIDITY TIER:
| * The Water Audit Data Validity Score is in Tier IV (71-80). See Dashboard tab for additional outputs. ™™ | 9!"| 0
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, they can be input below:
1: Vol from Own Sources (VOS] Unit Total Losses: ___|galfconn/day
2: Unauthorized Consumption (UC) Unit Apparent Losses: gal/conn/day
3: Systematic Data Handling Errors (SDHE) UnitReal Losses™| |gallconn/day
Unit Real Losses®: | galimile/day
) If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Workshest 1



Associabon,
ighls Reserved

Water Audit Report for: PAW - 910 Scranton

Y

Data Validity
Data Validity Score: 85 Data Validity Tier:  Tler IV (71-80)
See Loss Control Planning for Tier Details
Tier Il (51-70)

Tier 1l (26—50)/

N
Tier [ (£25) b

Tier IV (71-90)

Tier V (91-100)

NRW Components Summary

Total Volume of NRW = 8,074 Total Cost of NRW =
MG/Yr §4,685,539/Yr

9,000 | $5,000,000
8,000 + $4,500,000
£ 7.000 | + $4,000,000
(o] $
S 5000 | $3,500,000
[
5 + $3,000,000
3 5000
- $2,500,000
4,000
+ $2,000,000
3,000 - $1,500,000
2,000 - $1,000,000
1,000 |- - $500,000
0 80

Unauthorized Consumption
Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

I Rea! Losses

] _ Systematic Data Handling Errors
B Customer Metering Inaccuracies

V;g;;f \g/w Basis of Valuation
Apparent Losses 2540 $2,826,334 CRUC
Real Losses 6,932.1 $1,645,881 VPC
Unbilled Authorized Cons 898.5 $213,324 VPC
Non-Revenue Water 8,084.5 $4,885,539 Blended

AWWA Free Water Audit Software: Dashboard

Audit Year: 2022 Calendar

Actual KPI result
e

T5™ %ile
Median
Median
25t
%ile
25t
%ile
10t %lle 90t %ile 10% %lla
Total Loss Cost Rate Apparent
-85.85 ' $/conn/year
Median 755 Yl

B0th il

Key Performance Indicators

22.47 - $/connfyear

go to worksheel go to greding I go to references

Jan 01 2022 - Dec 31 2022

gauge %iles per valldated Industry ranges®

Target (see Worksheet)
75% %ile 75 %lle
=
Median |
25h
%lle \\
90™ %ile 10" %ile 80" %ile

Real Loss Cost Rate
13.08 ' $/conn/year

Loss Cost Rate

75" %ile 75% %lle

rasult is abovey
G01h Sile

s mca——
Unit Total Losses
156.5 gal/conn/day

Average Operating Pressure

o™ %l 80"
Unit Apparent Losses
5.5 gallconn/day

i =
Unit Roeal Losses’
151.0 galiconn/day

il

95 psl Median 15" %o Median 757 %ille
e 9010 %l | _ o =
| Yolle Selle
i o il result is above rosult ls above S
[ 90th %ile 90th %lle
| Median | 107 %ile B 10" %ile BT
Infrastructure Leakage Index (ILI) Unit Real Losses®
- | 25th %lle 6.3 dimensionless i 10,622 'galimile/day
. 10ih %lle |_ ____Ses UARL definition for additional guidance on the ILI e ——
{UARL) Unavoldable Annual Real Losses _ 1,102.4 MG/Yr 240 galiconniday
Guldance Inf lon for Key Parfi Indicators

The eighl indicalors shown are the recommended suite per the
AWWA Water Loss Control Commiltee 2020 Position on KPIs®.
A suite of KPls is necessary, as no single KPI can holislically

i waterloss per for a given water system,
See Table 1 below for Uses and Limitations for each KPI,
excerpled from lhe AWWA Water Loss Control Commitiee
Report (2020)*, with naming conventions updated
Percentiles (%iles) shown on KPI gauges come from Level 1
validated data in the AWWA WLCC Reference Water Audit
Datasel (2020)*

KPI %iles shown above are nol segregaled by cohorts. Limiled

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

« Actual KPI results Ihat fall below 10" %ile or above 90" %ile do
not necessarily imply error, but should be viewed wilh scruliny.

+ Parcentiles nol intended to imply targets, Targels may be input
by user for operational KFis. if desired, on Worksheet

* See UARL and LI in Definitions tab for discussion of size and
pressure limitalions.

« Systems that fall on the extreme ends of size or connection
density should use caulion when interpreling Unit Losses KPis.

Table 1 Source: AWWA Water Lass Control Committee Report (2020)*, with naming conventions updated
2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance indicators: Uses and Limitations
Sultable Purposes Princlpal
Type Indicator Description Assessment | Bench- Target- | Planning | Tracking Uses and Limitations U
Markin, Settin 38
2 2
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utitity, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utility, Regulators
Real Loss Volume Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software v v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technical Utility, Regulators
Real Loss {(UARL) low level of leakage
Volume Unit Apparent Losses Strong and understandable indicatar for v v v v v Used for performance Utllity, Regulators
{vol/conn/day) multiple users. tracking and target-setting
Unit Real Losses? Strong and understandable indicator for v v v v v Used for performance Utllity, Regulators,
{vol/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses® Strong and understandable indicator for use v v v v v Data collection and Utllity, Regulators,
{vol/plpeline length/ by utilities with low connection density. assessment of systems with Pollcy Makers
day) “low” connectlon density
Unit Total Losses Strong and understandable indicator, v v High tevel indicator for Utllitles,
{vol/conn/day) suitable for high-level performance trending analysls. Not Customers
New KPI1 measurement. appropriate for target-setting
ar benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utilities
Index (ILl) Influenced by pressure and connection management Is implemented
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collectlon and Utllities,
Rate (value/conn/year) Provide the unit financial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utilltles,
(value/conn/year) reduction and control interventions and conjunction with Loss Cost Regulators,
New KPI programs. Rates Customers
Validity Data Validity Tier Strong indicator of water loss audit data v v v v Assess caliber of data inputs Regulators,
(DVT) quality, if data has been validated. Tier of the water audit Utilities
provides guldance on priority areas of
activity.
AWWA Free Water Audit Software v6.0 Dashboard 1




AWWA Free Water Audit Software: FWAS v6.0

Worksheet American Waler Works Associalion
Water Audit Report for:[Pennsylvania American Water |
Audit Year:| 2022 Jan 012022 - Dec 31 2022 | Calendar |
Click 'n’ to add notes i
-~ Click 'g' to determine data validity grade To edit water systam infa; |£!n_sl_n_l1__pig_e_]
To access definitions, click the input name All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:

VoS Volume from Own Sources:| n [ g | @ 70,543,561 | MG/Yr nlal 10| 0.71%] percent [under-registration |VOSEA
wi Water Imported:{ n | g | 8 | 1,012.888| MG/Yr on|g| 4 | 0.00%| percant WIEA
WE Water Exporled:| n | g | @ 706.308] MG/Yr n|lal 6 | 000% percent WEEA

WATER SUPPLIED: 71,354,581 MG/Yr
AUTHORIZED CONSUMPTION
BMAC Billed Metered:[ n [ g | & | 44.921.171] MGIYr
BUAC Billed Unmetered:| n | @ | 10 — MG/YT
UMAC Unbilled Metered:| n{ g |10 |  1836.732] MG/Yr choose entry option:
UUAC Unbilled Unmetered:| n | @ | 10 3,025.620' MG/Yr [ custom [3,025620 MG
AUTHORIZED CONSUMPTION: 49,783.523 MG/Yr
WATER LOSSES 21,671.058 MG/Yr
Apparent Losses
Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 choose entry option:
SDHE Systematic Data Handling Errors:| n | g | 3 112,303 MoG/vr 0.25% _ defaull |
cMmI Customer Metering Inaccuracies:| n | @ | 7 954.243 MG/IYr | 2.00% | percent | under-registration
uc Unauthorized € plion:| n | 9| 3 112.303 MG/Yr 0.25% _default
Default option sel d for Ur izad Cc with au data grading of 3
Apparent Losses: 1,178.:849 MG/Yr
Real Losses _
Real Losses: 20,392,208 MG/Yr
WATER LOSSES: 21,571.058 MG/Yr
NON-REVENUE WATER
NON-REVENUE WATER: 26,433.410. MG/Yr
SYSTEMDATA - ) - N
Lm Length of mains:| n | g | _10.434.0| miles {Including fire hydrant tead lengths)
Nc Number of service connections:| n | g 680,206 (active and inactive)
Service connection density: 65 conn./mile main
Are maters typically | 1 at the curbstep/prol Hne?
Lp Avarage length nr (private) customer service fine:| n g 19 2/ ft ¢ ge d b property line and meter)
AOP Average Operating Pressure: |_|1T—q—] £ 82.7 pst
COST DATA
CRUC Customer Retail Unit Charge:| n [ g | 10 | $11.61]18/1000 galions (US) | Total Annual Operaling Cost
VPC Variable Production Cost:| n | @ 10. | $732.76| $/Million gallons = $223,230,187 | $iyr (optional Input)
WATER AUDIT DATA VALIDITY TIER:
w~ The Water Audlt Data Validity Score is in Tier IV (71-90). See Dashboard tab for additional outputs. ™ goto =W
A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
Based on the information provided, audit refiability can be most improved by addressing the following components: OPTIONAL: If targets exist for the operational performance indicators, they can be input below:
1: Volume from Own S (VOS) Unit Total Losses:| gallconn/day
2: Unauthorized Consumption (UC) Unit Apparent Losses: gallconniday
3: Systematic Data Handling Errors (SDHE) Unit Real Losses™: gallconn/day
Unit Real Losses™ galimilefday
If entered above by user, targets will display on KPI gauges (see Dashboard)

AWWA Free Water Audit Software v6.0 Worksheet 1
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Data Validity

Data Validity Score: 86 .

Tier 1l (26-50)

Tier | (s25)

NRW Components Summary

Total Volume of NRW = 26,395
Yr

30,000

20,000 -

Volume (MG/Yr)

25,000 ’
|

15,000
10,000
5,000

0
Real Losses

F———— 1

~ Systematic Data Handling Errors
I Customer Metering Inaccuracies

Apparent Losses

Real Losses

Unbilled Authorized Cons
Non-Revenue Water

Volume

MG/Yr
1,178.8
20,382.2
4,862.4
26433.4

Data Validity Tier: . Tier IV (71-80) _
See Loss Control Planning for Tier Details

| wﬁ -70)

/ Tier IV (71-90)

Tier V (91-100)

Total Cost of NRW =
S31,784.2401Y ¢35 600,000

+ $30,000,000
+ $25,000,000
~ $20,000,000
1 $1‘5,000,000
$10,000,000
$5,000,000
- §0
Unauthorized Consumplion

Unbilted Unmetered Auth Cans
Unbilled Metered Authorized Cons

Value

$/Yr Basis of Valuation
$13,278,708 CRUC
514,842,585 VPC
$3.662,937 VPC

AWWA Free Water Audit Software: Dashboard

Water Audit Report for: Pennsylvania American Water Audit Year: 2022 Calendar

go to worksheet go lo grading go lo references

Jan 01 2022 - Dec 31 2022

Actual KPI result
———

Target (see Wurkshoot)

Key Performance Indicators

gauge %lles per valldated indusry ranges®

75 %lle 75"' %ile 75" %lle
Medlan
Medlan
25 \

. 25
%ile 25t %ile

%lle \

10% %lle 90t %lle 10t %ila 90 %ile 10t %ile 90 %ile

Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
41.49 $/conn/year 19.52  $/conn/year 2197 $/conn/year

75% %ile 75'" Y%ile

Medlan 754 %ile

Medlan _

P
%ile &

Sile 107 Yila 0™ Stile 16"%158 0™ %lle

0™ Hlle 80"
Unit Total Losses Unit Apparent Losses Unit Real Lossas”
86.9 gal/conn/day . 4.7 qgallconn/day 82.1 galiconn/day

Average Opaerating Pressure
_ 8268 pal

s 90LD %ile
s 7510 %ile
| Median ’ o
. Infrastructure Leakage Index (ILI) Unit Real Lossas®
B 251 %lle 3.8 dimensionless ____ 5,355 rgal/mile/day
e 10 %Ko | ‘addiional guidanceonthelll - —
(UARL) Unavak:lsble Annua! Real Losses | 215 gallcon
lon for Key. arfi Indi
= The eight indicalors shown are the recommended suile per the KPi data by cohorts may be found in WRF 4695 Guidance
AWWA Water Loss Control Commillee 2020 Position on KPIs' Manual, Appendix B (2018)°,
* A suite of KPIs is necessary, as no single KPl can holistically — «  Actual KPI resulls that fall below 10" %lie ar above 90" %ile do
water loss per nce for a given waler system nol necessarily imply error, bul should be viewed with scrutiny.
» See Table 1 below for Uses and Limitalions for each KPI, + Percentiles not intended to imply largets, Targets may be inpul
excerpled from lhe AWWA Water Loss Control Committee by user for operational KPls, if desired, on Worksheet,
Report (2020}, with naming conventions updated + See UARL and ILI in Definitions tab for discussion of size and
= Percenliles (%iles) shown on KP| gauges come from Level 1 pressure limitations.
validated dala in the AWWA WLCC Reference Water Audit + Systems that fall on the extreme ends of size or connection
Dalasel (2020) density should use caution when inlerpreting Unit Losses KPls.

$31,784,240 Blended

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

2020 AWWA Water Audit Method —

Water Audit Outputs and Key Performance Indicators: Uses and Limitations

Table 1 Source: AWWA Water Loss Control Committee Report (2020)%, with naming conventions updated

Suitable Purposes Principal
Type Indicator Description Assessment | Bench- | Target- | Planning | Tracking | Uses and Limitations U
Mzrklng Setting SErY
Attribute Apparent Loss Volume | Calculated by Free Water Audit Software v v Assess loss level Utility, Regulators
Apparent Loss Cost Calculated by Free Water Audit Software v v Assess cost loss level Utility, Regulators
Real Loss Volume Calculated by Free Water Audit Software 4 v Assess |oss level Utility, Regulators
Real Loss Cost Calculated by Free Water Audit Software 4 v Assess loss cost level Utility, Regulators
Unavoidable Annual Calculated by Free Water Audit Software v v Reveal theoretical technicat Utility, Regulators
Real Loss (UARL) low level of ieak
Volume Unit Apparent Losses Strong and understandable Indicator for v v v v v Used for performance Utllity, Regulators
{vol/conn/day) multiple users. tracking and target-setting
Unit Real Lossas* Strong and understandable Indicator for v v v v v Used for performance Utility, Regulators,
(val/conn/day) multiple users. tracking and target-setting Policy Makers
Unit Real Losses? Strong and understandable indicator for use v v v v v Data collection and Utility, Regulators,
{vol/plpeline length/ by utilities with low connection denslty. assessment of systems with Policy Makers
day) “low” connectlon density
Unit Total Losses Strong and understandable Indicator, v v High level indicator for Utllities,
(vol/conn/day) suitable for high-level performance trending analysls. Not Customers
New KPI measurement. appropriate for target-setting
or benchmarking
Infrastructure Leakage Robust, specialized ratio KPI; can be v v v Benchmarking after pressure Utilities
Index (ILI) influenced by pressure and connection mar 1t is Impl
density.
Value Apparent Loss Cost Indicators with sufficient technical rigor. v v v Data collection and Utilitles,
Rate (value/conn/year) Provide the unit flnancial value of each type assessment on AWWA Regulators,
New KPI of loss, which is useful for planning and Indicators or contextual Customers
Real Loss Cost Rate assessment of cost efficiency of water loss v v v parameters to use in Utilities,
{value/conn/year) reduction and control interventions and conjunctlon with Loss Cost Regulators,
New KPI programs. Rates Customers
Valldity Data Validity Tler Strong indicator of water loss audit data v v v v Assess caliber of data Inputs Regulators,
{DVT) quality, if data has been validated. Tier of the water audit Utllities
provides guidance on priority areas of
activity.

AWWA Free Water Audit Software v6.0 Dashboard 1



	Harrold Letter to Com re Annual Water Audit Summaries
	Water Audit Worksheets_Dashboards
	01 PAW All Districts -2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 110-210-220 - Pittsburgh 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 140 Steelton - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 230- Uniontown - Connellsville 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 250 Brownsville  - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 310- New Castle.Ellwood 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 330 Butler - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 410- Indiana 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 420- Punxsutawney 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 430 - Clarion 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 440 - Kittanning 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 450- Warren 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 460 - Kane 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 510 Norristown - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 520 Yardley - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 530 Abington - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 540 Susquehanna - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 550 Bangor - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 560 Nazareth - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 570 Pocono - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 590 Glen Alsace - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 610 Mechanicsburg - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 620 Hershey - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 630 Wyomissing - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 640 Royersford - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 650 Coatesville - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 660 Lake Heritage - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 680 Lehman Pike - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 710 Milton - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 720 - Philipsburg 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 730 Berwick - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 740 Frackville - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 780 Center County -Boggs - Nittany - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard

	PAW - 910 Scranton - 2021 AWWA Audit Final 3.31.2022
	Worksheet
	Dashboard





