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The new release has nearly 1,000 updates and is intended to improve the
user experience and increase the value of the software’s data outputs.

With substantial enhancements that include interactive data grading and M
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FWAS v1 FWAS v4 FWAS v5 FWAS v6

MG volumes only
Data grading:
either ‘measured’
or ‘estimated’

Data grading matrix (1-10)
Service connection diagram
French language version

available
Megaliters added Separate data input/output tabs
Two financial performance indicators Dashboard
added (cost of real and apparent losses) Volume weighted data grading
Acre-ft added Comments page
Example audits included Meter error adjustment for all
Two default values water supplied components

Data checks / instant feedback added
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FWAS v1 FWAS v4 FWAS v5 FWAS v6

Total Number of Water Systems in the US and Canada ~60,000 k

2006-2010 2010-2014 2014-2020 Last 10 months

200 2,000 13,000 3,000
downloads downloads downloads downloads



FWAS v5
Feedback

AWWA WLCC
Software

Development
Group
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American Water Works
Association

Dedicated to the World's Most Important Resource®

2015-2018 2019 2020

FWAS v6
Alpha
Test Group

FWAS v6
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Test Groups

Pre-Release
Test Group
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Volunteer effort

Large stakeholder team
Utilities, consultants, regulators
Multiple feedback loops

Over 1,000 comments received to date related to v6 development



v6.0 Design Objectives

Accommodate a very wide range of water system setups, including small to large, retail v
wholesale, own supply v purchased supply, metered v unmetered, and many more parameters
that can widely vary across the over 50,000 water systems in North America;

Accommodate a very wide range of user knowledge, from first-time FWAS users to highly
experienced water loss management practitioners;

Achieve sufficient technical detail and rigor for tool effectiveness;
Achieve sufficient simplicity for tool efficiency;
Minimize cognitive load on the user interface for tool intuitiveness;

Maximize awareness of user for best-practices through data grading questions;

Remove any Data Grading criteria subjectivity or ambiguity that existed in FWAS v5.0;

Update Data Grading criteria questions where needed to reflect best-practice or
technological advancements;

Minimize inevitable variance that will be observed in total Data Validity Score for any given
audit, with same or similar input parameters, between FWAS v5.0 and FWAS v6.0;






Worksheet
V5

Water Audit Report for: V5 Example Audit Water Audit Report for:|Pre-Release E Audit - Review Only \
Reporting Year:| 2019 ||  1/2019 - 12/2019 Audit Year:| 2019 | Jan012019-Dec 312019 | Calendar |

Click 'n’ to add notes
- Click g’ to determine data validity grade

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the input
data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

All volumes to be entered as: ACRE-FEET PER YEAR To access definitions, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR
To select the correct data grading for each input, determine the highest grade where the WATER SUPPLIED h Water SUP,pIIEd Error Adjustments
utility meets or exceeds all criteria for that grade and all grades below it. Master Meter and Supply Error Adjustments choose entry option
WATER SUPPLIED e s s et e Volume from Own Sourcesn | |17 1000000 v [n 100" [ 100%] percent |
5 o wi Water Imported:| n | g MG/Y! WIEA
Volume from own sources: 7 1,000.000| acre-ftiyr |8 1.00%] @& & acre-ftlyr WE Water Expor‘ted oG MG/Y: WEEA
Water imported: acre-ft/yr Sl acre-ft/yr P '
Water exported: acre-ftiyr R ® O acre-filyr
Enter negative % or value for under-registration WATER SUPPLIED: ga0I03g] Me/vr
WATER SUPPLIED: [ 990.099] acre-fiiyr Enter positive % or value for over-registration AUTHORIZED CONSUMPTION
AUTHORIZED CONSUMPTION T BMAC ) Billed Metered:| n | g | 9 850.000| MG/Yr
Billed metered: 9 850.000) acre-ftiyr for help using option BUAC Billed Unmetered:\ n | 9 MG/vr
B T oo buttons below UMAC Unbilled Metered:| n | @ MG/YT choose entry option:
Unbilled metered: acre-fiyr Pent: Value: UUAC Unbilled Unmetered:| n | 9 | 4 15.000 mMG/Yr MGrYr
Unbilled unmetered: 5 15.000] acre-ftyr \ J< @ [[15.000 |acre-fiiyr
Unbilled Unmetered volume entered is greater than the recommended default value A AUTHORIZED CONSUMPTION 865.000 MG/
B Use buttons to select
AUTHORIZED CONSUMPTION: \ 865.000] acre-fiiyr mercentage of water eupplied
OR
value WATER LOSSES 125.099 MG/YT
WATER LOSSES (Water Supplied - Authorized Consumption) acre-fiiyr
Apparent Losses Pent: v Value: Apparent Losses
Unauthorized consumption: A 2.475| acre-fiiyr ‘ 0_25%1 ® O ‘ ‘ ‘acre_ﬂ/yr Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 — choose entry option
Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed SDHE Systematic Data Handling Errors:| n | 9 | 3 2.125 me/r . 0.25% . default
- . Cml Customer Metering Inaccuracies:| n | 9 | 1 8.586 MG/Yr -1 .00% | percent under-registration
Customer metering inaccuracies: n 8.586| acre-fiiyr ‘ 1 .OO‘VJ ® O ‘ ‘acre—ﬂ/yr ) . b T
Systematic data handling errors: 2.125] acre-fiiyr | 025% & o | lacre-fyr uce Unauthorized Consumption:| n | 9 |3 2.125 MG/Yr 10.25% | default |

Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed Default option selscted for Unauthorized Consumption, with automatic data grading of 3

Apparent Losses: 13.186 acre-filyr Apparent Losses MAHAE| we/vr

Real Losses (Current Annual Real Losses or CARL) Real Losses
Real Losses = Water Losses - Apparent Losses: 111.913 acre-firyr Real Losses 112.263 MG/Yr

WATER LOSSES: [ 125.099| acre-ftiyr WATER LOSSES: EBEIRE ey
NON-REVENUE WATER
NON-REVENUE WATER
NON-REVENUE WATER: [l 140.099| acro-fiyr NON-REVENUE WATER: EWEYEE] G

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA SYSTEM DATA
Length of mains: 200.0| miles
L e —— 5000 Lm Length of mains:| n | g | 1 200.0| miles (including fire hydrant lead lengths)
Service connection density: \ 25chnn /mile main | Ne Num;:;?cf:i:;:z;t?::zg::il; njgfs 5,022 conn./mile main (active and inactive)
Are customer meters typically located at the curbstop or property line? Yes (en R
gth of service line, beyond the property boundary, . ’—‘
Average length of customer service line: S that s the responsibility of the utility) Are customer meters typically located at the curbstop/property Yes
Average length of customer service line has been set to zero and a data grading score of 10 has been applied Lp . lLliI 10
Average operating pressure: psi Average length of ouslnn_wer service line has been set to zero and a data grading of 10 has been applied
AOP Average Operating Pressure‘| n | 9 | 3 | 50.0\ psi
COST DATA

Total annual cost of operating water system: COST DATA

Customer retail unit cost (applied to Apparent Losses)
Variable production cest (applied to Real Losses):

$2,500,000| $/Year
$2.00| |$/100 cubic feet (ccf) CRUC Customer Retail Unit Charge:| n | g |

7 | $2.00H$/1000 gallons (US) Total Annual Operating Cost
$500.00] $/acre-it [] Use Customer Retail Unit Cost to value real losses VPC Variable Production Cost:[ n [ g ] 3 | $500.00] $/Milion gallons $2,500,000 $/yr (optional input)




Worksheet

MR | Click to access definition | Water Audit Report for: V5 Example Audit

| Click to add a comment | Reporting Year: 2019 | |

1/2019 -

12/2019 |

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the input
data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

All volumes to be entered as: ACRE-FEET PER YEAR

WATER SUPPLIED

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

Master Meter and Supply Error Adjustments

S Enter grading in column 'E' and 'J" ---------- > Pcnt: Value:
Volume from own sources: 7 1,000.000| acre-firyr 8 1.00%| ® & acre-f/yr
Water imported: acre-ft/yr oW acre-ft/yr
Water exported: acre-ft/yr ® O acre-ft/yr
Enter negative % or value for under-registration
WATER SUPPLIED: | 990.099| acre-f/yr Enter positive % or value for over-registration
Water Audit Report for:|Pre-Release Example Audit - Review Only
Audit Year:] 2019 | Jan 012019 -Dec 312019 | Calendar
 Click 'n" to add notes
: - Click 'g' to determine data validity grade
To access definitions, click the input name v ¥ All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED choose entry option:
VOSs Volume from Own Sources:| n | 9 | 7 1,000.000| MG/YT | n ‘ g ‘ 8 ‘ 1.00%\ percent ‘ |over-registration
Wi Water Imported: MG/YT
WE Water Exported:| n | @ MG/YT
WATER SUPPLIED: 990.099 MG/Yr

VOSEA
WIEA
WEEA



Worksheet
v5

COSTDATA
Total annual cost of operating water system: 10 $2,500,000 $/Year
Customer retail unit cost (applied to Apparent Losses): 7 $2.00 ‘$f‘l 00 cubic feet (ccf)
Variable production cost (applied to Real Losses): 3 $500.00| $/acre-ft ["] Use Customer Retail Unit Cost to value real losses
COSTDATA
CRUC Customer Retail Unit Charge:| n | g | 7 $2.00 |$f1 000 gallons (US) Total Annual Operating Cost

VPC Variable Production Cost:| n | g | 2 $500.00 $/Million gallons | $2,500,000 |$/yr (optional input)




Worksheet

v5

WATER AUDIT DATA VALIDITY SCORE:

**YOUR SCORE IS: 62 out of 100 ***

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

PRIORITY AREAS FOR ATTENTION:

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

1: Volume from own sources \

2: Customer metering inaccuracies \

3: Variable production cost (applied to Real Losses) \

vo

WATER AUDIT DATA VALIDITY TIER:

*** The Water Audit Data Validity Score is in Tier lll (51-70). See Dashboard tab for additional outputs. ***

go to
dashboard

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: User may enter targets for operational performance indicators below:
1: Volume from Own Sources (VOS) Unit Total Losses: 45.0 gal/conn/day
2: Customer Metering Inaccuracies (CMI) Unit Apparent Losses: 5.0 gal/conn/day
3: Length of Mains (Lm) Unit Real Losses™ 40.0 gal/conn/day
Unit Real Losses®: 500 gal/mile/day
Infrastructure Leakage Index: 1.5 dimensionless

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




Data Validity Grading

v5

All volumes 10 pe entered as.: AVRE-FEE | FER YEAK

To select the correct data grading for each input, determine the highest grade where the

utility meets or exceeds all criteria for that grade and all grades below it. Master Meter and Supply Error Adjustments
WATER SUPPLIED s Enter grading in column 'E' and 'J" ---------- > Pcnt: Value:
Volume from own sources: 7 |ln/a (not applicable). Select this grading only if the water utility purchases/imports all of its water resources (i.e. has no
Water imported: sources of its own)
Water exported: 1. Less than 25% of water production sources are metered, remaining sources are estimated. No regular meter accuracy
P ; s testing or electronic calibration conducted.
2. 25% - 50% of treated water production sources are metered; other sources estimated. No regular meter accuracy
. testing or electronic calibration conducted.
LA LA L 3. Conditions between 2 and 4
4. 50% - 75% of treated water production sources are metered, other sources estimated. Occasional meter accuracy
AUTHORIZED CONSUMPTION testing or electronic calibration conducted.

Billed metered:
Billed unmetered:
Unbilled metered:

Unbilled unmetered:

+
~J

EAEl

Unbilled Unmetered volume entered is greater t

AUTHORIZED CONSUMPTION:

5. Conditions between 4 and 6

6. At least 75% of treated water production sources are metered, or at least 90% of the source flow is derived from
metered sources. Meter accuracy testing and/or electronic calibration of related instrumentation is conducted annually.
Less than 25% of tested meters are found outside of +/- 6% accuracy.

7. Conditions between 6 and 8

8. 100% of treated water production sources are metered, meter accuracy testing and electronic calibration of related
instrumentation is conducted annually, less than 10% of meters are found outside of +/- 6% accuracy

9. Conditions between 8 and 10

10. 100% of treated water production sources are metered, meter accuracy testing and electronic calibration of related
instrumentation is conducted semi-annually, with less than 10% found outside of +/- 3% accuracy. Procedures are
reviewed by a third party knowledgeable in the M36 methodology.
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on is over

It’s demo time.



SUMMARY OF MAJOR V6 IMPROVEMENTS

Interactive Data Grading

Improved consistency, objectivity, transparency in data

grade assignment for each input
Fighterjet Dashboard

KPIs updated per AWWA 2020 Position

KPIs shown on gauge against industry ranges
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AWWA Free Water Audit Software: WAS v6.0_Gamma

Worksheet _ American W

tor W
Copyright © 2020, All Rights

Water Audit Report for: Gamma Audit
Audit Year: 2019 Jan 012019 - Dec 31 2019 Calendar
£ Click ' to add notes
Click ‘g’ to determine data validity grade.

To access definitions, click the input name v v All volumes to be entered as: MILLION GALLONS (US) PER YEAR

WATER SUPPLIED enter as:
vos Volume from Own Sources:| n | ¢ |8 1,000.000 MG nla volume [175.000 MG under-registration VOSEA
Wi Water Imported: n | g 500.000 MG/Yr n g 2.00% _percent under-registration WIEA

[ Acronym Key | AWWA Free Water Audit Software: i i oo e - 22,000 MG/YT over-registration  WEEA
Use buttons for VOSEA Limiting

ere
Volume from Own Sources (VOS) - Data Grading Ci
eras:
vos  Criteria Question Select Bestit Answers to Al Visible Questions =
¥05.0 [0 he water uity supply any vater o s own sorces durng e i year?[Yes

1 |1t et fovm sy lameis rter? =] AWWA Free Water A

dit Software: Dashboard el B e
For questions below: Choose the answer that applies for fhose melers that meast er Audit Report for: Pre-Release Example Audlt - Review O Audit Year: 2018 Calend 012019 - Dec 31 2019
.
ok erorin Targe
‘Secondary device can include meter transmitte, DP cell, chart recorder or similar instru Data Validity ActalkPiresut Key Performance Indicators (optonal, sams provided)
historian or system. Data Validity Score: 57 Data Validity Tier: Tier lll (51-70). e -
Vo052 [\What s the frequency o electronic calbration? Atlea See Loss Control Planning for Tier Deails 750 e 750k 750 %0
voss [Watievel -~ 12650 i 6170 Meda Z\\ E\ \
process? Wedian
vou:4 |1 he most ecent stctoni calbraton docurmentaton svalable forreview? _[ves w W@ = weson/ N a\ m
e m
vos's  hatis th fequeney of st fow accuray testng? lannu et 25) F \
R mw(g‘,mm o SoToale 107 vl 507 sie
vos. ( Total Loss Cost Rate Apparent Loss Cost Rate Reat Loss cost Rate”
- 1630 5
Y957 curng orcosest o auat year? i NRW Components Summary T J5m e
‘Total Volume of NRW = 140 MG/Yr Total Cost of NRW = Median 75" %lle 5" lle .
. complance [\ 39,303V 3 g
& i he AWWA 136 andior & 160 5100000 = 1 25
vos 9 |Which best describes the frequency of inished water meter readings? IDaily 140 0,00 o
Whien review for These £ ow #0000
¥95.10.can incude numbers that are outside ofypial patterns, and zero o nul valuesDaly | & sT0000 Ol rotal L W 0 rentLossed TR ot Lossest
that may refect a gap in date recordin s nit Total Losses nit Apparent Losses nit Real Losse:
i o "9 g 10 50000 685 gallconn/day 7.0 galiconn/day 615 g:vcmm/diy
FINAL DATA GRADE FOR THIS AUDIT INPUT: nvto -
B 8 $50,000 Median 79" %l Median___75"%ike
0000 . 250
60 et lle,
530000
©
$20,000
m on <07kl 107 Sile 90" She
510000
Inlrasuuclure Leakage Index Unit Real Losses® N
o 34 dmensionless 1,538  galimilelday
-m Losses uﬁmm Consurrgtion TUARL] Unaroiianie Armual Fosl Losses 34 WoN: 183 galconioa
uthorized Cons. ‘Guidance Information for Key Performance indicators
I stome: Metering Inaccuracies mmended suite perthe Pl data by cohorts may be found in WRF 4695 Guidance
VWVVA Water 020, Vanual, 2019y
Volume s o vateaton | |© AETEE L o
onme Yalle  Basis of Valuation
. SeaTave 1 X . gy larges Tagas may o ot
Apparent Losses. 128 525,672 CRUC excerpted: payasuwa on w’g y ™
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