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University of

KentU-Cky Donna McNeil, Research Engineer

Kentucky Water Resources Research Institute

February 2,2021

Ms. Linda C. Bridwell

Executive Director

Kentucky Public Service Commission
P.0.Box 615, 211 Sower Blvd.
Frankfort, KY 40602-0615

RE: Case No. 2021-00050
Request for Approval of Continuing Education Credits

Dear Ms. Bridwell:

The Kentucky Water Resources Research Institute (KWRRI) is respectfully requesting
approval for 6 hours of continuing education credit for commissioners of water districts as
referenced in 807 KAR 5:070 for the water audit training program. More specifically, approval
is being requested to satisfy the annual training requirements of KRS 74.020(6). This module
is based upon the AWWA M36 Water Audit software using the version 6 protocols released
December 4, 2020. Additionally, the Kentucky Division of Compliance Assistance has approved
this training program for certified drinking water operators through September 2022.

The six-hour workshop includes regulatory background information, detailed instruction on
the AWWA Water Audit tool, and the use of the free software for better management of their
system. This includes the associated data needs, confidence levels, and extensive hands-on
learning where participants complete an example audit as well as an audit of their system
(data is provided by the utility prior to the workshop). A three-hour workshop is included
within the six-hour module that provides detailed information on changes from the AWWA
Water Audit version 5 to the version 6 protocols.

Participants will attend the training event in-person, prepare a preliminary water audit for
their utility to the satisfaction of the instructors, and complete a post workshop survey. Our
goal is to provide participants with hands-on experience and interaction with instructors in:

¢ Understanding the need for analyzing water loss and financial impacts on the system.

¢ Knowledge of the difference between water loss and a water audit.

¢ Knowledge of the components contained in the water audit.

¢  Acknowledgement of who is responsible in their utility to collect and maintain the data
used in the water audit.

¢  Conducting a preliminary water audit of their utility.

This training module was conducted with staff at the Big Sandy Water District on December
11, 2020, for which training approval is not being requested. However, KWRRI plans to
schedule additional water audit events beginning in February 2021 with various utilities over
the next two years. We are currently working with officials at the Martin County Water District
and Estill County Water District to schedule events soon. Additional events are anticipated for
Bath County Water District and Letcher County Water District. The workshops are being
offered at no cost to the participants through financial support provided by USDA.
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Enclosed are the following materials in support of this application:

1) The name and address of the application (included in this transmittal letter).

2) The name and sponsor of the program and the subject matter covered by the program
(included in this transmittal letter).

3) A summary of the content of the program (training summary/timed agendas are
attached for the six-hour and three-hour programs).

4) Up to six hours of credit hours is requested for this program.

5) The name and relevant qualifications and credentials of each instructor presenting the
program: Dr. Scott Yost (credentials are attached).

6) A copy of written materials given to attendees (class PowerPoint slides are attached).
The material will be customized to each individual utility’s infrastructure.

KWRRI anticipants submitting a sworn statement and copies of an additional written
materials provided to water district commissioners to the Commission upon completion of
each training event. If you have any questions or require any further documentation, please
do not hesitate to contact me.

Sincerely,

orsoa PN
eil, Research Engineer

Donna McN
Kentucky Water Resources Research Institute

233 Mining and Minerals Building | Lexington, KY 40506 | P:859-257-1299 | www.research.uky.edu/kwrri

An Equal Opportunity University
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AWWA FREE WATER AUDIT INSTRUCTION
WORKSHOP AGENDA

Date

Location
8:30 am —3:30 pm

FACILITATOR(S): Dr. Scott Yost, Ms. Katie Emmett

Department of Civil Engineering and KY Water Resources Research Institute

Time Session

8:30 Sign-in/Registration/Welcome (15 minutes)

8:45 Session: Introduction Overview, Terms and Definitions
9:00 Session: Conducting the Water Audit (part 1)

10:00 Session: Example Walkthrough (Start Page and Worksheet)
10:15 Break (15 minutes)

10:30 Session: Conducting the Water Audit (part 2)

11:45 Session: Completing your Utility’s Audit (beginning)

12:00 Lunch Break on site (30 min)

12:30 Session: Data grading and Completing your Utility’s Audit (completion)
2:15 Break (15 minutes)

2:30 Session: Results discussion and Practical Consideration
3:20 Wrap-up and Survey

3:30 Adjourn




AWWA FREE WATER AUDIT UPDATE TO

VERSION 6 INSTRUCTION WORKSHOP AGENDA

Date

Location
8:30 am - 11:45 am

FACILITATOR(S): Dr. Scott Yost, Ms. Katie Emmett

Department of Civil Engineering and KY Water Resources Research Institute

Time Session

8:30 Sign-in/Registration/Welcome (10 minutes)

8:40 Session: Overview, Summary of changes AWWA Water Audit V6

9:00 Session: Software Updates, New Tabs and Review Utility’s Current Information
9:30 Session: Interactive Data Grading walkthrough

10:15 Break (15 minutes)

10:30 Session: Interactive Data Grading walkthrough (continued), Results Discussion
11:30 Session: Math for Water Audits and Other Resources

11:45 Adjourn




Scott Yost joined the faculty of the University of Kentucky in 1995 and serves as
the Director of Undergraduate Studies and is an Associate Professor in Civil
Engineering. He has been actively engaged in research, teaching, and consulting in
civil and environmental engineering with numerous technical papers and reports
published on various topics in this field. Dr. Yost has participated in several
workshops in the past and has provided one-on-one consultations to individual
utilities on topics ranging from water loss, water audits, and network modeling.

Dr. Yost received his Bachelor of Science, Master of Science, and Ph.D. in Civil
Engineering from the University of Michigan. He also has a Bachelor of Arts in
Mathematics from Asbury College in Wilmore, Kentucky. Additionally, he is a
licensed Professional Engineer in Kentucky.



AWWA Water Auditing:

The Free Water Audit

January 18, 2020 (8:30am-3:30pm)

by Scott Yost and Katie Emmett

Kentucky Water
Resources Research
Institute

* Summary of Changes to AWWA FWA v6

 Updated and New Tabs
* Worksheet

* Interactive Data Grading
- Blank Sheet
+ Performance Indicators Tab Removed

Discussion

Outline

* Interactive Data Grading Walkthrough

* Math for Water Audits
* Straight Average
* Weighted Average

* Free Software and Other Resources
* Questions

West Llberty Water Audit Workshop
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Summary of
Changes

AWWA FWA
V6

Interactive Data Grading to improve
consistency, objectivity, transparency in data
grade assignment for each input

Blank sheet for user calculations [ extras
Fighterjet Dashboard
KPIs updated per AWWA 2020 Position

KPIs shown on gauge against industry ranges

Updated and
New Tabs

West Llberty Water Audit Workshop

10/30/2020



Worksheet Tab

Overview:

Worksheet
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AWWA Free Water Audit Software:
Worksheet

To access detniiors, cick tbe input name .y
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VATER AUDIT DATA VALIDITY TIER:

o1 7 parameter(s). then complete all visible data grading questions to enable the Data Validitg Score tocq == |

KET PERFORMANCE INDIC ATOR TARGETS:
OPTIONAL;

PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA ¥ALIDITY:

=

» | startPage | Worksheet | Interactive Data Grading | Dashboard | Notes | BlankSheet | Water Balance

Pr—
albconldoy

ity
Ifentered sbove by user, targets willdsplay on K| gauges (see Diashboard)

Words in blue are “input names” and are linked to a separate page in the
audit that gives specific definitions and assistance for each input

AWWA Free Water Audit Software:
Worksheet

Water Audjt Report for: Waterstown Water District
Audit Year: 2020 Nov 01 2019 - Oct 31 2020 Fiscal

£ Click ' to add notes
¢ Click'g' to determine data validity grade

To edit water system info: | go to start page

Toaccess definitions, click the input name vy All volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments

WATER SUPPLIED
VoS Volume from Own Sources] n | g MG/Yr VOSEA
wi Water Imported:| L] MG/Yr WIEA
WE Water Exported: g MG/Yr WEEA

WATER SUPPLIED: 0.000 MG/Yr
8
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Own Sources

The volume of water withdrawn (abstracted) from water resources (fivers, lakes, streams, wells, etc) controlled by the water utility, and then treated for potable
water distribution. Most water audits are compiled for utility retail water distribution systems, so this volume should reflect the amount of treated drinking water
that entered the distribution system. Often the volume of water measured as treated effluent of the treatment works is slightly less than the volume measured
at the raw water source, since some of the water is used in the treatment process. Thus, it is useful if flows are metered at the effluent of the treatment works.
Water treatment plants are also often supplied potable drinking water and therefore are a “customer” of the water utility. If the service connection line serving

Volume from  [the water treatment plant is downstream of treated water effluent flowmeters, this water should be metered and billed as billed authorized consumption. In this

case, this volume of water does not enter into any calculations for Volume from Own Sources. If the service connection line suppling potable water to the
treatment plant is upstream of treated water effluent then this water is consi “process” water and included with calculations accounting for
process water use.

If metering exists only at the raw water source, an adjustment for water used in the treatment process should be included to account for water consumed in
treatment operations such as fiiter backwashing, basin flushing and cleaning, plant potable water consumption (if the supply is drawn upstream of effluent
flowmetering.) and similar uses. If the audit is conducted for a wholesale water agency that sells untreated water, then this quantity reflects the measure of the
raw water, typically metered at the source.

sources: error
adjustment

nd

Volume from own |An estimate or measure of the degree of inaccuracy that exists in the master (production) meters measuring the annual Volume from own Sources, and any

error in the data trail that exists to collect, store and report the summary production data. This adjustment is a weighted average number that represents the
collective error for all master meters for all days of the audit year and any errors identified in the data trail. Meter error can occur in different ways. A meter or
meters may be inaccurate by under-registering flow (did not capture all the flow), or by over-registering flow (overstated the actual flow). Data error can occur
due to data gaps caused by temporary outages of the meter or related instrumentation. All water utiities encounter some degree of inaccuracy in master
meters and data errors in archival systems are common. Enter a positive percentage or volume, then select ‘under-registration’ or ‘over-registration' from the
drop-down immediately adjacent. See Water Supplied Error Adjustments definition for guidance on how to calculate this input.

mar
Start Page

The Water Exported volume is the bulk water conveyed or sold by the water utiity to neighboring water systems that exists outside of their service area.
Typically this water is metered at the custody transfer point of interconnection between the two water utities. Usually the meter(s) are owned by the water
utiity that is selling or transfering the water: i.e. the exporter. If the water utiity who is compiling the annual water auit sells or transfers bulk water in this

iner. thev are an exporter of water.
Worksheet | Interactive Data Grading | Dashboard | Notes | Blank Sheet | Water Balance | Loss Control Planning | Def

ions | Service Connection Diagram

Acknowledgements

AWWA Free Water Audit Software:

Worksheet

Water Audit Report for: Waterstown Water District
Audit Year:| 2020 |  Nov 012019 -Oct 312020 | Fiscal

ciok
Click i o add notes T editwater system info: | go to start page

¢ Click'g' to determine data validity grade

Toaccess definitions, click the input name v v Al volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments
WATER SUPPLIED
vos Volume from Own Sources:[ n | a MG/Yr
wi Water Importe MG/Yr
WE Water Exported MG/Yr
WATER SUPPLIED: 0.000 MG/Yr

The boxes containing an “n” are linked to a separate Notes Tab in the
audit that allows you to leave comments about a specific input

10
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AWWA Free Water Audit Software:

User Notes

Water Audit Report for: Waterstown Water District Fiscal
Audit Year: 2020 Nov 01 2019 - Oct 31 2020

General Notes:

Audit Item Notes on Input Derivation

goto
worksheet

goto goto
worksheet | | grading (vos)

anto o to
art Page orksheet | Interactive Data Gradin ashboar otes
Start Pag: ksheet | Interactive Data Grading | Dashboard | Not

Volume from
Own Sources|

Notes on Data Val

Grading

Volume from

Own Sources
Error Adj

(VOSEA)

Water Imnorted

Blank Sheet | Water Balance | Loss Control Planning Definitions Service Connection Diagram Acknowledgements
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e Lo

If entered above by user targets will display on K1 gauges (ses Dashbaars

12
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AWWA Free Water Audit Software:
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Water Supplied Error Adjustments
choose entry option:

n|g percent WOSEA

n|g percent WIEA,

nla percent WEEA,

Use these buttons to
toggle between percent
and volume of water

14
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YWater Supplied Error Adjustments
choose entry option:

[nlg]

[ 050%| percent |

[nlg]

[ 1.00%| percent |

|overregistration |vose

WIEA,

uncer-registration | ~ fEA

over-registration

Once data is entered in
for Error Adjustment, a
dropdown box will appear
to select over- or under-
registration

15
AWWA Free Water Audit Software:
Worksheet
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i OPTIONAL i he
16

If entered above by user, targets il display on KPI gauges (see Dashba:

16
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AWWA Free Water Audit Software:

Worksheet S

Water Audit Report for:Waterstown Water District |

Audit Year:| 2020 | Nov 012019 - Oct 312020 | Fiscal |
Click 'n' to add notes

Click 'g'to determine data validy grade To edit water system info: |[goitl sttt jiage

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

To access definitions, click the input name

WATER AUDIT DATA VALIDITY TIER:

*** The Water Audit Data Validity Score is in Tier lll (51-70). See Dashboard tab for additional outputs. *** dzf:b';m ‘
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, audi reliabilty can be mastimproved by addressing the following components: OPTIONAL: Iftargets existfor the operafional performance indicators, they can be input below:
1: Volume from Own Sources (VOS) Unit Total Losses: galiconn/day
Unit Apparent Losses gal/conn/day
3: Number of Service Connections (Nc) Unit Real Losses™ gal/conn/day
Unit Real Losses® galfmile/day

Ifentered above by user, targets will display on KPI ga*gss (see Dashboard)

Target losses for performance indicators can be input here and will
be displayed on the Dashboard

7

17

Interactive Data

Grading Ta

18
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Biank Sheet Y FoGE G e s
The world is your canvas

The values entered in the Worksheet automatically

Water Balance populate the Water Balance.

AWWA Free Water Audit Software v6.0

Water W g Rights Re:

finks below,
Syster 1D Number: YO0 00C00K
Validator Name/ID: |John A Udit
Validetor Email jau
Estimated Total Population Served by Water Utility:

AOP  Average Operaling Pressure
CRUC  Customer Retail Unit Charge
VPC  Vaniable Production Cost

14,652

This spreadsheet-based water audit tool is designed o help quantify and frack water losses associated with water distribution systems and identify areas for improved efficiency and cost recovery. It provides a "top-down”
summary water audit format and is not meant to take the place of  ful-scale, comprehensive water audit format. Aucitors are strongly encouraged to refer to the most currert edition of AVWM/A M36 Manual for Water Audits for
detailed quidance on the water auditing process and targeting loss reduction levels. This tool contains several separate workshests. Sheets can be accessed using the tabs at the bottom of the screen, or by clicking the TOC

Loss Control Use tis sheet to interpret the results of the audit validity
Planning score and performance indicators

Color Key User input Calculated Optional default

L Use this sheet to understand the terms used in the audit
Definitions _

pro
Service
" Diagrams depicting possible customer service connection
Connection
" line configurations.
Diagram

of the AWWA Free
ments Water Audit Software v6.0.

AWWA Web Resources for Water Loss Control
hitps /v avwa Tools/Resource-Topics/Water-Loss-Control
Items referenced in the Free Water Audit Software v6.0 on the web:

Data Grading Matrix v6.0

Example Water Audit v6.0

Water Audit Compiler v6.0

AWWA Reports on Performance Indicators

M36 Manual

If you have questions or comments regarding this software please contact us at- wi

Choosing to enter unit of percent orfvolume
(applies to VOSEA, WIEA, WEEA
choose entry aption

CMI) White

needs answers, orange = complete, clea

After clicking an acronym button, answer al visible questions in

(applies to UUAC, SDHE. Up the order they're presented, choosing best-fit answer

___choose entry option
025% | defau | or

[oustom |~ 75040 Grade wil populate when all visible questions

are complete for an input
“The limiting criteria will be labeled along the right. If only 1 imiting criterion is
shown, improving on that criterion will achieve a higher data grade.  If mutiple
limiting criteria are shown, improving on each limiting criterion is necessary to
achieve  higher data grade. A complete inventory of data grading criteria is

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

Guidance for the Interactive Data Gra

Limiting

N

Use acronym butons in IDG header to navigate among inputs. Acronym Key above
ot required. Example below.

J

Start Page | Worksheet

Interactive Data Grading

Dashboard | Notes | Blank Sheet

Water Balance | Loss Control Plannjp | Definitions

The “Start Page” tab has guidance for Interactive Data Grading

Service Connection Diagram | Acknowledgements

19
AWWA Free Water Audit Software:
Worksheet
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PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA ¥ALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
OPTIONAL,
P —
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anlccnnldng
aulniidy
If entered above by user, targets willdisplay on KF| gauges (see Dlashboard)
20

> | start Page

Worksheet

Interactive Data Grading

Dashboard | Motes | BlankSheet | Water Balance

20
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AWWA Free Water Audit Software:

Worksheet

Water Audit Report for: Waterstown Water District
Audit Year:| 2020 |  Nov 012019 -Oct 312020 | Fiscal

“Click ' to add notes
£ Click'g' to determine data validity grade To edit weter system info: [§GORSEIZiRR0R)
Toaccess definitions, click the input name v v Al volumes to be entered as: MILLION GALLONS (US) PER YEAR
Water Supplied Error Adjustments

WATER SUPPLIED
VoS Volume from Own Sources:| n [a’] MG/YT VOSEA
wi Water Imported: MG/Yr WIEA
WE Water Exported: MG/Yr WEEA

WATER SUPPLIED: 0.000 MG/Yr

The boxes containing a “g” are linked to a separate page in the audit for
Interactive Data Grading
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Waterstown Water District AWWA Free Water Audit Software: Interactive Data Grading §\ acronym key

White = incomplete

Use acronyms for navigation 0 c ater ociation. e
0 to input Own Sources (VOS) - Data Grading Criteria o to notes

vos  Criteria Question Select Best-Fit Answers to All Visible Questions
vosl0 |Did the water utility supply any water fior its own sources during the audit year? ‘ws
vos.1 ‘V\/hat percent of own supply velume is metered? ‘>99%

For questions 2-10 below: Choose the answer that applies for those meters that measure >30% of the finished water volume.

In.situ flow accuracy testing = a test process that confirms the flow measuring accuracy of the primary device (the flawmeter), in its installed location, using an independent reference olume
Electronic calibration = & process that checks for error in the metering secandary device(s) and/or the tertiary device(s),

Secondary device can include conversion to mA, meter transritter or similar instrumentation.

Tertiary device can include SCADA, historian or other computerized archival system

vos2  [What is the frequency of electranic calibration? Less than annual but within last & years
o3 \p/vv:s;iig\ of data transfer ertors are chocked as part of the electionc calbration | oo © ot eure Limiting
vos4 13 the most recent electronic calibration documentation available for review? No
vos5  [What is the frequency of in-situ flow aceuracy testing? | Annually
vosB 13 the most recent in-situ flow aceuracy testing documentation available for review? |Yes
vos7 | What are the total velume-weighted average results of in-situ low acouracy testing [ o
(during o closest to audit year)
vosp  |Have testing and calibration procedures been clasely scrutinized for compliance with
procedures described in the AWWA M35 andior M33 Manual(s)?
vos9  [Which best describes the frequency of finished water meter readings? Daily
Which best describes the frequency of data review for anamalies/errors? These can
vos.10  [include numbers that are outside of typical pattems, and zero or ull'values that  |Less fiequently than menthly Limiting
may reflect a gap in data recording

FINAL DATA GRADE FOR THIS AUDIT INPUT: 4

Start Page ‘Worksheet Interactive Data Grading | Dashboard ‘Notes ‘ Blank Sheet ‘ Water Balance ‘ Loss Control Planning ‘ Definitions Servi

22
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10/30/2020

AWWA Free Water Audit Software:

Worksheet

Water Audit Report for:|Waterstown Water District
Audit Year:| 2020 | Nov 012019 - Oct 312020 | Fiscal
ick 'n' to add notes.

[goto start page |
- Click gl to determine data validity grade To edt water systerm nf: g t start page |
Al volumes to be entered as: MILLION GALLONS (US) PER YEAR
‘Water Supplied Error Adjustments

To access definitions, click the input name

WATER SUPPLIED choose entry option

vos Volume from Own Sources: [ n | g [ 254.581| MGYT 8 [050% [over-registration |vosEA
wi Water Imported:| n | g | n/a MGAYT WIEA
WE Water Exported: | n | d | B 54.023) MGHYr 4 [ 1.00%]| percent | under-registration |WEEA

WATER SUPPLIED: 198.746 MG/

The calculated grade will appear here in orange on the Worksheet tab for
all completed sections

23

23

Dashboard Tab

24
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AWWA Free Water Audit Softwart

Dashboard

goto worksheet goto grading go to references.

Audit Year: 2020  Fiscal Nov 01 2019 - Oct 31 2020
Data Validity Actual KPI et ey Performance Indicators '2/0% (¢ Worksheet)
Data Validity Score: 56 Data Validity Tier:  Tier il (51-70) gauge %iles per validated industry ranges®
See Loss Control Planning for Tier Details 750 %ile. 750 Sile 75" Sile
Tier Il (26-50) Tier 11l (51-70) Median
Median
25m
Tier IV (71-90) Sle
result is abow 250 esult is above
Tier | (<25) 90th %ile ile 90th %ile
Tier V (91-100) 107 %ile 507 107 %ile 907 %ile 10" %ile 50°
! Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
12112 $/conniyear 697 S/conn/year 114.15 $/conniyear
NRW Components Summary
» % "
Total Volume of NRW = 43 Total Cost of NRW = Median 75 Sile Modion e 75" %ile
MG/Y 168,642/Y i
50 r S1BBBANT 100 00 25
%ile 250
b $160000 il
£ 40 $140,000
S 4 10 %ile 907 %ile 107 Sile 90" %ie 107 %ile 907 %hile
= $120,000 Unit Total Losses Unit Apparent Losses Unit Real Losses®
2 20 - 84.3 gal/conn/day 3.3 galiconn/day 810 galconn/day
=l $100,000 Average Operating Pressure )
% S30.000 23 psi Median __T5" %ile Median 75" %l
20 & 90th %ile. above 30th
%lle 25m 250
5 $60,000 ile ile,
5th
m 40,000
5 $20,000 Wedian 0% %le ™ Fole 0 %l SO alle
: } Infrastructure Leakage Index (ILI) Unit Real Losses®
N 0 25th %ile: 1.5 dimensionless 1,490 galimile/day
10th Sile See UARL definition for additional guidance on the ILI
I Real Losses | C (UARL) Unavoidable Annual Real Losse 8 MGHT 546 galiconn/day
Systematic Data Handling Errars Unbilled Unmetered Auth Cons Guidance Information for Key Performance
[ siomer Metering Inaccuraci Unbilled Metered Authorized Cons |+ The eight indicators shown are the recommended suite per the  KPI data by cohoris may be found in WRF 4695 Guidance
AWWA Water Loss Control Committee 2020 Pesition on KPIs'. Manual, Appendix B (2019)°,
o va - Asuiteof KPlsis necessary, as no single KPI can holistically  +  Actual KP! results that fall below 10" %ile or above 80" %ile do
olume alue Basis of communicate water oss performance for a given water system, not necessarily imply error, but should be viewed with scrutiny.
MGHYT ST Valuation + See Table 1 below for Uses and Limitations for each KPI, + Percentiesnot intended to imply targets. Targets may be input
Apparent Losses 08 $4.474 CRUC excerpted from the AWWA Water Loss Control Committee by user for operational KPls, if desired, on Worksheet.
i Report (2020)", with naming conventions updated. + See UARL and ILI in Definitions tab for discussion of size and
Real Losses 19.0 $73.286 VPG + Percenties (%ies)shown on KPI gauges come from Level 1 pressure limitations.
Unbilled Authorized Cons 23.9 $90,882 VPC validated data in the AWWA WLCC Reference Water Audit - Systems that fall on the extreme ends of size or connection
Non-Revenue Water 433 $168,642 Blended Dataset (2020). density should use caution when interpreting Unit Losses KPIs.
|+ KPI %iles shown above are not segregated by cohorts. Limited
» StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | Blank Sheet | Water Balance | Loss Conirol Planning | Definitions | Sen .. <Ir
Data Validity
Data Validity Score: 56 Data Validity Tier:  Tier lll {(51-70}
See Loss Control Planning for Tier Details
Tier Il {26-50) Tier Il {(51-70)
Tier IV (71-80)
Tier | {=25)
Tier V (91-100)
26

26
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NRW Components Summary

Total Volume of NRV = 43 MGIYr Total Cost of NRVY =
$168,6420Yr
50 $180 000
i L $160 000
o= A -
S $140 000
= %7 L $120 000
1]
E a0 -
=2 E 5100000
% -
- $50,000
2 -
L $60,000
5 4 60,
10 4 L $40,000
5 - L $20,000
o - L §0

- Real Losses

Unauthorized Consurnpion

Systernatic Data Handling Errars

Unhilled Unmetered Auth Cans
- Custorner hWetering Inaccuracies Unhilled Metered Autharized Cons

27
Actual KPI It . Target Warksheet
Lol kPlesul oy Performance Indicators |0t o8 Yoksheen
gauge %iles per validated industry ranges?
75 %ile 75 %ile 75 %ile
Iedian
result is abowe 25th result is above
20th %ile %ile N 90th %ile
10 Shile 9N aile 10 Shile 9N Yile 10 %hile
Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
121.12 $iconnfyear B.97 $/connfyear 114.15 $/conniyear
. 78t %hile 78 Yile
Median 75t Sile Viedian Median
25th
“ile g =
Shile,
1t %ile a0t Shile 10 %ile 90t %hile 10t %ile 90th Fhile
Unit Total Losses Unit Apparent Losses Unit Real Losses™
B4.3 galiconniday 33 galiconniday 81.0 galiconn/day
Average Operating Pressure
123 psi Median 75 %l Median 759 %ile
above 90th
i aoth sile | 2T - -
%ile Yoile,
e 75ith Sile:
[ Median 0 %ile SO il 07 %ile SO oile
Infrastructure Leakage Index (ILI) Unit Real Losses®
[ 25th %ile 5 dirnensionless 1,490  galfrmile/day
Jud 10th %ile See UARL definition for additional guidance on the ILI
28

28
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Table 1

‘Seurce: AWW A Water Loss Control Committee Rep ort (2020)’, with naming conventions updated
ater Audit Method -~ Water Audit Outputs and Key Performance Indicators: Uses and Li
Suitable Purposes Principal
Type Indicator Description Aesement | Bench | Taget. | Pianning | Tracking | Uses and Limitations e
Marking | Setting
Attribute | Apparent Loss Volume | Calculated by Free Water Audic Software v | Assess loss level Uility, Regulators
Apparent Lass Cost | Calculated by Free Water Audic Software v V| Assess costlosslevel Wiliy, Regulatars
Real LossVolume | Calculated by Free Water Audic Software v V| Assess Toss Tevel Uiliy, Regulators
Real Lass Cast Calculated by Free Water Audit Software v V| Assess lass costlevel Wiy, Regulatars
Unavaidable Annual | Caloulated by Free Water Audit Software v | Revealtheoreticaltechnical | Utility, Regulators
Real Loss (UARL) low level of leakage
Volume | UnitApparent Lasses | Swong and understandable indicatar for v v v v | Usedfor performance Wiliy, Regulatars
{vol/conn/day) multiple users. tracking and taget-settin
Unit Real Losses™ Strong and understandable indicater for v v 4 v v Used for performance Ukility, Regulators,
{vol/conn/day) muliple users. tracking and target-setting | Policy Makers
Unit Real Lossest Strong and understandable indicater for use v v v v | Data collection and Ukiliy, Regulators,
(vol/pipeline lengih/ | by uilities with low connection densicy. assessment of sysemswith | Policy Makers
day) “low’ connection d ensity
UnitTotal Losses Strong and understandable indicater, v V| High'evel indicater for Uilities,
{vol/conn/day) suitable for high-level performance trending analysis. Not Customers
ew KPI measurement. appropriate for target-seting
or benchmarking
Infrastiucture Leakage | Robust, spedalized ratio KP; can be v v v | Benchmarking after pressure | Uilities
Index 1L influenced by pressure and connection management s implemented
densiyy.
Value | Apparent Loss Cost Indic ators with sufficient technical rigor. v v | Data collection and Urilities,
Rate Provige the uni 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 lass v v 7| parametersto use in Utlities,
{value/connyear) reduction and contrel incervencions and conjunction with Loss Cost | Regulators,
New KPI programs. Rates Customers
Validity | Data Valigity Tier Sirong indicator of water [0ss audit data v v v V| Assess caliber of data nputs | Regulators,
(ovT) qualiy, if data has been valigated. Tier of the water audic Wilities
provides guidance on priority areas of
actiity.

29

29
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NEW: Blank Sheet Tab for user calculations / extras

4 A | B | C | D E | F | & H | . J K | L | M | N | O | P | a R | s | T u |
1 Hello, I am a blank sheet, at your service.
2
31
41
51
61
7*
8_
9]
10
111
12
!
!
i
1
1
g
18
20|
21
22
23
24|
2
2_
27,
28|
28
30
3_
5_
33
34
35
36
B

© | StartPage | Worksheet | Interactive Data Grading | Dashboard | Nofes | Blank Sheet | Water Balance | Loss Control Planning | Definitions | Service Connection Diagram | Acknowledgements

31

31

Removed

Performance
Indicators Tab

32

West Llberty Water Audit Workshop
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AWWA Free Water Audit Software:
System Attributes and Performance Indicators

Water Audit Report for:‘<< Please enter system details and contact inf

Reporting Year:| 2020 1/2020 - 12/2020

** YOUR WATER AUDIT DATA VALIDITY SCORE IS: 67 out of 100 **

1 on the Instructions tab >>

System Aftributes:
Apparent Losses
Real Losses

Water Losses:

[SecgfMs in definiion  |MGHYr

$71,726

Valued at Variable Production Cost
Return to Reporting Worksheet to change this assumpiton

Performance Indicators:

Non-revenue water as percel olume of Water Supplied 22.5%
Financial:

MNon-revenue water g ‘ 0.7%)| Real Losses valued at Variable Production Gost

ent by cost of operating system

Apparent Losses per service connection per day

m gallons/connection/day

Operational Effici Real Losses per service connection per day
ional Efficiency:
Real Losses per length of main per day’

Real Losses per service connection per day per psi pressure

From Above, Real Losses = Current Annual Real Losses (CARL) 18.58 | million gallons/year
I Infiastructurs Leakage Index (L) [CARLUARLE: [ |

Instructions ‘ Reporting Worksheet | Performance Indicators | Comments ‘ Water Balance ‘ Dashboard ‘ Grading Matrix ‘ Service Connection Diagra

33

33

NO MORE PERCENT
NON-REVENUE WATER

Non-revenue water versus Volume of Water Supplied:

(UMAC + UUAC + SDHE + CMI + UC + Real Losses)
Water Supplied

or

(UMAC + UUAC + Apparent Losses + Real Losses)
Water Supplied

Non-revenue waler as percent by volume of Waler Supplied

Non-revenue water as percent by cosl of operating system Real Losses valued at Vanable Production Cost 2%

34

West Llberty Water Audit Workshop

10/30/2020
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AWWA Free Water Audit Software:
Work:

T aecess dsfniions,cick th i name.

o eanwater system otz ]

WATER SUPPLIED

o5 wotume from Own Source: [ [a] [T marn

WATER SUPPLEED: 0000 et

R
Viatar Supplind Erer Acfctmants

et Billed Maker EE' :‘ e,

Lokl Mazared]

AUTHORIZED CONSUVPTION: 0000 e,

Appareat Losses

e Duts g e
Coctomer Mteing nsceurs
e Unauthorieed Consumption: # | ¥ 3

spparea L

WATER LOSSES 0000 narre

0000 e,

00, e,

Real Loceer
FealLoceuc: 0000 narte

WATER LoSSES: 0000 narne

(UMAC + UUACH SDHE + CMI + UC + Real Losses)

MON-REVENUE WATER

NON-REVENLE WATER: 0000 narne

STSTEM DATA

e Hmb of 2enice o
Service conmsction den

| —
——1

g g o i) ctomer s e Lt La] | 1n

[P s iy —
cosT oaTA

o ., 7 i O —

el rodution o

betere

WATER AUDIT DATA YALIDITY TIER:

o 7 parameters) them somplete sl ssite dats grading Juestions 1o onabte e Data Yoy Soare 15 o | T

PRIDRITY AREAS FOR ATTENTION TO IMPROVE DATA YALIDITY:

KEY PERFORMANCE INDICATOR TARGETS:

Water Supplied

——

OPTIONAL:
Uit Tetsl Lo

Unit appareneLa
niR,

iR .

ity
¥ entered aboue by user, targets uilGIEpTay 0N K gauges (<ee Dashboard)

p—r
-
P

3 | StartPage | Worksheet | Interactive Data Grading

Dashboard | Notes | Blank Sheet

35
Water Balance

35

Interactive Data

Grading

Walkthrough

36

36
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Vater Audit Report o
Audit Year
i e i g TN
. i LN AL ervEan
Vate Suppled i AR
VATER SUPFLIED choose ey opion:
= e S e e A [ e) s (050 porsent et voseA
r
we “ater Evportect[nl g ® [alal s [Under-regstiaticl EEs
\ATER SUPFLED: e -
Click “g” to go to Interactive
AUTHORIZED CONSUMPTION b di
e Silsdtoerea [ 5] 4 WIS marve
[ ciimaealald] 8 [ "3in| v [ Data Grading
i Unbilled Msterec ] 4 Z3156] MTe -
s Untilectnmersrect[n (o] > 0388 e et
: . "
AUTHORIZED CONSUMPTION 18383 e
VATER LOSSES 1783 wore
Apparent Losses
ahoose ent option
sone Sietemane Gatatnding Enors ] 2] 3 055 o e
o Customer Meterng naceurscies, 03] ¢ 0000 s,
uc Unautharized Consumption n [ 8].3 0389 werve
“apparentLosees. 077l s
RealLosses
RedlLosses 096 e
waTERLOSSES 10789 warve
NON-REVENUE WATER
NOFEVERLE WATER e
SYSTEM DATA
m Length of mains: . milez (ineluding fire hydrant|ead langthe).
e Number of seruice connections: B [active and’ inactive)
Seuie somection density B comimicmuin
foe customer melerstpialoosted atthe ves
v [a]
redig of —
acp Auerage Dpersting Prezzure [ 5] 7 1230] pei
GCosT DATA
crue Customer Fatal Uk Chrge [ 5] 5.7 (o stene (051 Toral Annusl Gpsrsing Co
e st Produaian Cors 03] 2 Mongate T
WATER AUDIT DATA VALIDITY TIER:
e Water Aud Data Validity Soore s n Tier Il (51-0). Sae Dashbaard tab for addional outpats. ] o |
. Vate kDt Vo S0
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY. KEY PERFORMANCE INDICATOR TARGETS.
" OPTIONAL: K X1
U TotalLosses pe—
Unt AppronLosses: Saboonniday
iRedLozsect, Jaisonnitay
UnitFea Losses" P
I 3 Dast

> StartPage | Worksheet

Interactive Data Grading | Dashboard | Notes | Blank Sheet ...

37

2020

White

vos
vos 0

vos.1

vos.2
vos 3
vos.4

vos.5

vos 6

vos.7

vos.3

vos.9

vos.10

Waterstown Water District

AWWA Free Water Audit Software: Interactive Data Grading §\

complete
Orange = complete
Use acronyms for navigation

vos VOSEA
SDHE cMi

FWAS V6.0

American Water Works Association. Copyright © 2020, All Rights Reserved.

Volume from Own Sources (VOS) - Data Grading Criteria

Criteria Question

Select Best-Fit Answers to All Visible

Did the Water Uty SUDPIY any water from s own sources dunng the audR
oar?

‘What percent of own supply volume is metered?

For questions 2-10 below: Choose the answer that applies for those meters that measure >90% of the finished water volume.
In-situ flow accuracy testing = a test process that confirms the flow measuring accuracy of the primary device (the flowmeter), in its installed location, using an independent reference

volume.

Electronic calibration = a process that checks for error in the metering secondary device(s) and/or the tertiary device(s).
Secondary device can include conversion to mA, meter transmitter or similar instrumentation

Tertiar devica can inclide SCANA histarian ar athar au

hival

tom

[What is the frequency of electronic calibration?

[What level of data transfer errors are checked as part of the electronic
calibration process?

Is the most recent electronic calibration documentation available for review?

What is the frequency of in-situ flow accuracy testing?

Is the most recent in-situ flow accuracy testing documentation available for
review?

[What are the total volume-weighted average results of in-situ flow accuracy
ltesting (during or closest to audit year)?

Have testing and calibration procedures been closely scrutinized for
compliance with procedures described in the AVWWA M36 and/or M33
Manualis)?

Which best describes the frequency of finished water meter readings?

[Which best describes the frequency of data review for anomalies/errors?
These can include numbers that are outside of typical pattems, and zero or
[null values that may reflect a gap in data recording

FINAL DATA GRADE FOR THIS AUDIT INPUT:

acronym key

Limiting
criteria
(see Start
Page for
details)

go to notes

startPage | Worksheet | Interactive Data Grading

Dashboard | Notes

Elank Sheet | Water Balance | Loss Control Planning | Definitions

Service Connection Diagram

38

38
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2020

vos
vos 0

vos.1

vos.2
vos 3
vos.4

vos.6

s 6

vos.7

vos.3

vos.9

vos 10

Waterstown Water District

White = incomplete
Orange = complete
Use acronyms for navigation

AWWA Free Water Audit Software: Interactive Data Gra:

Volume from Own

Criteria Question

FWAS 6.0 American Water Works Association. Copyright © 2020, All Rights Reserved.

Sources (VOS) - Data Grading Criteria

Select Best-Fit Answers to All Visible

umac | uuac|

Limiting
criteria
(see Start
Page for
details)

Did the water Uity SUBRIY any water from s own sources during the audi
ear?

ree

‘wm percent of own supply velume is metered?

‘>99%

For questions 2-10 belo;

Choose the answer that appl

s for those meters that measure >90% of the finished water volume.

In-situ flow accuracy testing = a test process that confirms the flow measuring accuracy of the primary device (the flowmeter), in its installed location, using an independent reference

volume

Electronic calibration = a process that checks for error in the metering secondary device(s) andlor the tertiary device(s):

Secondary device can include conversion to mA, meter transmitter or similar

Tartiary dsvics can insluls SCANA histarian o athar archival

instrumentation
tarm

What is the frequency of electronic calibration?

Less than annual but within last & years

[What level of data transfer errors are checked as part of the electronic

'nul values that may refiect a gap in data recording.

Data transfer erors are not checked. or not sure Limiting
calibration process?
Is the most recent electronic calibration documentation available for review?  [No.
hat is the frequency of in-situ flow accuracy testing? lAnnually
Is the most recent in-situ flow accuracy testing documentation available for |-
review?
What arc the total volume-weighted averags results of in-situ flow acouracy o ="
testing (during or closest to audit year)?
Fave tasting and callbration procedures been closely scrinized for
compliance with procedures described in the AVWWA M36 andior M33 No
Manual(s)?
hich best describes the frequency of finished water meter readings? Daily
Which best describes the frequency of data review for anomalies/errors?
These can include numbers that are outside of typical pattems, and zero or  [Less frequently than monthly Limiting

FINAL DATA GRADE FOR THIS AUDIT INPUT:

Start Page

Worksheet | Interactive Data Grading | Dashboard | Notes | BlankSheet | Water Balance | Loss Control Planning

Definitions

WATERSTOWN EXAMPLE

Service Connec ..

39

39

Water Audit Report For
Audit Year.[ 2020 [Nov 01 2013 - et 312020
ek o2 To ectt waer syciem i o ctart
- Clek 't deterine dat vy grase ]
. { LD GALL EREAR:
\ter SupgledErnor AduEtmanE
VATER SUPFLIED choosa cniy apion:
wos. Volume om Own Sourees: A Z5e5 worve | [Ala) 6 [0 perasn] ouet-egizuation voseq
w\ Vet npartec o wa e
wE “fater Exportect . 50023 marve  [nlal 4 [under-registiatiol wEEA.
WATER SUPPLEE: WaTH8. ware
AUTHORIZED CONSUMPTION
e Giledrarsrsa (5] 5 WEEH] ware
susC Siledtinmetsred(n 3| 5 [ €300 woive
froes Untiled btered [T s « 25 50| wars shoose snn opion:
uusc Unbilled Unmeterect| n [ 3| 3 [ default
. " "
FUTHORIZED CONSUMP TIok: 888 ware
VATER LOSSES 19768 e
Apparent Losses
choose enin option
SOHE. ‘Systematic DataHanding Enors [T 3 0383 maiT
o Customer Metaing nscouacies: . 0000 e
ue UnsutharssaCansumpron. 03] 2 0388 v
ApparntLosses: 07 marve
RealLosses
RedlLosses: 18368 e
WATERLOSSES. 1763 e
NON-REVENUE WATER
WON.AEVENLIE WATER: ) e
SYSTEMDATA
in Longthof mainz ‘ nies (ncluding e o s gt
e iumbarofssnice conn rons. s (st 307 )
ervice comeciion densi B commitc i
e customes meers picalylooated a the v
" [aTa)®
pudivgof —
acp Auerage Dpersting Prezzure [ 5] 7 1230] pei
cosT DATA
crue CustomerFotal Unit Charge [ 5] 3576 Toral Annual Gosraing G
e Wariable Pradystion Cost[n | 3| 2 Avilian gulen 423 0 3t (optionsl npus)
WATER AUDIT DATA VALIDITY TIER:
 The Water Aud Data Validiy Soore i i Tier l (51-70). See Dashboard tab for addional ouputs. ] 53, |
y ater At Dt Valdity S0
PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY. KEY PERFORMANCE INDICATOR TARGETS.
" CRTIONAL ¥ 11
UnitTetslLosses: gaiiconiday
Unit Bpparent Losses: galiconniday
it FealLosses: sstcannidsy
UritReal Lozes", Salimietcay
I 3 Dast

> StartPage | Worksheet

Interactive Data Grading | Dashboard | Notes | Blank Sheet

40
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2020

vosea

vosea 1

vosea 2

vosea 3

vosead

Waterstown Water District

White = incomplete
Orange = complete
Use acronyms for navigation FWAS v6.0  American Water Works Associalion. Copyright @ 2020, All Rights Reserved.

Volume from Own Sources Error Adjustment (VOSEA) - Data Grading Criteria

AWWA Free Water Audit Software: Interactive Data Grading §)\
vos [ VOSEA | wiEA | | umac || uuAc|

Criteria Question Select Best-Fit Answers to All Visible Questions

Limiting
criteria
(see Start
Page for
details)

|Are tank levels monitored automatically & recorded daily?

[Are daily changes of stored water volumes in distribution system tanks
included in the tabulation of the daily "Volume from Own Sources” quantity?

|5 the annual net distribution storage change included in either the VOS input
or the VOSEA input?

[Are the flow accuracy test and/or electronic calibration results included in the
VOSEA input in the water audit?

FINAL DATA GRADE FOR THIS AUDIT INPUT:

StartPage | Worksheet _Interactive Data Grading | Dashboard | Notes | BlankSheet | WaterBalance | Loss Control Planning Definitions

Service Connection Diagram

41

41

2020

vosea

vosea.1

vosea.2

vosea.3

vosea.d

‘Waterstown Water District

Orange = complete
Use acronyms for navigation FWAS v60  American Water Works Association. Copyright © 2020, All Rights Reserved.

AWWA Free Water Audit Software: Interactive Data Grading §\

VOSEA | wiea | we
M Lm

[unac [ uuac]

Volume from Own Sources Error Adjustment (VOSEA) - Data Grading Criteria

Criteria Question Select Best-Fit Answers to All Visible

Limiting
criteria
(see Start
Page for
details)

Limiting

|Are tank levels monitored automatically & recorded daily? \ves
|Are daily changes of stored water volumes in distribution system tanks ot sure
inclued in the tabulation of the daily "Volume from Own Sources” quantity?

15 the annual net distribution storage changs included in sither the VOS input [,

or the VOSEA input?

|Are the flow accuracy test and/or electronic calibration results included in the

VOSEA it inthe water audt? Ves, resuits are analyzed and incorporated

FINAL DATA GRADE FOR THIS AUDIT INPUT: 8

StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | Blank Sheet | WaterBalance | Loss Control Planning Definitions

WATERSTOWN EXAMPLE

Service Connection Diagr
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‘Water Audit Report for: [Waterstown Vater Diswiot |
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I
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~ The Water Audit Data Validity Score s in Tier Il (51-T0). See Dashboard tab for additional outputs. | iy |

Water Audt D Valditg So

PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY:

KEY PERFORMANCE INDICATOR TARGETS:

" CRTIONAL ¥ 11
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2020

White

wi 10

Waterstown Water District

AWWA Free Water Audit Software: Interactive Data Grading §\

Limiting
criteria

N “
incomplete
Orange = complete SDHE CMI

Use acronyms for navigation FWASVE0  American Water Works Associafion. Copyright © 2020, Al Rights Reserved

Water Imported (WI) - Data Grading Criteria

Select Best-Fit Answers to All Visible

(see Start

Page for
details)

Criteria Question

‘D\d the water utility import any water during the audit year? ‘

‘What percent of water imported is metered? ‘

For questions 2-10 below: Choose the answer that applies for those meters that measure =90% of the water imported volume.
In-situ flow accuracy testing = a test process that confirms the flow measuring accuracy of the primary device (the flowmeter), in its installed location, using an independent reference

volume
Electronic calibration = a process that checks for error in the metering secondary device(s) and/or the tertiary device(s).
Secondary device can include conversion to mA, meter transmitter or similar instrumentation.

Tertiary device can include SCADA, historian or other computerized archival system.

[What is the frequency of electronic calibration?

What level of data transfer errors are checked as part of the electronic
calibration process?

Is the most recent electronic calibration documentation available?

What is the frequency of in-situ flow accuracy testing?

Is the most recent in-situ flow accuracy testing documentation available?

[What are the total volume-weighted average results of in-situ flow accuracy
testing (during or closest to audit year)?

Have testing and calibration procedures been closely scrutinized for
compiiance with procedures described in the AVWV/A M36 and/or M33
Manuals)?

[Which best describes the frequency of meter readings (data collection
frequency as opposed to billng frequency)?

[What i the frequency of data review & comection by Exporting or Importing
Utility for data gaps and/or anomalies? These can include numbers that are
outside of typical pattems, and zero or ‘null values that may reflect a gap in
data recording

FINAL DATA GRADE FOR THIS AUDIT INPUT:

StartPage | Worksheet | Intera

@ Data Grading | Dashboard | Notes | BlankSheet | WaterBalance | Loss Control Planning Definitions | Service Connection Diagram
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Waterstown Water District
2020

AWWA Free Water Audit Software: Interactive Data Grading §)\

VOSEA

White ncomplete
Orange = complete
Use acronyms for navigation

["umac || uuac s
criteria

(see Start

FWAS v60  American Water Works Associafion. Copyright @ 2020, All Rights Reserved.

Water Imported (WI) - Data Grading Criteri

details)

Wi Criteria Question Select Best-Fit Answers to All Visible
il ‘Dm the water utility import any water during the audit year? |No
wit | |

volume.

For questions 2-10 below: Choose the answer that applies for those meters that measure >90% of the water imported volume.
In-situ flow aceuracy testing = a test process that confirms the flow measuring accuracy of the primary device (the flowmeter), in its installed location, using an independent reference

Electronic calibration = a process that checks for error in the metering secondary device(s) and/or the tertiary device(s).
Secondary device can include conversion to mA, meter transmitter or similar instrumentation
Tertiary device can include SCADA, historian or other computerized archival system.

wi.10

FINAL DATA GRADE FOR THIS AUDIT INPUT:|

» Start Page

Worksheet | Interactive Data Grading | Dashboard | Notes | Blank Sheet

Water Balance | Loss Control Planning

Definitions.

Service Connection Diagr ...
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2020

‘Whi

wiea

wiea.1

wiea 2

wiga.d

wiea 4

Waterstown Water District

Orange = complete

Use acronyms for navigation

AWWA Free Water Audit Software: Interactive Data Grading §)\

vos ff vosea | wiE |
SDHE cMmi
FWAS /60 Ameran itor Works Assocaion. Copyight©32020, AL Fighs Rsrved

Water Imported Error Adjustment (WIEA) - Data Grading Criteria

incomplete

Criteria Question Select Best-Fit Answers to All Visible

Limiting
criteria
ee Start
Page for
details)

s an agreement in place between Exporting and Importing Utilty for the
purchase of water?

|Are meter accuracy testing or electronic calibration requirements stipulated in
the water purchase agreement?

|Are flow accuracy test and/or electronic calibration results used to inform the
error adjustment input in the water aucit?

[Who has access to the import meter readings including current and archived
|data?

FINAL DATA GRADE FOR THIS AUDIT INPUT:

StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | BlankSheet | Water Balance | Loss Control Planning

Definitions.

Service Connection Diagram
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Orange

we.10

‘Waterstown Water District
2020

White = incomplete

Use acronyms for navigation

AWWA Free Water Audit Software: Interactive Data Grading §\\

vos [ vosea | WiEA |
SDHE cmi

= complete
FWAS V6.0 American Waler Works Association. Copyright © 2020, All Rights Reserved

Limiting
criteria
(see Start

details)

go to notes

9o to input Water Exported (WE) - Data Grading Crite
we Criteria Question Select Best-Fit Answers to All Visible
we.0 ‘D\d the water utility export any water during the audit year? ‘
we.d ‘What percent of water exported is metered? ‘

For questions Z-10 below: Choose the answer that applies for those meters that measure >90% of the water exported volume.

In-situ flow accuracy testing = a test process that confirms the flow measuring accuracy of the piimary device (the flowmeter), in its installed location, using an independent reference
volume

Electronic calibration = a process that checks for error in the metering secondary device(s) and/or the tertiary device(s).

Secondary device can include conversion to mA. meter transmitter or similar instrumentation.

Tertiary device can include SCADA, historian or other archival system.

What is the frequency of electronic calibration?

\What level of data transfer errors are checked as part of the electronic
calibration process?

Is the most recent electronic calibration documentation available?

[What is the frequency of in-situ flow accuracy testing?

Is the most recent in-situ flow accuracy testing documentation available?

What are the total volume-weighted average results of in-situ flow accuracy
testing (during or closest to audit year)?

Have testing and calibration procedures been closely scrutinized for
compliance with procedures described in the AWWA M36 and/or M33
Manual(s)?

VWhich best describes the frequency of meter readings (data collection
frequency as opposed to billing frequency)?

[What is the frequency of data review & correction by Exporting or Importing
Utility for data gaps and/or anomalies? These can include numbers that are
outside of typical patterns. and zero or ‘nul values that may reflect a gap in

data recording

FINAL DATA GRADE FOR THIS AUDIT INPUT:

StartPage | Worksheet | _Interactive Data Grading | Dashboard | Notes | Blank Sheet | WaterBalance | Loss Control Planning | Definitions | Service Conn:

ection Diagram
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49

White
Orange

go to input

we
we 0

we 1

we.d
web

we.6

Waterstown Water District
2020

Use acronyms for navigation

AWWA Free Water Audit Software: Interactive Data Grading ‘\\

vos. ] vosea wea,
FWAS v6.0 American Water Works Association. Copyright & 2020, All Rights Reserved.

Water Exported (WE) - Data Gra

ncomplete
= complete

Cri

ia Question Select Best-Fit Answers to All Visible

Limiting
criteria
(see Start
Page for
details)

go to notes

‘Dm the water utility export any water during the audit year? ‘Yeﬁ

‘What percent of water exported is metered? ‘>95 ~99%

For questions 2-10 below: Choose the answer that applies for those meters that measure >30% of the water exported volume.

In-situ flow accuracy testing = a test process that confirms the flow measuring accuracy of the primary device (the flowmeter), in its installed location, using an independent reference
volume.

Electronic calibration = a process that checks for error in the metering secondary device(s) and/or the tertiary device(s).

Secondary device can include conversion to mA, meter transmitter o similar instrumentation.

Tertiary device can include SCADA, historian or other computerized archival system.

[What is the frequency of electronic calibration? Less than annual but within last § years

|What level of data transfer errors are checked as part of the electronic

calibration process? Data transfer errors are checked at secondary device(s), but not to tertiary device(s)

Is the most recent slectronic calibration documentation available? Yes
[What is the frequency of in-situ flow accuracy testing? [Annually
Is the most recent in-situ flow accuracy testing documentation available?  [Yes

[What are the total volume-weighted average results of in-situ flow accuracy

testing (during or closest to audit year)? [ TIT0EERS

Have testing and calibration pracedures been closely scrutinized for
compliance with procedures described in the AWVVA M36 and/or M33 o
Manual(s)?

[Which best describes the frequency of meter readings (data collection

lfrequency as apposed to billing frequency)? [=a p ot

we 10

[What is the frequency of data review & correction by Exporting of Importing
Utility for data gaps and/or anomalies? These can include numbers that are

More frequently th thly, but not every d
outside of typical pattems, and zero or ull valuss that may relect agapin | o oY o o, Ut et even gy

data recording.

FINAL DATA GRADE FOR THIS AUDIT INPUT:

Limiting

Start Page

Worksheet | Interactive Data Grading | Dashboard | Notes | BlankSheet | WaterBalance | Loss Control Planning

Definitions

Service Connection Diagr ...
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Waterstown Water District

AWWA Free Water Audit Software: Interactive Data Grading §\

Limiting
criteria

Use acronyms for navigation

2020

o “
White = incomplete
Orange = complete helil= cMI

FWAS 60  American Water Works Association. Gopyright ® 2020, All Rights Reserved.

Water Exported Error Adjustment (WEEA) - Data Grading Criteria

Select Best-Fit Answers to All Visible Questions

(see Start
Page for
details)

weea  Criteria Question
weea.1 |Is an agreement in place between Exporting and Importing Utility?

|Are meter accuracy testing or electronic calibration requirements stipulated in
weea.2

the water purchase agreement?

|Are flow accuracy test and/or electronic calibration results used to inform the
weea.3

error adjustment input in the water audit?

Who has access to the import meter readings including current and archived
wesad oty

FINAL DATA GRADE FOR THIS AUDIT INPUT:

Worksheet | Interactive Data Grading | Dashboard

Start Page

| Notes | Blank Sheet

Water Balance | Loss Control Planning

Definitions.

Service Connection Diagram
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Waterstown Water District AWWA Free Water Audit Software: Interactive Data Grading §)\
2020
s | [ “m Limting
criteria
‘White = incomplete - (see Start
Orange = complete SDHE CMI Lm Page for
Use acronyms for navigation FWASV6.0  American Water Works Association. Copyright ® 2020, All Rights Reserved. details)
Water Exported Error Adjustment (WEEA) - Data Grading Criteria
‘weea Criteria Question Select Best-Fit Answers to All Visible Questions
weead |ls an agieement in place between Exporting and Importing Utiity? Yes, but not witten
weea.2 \Are meter accuracy testing or electronic calibration requirements stipulated in Ve, oo stmd 7l Sy s e
lthe water purchase agreement?
|Are flow accuracy test and/or electronic calibration results used to inform the
weea 3 No Limiting
error adjustment input in the water audit?
weead :\;:wan?hss access (0 the Import meter feadings ncluding curtent and archived | oL
4
FINAL DATA GRADE FOR THIS AUDIT INPUT:
» StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | BlankSheet | WaterBalance | Loss ControlPlanning | Definitions | Service Connection Diagr ...
WATERSTOWN EXAMPLE 5
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Waterstown Water District

AWWA Free Water Audit Software: Interactive Data Grading §

2020 vos M vosea “
White = incomplete
Orange = complete SDHE CcMmI

Billed Metered Authorized

bmac  Criteria Question

Use acronyms for navigation FWAS 6.0  American Water Works Association. Copyright ® 2020, All Rights Reserved.

Consumption (BMAC) - Data Grading Criteria

Select Best-Fit Answers to All Visible

acronym key

Limiting
criteria
(see Start
Page for
details)

bmac 0 [Were any customers metered in the audit year?

For billed metered accounts, what % of bills are estimated in a typical billng

bmac.1
M leyele?

How often does the utility read its customer meters?
bmac 2 |For systems with multiple read frequencies, select the reading frequency that
describes the majority of your customers

s the BMAC volume pro-ated to represent consumplion occuring exactly

om2¢3 | furing the audit period?

How frequently does intemal review by Uity staf of the BMAC volumes

bmac.4
occur?

bmac.5 |What level of detail is examined in the intemnal review of BMAC volumes?

When was the most recent billing data review by someone who is independent

bM3C6 | the utilty billing process?

[What level of detail was examined in the review by someone who is

bmac.7 of the utilty billing process?

FINAL DATA GRADE FOR THIS AUDIT INPUT:

» StartPage | Worksheet _Interactive Data Grading | Dashboard | Notes | BlankSheet | Water Balance

Loss Contral Planning | Definitions

Service Connection Diagram
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Waterstown Water District

AWWA Free Water Audit Software: Interactive Data Grading §\\

Billed Metered Authorized

- = “m I
White = incomplete
Orange = complete slelil= i

Consumption (BMAC) - Data Grading Criteria

Select Best-Fit Answers to All

ror Jf croc _vee |

Use acronyms for navigation FWAS v6.0  American Water Works Associafion. Copyright © 2020, All Rights Reserved.

Limiting
criteria
(see Start
Page for
details)

bmac  Criteria Question

bmac 0 |Were any customers metered in the audit year?

Yes

For billed metered accounts. what % of bills are estimated in a typical billng

occur?

bmac.1 5% of less
cycle?
How often does the utility read its customer meters?

bmac 2 |For systems with multiple read frequencies, select the reading frequency that |Bi-Monthly Limiting
describes the majority of your customers

smac 3 |15 18 BMAC volums pro-ated to fepresent consumption ocouring exactly || Limiting
during the audit period? _

smac.4 oW requently does ntemmal reew by Wiy staf o the BIVAC volumes e— Limiting

bmac.5 |What level of detail is examined in the internal review of BMAC volumes?

Totals grouped by use type or customer class and specific accounts flagged for anomalous consumption

[When was the most recent billing data review by someone who is independent

bmaC8 | the utity billing process?

Between 3 and 5 years ago

[What level of detail was examined in the review by someone who is

bmac.7 of the utility billing process?

Third party review includes a check on a sample of accounts

FINAL DATA GRADE FOR THIS AUDIT INPUT:

8

» StartPage | Worksheet _lInteractive Data Grading | Dashboard | Notes | BlankSheet | Water Balance

Loss Control Planning | Definitions
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White = incomplete

Orange = complete
Use acronyms for navigation

buac  Criteria Question

vos VOSEA
SDHE cmi

FWAS 60 American Water Works Association. Copyright @ 2020, All Rights Reserved.

Billed Unmetered Authorized Consumption (BUAC) - Data Grading Criteria

Select Best-Fit Answers to All Visible

acronym key

Limiting
criteria.
(see Start
Page for
details)

go to notes

buac.0

buac.1

buac.2

buac.3

'Was there any billed consumption on unmetered accounts in the audit year?

[What portion of billed accounts are unmetered (% by number of accounts)?

Methodology to quantify consumption for unmetered accounts?

How frequently is unmetered customer consumption estimated?

FINAL DATA GRADE FOR THIS AUDIT INPUT:

Start Page

Worksheet | _Interactive Data Grading | Dashboard | Notes

Blank Sheet | WaterBalance | Loss Control Planning

Definitions

Service Connection Diagram
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2020

buac

buac.0

buac.1

buac.2

buac.3

Waterstown Water District

AWWA Free Water Audit Software: Interactive Data Grading §\\

White = incomplete
Orange = complete
Use acronyms for navigation

Criteria Question

VOSEA | WIEA |
SDHE cmi

FWASVE0  American Water Works Associafion. Copyright ® 2020, All Rights Reserved

Billed Unmetered Authorized Consumption (BUAC) - Data Grading Criteria

Select Best-Fit Answers to All Visible

Limiting
criteria
(see Start
Page for
details)

Was there any billed consumption on unmetered accounts in the audit year? |Yes

What portion of billed accounts are unmetered (% by number of accounts)? (6% o less

Methodology to quantify consumption for unmetered accounts?

Extrapolated from similar customer groups in the utility's metered population, but limited is sample sizes

Limiting

How frequently is unmetered customer consumption estimated? Quarterly

FINAL DATA GRADE FOR THIS AUDIT INPUT:

Start Page

Worksheet | Intera

e Data Grading | Dashboard | Notes | BlankSheet | Water Balance | Loss Control Planning

WATERSTOWN EXAMPLE

Definitions.

Service Connection Diagr ...
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Waterstown Water District

AWWA Free Water Audit Software: Interactive Data Grading ‘\\

[ umac | uac|

Limiting
criteria
(see Start
Page for

2020

K “m I
White = incomplete
il sore [ cw

Use acronyms for navigation

FWAS v6.0  American Water Works Association. Copyright © 2020, All Rights Reserved

details)

Unbilled Metered Authorized Consumption (UMAC) - Data Grading Criteria

Select Best-Fit Answers to All Vi

umac  Griteria Question

umac 0 |Did the water utility have any unbilled-metered consumption in the audit year?

umac 1 [Does the water utility policy articulate which accounts are exempt from billing?|

umac.2 How many unbilled metered accounts exist?

How often is each unbilled customer meter read?
umac.3  [For systems with multiple read frequencies. select the reading frequency that
describes the majority of your customers

umac4 (How often are unbilled metered volumes reviewed for error?

FINAL DATA GRADE FOR THIS AUDIT INPUT:

» Start Page Water Balance

Worksheet _Interactive Data Grading | Dashboard | Notes | Blank Sheet

Loss Contral Planning | Definitions

Service Connection Diagram
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Waterstown Water District

= m “m I
White = incomplete
Orange = complete slelil= i

Use acronyms for navigation

Select Best-Fit Answers to All

AWWA Free Water Audit Software: Interactive Data Grading §\\

o ] crc |

FWAS Y60 American Water Works Associafion. Copyright © 2020, All Rights Reserved

Unbilled Metered Authorized Consumption (UMAC) - Data Grading Criteria

Limiting
criteria

(see Start
Page for
details)

umac  Criteria Question

umac.0 |Did the water utility have any unbilled-metered consumption in the audit year? |Yes

umac 1 [Does the water utility policy articulate which accounts are exempt from billing?|Policy broadly addresses and there exists a collective understanding

Limiting

umac.2 How many unbilled metered accounts exist? Estimated total available

How often is each unbilled customer meter read?
umac.3  [For systems with multiple read frequencies, select the reading frequency that |Quarterly
describes the majority of your customers

umac.4 (How often are unbilled metered volumes reviewed for error? More than annually, but less than every billing cycle

FINAL DATA GRADE FOR THIS AUDIT INPUT:

Worksheet _Interactive Data Grading | Dashboard | Notes | Blank Sheet

» Start Page Water Balance

WATERSTOWN EXAM

Loss Contral Planning | Definitions

PLE

Service Connection Diagr .
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2020

vos N vosea “
ncomplete
Orange = complete SDHE cMI

Use acronyms for navigation FWAS V6.0 American Water Works Associalion. Copyright © 2020, All Rights Reserved.

Unbilled Unmetered Authorized Consumption (UUAC) - Data Grading Criteria
This Data Grading Criteria is hidden when the ‘default input is used on the Worksheet

Limiting
ee Start

details)

FINAL DATA GRADE FOR THIS AUDIT INPU

» StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | BlankSheet | waterBalance | Loss Control Planning Definitions
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64

64

West Liberty Water Audit Workshop

10/30/2020

32



Waterstown Water District

AWWA Free Water Audit Software: Interactive Data Grading §\

2020

Orange

White = incomplete

Use acronyms for navigation

umac| | uuac

vos [ vosea | wiEa |
SDHE cmi

omplete

FWASv6.0  American Waler Works Associafion. Copyright® 2020, All Rights Reserved.

Unbilled Unmetered Authorized Consumption (UUAC) - Data Grading Criteria

Select Best-Fit Answers to All Visible

Limiting
critéria
(see Start
Page for
details)

|A system specific volume has been entered

uuac  Griteria Question
uuac.0 |Onthe Worksheet, the status of the default option is
wuac1  |How well-understood is the extent of unbilled unmetered use?
[Which best describes the records that ar kept for events of unbilled
uuac.2
unmetered use?
wuac.3  |How is the majority of unbilled unmetered use estimated?

FINAL DATA GRADE FOR THIS AUDIT INPU

Not using the default value,
must grade the data.

Start Page | Worksheet | Interactive Data Grading | Dashboard

Notes | Blank Sheet

Water Balance | Loss Control Planning |

Definitions

Service Connection Diagram
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Waterstown Water District

vos

2020

AWWA Free Water Audit Software: Interactive Data Grading §\

[TIT:] Limiing

iteria

White = incomplete
Orange = complete
Use acronyms for navigation

SDHE

VOSEA | WIEA |
oM

FWASY60  American Water Works Association. Gopyright® 2020, All Rights Reserved

Systematic Data Handling Error (SDHE) - Data Grading Criteria

This Data Grading Criteria is hidden when the ‘default’ input is used on the Worksheet

(see Start
Page for
details)

VPC

FINAL DATA GRADE FOR THIS AUDIT INPUT:

» Start Page

Worksheet | Interactive Data Grading | Dashboard | Notes | Blank Sheet

Water Balance | Loss Control Planning

Definitions

Service Connection Diagram
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Waterstown Water District

2020 VoS

AWWA Free Water Audit Software: Interactive Data Grading §\\

Limiting
criteria

White = incomplete
Orange = complete

SDHE

Use acronyms for navigation

sdhe  Criteria Question

Cwiea | e
cMi Lm
FWAS v6.0  American Water Works Association. Copyright @ 2020, All Rights Reserved.

Systematic Data Handling Error (SDHE) - Data Grading Criteria

Select Best-Fit Answers to All Visible Questions

sdhe.0  |Onthe Workshest, the status of the default option is

(see Start
Page for
details)

A system specific volume has been entered

sdhe.1 | Which best describes how the

input was derived?

sdhe.2

[Which best describes validation performed in the billng software for multipliers
(conversions between unit of meter reading and unit of billing)?

[Which best describes the policy for new senice accounts to ensure there is
sdhe.3  |nolapse between stan of customer water usage and start of

sdhed  [Which best describes auditing that takes place on the biling process?

F

INAL DATA GRADE FOR THIS AUDIT INPUT:

3 Start Page

Worksheet | Interactive Data Grading | Dashboard | Notes | Blank Sheet

Water Balance |  Loss Control Planning

Definitions.

Service Connection Diagram
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criteria
(see Start

details)

2020

vos M vosea “m
White = incomplete
Orange = complete SDHE cMI

Use acronyms for navigation FWASv60  American Waler Works Associafion. Copyright® 2020, All Rights Reserved.

Customer Metering Inaccuracies (CMI) - Data Grading Criteria

emi Criteria Question Select Best-Fit Answers to All Visible Questions

cmi0  |Was there any metered customer usage during the audit period?

Do you test meters reactively (when triggered by customer complaint or
billing/consumption flag)?

For small size customer meters, which best desciibes the frequency of
cmi2  [proactive testing (effort beyond when triggered by customer complaint or
billng/consumption flags)?

Which best describes what meters are included in the proactive small size

©mi3 | cystomer meter testing actities?
wmis |For mid and large size customer meters, which best dsscribes the frsquency
of the proactive testing program?
15 |Which best describes what meters are included in the proactive mid- and large
cmi

customer meter testing actiities?

cmi 6 Which best describes how the input was derived?

Has the input derivation been reviewed by someone with expert knonledge in

M7 lthe M3 methodology?

cmi 8 ITo what extent does meter replacement occur and for which meters?

cmi.9  |Which best describes the reliability of meter installation records?

FINAL DATA GRADE FOR THIS AUDIT INPU

» Start Page | Worksheet | Interactive Data Grading | Dashboard | Notes | Blank Sheet | WaterBalance | Loss Control Planning | Definitions | Service Connection Diagram
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cmi

emi0

cmi 1

cmi 2

cmi 3

cmid4

cmi.§

cmi 6

cmi 7

cmi.g

cmi 9

White = incomplete
Orange
Use acronyms for navigation

‘Waterstown Water District
2020

omplete

FWAS v60  American Water Works Association. Gopyright® 2020, All Rights Reserved

Customer Metering Inaccuracies (CMI) - Data Grading Criteria

Criteria Question

Select Best-Fit Answers to All Visible i

Limiting
criteria
(see Start
Page for
detais)

[Was there any metered customer usage during the audit period?

Yes

Do you test meters reactively (when triggered by customer complaint or
billing/consumption flag)?

Reactive testing conducted

For small size customer meters, which best describes the fraquency of
proactive testing (sffort beyond when triggered by customer complaint or
billing/consumption flags)?

Not recurring, but conducted within 5 years prior to audit period

Limiting

[Which best describes what meters are included in the proactive small size
customer meter testing actiities?

Testing targsted to subsets of meters ie oldest meters

For mid and large size customer meters, which best describes the frequency
of the proactive testing pragram?

Recurring, within § years prior to audit period, but less frequently than annually

\Which best describes what meters are included in the proactive mid- and larg
customer meter testing actiities?

e
Proactive - all large meters are on a testing schedule

\Which best describes how the input was derived?

Meter accuracy test results or manufacturer specs are referanced but not analyzed and used directly in
calculation

Limiting

Has the input derivation been reviewed by someane with expert knowledge in
the M36 methodology?

No

ITo what extent does meter replacement occur and for which meters?

Replacement upon complete failure or special circumstance (as needed)

|Which best describes the reliability of meter installation records?

Records are kept for meter installations, but data is missing for installation date. type, size, or manufacturer

FINAL DATA GRADE FOR THIS AUDIT INPUT:

Start Page

Worksheet | Interactive Data Grading | Dashboard | Notes | Blank Sheet

Water Balance |  Loss Control Planning Definitions

WATERSTOWN EXAMPLE

Service Connection Diagr ..
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WATER AUDIT DATA VALIDITY TIER:

= The Water Audit Data Validity Score is in Tier Il (51-70). See Dashboard tab for additional outputs. | 35, |
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Waterstown Water District AWWA Free Water Audit Software: Interactive Data Grading §

acronym key

Limiting
criteria

2020 vos [l vosEa “
White = incomplete
Orange = complete SDHE cmi

FINAL DATA GRADE FOR THIS AUDIT INPUT:

Use acronyms for navigation FWAS 6.0 American Water Works Association. Gopyright © 2020, All Rights Reserved.

Unauthorized Consumption (UC) - Data Grading Criteria
This Data Grading Criteria is hidden when the ‘default’ input is used on the Worksheet

(see Start
Page for
details)

» StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | Blank Sheet | Water Balance | Loss Control Planning

WATERSTOWN EXAMPLE

Definitions

Service Connection Diagram
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Limiting
criteria

2020

vos [l vosEA “m WE
White = incomplete
Orange = complete SDHE cMI Lm

Use acronyms for navigation FWASv6.0  American Water Works Associafion. Copyright @ 2020, Al Rights Reserved.
Unauthorized Consumption (UC) - Data Grading Criteria

(see Start
Page for
details)

uc Criteria Question Select Best-Fit Answers to All Visible
uc.0 On the Worksheet, the status of the default option is- |A system specific volume has been entered
uct  |Which best describes how the input was derived?

, | Wnich best descrbes the extent of unautharized consumstion tracking and
ue oversight?

FINAL DATA GRADE FOR THIS AUDIT INPUT:

. StartPage | Worksheet _Interactive Data Grading | Dashboard | Notes | Blank Sheet | WaterBalance | Loss Control Planning

Definitions

Service Connection Diagram
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Vater Audit Report for
Audit Year:
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= ik 1o gty vttty grace
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COST DATA
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e Wariable Pradystion Cost[n | 3| 2 Avilian gulen [ 420850000 Jaty opriona inpue)
WATER AUDIT DATA VALIDITY TIER:

~ The Water Audit Data Validity Score is in

Tror W1 (51-70) Soe Dashboard 1 for adevionsl owpurs. ] o.hiss |

PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY:

Water Audt D Valditg So
KEY PERFORMANCE INDICATOR TARGETS:

e OPTIONAL: I L
Unit TatalLosses: galtconniday
Urit Apparent Losses: galtconniday
it Real Losses*s gskeonniday
UnitFieslLossest. gaimilelday
¥ 3 Dast

> StartPage | Worksheet

Interactive Data Grading | Dashboard | Notes | Blank Sheet ...
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‘Waterstown Water District

Lm Criteria Question

AWWA Free Water Audit Software: Interactive Data Grading §)\

White = incomplete

Use acronyms for navigation FWAS V60  American Water Works Association. Copyright ® 2020, Al Rights Reserved.

Length of Mains (Lm) - Data Grading Criteria

criteria

details)

Select Best-Fit Answers to All Visible

Lm.1  |How was the input derived?

Lm2 Are hydrant laterals included in the input derivation?

[Which best describes how the Mains inventory (GIS, ledger, tc) is kept up to
date?

[Which best describes how the Mains iventory (GIS, ledger, etc) is field
validated to confirm field conditions mateh the inventory?

FINAL DATA GRADE FOR THIS AUDIT INPUT:

» StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | Blank Sheet | Water Balance | Loss Control Planning | Defintions | Service Connection Diagram
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Waterstown Water District
2020
vos

AWWA Free Water Audit Software: Interactive Data Grading §\ acronym key

criteria

White = incomplete
Orange = complete SDHE
Use acronyms for navigation

Lm Criteria Question

(see Start
FWAS 6.0 American Waler Works Association.  Copyright © 2020, All ights Reserved. LEED)

Length of Mains (Lm) - Data Grading Criteria o

Select Best-Fit Answers to All Visible

Lm1  |How was the input derived?

Derived directly from Mains inventory (GIS, ledger. stc)

Lm2  |Are hydrant laterals included in the input derivation? No
Lm3 Z‘;Tﬁ’ best describes how the Mains inventory (GIS, ledger. etc) is Kbt Up 10 |y yisinng or subtractions are updated in the mains inventory (GIS, ledger, etc), but less than annually Limiting
[Which best describes how the Mains inventory (GIS, ledger. etc) is field
Lm4 | clidated to confirm field conditions match the inventory? RcEdelittonlislcanucid
6
FINAL DATA GRADE FOR THIS AUDIT INPUT:
, StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | Blank Sheet | Water Balance | Loss Control Planning | Definitions | Service Connection Diagr. .

WATERSTOWN EXAMPLE 7

77

To

‘Water Audit Report for: [Waterstown Vater Diswiot |
Audit Year: [ 2020_|Nov 01 2019 - Oct 31 2020

ok o e
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! . MILLION GALL ERYEAR
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e
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ahoose ent option
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RealLosses
RedlLosses 096 e
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NON-REVENUE WATER
NOFEVERLE WATER e
SYSTEM DATA
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WATER AUDIT DATA VALIDITY TIER:

= The Water Audit Data Validity Score is in Tier Il (51-70). See Dashboard tab for additional outputs. | 35, |

PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:

Water Audt D Valditg So

" CRTIONAL ¥ 11
UnitTetslLosses: gaiiconiday
Unit Bpparent Losses: galiconniday
it FealLosses: sstcannidsy
UritReal Lozes", Salimietcay
I Dast
» StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | Blank Sheet
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Waterstown Water District

2020
vos [ vosea “
White = incomplete
ornge-compiee B L0

AWWA Free Water Audit Software: Interactive Data Grading §

Use acronyms for navigation FWAS B0  American Water Works Association. Copyright® 2020, All Rights Reserved.
Number of Service Connections (Nc) - Data Grading Criteria

[ uwac [ uuac]
| cruc |l vec |

acronym key

Limiting
criteria
(see Start
Page for
details)

Ne Criteria Question Select Best-Fit Answers to All Visible
Nc 1 How was the input derived?
Nc.2 What is the count of senices based on?

|Are inactive (but still pressurized) senice lines included in the input? These

Ne3 | hay be metered o unmetered.

[Which best describes how the inventory of senvice connections (GIS. billng
Ned

system, etc) is kept up to date?
\es |Wich best descrioes how the inventory of senice comnections (IS, biing

system, etc) is field validated to confirm field conditions match the inventory?

FINAL DATA GRADE FOR THIS AUDIT INPUT:

’ StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | Blanksheet | Water Balance

Loss Control Planning Definitions.

Service Connection Diagram

79

79

Waterstown Water District

2020

= “m I
White = incomplete
oM

AWWA Free Water Audit Software: Interactive Data Grading ¢\

Use acronyms for navigation FWAS 6.0 American Water Works Association. Copyright®2020, All Rights Reserved.

Number of Service Connections (Nc) - Data Grading Criteria

Limiting
criteria
(see Start
Page for
details)

Ne Criteria Question Select Best-Fit Answers to All Visible
Ned  |How was the input derived? Extracted from Senices inventory (GIS, billing system, etc)
Nc2  |Whatis the count of senices based on? Premise based., ie. senice connection count, location ID count

[Are inactive (but still pressurized) senvice lines included in the input? These

system, etc) is field validated to confirm field conditions match the imventory?

Ne3 |may be metered or unmetered. e

w4 |Mhich best describes how the mientary of senvce connections (IS, billng |Addtions or subtractions are updated in the senvice lne inventory (GIS, bllng system, etc), butless than
e system, etc) is kept up to date? annually

N [Which best describes how the inventory of senice connections (GIS, biling |\ ey

Limiting

FINAL DATA GRADE FOR THIS AUDIT INPUT:

» StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | Blank Sheet | Water Balance

Loss Control Planning Definitions.

WATERSTOWN EXAMPLE

Senvice Connection Diagr ...
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‘Water Audit Report for: [Waterstown Vater Diswiot |
Audit Year: [ 2020_|Nov 01 2019 - Oct 31 2020
ok o
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¥ s Ak B Ve
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» StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | Blank Sheet

81

Waterstown Water District AWWA Free Water Audit Software: Interactive Data Grading §\
2020
K “ = m =
criteria
e [ Lm | | cruc |l vec el
Orange = complete SDHE cMl Lm VPC o
Use acronyms for navigation FWAS V6.0  American Water Works Associaion. Copyright @ 2020, All Rights Reserved. details)
Average Length of (Private) Customer Service Line (Lp) - Data Grading Criteria
Lp Criteria Question Select Best-Fit Answers to All Visible
Lp0  |Are customer meters typically located at the curbstop or property line? Mo
Lp1  |How was the input derived?
Lo2 \Which best describes how the Customer Senice Line and Meter Locations
p- mapping is kept up to date?
Log  |Which best dsscribes how the Customer Senice Lins mapping is velidated to
P lwhat is in the field?
Lps  [!¥hich bestdescribes the paicy o defne where the uilty's ownsrship of he

senics line ends. and the customer's ownership of the senvice line begins?

FINAL DATA GRADE FOR THIS AUDIT INPUT:

» StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | BlanksSheet | Water Balance | Loss Control Planning Definitions | Service Connection Diagram
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‘Waterstown Water District
2020

AWWA Free Water Audit Software: Interactive Data Grading §)\

White = incomplete
Orange = complete
Use acronyms for navigation

Lp Criteria Question

vosea Cwea | we | weea |
cmi tm M Nc |

FWAS v6.0  American Water Works Association. Copyright @ 2020, All Rights Reserved.

Average Length of (Private) Customer Service Line (Lp) - Data Grading Criteria

Select Best-Fit Answers to All Visible

Limiting
(see Start

details)

Lp0  |Are customer meters typically located at the curbstop or property line? Yes

Lp.1

Lp2

Lpd

FINAL DATA GRADE FOR THIS AUDIT INPUT:|

» StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | Blank Sheet | Water Balance

Loss Control Planning

Definitions.

Service Connection Diagr ...

83

83

Vater Audit Report for
Audit Year: [ 2020 |Now 01 2t ot 312020
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= The Water Audit Data Validity Score is in Tier Il (51-70). See Dashboard tab for additional outputs. | 35, |

Water Audt D Valditg So

PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:
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» StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | Blank Sheet
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Waterstown Water District AWWA Free Water Audit Software: Interactive Data Grading ‘\\

2020

vos [l vosea “m
White = incomplete
gl sohe [ cwi

Use acronyms for navigation FWAS V60  American Water Works Association. Copyright © 2020, All Rights Reserved.
Average Operating Pressure (AOP) - Data Grading Criteria

Limiting
criteria
(see Start
Page for
details)

aop  Criteria Question Select Best:Fit Answers to All Visible
o [Which best describes checks on the beundary integriy for the system's

aop. pressure zone(s)?
,  |Which best descibes how ons-ime pressure roadings (1. fiom hydrants) are

P2 collected?
4 [Which best descibss where continuous pressurs data (va temporary data

aop. loggers or permanent telemetry) is collected?

3004 \hich best describes how continuous pressure data is collected?

aop5  [How was the input derived?

FINAL DATA GRADE FOR THIS AUDIT INPUT:

v StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | BlankSheet | WaterBalance | Loss Control Planning | Definitions | Service Connection Diagram
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85

Waterstown Water District AWWA Free Water Audit Software: Interactive Data Grading ‘\\

2020 vos [l VOSEA | wiea §| we || weea | |_suac_ff umac |
jnite = incomplate RIS cMI [ ne W p W aor W cruc |

Use acronyms for navigation FWAS V60  American Waler Works Associalion. Copyright® 2020, All Rights Reserved.

Average Operating Pressure (AOP) - Data Grading Criteria

Orange = complete

Limiting
criteria

ee Start
Page for
details)

aop Criteria Question Select Best-Fit Answers to All Visible
aop1|MWhich best descibes checks on the boundary integrty for the syster's N
pressure zone(s)?
a0p.2 r:n‘::‘jf‘ describes how one-time pressure readings (1. fom hydrants) are |y o only ifthere are low pressure complaits, of new development requests
a0p.3 :;";;L":f;:ﬁ;‘:’sf‘gz‘fg:ﬁ;ﬂ‘g"zz;:;;iis“’° 0ata (12 lempOrary 8412 | e boundary conditians only fie. supply entry points. PRV, booster stations)
0P8 |\ best describes how coninuous pressure data is collcted? | Temporary data logger(s) deployed, adequately capturing seasonal variation during the year
ao0p5  |How was the input derived? Calculated from field data as a simple average Limiting
7
FINAL DATA GRADE FOR THIS AUDIT INPUT:
» StartPage | Worksheet Interactive Data Grading | Dashboard | Notes | Blank Sheet | Water Balance | Loss Control Planning Definitions | Service Connection Diagr ...
WATERSTOWN EXAMPLE 8
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WATER AUDIT DATA VALIDITY TIER:

~ The Water Audit Data Validity Score s in Tier Il (51-T0). See Dashboard tab for additional outputs. | iy |

Water Audt D Valditg So

PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY:

KEY PERFORMANCE INDICATOR TARGETS:

vosed
wEEA
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UnitTetslLosses: gaiiconiday
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» StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | BlankSheet ...

87

Waterstown Water District
2020

AWWA Free Water Audit Software: Interactive Data Grading §

acronym key

Limiting
criteria

White = incomplete
Orange = complete
Use acronyms for navigation

cruc Criteria Question

vos [ VOSEA | WEA |
SDHE cmi

FWAS v6.0

Select Best-Fit Answers to All Visible

American Water Works Association. Gopyright & 2020, All Rights Reserved.

Customer Retail Unit Charge (CRUC) - Data Grading Criteria

(see Start
Page for
details)

[Was any metered consumption billed on a velumetric basis in the audit
cruc.0
period?
cruct  [Which best describes the use and reliability of the current rate structure?
cruc2  |Chaose the option that best describes how the input was derived
Is there any additional volumetric revenue the utility receives that depends on
cruc3
lwater meter readings, such as sewer?
4 |Fas the nput dervation been reviewed by someane with expert knowledge in
EMUEL lihe M36 methodology?
FINAL DATA GRADE FOR THIS AUDIT INPUT:
» Start Page

Worksheet | Interactive Data Grading | Dashboard | Notes | Blank Sheet

Water Balance | Loss Control Planning

Definitions

Service Connection Diagram
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Waterstown Water District

AWWA Free Water Audit Software: Interactive Data Grading §)

Use acronyms for navigation

cruc Criteria Question

2020

E = “
White = incomplete
Orange = complete CHl

American Water Works Association. Gopyright ® 2020, All Rights Reserved.

Customer Retail Unit Charge (CRUC) - Data Grading Criteria

Select Best-Fit Answers to All Visible

acronym key

Limiting
criteria
(see Start
Page for
details)

cwed | Lted

[Was any metered consumption billed on a volumetric basis in the audit

Yes

cruc.1 [Which best describes the use and reliability of the current rate structure?

Customer bill calculations have been checked to confirm the rate structure is correctly implemented

cruc2  |Choose the option that best describes how the input was derived

A volume-weighted average of all rates was calculated

cruc.3
water meter readings. such as sewer?

Is there any additional volumetric revenue the uilty receives that depends on

Yes, and this has been incorporated into the volume-weighted average calculation

emed e M36 methodology?

Has the input derivation been reviened by someone with expert knowledge in

No

Limiting

FINAL DATA GRADE FOR THIS AUDIT INPUT:

» StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | BlankSheet | WaterBalance | Loss Control Planning | Definitions

Service Connection Diagr

WATERSTOWN EXAMPLE
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details)

Waterstown Water District AWWA Free Water Audit Software: Interactive Data Grading §)\
2020
vos [l vosea “m
White = incomplete
Orange = complete SDHE CcMI
Use acronyms for navigation FWAS w60  American Water Works Association. Copyright 2020, Al Rights Reserved
Variable Production Cost (VPC) - Data Grading Criteria
vpc Criteria Question Select Best-Fit Answers to All Visible
wpe 1 Choose the option that best describes how the input was derived

Choose the option that best describes which short-run marginal costs have been
included in the input, using the definitians below for reference. Short-run marginal
costs can include the following

- cnemicals + power for treatment, typically applicable ifthe utility is
producingfreating water

- power for distribution, typically applicable if pumps existin the distribution netwark|
- water acquisition costs, typically applicable ifthe utiiy is purchasing water or
incurs any extraction costs for withdrawing from a source

Some short-run marginal costs may not be applicable. The auditor should analyze
the system characteristics to determine which costs are applicable for inclusion in
the VPG input derivation. See also the latest AWWA M36 Manual for further
quidance

Choose the option that best describes which long-nun marginal costs have been
included in the input, using the definiiane below for reference. Lang-run marginal
costs can include the following:

- water treatment residuals management, typically applicable if solids are
produced from water treatment process

- accelerated wear & tear on dynamic equipment, typically applicable if pumps exist
for treatment andior distribution, or any other equipment exists that wears out as a
function of use instead of ime (i.e. filter media, chemical dosing pumps, uv
disinfection bulbs, etc)

voc3  |-payouts for damage claims from main and senice line breaks, typically applicable
if damage claims are paid by the utiity

- accelerated expansion of supply capacity, tyically applicable if the utiity is at or
nearing supply capacity, or scarecity costs in water scarce areas

- full cost pricing thatincludes all lifecycle costs and extemalities (internalized or
not)

Some long-run marginal costs may not be applicable. The auditor should analyze
the system characteristics to determine which costs are applicable for inclusion in
the VPC input derivation. See also the latest AWWA M36 Manual for further
uidance.

Has the input derivation been reviewed by sameone with expert knowledge in the
1136 methodalogy?

FINAL DATA GRADE FOR THIS AUDIT INPUT:

» StartPage | Worksheet | Interactive Data Grading | Dashboard | Notes | Blank Sheet | Water Balance | Loss ControlPlanning | Defintions | Service Connection Diagram
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details)

Waterstown Water District AWWA Free Water Audit Software: Interactive Data Grading §
2020
ﬁ “m
White = incomplete
Orange = complete SDHE
e e e e G na e FWAS v6.0  American Waier Works Associafion.  Copyright @ 2020, Al Rights Reserved.
Variable Production Cost (VPC) - Data Grading Criteria
vpec Criteria Question Select Best-Fit Answers to All Visible
wpc 1 Choose the option that best describes how the inputwas derived Only one source of water exists, which was the basis for the input derivation

Choose the option that best describes which shert-run marginal costs have been
included in the input, using the definitions below for reference. Shot-run marginal
casts can include the following

- chemicals + power for treatment, typically applicable ifthe utilty is
producingfreating water

- power for distribution, typically applicable if pumps existin the distribution network|
- water acquisition costs, typically applicable f the utiity is purchasing water or
ineurs any extraction costs for withdrawing from a source

Some shart-un marginal costs may not be applicable. The auditor should analyze
the system characteristics to determine which costs are applicable for inclusion in
the VPC input derivation. See also the latest AWWA M3 Manual for further
quidance.

vpe 2 |All applicable short-run marginal costs are included

Choose the option that best describes which long-run marginal costs have been
included in the input, using the definitions below for reference. Long-run marginal
costs can include the following

- water treatment residuals management, typically applicable if solids are
produced from water treatment process

- accelerated wear & tear on dynamic equipment, typically applicable if pumps exist
for treatment andior distribution, or any ather equipment exists that wears outas a
function of use instead of time (i.e. fiter media, chemical dosing pumps, wv
disinfection bulbs, etc)

vpe3 |- payouts for damage claims from main and senvice line breaks, ypically applicable|
if damage claims are paid by the utiity

- accelerated expansion of supply capacity, typically applicable ifthe utiity s at or
nearing supply capacity, or scarecily costs in water scarce areas

- full cost pricing that includes all lfecycle costs and extemalities (internalized or
not)

Some long-run marginal costs may not be applicable. The auditor should analyze
the system characteristics to determine which costs are applicable for inclusion in
the VPG input derivation. See also the latest AWWA M36 Manual for further
quidance

Long-un marginal costs have been evaluated for applicability, and some but not all applicable costs are
included

Limiting

Has the input derivation been reviewed by someone with expsrt knowledge in the

136 methodology? "

Limiting

FINAL DATA GRADE FOR THIS AUDIT INPUT:| 9

WATERSTOWN EXAMPLE
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AWwA Free Water Audit Software:
‘Worksheet
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WATER AUDIT DATA VALIDITY TIER.

lled Unmetered (BUAC]
3: Number of Service Connestions (Ne)

~ The Water Audit Data Yalidity Score is in Tier Ill (51-70). See Dashboard tab for additional outputs. **~
el gl E th e At Dta Valdiy Score
PRIORITY AREAS FOR ATTENTION TO IMPROYE DATA YALIDITY. KEY PERFORMANCE INDICATOR TARGETS:
OPTIONAL: . they
‘olume from Own Sources (VOS] Unit TaralL, altconntday
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AWWA Free Water Audit Software:

Worksheet

Water Audit Report for:Waterstown Water District
Audit Year:| 2020 Nov 012019 - Oct 31 2020 Fiscal

¢ Click 'n' to add notes

- Click 'g' to determine data validity grade

Allvolumes to be entered as: MILLION GALLONS (US

To access definitions, click the input name ) PER YEAR

To edit water system info: [ go to start page

WATER AUDIT DATA VALIDITY TIER:

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

‘ goto ‘
dashboard

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

PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY:

Based on the informalion provided, audit relabity can be mast improved by addressimhe following components

KEY PERFORMANCE INDICATOR TARGETS:

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

1: Volume from Own Sources (VOS) Unit Total Losses gal/conn/day
illed Unmetered (BUAC) Unit Apparent Losses gal/conrvday

3: Number of Service Ct (Ne) Unit Real Losses® gal/conn/day
Unit Real Losses® galfmile/day

Ifentered above by user, targes will display on KPI gauges (see Dashboard)

Once all the inputs are added AND the data grading is complete, the
Water Audit outputs a Water Audit Data Validity Tier Score, as well
as priority areas for attention.
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iR
‘\\rwam Water Audit Report for: Waterstown Water District

Data Validity
Data Validity Score:. 56 Data Validity Tier:  Tier il (51-70)

AWWA Free Water Audit Software: Dashboard

Audit Year: 2020 Fiscal

Lctual KPI 125 Koy Performance Indicators |
gauge %iles per validated industry ranges?®

goto worksheet goto grading go to references.

Nov 01 2019 - Oct 31 2020

t (see Worksheet)

Customer Metering Inaccuraci Unbilled Metered Authorized Cons

Volume Value Basis of
MGYT ST Valuation
Apparent Losses 08 $4.474
Real Losses 190 $73,286 VPC
Unbilled Authorized Cons 235 $90,882 VFC
Non-Revenue Water: 433 $168.642 Blended

See Loss Control Planning for Tier Details 75 %ile. 750 %ile. 750 %ile
Tier Il (26-50) Tier ll (§1-70)
Median
Tier IV (71-90)
result is abow 250 esult is above
Tier | (£25) 90th %ile ile] 90th Sile
Tier V (91-100) 10" %ile 907 e 10" %ile 90" %ile 10" %ie 90"
| Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
12112 $/conniyear 697 S/conn/year 114.15 $/conniyear
NRW Components Summary - .
Total Volume of NRW =43 Total Cost of NRW = Median 75 %le 75" %ile Median . e
50 e SIBBBAINT g 150,000 250 260
%ile, S
s $160.000
g 40 140,000 .
S 4 10" %ile. 907 %ile 10" %ile 90" %ile 10" %il 90" %ile
= $120.000 Unit Total Losses Unit Apparent Losses Unit Real Losses®
2 20 - 84.3 gal/conn/day 3.3 galconn/day 810 galconn/day
=l §100,000 Average Operating Pressure .
% 23 psi Median __T5" %ile Median 75% %ile
580,000 PO
2 %ie 25 25n
$60.000 %ile ile,
18 -
5th
0 40,000
5 520,000 Wredian 107 %le ™ Yl 107 %l 507 %alle
i Infrastructure Leakage Index (ILI) Unit Real Losses®
. 5 25th %ile 1.5 dimensionless 1,490 galmile/day
10th %ile See UARL definition for additional guidance on the ILI
Real Losses [ C (UARL) Unay Annual Real Losse 12.8 MGAYT 54.6 gal/con|
Systematic Data Handling Errars Unbilled Unmetered Auth Cons id for Key

- The eight indicators shown are the recommended suite per the
AVWWWA Water Less Control Committee 2020 Position on KPs'.

- A suite of KPls s necessary, as no single KPI can holistically
‘communicate water|oss performance for a given waler system.

+ SeeTable 1 below for Uses and Limitations for each KPI,
‘excerpted from the AWWA Water Loss Control Commitize

, with naming

+ Percenties (%iles)shown on KPI gauges come from Level 1
validated data in the AWWA WLCC Reference Water Audit
Dataset (20201

+ KPI S6iles shown above are not segregated by cohorts. Limited

KPI data by cohorts may be found in WRF 4685 Guidance
Manual, Appendix B (2019P.
* Actual KP results that fall below 10" %ie or above 90" 9%ile do
not necessarily imply error, but should be viewed with scrutiny.
+ Percentlesnot 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 discussionof size and
pressure limitations
= Systems that fall on the extreme ends of size or connection
density should use caution when interpreting Unit Losses KPls.

3 StartPage | Worksheet | Interactive Data Grading

Dashboard | Notes | Blank Sheet

Water Balance

Loss Control Planning

Definitions | Sen ...
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Straight
Average

+ Average =

* Average =

Term 1+Terms2+Term3+---
Number of Terms

* Example:

* Meter 1: 55 MG/Yr
* Meter 2: 30 MG/Yr
* Meter 3: 35 MG/Yr

* Termi =55, Term2 =30, Term3 =35

55+30+35 _ 120

220 = 40 MG/Yr
3 3

99

Weighted
Average

© Weighted Average =

+ Weighted Average =

Terml1+Weight1+Term2+Weight2+Term3+Weight3+---

Weight1+Weight2+Weight3+--

© Example:

* Meter 1: $9.00/1000 gallons for 55 MG/Yr
* Meter 2: $7.00/1000 gallons for 30 MG/Yr
* Meter 3: $5.00/12000 gallons for 35 MG/Yr

* Term1=9.00, Term2 =7.00, Term3 = 5.00

* Weightz = 55, Weight2 = 30, Weight 3 =35

9.00x55+7.00%30+5.00%35 _ 880
55+30+35 120

= $7.33/12000 gallons
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Free Software

and Other
Resources

101

M36 Audit

Software
(v6.0)

* https://www.awwa.org/Resources-

Tools/Resources/Water-Loss-Control

AWWA Free Water Audit Software v6.0
A st i cpt et
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uc
1 Lm  Length of maine
Ne
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DeMIons 3t process. Worksheet Guidance for the Interactive Data Grading
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« 4t Edition ($175 USD)

will be updated in the next 18 months

Water Audits and
Loss Control Progra:

AWWA M36
Manual - 319 Edition (FREE)

* http://arco-hvac.ir/wp- .
content/uploads/2018/04/ and Loss Control

AWWA-M36-Water- Programs
Audits-and-Loss-Control- — EIEERCEEEEEEED
Programs-3rd-Ed-2009-

1.pdf

103

Questions,
Comments &
Feedback
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