Addressing and Controlling
Water Loss
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Developing an action plan




WATER LOSS?

Gallons of water being pumped into the distribution system
each billing period exceeds the gallons being sold.

" Sold




How To Calculate Non Revenue Water

é Step One: Perform a Water Audit using the
AWWA Water Audit Software.

¢ Step Two: Validate the results



What exactly iIs Non Revenue Water?

Apparent Losses
+

Real Losses
+

Unbilled Metered Consumption
+

Unbilled Unmetered Consumption.

**This is water which does not provide revenue potential to the utility.

Term definitions created by the IWA/AWWA



Why Is Non Revenue Water a better term to
use than “Unaccounted for Water” ?

Apparent Losses
+

Real Losses
+

Unbilled Metered Consumption
+

Unbilled Unmetered Consumption.

(**This is water which does not provide revenue potential to the utility.)

“Unaccounted for Water” (usually expressed as a % of total water
produced as “lost water”) is a term that is confusing.

Does not give a clear understanding of
¢ What the losses are
¢ Where the losses are occurring



Definitions

Apparent Losses - unauthorized consumption + customer
metering inaccuracies + systematic data handling errors

Apparent Losses are all types of inaccuracies associated with
customer metering (worn meters, improperly sized meters, wrong
type of meter for the water usage profile), systematic data handling
errors (meter reading, billing, archiving and reporting), plus
unauthorized consumption (theft or illegal use).

NOTE: Over-estimation of Apparent Losses results in under-
estimation of Real Losses. Under-estimation of Apparent Losses
results in over-estimation of Real Losses.



Definitions

Real Losses

Physical water losses from water system (water mains and customer
service connections) and the utility’s storage tanks, up to the point of
customer consumption. In metered systems this is the customer
meter, in unmetered situations this is the first point of consumption
(stop tap/tap) within the property. The annual volume lost through all
types of leaks, breaks and overflows depends on frequencies, flow
rates, and average duration of individual leaks, breaks and

overflows.



Definitions

Unbilled Authorized Consumption

¢ Unbilled Metered Consumption
Metered consumption authorized by the water utility, but, for any
reason, is deemed by utility policy to be unbilled. This includes
metered water consumed by the utility itself in treatment or
distribution operations, or metered water provided to civic
Institutions free of charge. It does not include water supplied
to neighboring utilities (water exported) which may be
metered but not billed.

¢ Unbilled Unmetered Consumption.



Definitions

Unbilled Authorized Consumption
¢ Unbilled Metered Consumption
¢ Unbilled Unmetered Consumption.

Authorized Consumption not billed or metered. Includes water for fire
fighting, flushing of water mains and sewers, street cleaning, fire flow

tests, etc.
This often includes use at the Utilities facilities- plant, parks, offices,

etc.
In most water utilities it is a small component which is very often

substantially overestimated.
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The Water Audit Process Roadmap

« How is the software obtained?
Y | SHOP | DONATE
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Water Loss Control

Water loss control represents the efforts
of water utilities to provide
accountability in their operation by
reliably auditing their water supplies and
implementing controls to minimize
system losses. Log in to access the Water
Audit Software.

Questions? Contact AWWA's Water Loss
Control Committee directly.

Log In or Register to access this information -
IT’S FREE!

Hey Studenis

If you're pursuing a degree in

If you're already a member or a registered user, simply log in this field, take a lock at the

using the button at the top-right of this page. wide range of scholarships
available from AWWA and our
If you're not a member or registered user, dick on the login parmers.

button at the top-right of this page to create a free registration.
Learn about AWWA Membership Full list of scholarships
Log in to download the AWWA Water Loss Control
Committee's free Water Audit Software version 5.0 {2014)
(XLS) and version 4.2 (2010) (XLS) in English and version 4.2
(20101 (XLS} in French.
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AWWA WLCC
Water Audit
Software

v 5.0 available free from AWWA at:

www.awwa.org

Added self-help features for
data validity, BMP guidance
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Standard Water
Balance Format

Move this direCtion -

Start here

Water Billed Water Exported
Exported :
Billed

Authorized
Own Authorized  Consumption
Sources Foial Consumption

Revenue
Water Billed Metered Consumption

System Billed Unmetered Consumption

Input

Unbilled Unbilled Metered Consumption
Authorized -

.Consumption Unbilled Unmetered Consumption
Water - r y
Supplied Apparent - Unauthorized Consumption

Non-
<Revenue Customer Metering & Data Inaccuracies

(allow
for

known
errors) Losses

Water _
Water Leakage on Mains

Losses
Real Leakage on Service Lines

Losses (before the meter)

Leakage & Overflows at Storage




What data do | need?

Water Supplied

Well meter data (Million gallons per year)

Data from meter testing and calibrations and year
completed

Million gallons per year of water purchased (if
any)

Million gallons per year of wholesale water sold
(if any)



What data do | need?

Authorized Consumptions

Million gallons per year of water delivered and billed
- metered

Million gallons per year of water delivered and billed
— unmetered

Million gallons per year of water delivered but
unbilled — metered

Million gallons per year of water delivered but
unbilled — unmetered



Where is the data entered?
— Look for the v it boxes in the spreadsheet

PLEASE CHOOSE REPORTING UMITS FROM THE INSTRUCTIONS SHEET BEFORE EMNTERING DATA

To select the cormrect data grading for each input, determine the highest grade
where the utility meets or exceeds all criteria for that grade and all grades below helaster Meter and Supply Error Adjustments
WATER SUPPLIED {mmmmmm Enter grading in colurn 'E' and 'J' ---—--—---- ¥ Fert: Yalue:
Yolurne From own sources: “ n

W ater imported: n
"wiater exported; | 7 |

®|® @
O |

E nter megative >4 or value for under-registration

WATER SUPPLIED: | 0.000|

Enter pozitive % or value for over-registration

click here: [IEN

Billed metered: @ for help using option

AUTHORIZED CONSUMPTION

Billed unrnetered: E buttons below
Unbilled metered: n Fent: WallLe:

Urbilled urmeterec: I I 0.000 o @ |

ker a poszitive walue, otherwise a default percentage of 1.252£ [of billed metered] i= applied and a grading of 5 iz applied but not dizsplay &

Use buttons to select

AUTHORIZED CONSUMPTION: | 0.000| o percentage of water
supplied
OR
_ wvalue
WATER LOSSES [Water Supplied - Authorized Consumption) | 0.000|
Apparent Losses Pent: *r Ml e

L]
Ihauthaorized consurnption: [ 2 | | D.EIDEI| | D.EE?H ® O |
Default option selected For unauthorized consumption - a grading of 5 is applied but not displayed

Cuistarner meteringinaccuracies:ﬂ[] 0.000 ® O
0257 ® O

Susternatic data handling errors: n n 0.000

Apparent Losses: E | D.Dﬂﬂl

Beal Loszes [Current Annual Real Losses or CARL]
Real Losses = Water Losses - Apparent Losses: | D.Dﬂﬂl




AWWA Free Water Audit Software v5.0

Amernican Water Works Associafion Copyright 8 2014, All Rights Resanned.

Pl begin | idi he Following inf . The Follow id i1l hel I he Audi
Marne of Contact Person; |-|'I'hr'l Two-Drops | &l audit data are entered on the  Semerfing Wockshoas
Ermail Address: |superintendent@littletuwnxx.gw | | | Value can be entered by Lser
Telephone | Ext.: |1-123-555- 1234| I:I Yalue calculated based on input data
Marne af City f Ltilib: ||-ittIE Tawn 'Water Litility | | | These cells contain recornmended default values
Citw Towrihunicipality: |Litle Town |
State ! Province: |Ir'|terr'|ati|:|r'|al [#%] Use of Option ~ Fent: Walue:
Country: ||_|5,.f.-., | [Radio] Buttons; | e ® o |
“Year; | 2014 | Calerdar Year | / \
Select the default percentage To enter a value, choose
by choosing the option button this button and enter a
an the left value in the cell to the
Audit Preparation Date: | $#2¥2015
Yolurne Reparting Lnits: |Mi”i'3'f'l gallons [LU5]
PWSID{ Other ID:| ABC Xv2

The Following worksheets are available by clicking the buttonz below or selecting the tabs along the bottom of the page

Instructions Reporting Worksheet Comments FE . tﬂ"m Water Balance Dashbhoard
; ndicators
The current sheet. Enter t_hE required data Enter comments to ) The values entered in A graphical summary
Entar contact on this worksheet to explain how values pi?fh;ﬂ;rﬁse the Reporting of the water balance
information and basic calculate the water were calculated or to indicstors to evaluate Worksheet are used and Mon-Revenue
audit detzils [year, balance and data document data the results of the to populate the Water compaonents
units etc) grading SOUTCEsS audit Water Balance

y

Loss Control
Planning

Example Audits Acknowledgements

Grading Matrix Service Connection Definitions

Presents the possible Diagram Use this sheet to Use this shest 1o Reporting Workshest Acknowledgemeants
i i ) - for the AWWA Free
g possible customer of the audit validity NCicators examples 5.0
compenent of the service connectian ling process score and are shown for two -
audrt configurations performance validated audits
indicators

/ S S /

IF vou have questions or commments regarding the software pleaze contact us via email at; wlciEawwa org




Areas of Non Revenue Water

NON-REVENUE WATER

541.741| MG/Yr

-REVENUE WATER: |
@LUSS&S + Unbilled Metered + Unbilled Unmetered

AUTHORIZED CONSUMPTION
Billed metered: 1M | 3,376.527 MG
Billed unmetered: rts MGYT
nbilled metered: rta
unmetered: 8 242
AUTHORIZED CONSUMPTION: ‘ 3,400.780‘ MGIYr
WATER LOSSES (Water Supplied - Authorized Consumption) ‘ 517.488‘ MG/Yr
Apparent Losses
1
Unauthorized consumption: ‘ 9.]’96‘ MG/Yr
Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed
Customer metering inaccuracies: [ E] 140.689 MGNr
Systematic data handling errors: 8.441| MGIYr
Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed
Apparent Losses: | 158,926 NGIYr

Real Losses (Cuyrent Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses: ‘ 358.562‘ MG

WATER LOSSES: | 517.488| MG

Click here:
for help using option
buttons below
Pent: Value:
|0 ® |24253 MGIYr
A
...... lUse buttons to select
percentage of water
supplied
........... value
Pent: v Vale:
| 025%| ® O | MGNT
400%| ® O MGIYr
025% ® O MG/t




Areas of Non Revenue Water

AUTHORIZED CONSUMPTION Click here:
Billed metered: 3,376.527| MG for help using option
Billed unmetered: MGIYr buttons below
Unbilled metered: MGIYr Pent: Value:
Unbilled unmetered: I BN 2 24.953| MGIY [0 @ [24.253 MGNYr
A
. ..... Use buttons to select
AUTHORIZED CONSUMPTION: | 3,400.780| VGNr pescentage of waer
supplied
........... |
WATER LOSSES (Water Supplied - Authorized Consumption) | 517.488| NGIVr o VO
Apparent Losses Pent: y  Value:
b |
Unauthorized consumption: [+ ‘ 9.796‘ MGHYr ‘ {)_25%1 ® O | MG
Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed
Customer metering inaccuracies Il 140 689| MGIYr 400% @ O MGIYr
Systematic data handling errors: [ 8.441| MG 025% ® O MGIYr

Default option selected for Systematic data handling errors -a g
Apparent Losses:

of 5 is applied but not displayed
GIYr

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses: | 358.562, NGIYr Pay attention to Grading

WATER LOSSES: | 517488/ ucyr ~ SCOre

WATER AUDIT DATA VALIDITY SCORE:

< "™ YOURSCOREIS:80outof 100 D

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



Performance Indicators

AWWA Free Water Audit Software:

System Attributes and Performance Indicators

Water Audit Report for:|Fiction City
Reporting Year:| 2014-2015 ||  1/2014- 1212015 |

#* YOUR WATER AUDIT DATA VALIDITY SCORE IS: 80 out of 100 **

System Attributes:
Apparent Losses: | 158.926 |MG/Yr
+ Real Losses: | 358.562 |MGIYr
= Water Losses: | 517.488 |MG/Yr
[El Unavoidable Annual Real Losses (UARL): | 256.53|MGIYr
Annual cost of Apparent Losses: | $373,917]
Annual cost of Real Losses” | $127,379| Valued at Variable Production Cost

Return to Reporiing Workshest o change this assumpion
Performance Indicators:

= - Non-revenue water as percent by volume of Water Supplied: | 13.8%|
inancial
Non-revenue water as percent by cost of operating system: | 3_8%| Real Losses valued at Variable Production Cost

Apparent Losses per service connection per day: 14.37"|ga«lIt;:-ms‘r‘clann.:acﬁ-:nru‘da','r

Operational Efficiency:

NIA|
0_33|gallonsfoonnecﬁonfday!psi

Real Losses per length of main per day™

|

Real Losses per service connection per day: | ?-21%3|ga«lIt;:-ms‘r‘clannecﬁ-::m‘dayr
|
|

Real Losses per service connection per day per psi pressure:

From Above, Real Losses = Cumrent Annual Real Losses (CARL): | 358.56|mi||i0n gallons/year
Infrastructure Leakage Index (ILI) [CARL/UARL]: | 1.40|

* This performance indicator applies for systems with a low service connection density of less than 32 service connections/mile of pipeline




Performance Indicators

Annual cost of Apparent Losses: $373,917
Annual cost of Real Losses: $127.379

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

13.8%

{ Non-revenue water as percent by volume of Water Supplied
Financial:

Non-revenue water as percent by cost of operating system:

3.8%| Real Losses valued at Vanable Production Cost

Unavoidable Annual Real Losses (UARL): |

256.53|MG/Yr

From Above, Real Losses = Current Annual Real Losses (CARL):

Infrastructure Leakage Index (ILI) [CARL/UARL]:

358.56

1.40

million gallons/year



Grading the data: an example

— How many miles of mains are in the system?

Length of malns: n _] miles
y <

1. Poorly assembled and maintained paper as-built records of exisking water main installakions makes
arccurate determination af system pipe length impossible, Length of mains is guesstimated.

2. Paper records in poor condition (no annual tracking of installations & abandonments), Poor
procedures ko ensure that new water mains inskalled by developers are accurately documented,

3. Conditions bebween 2 and 4

4. Sound policy and procedures For permitking and documenting new water main inskallations, buk gaps in
management resulk in a uncerkain degree of error in tabulation of mains length.

5. Conditions bebween 4 and 6

B. Sound policy and procedures exist For permitting and commissioning new waker mains, Highly accurake
papet recards with regular Field walidation; ar electronic records and asset management syskem in good
condition, Includes syskem backup.

7. Conditions bebween & and 8

8. Sound policy and procedures exisk For permitting and commissioning new waker mains, Electronic
recordkeeping and asset management syskem are used ko store and manage daka.

9. Conditions bebween & and 10

10. Sound policy exists For managing water mains extensions and replacements. Geographic Information
System (GI5) daka and asset management database agree and random Figld walidation proves trukh of
databases,




A

Loss Control Planning

Water Audit Report for: | Fiction City |
Reporting Year: 2014-201§ 112014 - 122015 |
Data Validity Score:| 80
Pz 2l Level I [0-25) Level 11 [26-50) Level Il [51-70) Level 1V [71-30] Level ¥ [31-100)
Focus Area

Audit Data Collection

Launch auditing and lozs
control team; address
production metering
deficiencies

Analuze business process

for custorner metering and

billing Functionz and water

zupply operations. [dentifu
data gaps.

Establishrevize policies and
procedures For data
collection

Refine data collection
practices and establizh az
routing business process

Apirual water auditis a
reliable gauge of vear-to-vear
water efficiency standing

Shart-term lozs
contral

Research information on leak
detection prograrmzs. Begin
Flawcharting analwvsis of
cuztorner billing swstern

Conduct loss assessment
investigations on a sample
portion of the sustern;
custarner meter testing, leak
aurvey, unauthorized
conzumplion, eto.

E stablizh ongoing
mechanisrmz For custorner
reter accuracy testing,
active leakage control and
infrastructure monitoring

Refine. enhance or expand
ongoing programs bazed
Lpan economic justification

Stay abreast of
Improvernents in metering.
rmeter reading, billing,
leakage rmanagernent and
infrastructure rehabilitation

Long-term loss
control

Begin to azsess long-term
needs requiring large
expenditure: custorner meter
replacernent, water main
replacerment program, new
cusztormer billing sustern or
Avtarnatic Meter Reading
[AMR] 2ustern,

Beqgin to aszemble economic
buziness caze for long-term
needs based upon improved
data becoming available
through the water audit
process.

Conduct detailed planning,
budgeting and |aunch of
caomprehensive
immprovernents for metering,
billing or infrastructure
rnanagernent

Continue incremental
improvernents in shork-term
and long-term loss control
interventions

Target-zetting

E stablizh lang-term apparent
and real logs reduction goals
[+10 vear horizon)

Establizsh rmid-range [5 vear
horizon] apparent and real
lozs reduction goals

Ewaluate and refine loss
contral goals on a vearly
basziz

Benchrarking

Prelirminary Cormmparizans -
can begin to rely upon the
Infrastructure Leakage [ndex
[ILI] Far perfarmance
cormparizons for real losses
[zee below table)

Perfarrance Benchrarking
ILI iz meaningful in
cornparing real loss standing

|dentifu Best Practices Best
inclazs - the ILl is weru
reliable az areal loss
performance indicator For
best in class service

For sl soones of AT e Saioes e sfasciad Sock s Sfacels e De Ao araas Ll feniae ol sadichi i aofvered




Loss Control Planning

Target ILI Range

Financial Conzsiderations

Operational Conziderations

Water Resources Considerations

"W ater resources are costly bo develop ar
purchase; ability to increase revenUues via water
rates iz greatly limited because of regulation ar
low ratepayer affordabiliby,

Cperating with svstern |eakage above this [evel
woLld require expansion of existing
infrastructure andlor additional water resources to
mieet the dernand.

failable resources are greatly limited and are
very difficult andor environmentally unsound to
develop,

‘i ater resources can be developed or purchazed
at reazonable expense; periodic water rate

Existing water supply infrastructure capability is
sufficient to meet long-terrn demand as long as

‘W ater resources are believed to be sufficient to
meet long-term needs, but demand managernent

>3.0-50 increazes can be feasibly imposed and are reazonable [eakage managernent contrals arein |interventions [|eakage management, water
tolerated by the customer population. place, conservation) are included in the long-term
Cozt to purchasze or obtainftreat water iz low, az | Superior reliability, capacity and integrity of the W ater resources are plentiful, reliable, and easily
£0.680 are rates charged to custormers, water supply infrastructure make it relatively exfracted,
¥aU-o

irmrune o supply shortages.

Greater than 8.0

&lthough operational and financial considerations maw allow a long-term 1L greater than 8.0, such a level of leakage i= not an effective utilization of
water a3 a resource. Setting a target level greater than 8.0 - ather than as an incremental goal to a smaller long-term target - is discouraged.

Less than 1.0

IF the caloulated |nfrastructure Leakage Index [IL1) walue for wour sustern is 10 or less, bwo pogsibiliies exist. a) vou are maintaining vour leakage at
low levels in a class with the top warldwide performers in leakage contral. b] & partion of vour data may be flawed, causing vour losses to be greatly
understated. This iz likely if vou caloulate a low (L] value but do ot ernplow extensive leakage control practices in vour operations. [0 such casesitis
beneficial to validate the data by perforrning field measurerments to confirm the accuracy of production and customer meters, or to identifu any other

potential sources of error in the data,




Developing Water Loss Mitigation Plans

What do we tackle first?

Do we have “low-hanging fruit™?



Apparent Losses

Apparent Losses
Unauthorized consumption: ‘ 9.796/| MGNT
Default option selected for unauthorized consumption - a grading of  is applied but not displayed
Customer metering inaccuracies: EJ 140,689 MGIYr
Systematic data handing errors: (B8 B3N 8.441| NG
Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed
Apparent Losses: 158.926| NGNYr

Pent:

i' Value:

0.25%

® 0

4.00%

® 0

0.25%

® 0

MG

MG

MG

How can this $$
loss be recovered?

/

Annual cost of Apparent Losses:

$373,917




Controlling Apparent
Losses

» Measurement Technology
¢ Accurate customer meters
¢ Refined datalogging capability
¢ Automatic Meter Reading gaining in use
» Improved Information Management
¢ Customer Billing Systems
» Rational Policies
¢ Service provision
¢ Unauthorized consumption
¢ Billing procedures
¢

Use of fire hydrants



Apparent Loss VS Real Loss

« Can Apparent Losses be hidden as Real
Losses?

* |naccurate meters (especially for low flow
registration)
— Worn meters
— Wrong sized meters
— Fireline meters (DC, Fire meters)
— Rural Water Systems



Controlling Apparent Losses

5 areas that need

controls
AUTHORIZED CONSUMPTION Click here: n
Billed metered: .. 3,376.527| MGNr for help using option
Billed unmetered- S 2 — Mom buttons below
Unbilled metered: .. MGIYT Pent: Value:
Unbilled unmetered: IEI I & ° 24253 NG 0 ® |24953 MGHY:
Apparent Losses Pent: v Vale:
1
@d consumption: I3 3 0,79 0.25%| ® O NGNYr

Default option selected for unauthorized consumption - a grading of & is applied but not displayed

@ermetenng maccurames..m 140.689% 400% @ O MG
Systematic data handing errors: [ JEN 8.441 M 025% ® O MGHYr
Default option selected for Systemafic dafa handling errors - a grading of 5 is applied but not displayed
Apparent Losses: 158.926| NGNYr




Controlling Meter Inaccuracies

Meter Testing
Meter Right Sizing
Meter Change-outs

Billing and reading errors



Why start a meter testing
program?

Maintain revenue- a small percentage of
Inaccuracy can equal large revenue
declines- Meters are your CASH
REGISTER!

Controlling apparent water loss

Maintain a realistic view of consumption
versus rates for different meter
classifications

An opportunity to address meter sizing
and application, as customers’ processes




commercial and inaustrial
Meters

High Revenue Meters

— Usually 10-12% of
the customers use
50-60% of the water

— Test and repalr
industrial and
commercial meters

—~ Replace obsolete
meters




Average annual revenue per sampled meter record

Meter
Size Cu. Ft. Revenue
0.625 6,737 $211.17
0.75 11,946 $311.29
1 20,718 $490.64
1.25 no data no data
1.5 76,194 $3,770.29
2 97,335 $1,878.73

3 505,217 $7,991.87
4 470,220 $7,923.42
6 2,336,430 $42,795.00
8 9,496,130  $127,088.00
12 13,382,700 $179,486.00



Large Meter Testing Program

— 3% of annual revenue should be earmarked
for meter testing

— Meter testing should be performed as on-
going maintenance program

— An annual testing program will ensure that
revenues stay up -

— Test meters within 6 months
of Installation




Testing Frequency

— Influenced by the cost of water
* as water costs increase more accounts require annual testing

— The water quality
 harsh water requires more frequent testing




Using Revenue as a Basis
for Testing Frequency

Using the rule of investing 3% of a meter’s annual revenue in the
“maintenance” of that meter the following averages apply:

$10,000 or greater = annual testing
$7,000 to $10,000 = every 2 years

$4,000 to $7,000 = every 3 years

Less than $4,000 = every 4 years



esting Methodology

é Refer to the AWWA M-6 Manual

v" Test specs are for meter test bench situations

v" Field testing (testing meters “on site”) requires
following a strict methodology.

**M-6 does not spell out field testing
requirements.

é Refer to the meter manufacturer specs

é Newer style meters require different testing
approach




Why develop a meter testing
program?

— To ensure that the utility is
receiving the revenue it
deserves

— To promote conservation,
reduce water loss and use
best management
practices

— To make sure that the cost
of operating the utility is
spread fairly among all
customers



Evaluate Existing Meter

— Is it the right type?
— Is it the right size?

— Is 1t properly installed?

— Are the valves in working order?



Restoring Accuracy

* Repailr costs

Consider all repair costs

Parts - are they readily available?

Labor - can your personnel repair the meter?
Downtime - how much does it cost?
Retesting after repair

What is the expected repair frequency?



Restoring Accuracy

 Does the manufacturer offer a chamber or
meter exchange program?

* Is It more economical to replace the entire
meter?



Key Takeaway

« Establish a Long-term Testing and
Maintenance Program
Stick With [t!

* Meters Are Your Cash Registers!
» Accurate Meters = Accurate Billings

g}
A



Meter Change Out Programs

¢ Develop Business Case to decide on needs

¢ Decide level of new installations (retro fits, AMI/AMR,

complete new meters)

¢ While you are at it, what else can you add to the project?



Meter Change outs

Cost of Meter Replacement

, Replacement Every 0.35 mil gal (5 years)

-
I
-

, Replacement Every 0.7 mil gal (10 years)

s
rd

’ ' - Replacement Every 1 mil gal (15 years)

Replacement Every el
1.4 mil gal (20 years) Replacement Every

1.75 mil gal (25 years)

Apparent Losses Due to Customer
Meter Under-Registrations {mil gal/d)

Figure 5-21 Cost curve for meter replacement program

Source: AwwaRF 2007




Data Handling
Errors

Are we reading and billing correctly?

¢ Wrong number of fixed zeroes (newer registers not

programed correctly)

¢ Meters that are not being billed (Detector Checks,

some FM'’s)

é Accounts that are being billed as sewage or trash

only and not as water



' AMR - Automated Meter Reading

+ Mobile Meter Reading (Efficient Reading
- with Monthly Data)

- AMI - Advanced Metering
Infrastructure

» Fixed Network Meter Reading (Daily or Hourly
- Data)

g &3 > v =

AMA - Advanced Metering Analytics

- Powerful Analytics Based Software Platform /
Two-way Fixed Network Meter Reading (Useful
and Meaningful Proactive Information)

\
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AMI Can Help Identify Non-Revenue Water

300000000

250000000

200000000

150000000

Gallons

100000000

50000000

-50000000

2010 Pumped vs Billed

Dec

e Pumped
e Billed

Dif



Meter Reading Averages

Direct Read Meters (manual)
200 to 350 reads per day
Touch/Wand Reading Systems
300 to 450 reads per day
Radio Frequency — Handheld (walk-by mode)
1,800 to 2,200 reads per day
Radio Frequency — Mobile Interrogator (drive-by)
6.500 to 8,000 reads per day




Resources

Sizing Water Service
Lines and Meters

Third Edition

* Meter Manufacturer’s Data

Water Meters—
Selection, Installation,
Testing, and Maintenance

51



Water Loss Control

Apparent Losses
- Metering Inaccuracies;
Unauthorized Consumption

( $$ Non-Revenue Water $%)

Real Losses

- Leakage
( $$ Non-Revenue Water $3$)



Real Losses

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses: 70.701| MG/Yr

How can this $$
loss be recovered?

Annual cost of Real Losses: | $156,249| Valued at Variable Production Cost
Return to Reporting Worksheet to change this assumpiton




Water Loss Control
Leak Detection

As a leak “escapes’ the pipe, it

creates noise. That noise carries

through the water and along the
pipe material.



Water Loss Control
Leak Detection

¢ Based on physical
contact with system
apparatus

é Sound Is heard by the
tech, through the
listening device.




Water Loss Control
Leak Detection

System Apparatus
listening points in order
of preference

‘Pipe

*Mainline Valve
Hydrant Valve
*Hydrant
*Service (b-box)




Water Loss Control
Leak Detection

é Known Leaks —
scheduled leaks)

¢ Unknown Leaks —
(found during
surveys)




é Lea
6 C
6 C

Water Loss Control
Leak Detection

K Survey Protocol
noose a starting point

noose a distinct pattern for the survey

¢ Listen to the selected apparatus
¢ document noise heard

é Areas with noise, re-listen on a different day
and a different time

¢ Document any system defects



Water Loss Control
Leak Detection

é Leak Survey
Protocol

é Line Location is
critical

é Measurement is
critical

é Correlate each
area with verified
noise

é Follow correlation
procedures

& Mark the leak




Water Loss Control
Leak Detection

é Correlation TET YA
Completed — Leak T PR Y
marked for excavation “jﬂr e ot
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Leak Correlation Equipment




Water Loss Control
Leak Detection
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¢ Keep an
active

Water Loss Control

Leak

progress map

Detection
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Record Data

* What did you find?
» What did you repair?
* Is there a pattern?

THIS IS AN ON-GOING PROCESS!!!!



Questions???

Thank YOU!!

Jeff Cunningham
WWW.mesimpson.com



