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Timeline

2008-2010

March 2012

Severe Drought

in Georgia... 2012-13
Water Large water

Stewardship | Systems submit State hires  F=[IPLikE
Act of 2010 first AWWA experts to
requires annual water loss audit | provide frge .10-
water loss month training
audits to small utilities
on water
auditing; small
systems submit

2013 & 2014
State

commissions .
3rd party State provides

validation for free technical
all audits (large | @ssistance to
and small small utilities
systems) for water loss

their first audits
(Phase 1) field work
(Phase 2 & 2A)




Water Audit Background and
Regulatory Drivers

American

International Water _Wc_)rks
Water Association Association
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IWA/AWWA Standard Water Balance
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Sources
Total
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known
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Revenue
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Billed Water Exported
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Unbilled Metered Consumption

Unbilled Unmetered Consumption
Unauthorized Consumption
Customer Metering Inaccuracies
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Leakage on Mains
Leakage on Service Lines

Leakage & Overflows at Storage



I\VALRMAMA Standard Watel £

» Tools for control

include efficient flushing

practices and awareness campaigns

Water
Exported

> Non-physical / revenue loss - slo®fdeters,gevenue

Own

sources COSt Impacts at

> ToBt! for control

billing issues and &l ieq

Authorized

. Water
Consumption

[ialmdia
Include data management,

qf@fﬁ\} control poticres/practices, =8 meter (= =

Unbilled

testing & repair | Authorized |

| Consumption
(allow  Water [

for Supplied |
> PmMical loss - jeakage Apparent Non- :
water”  COYimpacts allt ‘wholesale’ ratgosses  Fevenue
Imported 100Is for contro inctf\’.?d%! leakage and |
OSSEeS
pressure manabemen I
| Real

Losses I
' |

e s

i,

Billed Water Exported

d Consumption

Billed Mete
Consumption

Unbilled Méterea ceAsumption

Unbilled Unmetered Consumption

Unauthorized Consumption

. _aglnaccuracies

irvice Lines

Leakage & Overflows at Storage



A\

American
Water Works
Association

Unacccunted
For Water

Jdnaccountea
For Water
Percentage



A\ 2003

. ** Inconsistent use and
American

VUSKER INBrks interpretation
ASSOCiation BY AWWA WATER LOSS

CONTROL COMMITTEE

COMMITTEE REPORT: *» Unreliable indicator of

Applying worldwide BMPs performance
2water (0SS control FE e —

- _ its components for effective
they ever will be a ording to parrticipa t a recent
AWWA conference ater res "he N
,-'hr'rwric:-.\‘l-l‘,\I\I'.;:rct [:Lr:dlzsrr\' is fac'::]’ ‘:‘::\t\'rinﬂ-?:tncli 'csli:: 1 c:rc:t ] m a n ag e m e nt
: dema stag-

T 5
oping new drinking water supplies, and the deman

‘\\@American Water Works Association

The Authoritative Resource on Safe Water”

Water Loss Control Terms Defined

Why the terms 'unaccounted-for' water and 'unaccounted-for
percentage’ just don’t work!

Tracking water loss in drinking water utilities as the percentage of the estimated losses over the volume supplied is

believed to have been first documented in the 1957 AWWA Committee Report "Revenue Producing vs. Unaccounted-for
- " [} ATl I' als ATals .:‘ ‘ 1 1 ]




Unaccounted-For No More




Critical Importance of Validation

Texas

California

Table 2.6
CUWCC BMP 1.2 - 2010 Water Audit Data Set Validation Step

| Count | percentage

Number of Utilities Reporting Water Audit Result
Number of Utilities Reporting Negative Water Losses

Number of Utilities Reporting ILI<!
Number of Utilities Reporting ILI>20
Number of Utilities Reporting Erroneous Infrastructure Data —

Final Data Set After Removal of Erroneous Water Audit Reports 65%

Item Number Detail

Georgia:

Number of Audits
from initial database, including 2,046 utilities

ero Water Supplied

egative System input volume
Negative cost of Real Losses
Negative cost of Apparent Loss

Negative real loss volume
LI <05

Database of 230 Utilities
Erroneous Units

Negative Water Supplied

Negative Water Loss
>100% Water Loss
ILI <0.5

Number of Audits (est)




Validation Process

Quality control for input errors
Verification of data grading

Uniform adherence to grading
matrix definitions

Consistent definitions and
calculations

GEFA Water Audit Technical Assistance and Training
Audit Validation Call - CHEAT SHEET

fime later. S0 don't just correct it Tor

ent Loss, or simply low




Validation Process

Volume from Own
Sources

Questioning strategy: Source profile - ground v surface, number and type of master meters. What's
the testing program for those master meters — how often, tell me about the test, is it flow verification
with an independent meter or just checking the instrumentation. If Data Validity is suspiciously
high/low, the data grading for this one is likely too high/low.

Standardization: If only doing electronic calibration, not flow verification, OK to stick to 4.2 grading but
educate and document the recommendation to do both.

Master Meter Error

Questioning strategy: Is this number based off a flow verification test or a guesstimate? How are
production volumes recorded (manual v auto, with or w/o SCADA). If SCADA, tell me about how you
have that checked for matching up with what’s on the source meters. Many folks here are not going to
be factoring tank storage changes into daily production numbers, so they will be graded a 2 or 3. If

Adjustment NRW, Water Loss or ILI are low — this number may possibly be too low (under-registration). OK to
adjust this number a little if it’s a guesstimate, leave as is if it's based on flow verification test results.
Standardization: If no tank changes incorporated into daily system input calculation, grade limited to 3.
Questioning strategy: What number and type of master purchase/sell meters; what's the testing on
those; don't forget about emergency connections. Has the number been adjusted for known error in
Water the master purchase/sell meter.
Imported/Exported

Standardization: If only doing electronic calibration, not flow verification, OK to stick to 4.2 grading but
educate and document the recommendation to do both.

Billed Metered

Questioning strategy: What's the meter population like (age, read type), Tell me about replacement
program. Tell me about testing program. How sophisticated is the billing system. If they bill bi-
monthly or quarterly need to discuss if lag-time was considered in the derivation of the input.

If Water Loss is very low, this number may be too high. Need to get an understanding of confidence in
where this number came from, and that it does not include Water Exported, or non-potable water sales
such as reclaimed water and sewer volumes, 13 months of consumption, or anything else that shouldn’t
be in there.

Standardization: See Standardization for CMI

Unbilled Unmetered

Questioning strategy: How well is this tracked. Be wary of the utility overstating this number to lower
losses. If NRW, Water Loss and/or ILI are low, may need to adjust this down.

Standardization: Default is fine, but if they have data to support their own estimate encourage them to
do so.

Questioning strategy: Is input based on test results or guesstimate. By this point they’ll have already 15
described their testing and/or replacement program to you (in Billed Metered). Here you should revisit



Large Small
>10,000 population 3300 - 10,000 population
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Large system audits — pre and post Validation

FIRST SUBMITTAL

Pre-Validation Post-Validation

AVG Range AVG Range

- 6.2

Volume from own sources 7.3

4.8
6.4
6.4
6.5
7.1
6.4
5.4
5.0
5.3
5.7
6.6
6.3

Master meter error adjustment 5.4

Water imported 7.9

Water exported 7.7
Billed metered 7.4
Billed unmetered 8.2
Unbilled metered 6.7
Unbilled unmetered 5.4

Unauthorized consumption 5.1

Customer metering inaccuracies 6.1

Systematic data handling errors 5.9

Length of mains 6.6

(S S F I F R T T T SO VIR NSR NSO [ NS Sy

# of active + inactive svc connections 6.3

[
o

Average length of customer service line 8.5

=

Average operating pressure 5.4

Annual cost of operating water system /.9

Customer retail unit cost 7.4

Mo R RN NN (RN R R WM (W= -

Variable production cost 7.2

L
)

Water Audit Data Validity Score




Large Systems Year 1
Pre/Post Data Validity Scores

45 Averages:
2011 Pre-Validation = 69

40

2011 Post-Validation = 63
35
30
25
20
15
— 1

30-39 40-49 50-59 60-69 70-79 80-89 90-100

Ul

W 2011 Pre-Validation 2011 Post-Validation



Large Systems Year 1
Pre/Post ILIs

70

Averages:
2011 Pre-Validation = 2.2

60
2011 Post-Validation = 2.4

15

Less than 1 1to3 3to5 5to 8 Greater than 8
W 2011 Pre-Validation 2011 Post-Validation



Large Systems Year 1
All Priority Areas for Improvement
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Small system audits — pre and post Validation

TRIAL RUN

Pre-Validation Post-Validation

AVG Range AVG Range

- 4.5 - | 10
- 21_:1 -
- 5.1
5.0
5.6
5.4
5.3
4.9
5.1
3.9
5.1
4.7
5.5
9.5
4.3
7.2
6.0
5.7
52.1

Before Training Program

Volume from own sources 7.3

Master meter error adjustment 5.4
Water imported 7.9

Water exported 7.7

Billed metered 7.4

Billed unmetered 8.2

Unbilled metered 6.7

Unbilled unmetered 5.4

(el [ PR N [TV N TS T

Unauthorized consumption 5.1

Customer metering inaccuracies 0.1

Systematic data handling errors 5.9

Length of mains 6.6

# of active + inactive svc connections 0.3

Average length of customer service line 8.2

Average operating pressure 5.4

Annual cost of operating water system 7.9

Customer retail unit cost 7.4
' i 7.2

Water Audit Data Validity Score 68.8

(S FSEN FEESy RO ) SR O N ST S S [ ST RO R TR R TV S

0 [|=|ra = == = = [un

L
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Water Audit Training —

Phase 1 Program Overview

JUN JULY AUG SEPT - DEC JAN - FEB FEB MARCH
2012 2012 2012 2012 2013 2013 2013

22




Small system audits — pre and post Validation

FIRST SUBMITTAL

Pre-Validation Post-Validation
AVG Range AVG Range
- 10 4.8
- 9 2.8
-1 10 5.7
10 5.0
10 5.2
10 6.9
10 5.9
10 5.0
10 5.0
10 4.0
10 5.2
10 4.8
10 5.6

After Training Program

Volume from own sources 5.3

Master meter error adjustment 3.4
Water imported 2.9

Water exported 2.8

Billed metered 5.0

Billed unmetered 0.7

Unbilled metered 6.0

Unbilled unmetered 2.0

Unauthorized consumption 5.1

Customer metering inaccuracies 4.3

Systematic data handling errors 5.2

Length of mains 4.9

2
1
2
1
2
1
1
0
3
1
0
1
2

(DN (TS YN R W TSR SR R N YRR AR R

# of active + inactive svc connections 2.7

Average length of customer service
line 8.9

Average operating pressure 4.2

10 9.9
10 3.7
10 7.9
10 6.4
10 3.3
86 | 53.8

Annual cost of operating water system 7.1

Customer retail unit cost b.2

[RE I NER [ (FRE N

YVanable production cost 5.6
Water Audit Data Validity Score 55.4

TR JEE Y NER N S [N

(R
=




45

40

35

30

25

20

15

10

)

——

Small Systems Year 1
Pre/Post Data Validity Scores

Averages:

2012 Pre-Validation = 55

2012 Post-Validation = 54

1T

1-10

11-20

21-30

31-40 41-50

W Pre-Vallidation

51-60 61-70

Post-Vallidation

71-80

81-90 91-100



40

35

30

25

20

15

10

(O

Small Systems Year 1
Pre/Post ILIs

Averages:
2012 Pre-Validation = 64,500

2012 Post-Validation = 3.3

1441

Less than 1

1to3

3to5

B Pre-Vallidation

5to 8

Post-Vallidation

8to 20 >20



Small Systems Year 1
All Priority Areas for Improvement
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Large Systems Year 1
All Priority Areas for Improvement
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Water Loss Technical Assistance —

Displacement

44

m Pass

16

Fail

lobal Sgatistics Summary

Compound/Fireline/Ultrasonic

40

Customer Meter Testing (CMT)

Customer Meter Testing

UNTESTABLE

-
-

47
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16

14

12

10

Water Loss Technical Assistance —
Finished Water Meter Testing

FWMEFV Global Statistics
Summary

19

m Pass

Fail

M total # meters
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Finished Watér Méter Flc;w Verification




Observations from Validated Audit
Results

 For both large and small systems — Volume from own sources
was the top area for improving audit results

 For both large and small systems — Validation resulted in
decreased of Data Validity Score and increase of ILI

 Water auditing and validation are new skillsets still for many
utilities, ongoing training and technical assistance are going to
be important



Next steps

Category

Large
Systems

Validated

In process

In process

TBD

Small
Systems

N/A
Validated

In process

TBD




Planned Use of Water Audit Results

INIF

2011 Water Audit Results for Large Georgia Public Water Systems
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Stepping Up Water Loss Control

Lessons from the State of Georgia

State agencies and their partners should place emphasis
on the value and usefulness of M36 for utilities. Beyond
instituting any auditing requirement, states should highlight
the benefits of this practice in helping utilities improve business
operations.

7 state or agency <i o incree
For any-Srav- L agency lool\mg L ancie Data validation is paramount. Water loss audits and furure
M36, there are several key takeaways fr¢ planning must be based on accurate and reliable audit results in

- - order to effectively improve water systems.
auditing requirements: RCEE To €L RCTVEY Tnprave winer syste

Encourage strong relationships between state and local
governments. It is critical for states to have a strong commit-

G e O r I a ] S Wate r I O SS I n I tl at I Ve S ment to providing training resources and support to utilities as
they adopt the M 36 auditing method.

Encourage public veporting. Sharing audit results improves

are al n I n n atl O n aI atte n tl O n transparency, accountability and understanding berween a
utility and its customers.

Fatbhor edmetin funindnm e eocedne g The auditing process can

eéngaging trainings that

THE AMERICAN WATER WORKS ASSOCIATION (AWWA) AND INTERNATIONAL WATER gthe M36 method.
ASSOCIATION (IWA) WATER AUDITING METHODOLOGY PRODUCT (M36) IS NATIONALLY
RECOGNIZED AS THE BESTMETHOD FOR ACHIEVING A ROBUST AND STANDARDIZED WATER
LOSS AUDIT. IT ALLOWS UTILITIES TO RATE THEIR DATA VALIDITY AND IDENTIFY INTERNAL
ISSUES, WHILE HELPING STATES AND REGIONS TO LOOK AT WIDER-SCALE WATER LOSS TRENDS.
THIS ENABLES THEM TO MORE EFFECTIVELY REDUCE WATER WASTE, AND MAKE A STRONGER
ECONOMIC CASE FOR INFRASTRUCTURE REINVESTMENT AND OTHER WATER LOSS INITIATIVES.?




Trending & Analysis of Validated Water Loss Audits in Georgia

Percentage of Chart Which Resembles Pac-man

Will Jernigan, P.E.
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