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According to the AWWA M36 Water Audit
Method, an acceptable level of Unaccounted F«
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The Art of Water Recovery
By DAVID BORNSTEIN 18:00PM W
Imagine that you run a company that sells bottled water. You
spend lots of mone nd use lots of energy, pumping the water out
of the ground, purifying it and transporting it for sa hen, one
day, you discover that a large number of bottles never make it to
the stores. They are falling through holes in the trucks.
problems and why
ey Wouldn't ttol hat could be done about it? Wouldn't
G /ouldn’t you want to know what could be done about it? Wouldn
Also In This Issue: : e e
you be crazy to allow the situation to continue?
NeXt_Generatlon Arsenlc Removal Well, that's what’s happening with many water utilities in the
o f . d United States. The Environmental Protection Agency estimates
D|S|n ection ByprO ucts: (pdf) that public water systems lose, on average, one-sixth of their
Treatment Op“ons And Cha”enges water — mainly from leaks in pipes. The E.P.A. asserts that 75
nt of that water is recoverable. (In truth, the volume of
§ F g e in the nation’s 55,000 drinking-water systems is unknown,
ORIGIN few conduct water audits using the standards established
r‘T(N Tl‘lllkla R 2 3 &
s , & Juy s § by the International Water Association and the American Water
R il Works Association.)
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Connections Story
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Association
WEBPAGE (monthly avg) January February

- __._____.__—l—-
R e i Water Knowledge

(RC landing page) 829 813
Read more stories from this issue. Water Loss Control 2.118 1,007
Water Conservation 645 585
Drought 115 99

. L. Backflow 515 556
Controlling water loss more critical than ever [How water works 474 538
August b, 2015 Wastewater 421 409
Asset Management 369 313
Small Systems 288 254
Emergency Preparedness 238 129
Wastewater-Collection-Systems 191 196
Stormwater 131 79

The issue is not new to AWWAL In fact, the association's Water [Groundwater 197 108
Control Committee has been helping utilities manage their nc [Climate Chang 105 89

AWWA Water Loss ControQuarterly Webpage View:

With a prolonged drought impacting California, media from t
renewed interest in how much water leaks out from utility pip
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U.S. Has Reached 52 Percent Drought

By Sara Jerome
@sarmje

More Than Half of the United States Is Abnormally
It's official: Most of the U.S. is facing drough  Dry or Officially in a Drought

conditions.
U.S. Drought Monitor | September 8, 2015

“The U.S. Drought Monitor, wh:
Issued: 9/10/15 | Data: NDMC | Map: The Vane | thevan
analyses every Tuesdayandrele — =~ . i

every Thursday, says that 52.00% of the )70 N,
United States — including Alaska, Hawaii,
and Puerto Rico — is suffering from a lack of
precipitation and is now abnormally dry or

e.gawker.com | y @wxdam
| \

stuck in a drought.” Gawker reported.

DO Abnormally Dry D1 Moderate Drought ID2' Severe Drought IZE} Extreme Drought IEX} Exceptional Drought
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2009 trade pays off

Yankees, Tigers and Diamondbacks
are reaping benefits of 3-way deal, 1C

Newsline

WEDNESDAY, SEPTEMBER 28, 2011

By Matt Hamilton, AP

Insurance cost to

uary telling them that a meter
peader had falsified water con-
-— heo (e 10-

¥ On Facebook the falsified bills experienced beL SRt o stay
X Did you 26t an inace unusually low readings for the T ove said. ¥
affected accounts to = =—" : Didyouget aninaccurte  faeope Yo VS A ings were accurae, bu
ber- November billing ¢yCic. Tel t at Facebook rcorrect reading in the follow- when he would get behind he
Pra 0\'E‘I‘Chzu‘ges Division officials said they be- 18t aboutt mf “m“, ing billing cycle resulted in those would put a false reading on.
lieve that 3,200 customers re- om/WinstonSalemioumal customers getting bills thatwere  Belhwether said it would not

BY WESLEY ceived incorrect billings, but that  said Ron Hargrove, the director higher than noanaJ. comment on the mcxd_cm.
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Monthly, Unadjusted

s WATER LOSS

I NON-REVENUE WATER
——WATER SUPPLIED
~———AUTHORIZED CONSUMPTION

Overall Performance - monthly

Million Gallons

Overall Performance - Trailing 12 Months == WATER LOSS
B NON-REVENUE WATER

=== \VATER SUPPLIED
s AUTHORIZED CONSUMPTION

Million Gallons

10 MGD = $1.6 M / yr
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s @ STANDARD & POOR’S _
‘ RATINGS SERVICES Impact on Bond Ratings

McGRAW HILL FINANCIAL

#48 Enterprise Risk Profile Assessment Factors (Table 10)

Strong — Utility has performed a water audit consistent with the AWWA M-36 methodology on
an annual basis for the prior five years. The utility has a well-structured and documented Non-
Revenue Water Management Program that includes ongoing leak detection work and annual
accuracy testing of finished water meters and a representative sample of customer meters.

Good — Utility has performed a water audit consistent with the AWWA M-36 methodology on an
annual basis for the prior three years. The utility has engaged in specific components of a Non-
Revenue Water Management Program such as periodic finished water meter testing, accuracy
testing of samples of customer meters and active leak detection.

Standard — Utility has performed a water audit consistent with the AWWA M-36 methodology
but does not do so on an annual basis. The utility tracks some basic water loss information on a
monthly basis but does not have an active Non-Revenue Water Management Program.

Vulnerable — Utility has not performed a water audit consistent with the AWWA M-36
methodology and does limited tracking of some basic water loss information on a monthly
basis. This information is generally reported on a percentage of volume-supplied basis.

*final review, expected publication i December 2015



THE TEXAS TRIBUNE

by Kate Galbraith | June 11,2012 | 3 Comments

< Comment [ Republish
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THE LAST DR§P

@ Enlarge Photo by Jerod Foster

Robert Hildreth, the plant operator of the Colorado River Municipal
Water District's Raw Water Production Facility in Big Spring, Texas,
inspects the geodesic dome roof of the site’s milion-galion source
water tank. The tank will stockpile water from the nearby waste
water treatment plant before entering the production faciity.

= Email

Texas Gets Creative With Recycling Water

W Tweet f Recommend

() THE LAST DROP

On the outskirts of the Permian Basin town
of Big Spring, workers have spent the last
few weeks putting a roof on a facility that
will, when it begins operating this year,
become perhaps the first plant in the nation
to process wastewater to put into a drinking
water system.

Experts say such use of wastewater, a
drought-proof resource, provides a key part
of the water solution for fast-growing,
drought-prone Texas.



Water wars boil in California drought: Our view

The Editorial Board

Explore ways to increase the supply of water, not just ways to curb B oo rved rﬁaking 7 trips
demand. ‘ into, and 4 trips out of the
i Hldden Valley area where

MUNICIPAL WATER
DISTRICT
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Senate Bill No. 555

Contact: Melissa Jones, (916) 651-4003

October 9, 2015

Governor signs Wolk drought preparedness, renewable energy bills
Bills improve water management & conservation, increase use of renewable energy programs

SACRAMENTO —Governor Edmund G. Brown Jr. signed into law a measure by Senator Lois
Wolk (D-Davis) to improve water management and conservation in California, and another bill
to boost participation in programs enabling utility customers to receive part of their electricity
from renewable energy sources.

Today, Brown signed Senate Bill 555, which requires all urban water suppliers in California to
conduct annual water loss audits to detect leaks and breaks in their water distribution systems
and submit the results to the Department of Water Resources for public review. The measure
would also require the State Water Resources Control Board to develop performance standards
to minimize water loss in the water agencies’ distribution systems.

“The fastest and cheapest way to save water 1s to identify and recover the water lost on a daily
basis in our urban areas.” Wolk said. It 15 estimated that we could save hundreds of thousands
of acre-feet this way. Every drop counts.”

N

CHAPTER

ct 1o add Section 10608.34 to the Water Code, relating to

LEGISLATIVE COUNSEL’S DIGEST

555, Wolk. Urban retail water suppliers: water loss
‘ment

ing law requires the state to achieve a 20% reduction in
er capita water use in California by December 31, 2020,
uires the state to make incremental progress towards this
reducing per capita water use by at least 10% on or before
ser 31,2015, Existing law requires each urban retail water
r to develop urban water use targets and an interim urban
se target, in accordance with specified requirements

bill would require each urban retail water supplier, on or
October 1, 2017, and on or before October 1 of each year
er, to submit a completed and validated water loss audit
‘or the previous calendar year or previous fiscal year as
sed by rules adopted by the Department of Water Resources
efore January 1, 2017, and updated as provided. The bill
equire the department to post all validated water loss audit
on its Internet Web site in a manner that allows for
isons across water suppliers and to make these reports
¢ for public viewing. This bill would require the department
de technical assistance to guide urban retail water suppliers’
3ss detection programs. The bill would require the State
tesources Control Board, no earlier than January 1. 2019,
ater than July 1, 2020, to adopt rules requiring urban retail
appliers to meet performance standards for the volume of
ssses. This bill would require the board to contribute up to
10 using funds available for the 201617 fiscal year towards

procuring water loss audit report validation assistance for urban
retail water suppliers.




Landscape of Varying Levels of Water Loss Management Po

No Policy for Water Loss
Management
.Basic Water Loss Reporting

‘ Annual Water Loss Reporting
with AWWA M36 Terminology

Annual Water Loss Reporting
. with AWWA Free Water Audit
Software
Annual Water Loss Reporting
. with AWWA Free Water Audit
Software with Validation of
Audits Submitted
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2003
X Inconsistent use and interpretation

Unaccecunted

Fo. Water x Unreliable indicator of
performance

X Falils to segregate loss into its
components for effective

Jnaccour.cea
management

For Water
Per.entage

‘\\.,,American Water Works Association

The Authoritative Resource on Safe Water”

COMMITTEE REPORT:

Applying worldwide BMPs

Water Loss Control Terms Defined

in water loss contrOI 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
" RS < . iche atate 1 o encl



Water Loss as a Percentage of Supplgas an Indicator of Performance

m Water Supplied (MGD
Authorized Consumption (MGLC
m Water Loss (MGD

< X

Great Recession,
Rate Increases,
Conservation

Development Boom New Normal




Water Loss as a Percentage of Supplgas an Indicator of Performance

mmWater Supplied (MGD
Authorized Consumption (MGLC

mm \Nater Loss (MGD

-<Water Loss (Percent of Suppl




Simplicity
Everything should be made as simple as possit

but no simpler.
-Albert Einstein

For every complex problem, there is a solution
which Is simple, neat, and wrong.
-H.L. Mencken
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MG per Year

Gal/connection/day
Volume Leakage Index

V4

Value

$ per Year . .-
Economic Loss Index Va“dlty

Water Audit Data Validity Score
95% Confidence Limits
Key Data Input Grades
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Value

NRW Components - By Volume
(MG) - Level 2

NRW Components - By Value
Level 2

Real _Apparent_ Unbilled
Loss Loss Consumption
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@ Show me the VOLUME of Non-Revenue Water
)

Total Volume of NRW = 75 MG/Yr
45

Volume

40

35

30

25

20

15

10 -

5 -

0 -
® Unbilled metered (valued at Var. Prod. Cost)

®m Unbilled unmetered (valued at Var. Prod. Cost)
B Unauth. consumption

m Cust. metering inaccuracies

m Syst. data handling errors

m Real Losses (valued at Var. Prod. Cost)

]
@® Show me the COST of Non-Revenue Water

Total Cost of NRW =$116,513

90,000

Value
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0 -
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® Unbilled unmetered (valued at Var. Prod. Cost)
B Unauth. consumption

® Cust. metering inaccuracies

m Syst. data handling errors

® Real Losses (valued at Var. Prod. Cost)
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NRW Components - By Volume
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Volume Value

NRW Volume (BG/year) NRW Value (S/year)

4.6 BG $5 M

Economically Economically

Optimized
3.6 BG

Optimized
$2.3M




INVESTING IN GEORGIA’S
ENERGY, LAND & WATER RESOURCES

Using DWSRF Set-aside Funds for State-
wide Water Loss Initiatives

Jason Bodwell
CIFAT Fall 2015 - Tampa

November 2, 2015



Intensity Drought impact Types

[ DO Abnormally Diry r~ Delineates dominant impacts
[] D1 Drought - Moderate A = Agricultural {crops, pastures,
[ D2 Drought - Severe grasslands)
I O3 Drought - Extreme H = Hydrological (water)

I D4 Drought - Exceptional

The Drought Monitor focuses on broad-scale conditions,

July 26, 2011

Valid & am. EDT

Local conditions may vary. See accompanying text ¥

for forecast statements.

Released Thursday, July 28, 2011

http:.‘!drought.unl.edu.‘dm Author: Brad Rippey, U.S. Department of Agriculture
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water loss
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—

March 2012

Large watel
systems
(>10,000)

submifirst

AWWA wate
loss audit

_—

Fall 2012

GEFA hires
consultant to
train 100+
small water
systems

(3,300
10,000) on
how to
conduct an

submit a

loss audit

Timeline of Events

March 2013

Small water
systems
(3,300
10,000)

submit their

firstAWWA
water loss
audit

—

Phase Il

Fall 2013 |/

GEFA
provides
technical

assistance to
small water
systems:

1. Leak
Detection

2. Finished
Water Mete
Testing

3. Custome

Meter Testing

Phase lla

Fall 2014

GEFA
provides
second roun
of technical
assistance fc
small water
systems

1. Leak
Detection

2. Finished
Water Mete
Testing

3. Custome
Meter Testi

Phase Ilb

Fall 2015

GEFA
provides
technical

assistance
program
targeting

large water
systems

adding new

project

activities

INVESTING IN GEORGIA’'S ENERGY, LAND & WATER RESOURCES

Fall 2015

GEFA and
EPD hire a
contractor to
create and
implement
the Qualified
Water Loss
Auditor
Training
Program




GE;FA Water Stewardsh#jct of 2010

Phasedpproach based on service popugiagdn ‘\\
A Systemwith >10,0Qfbpulation, audit due Mar.meean

2012 based on 2011 data Association
A Systems with 3,300 to 100p0latiomudit due
MarcH.,2013pased 08012 data

A On going annual requirement
A Infrastructure leakage index (ILI)

Auditssubmitted to Georgia Environmental Protection
Division and results will Ip@sted online

*Water systems above 3,300 represent 80% of Georgia population

INVESTING IN GEORGIA’S ENERGY, LAND & WATER RESOURCES



20082010

Drought in
Georgia

Phase |
Training

2010

Georgia
passes
Water

Stewardship
Act of 2010
which
requires
water loss
audits

Amount Spent

$500,392

March 2012

Large wate
systems
(>10,000)

submifirst

AWWA wate
loss audit

Fall 2012

GEFA hires
consultant to
train 100+
small water
systems

3,300

Program

Description

Smallwater

Timeline of Events

March 2013

Small water
systems
(3,300
10,000)

submit their

firsStAWWA
water loss
audit

Funding Source

Drinking Water

system training | SRF2%small

(=100 systems) | water system
setaside

Phase Il

Fall 2013 |/

GEFA
provides
technical

assistance to
small water
systems:

1. Leak
Detection

2. Finished
Water Mete
Testing

3. Custome

Meter Testing

Phase lla

Fall 2014

GEFA
provides
second roun
of technical
assistance fc
small water
systems

1. Leak
Detection

2. Finished
Water Mete
Testing

|

3. Custom
Meter Testi

Phase Ilb

Fall 2015

GEFA
provides
technical

assistance
program
targeting
large water
systems
adding new
project
activities

INVESTING IN GEORGIA’'S ENERGY, LAND & WATER RESOURCES

Fall 2015

GEFA and
EPD hire a
contractor t¢
create and
implement
the Quialified
Water Loss
Auditor
Training
Program




Small Water System Authaining
- o0 ProgranDverview

A Webinab kick off June 2012
A Workshopl: Basics June2012
A 2011 Practice Audit & Validation Call July 2012
A Workshop 2: Next Steps & Momentum  August2012

A Homework Phase Septd Dec 2012
A Workshop 3: Showtime for 2012 Audit JanFeb2013

A 2012 Audit Validation Call Feb 2013

A Submittal of your 2012 Water Audit to EPDMarch 2013

A

Workshop Practice Workshop Homework Workshop Final Submittal of
Round 1 Audit Round 2 Round 3 Conference 2012 Audit!
Call
AJUN 2012 @ AJULY 2012 AAUG 20128 ASEPT AJAN-FEB | AFEB 2013 @ AMARCH
DEC 2012 2013 1ST, 2013

y

INVESTING IN GEORGIA’S ENERGY, LAND & WATER RESOURCES 33



Small WatesystemlechnicaAssistance
All Priority Areas for Improvement

m All
W Priority 1
Priority 2

W Priority 3

N X @6
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March 2013

Small water
systems
(3,300
10,000)
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firsStAWWA
water loss
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Phase Il

GEFA
provides
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assistance t
small water

1. Leqk

Phase Il
Technical
Assistance

$494,000

Program Funding Source
Description

Small water Drinking Water
systemtechnical | SRF2%small
assistance (51 | water system

systems)

setaside

Fall 2013 |/

systems:

Phase lla

Fall 2014

GEFA
provides
second round
of technical
assistance far
small water

systems

1. Leak
Detection

2. Finished
Water Mete
Testing

3. Custom
Meter Testi

Phase Ilb

Fall 2015

GEFA
provides
technical

assistance
program
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large water
systems
adding new
project
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Fall 2015

GEFA and
EPD hire a
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the Quialified
Water Loss
Auditor
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Program




Small Water System Technical

Assistance Phase |l Program Structu

A Hired two contractors per project
type for negotiation purposes

A Program Manager manages the
daily activities of contractors

A 51 projects
GEFA
Program
Manager

Leak Detectio Leak Detectio
Contractor Contractor

Customer Metd® Customer Metg
Testing Testing
Contractor Contractor

Finished Wate Finished Wate

Meter Meter
Contractor Contractor

21 metersin 1 18 meters in @ 330 milesin 1 420 milesin 1 110 meters in 142 meters in
systems systems systems systems systems systems

INVESTING IN GEORGIA’S ENERGY, LAND & WATER RESOURCES



Small Watesystemlechnical Assistance

CustomeMeter Testing (CMT)

CMT Global Statistics Summ:

Displacemer Compound/Fireline/Ultras
100 91

90
80 66
70
60
50
40
30
20
10

Customer Meter Testir

m total # meter m Pass m Fail N/A

@ Pass BFaill Olnconclusive or Untestab
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35
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25

20

15

FWMGlobal Statistics Summa

Small WateBystenTechnical Assistan@e
Finished Water Meter Flow Verificat®dN1)

total # meter

Finished Water Meter Flow Verifical
39 B Pass
m Fail 18% PASS
_ 3N
Inconclusivi UNTESTABLE
- .
total # meters not tes 4% EAIL

@ Pass B Fail Olnconclusive or Untestab
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