The Toolbox (Basic) <«

1 - Validation of supply & consumption
volumes

2 - Estimating and tracking unmetered
use

3 - Installing meters on unmetered
connections

4 - Billing system audit

5 - Meter testing & replacement

6 - Unidirectional flushing program
7 - Acoustic leak survey

8 - Improve speed/quality of repairs

9 - Locate & eliminate pressure
transients (surges, hammers)

10 - Reduce peak and overall pressure

Helps to Address

Low Data Validity Score,
Gremlins

Validity, Unmetered Use

Unmetered Use

Systematic Data Handling
Errors

Customer metering inaccuracy
Unbilled unmetered
Unreported leakage
Unreported, Reported leakage

All 3 types of leakage

All 3 types of leakage

Level of Cost

Low-Mid

None-Low

Mid

Low-Mid

Mid-High
Low
Mid
Low

Low-Mid

Mid-High






Water Audit Report for:|#1 - CITY OF ADEL (GA0750000)

Reporting Year:| 2014 || 172014-122014 |

¢ YOUR WATER AUDIT DATA VALIDITY SCORE IS: 60 out of 100 ***

System Aftribules:

Apparent Losses: Am.Ammfuzgq
+ Real Losses: 93.737 MGt
= Water Losses: | 108.837 |MG/YT
[Ell Unawoidable Annual Real Losses (UARL): | 15.26|MGNr
Annual cost of Apparent Losses: | $47,869]
Annual cost of Real Losses: | §297,145] Val
Retum to
Performance Indicators:
o A_m Non-revenue water as percent by volume of Water Suppied: | 30.5%|
Non-revenue water as percent by cost of operaling system: _ 43.3% | Real Lt
Apparent Losses per service connection per day: | 17.24|gallons/

Real Losses per service connection per day: |

107.01|galions!

Operational Efficiency:

Real Losses per length of main per day*: |

N/A|

Real Lasses per service conneclion per day per psi pressure: |

1.95(gallons/

From Above, Real Losses = Current Annual Real Losses {CARL}): |

93.74|million g

BN hirastructure Leakage Index (ILI) [CARLAJARLY: |

6.14|

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

Uni=ported
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Cost &

O Show me the YOLUME of Nor-Revenue Water
@ Show me tha COST of Non-Revenus Weter

Total Cost of NRW =5357,313
350000
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B Unbilled metered (valued at Cust.Ret.Unit Cost)
8 Unbilled unmetered {valued ot Cust.Ret Unit Cos?)

B Unauth. consumption

| Cust metering inaccuracles

1 Syst. data handling errors

H Real Losses {valved at Cust.Ret.Unit Cost)

80% 50% 100%



Water Audit Report for: #2 - City of Cave Spring (GA 150000) C Show me the YO_UME of Non-Revenue Watsr

Reporting Year:| 2014 || 1/2014.122014 | @ Show ms the COST of Non-Revenue Watar
=+ YOUR WATER AUDIT DATA VALIDITY SCORE IS: 52 out of 100 *** Total Cost of NRW =$40,018
System Attributes: SO0
Apparent Losses: 4,041 |MG/Yr ’
+ Real Losses: 29.998 |MGHYr
= Water Losses: | 34,039 |MG/Yr 25,000 -
Bl  Unavoidable Annual Real Losses {(UARL): | 28.55|MGHr
R1s 3
Annual cost of Apparent Losses: | 530,997 % 20,000
Annual cost of Real Losses: | $6476] Val ¥
Retum k 15,000
Performance Indicators:
Non-revenue waler as percent by volume of Water Supplied: | 23.8%)

Financial: ' 10,000

Non-revenue water as percent by cost of operating system: { 4.8%| Real L
5,000

Apparent Losses per service connection per day: | 6.91|gallons

e Real Losses per service connection per day: | N/A|gallons

Operational Efficiency: ]
uma._ A2 Real Losses per length of main per day*: | 944,67 |gallons 0
Real L ice connection per day per psi pressure: | N/Algalions Bl s e
el S 4 YPRPSR : g n Unbifled unmatered (valied at Va-. Prod. Cost)
¥ Unauth. corsumptisn
From Above, Real Losses = Current Annual Real Losses (CARL): | 30.00|mdllion + it meteing heccanded
Bl Inirastructure Leakage index (ILI) [CARLUARL]: | 1.05| # Syst. dota hardlirg emors

= Feal Losses (valued at Ver. Prod. Cost}

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%



Water Audit Report for: [#3 - City of Dallas O Show me.the VOLUME of Noa-Ravenus Waler

Reporting Year:| 2014 || 1/2014-1272014 | @ Show me the COST of Nan-Ravenus Weter
*+ YOUR WATER AUDIT DATA VALIDITY SCORE IS: 64 out of 100 ** Total Cost of NRW =5154,337
System Attributes:
Apparent Losses: 3.857 |MGAT 120000 “
+ Real Losses: 27.485 |MGiYr !
= Water Losses: | 31.341 |MGAYT 100,000
EN  Unawidable Annual Real Losses (UARL): | 22,64]MG/Yr
Annual cost of Apparent Losses; | $44,043| ,.m a0
Annual cost of Real Losses: | s102317] Vval S
Return ¢ 50000
Performance Indicators:
Non-revenue water as nt by volume of Water Suppfied: 18.5%
Financial: A“H el : P _” ._ 40,000
Non-revenue water as percent by cost of operating system: | 8.8% | Real L
- 20,000
Apparent Losses per service connection per day: | 3.23/gallons
Real Losses per service connection per day: W 22.99|gallons
Operational Efficiency: ; o 4
Real Losses per length of main per day*: | N/A]
n \ . i Unbilled mezared (valuad a: Var. Prod. Cost)
Real L eclio d : 0.26/|gallons
al Losses per service connection per day per psi pressure: | |gations i el e e
2 Unauth. comsumption
From Above, Real Losses = Current Annual Real Losses (CARL): | mﬂ._w__._..___a: MCust. metoring innccuradies
Bl  nfrastructure Leakage Index (L1} [CARLAUARLY: | 1.21] ® Syst. data handling erors

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

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

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%



Water Audit Report for: [#4 - Harlem © Show me the YOLUME of Non-Revenue Water

Reporting Year:| 2014 || 1/2014-12i2014 | ® Show me the COST of Non-Revenue Water
++ YOUR WATER AUDIT DATA VALIDITY SCORE [S: 55 out of 100 ** Total Cost of NRW =5$62,994
Apparent Losses: | 3,704 |MGIYr 25000
+ Real Losses: | 11.315 IMGIYr
= Water Losses: | 15,019 [MGNYr 20,000
B  Unawidable Annual Real Losses (UARL): | 16.52|MGNT
Annual cost of Apparent Losses: | $25,187|
Annval cost of Real Losses: | £20,800| Value 15,000
Retumio R
Performance Indicators:
o Non-revenue water as percent by volume of Water Supplied: | 14.9% | 10003
Financial I_H Non-revenue water as percent by cost of operating system: { 7.9% | Real Los:
5,000 -
Apparent Losses per service connection per day: | 4,43 |gallonsfce
Real Losses per service connection per day. | 13.53|gallons/cc

Operational Efficiency: 0
perational Efficiency Real Losses per length of main per day": NiA|

0.19|galons/ce

B Unbilled metered [valued at Var. Prod. Cost)
B Unbilted unmetered (valued at Var. Prod. Cost)

Real Losses per service connection per day per psi pressure:

¥ Unauth. consumplion
11.31 __ﬂm_ao_-_ mm_ B Cust. meteting inaccuracies

Bl nirastructure Leakage Index {IL]) [CARLAJARL]: | 0.68] 8 Syst data handiing srrors
B Real Losses (valued at Var. Prod. Cost)

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

* This performance indicator applies for systems with a low service connection
Bac=grount

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%



#3 — Dallas

]

Annual cost of Non-Revenue Water: S

B

- 2-fo

1YY, 33
6Y

Your observations ~ are the metrics high, low, or in the middle? What else stands out? '&/= /2 /¢

Data Validity Score:

Data Validity Score (scale of 100) (Y Au'd
Apparent Losses per service connection per day (typical 4-40) 3 OO()S !
Real Losses per service connection per day (typical 20-200) 23 /ow

Real Losses per mile of main per day (typical 400-4000} /)4

The top 1 to 3 focus areas should be: The best tools to address those focus areas:

1. vaidiley , 1L/
5 baoééma.nyi’ loss

3 Cunt meker inaccs

?
1. 2
2 9, (9

3, S

sl

#4 - Harlem
Annual cost of Non-Revenue Water: $ 63,000
Data Validity Score: S5

Data Validity Score (scale of 100) 5< /o

Real Losses per service connection per day (typical 20-200) [Y/

Apparent Losses per service connection per day (typical 4-40} U lo

lo

Real Losses per mile of main per day (typical 400-4000) /A

The top 1 to 3 focus areas should be: The best tools to address those focus areas:
1. \IWCLJ’? ) IL/ 1. /
Aed
2. H“-'Q [’355’ mxzkyauwo 2. 3} 7: 9
3. [,u,n_{ peds < Inees 3.5
uabille & mubtre 2.4 palicies

\‘y{:\: 2-19 >

Your observations — are the metrics high, low, or in the middle? What else stands out? /Lt = D.6£2




! /r. & |
' - #1 - Adel

Annual cost of Non-Revenue Water: S 353 313

Data Validity Score: go /o0

Your observations — are the metrics high, low, or in the middle? What else stands out?

Data Validity Score (scale of 100}
Apparent Losses per service connection per day (typical 4-40) /7  u;d
Real Losses per service connection per day {typical 20-200) /o7 e 4

Real Losses per mile of main per day (typical 400-4000) A /-

The top 1to 3 focus areas should be: The best tools to address those focus areas:
1. 8,9,/
% 9
3.
= P
#2 - Cave Spring St b
Annual cost of Non-Revenue Water: S H0,0/8
Data Validity Score: oy fyp= 2-10

Your observations — are the metrics high, low, or in the middle? What else stands out? /£/ =/ oS5 *

Data Validity Score {scale of 100} 572 /ow
Apparent Losses per service connection per day (typical 4-40) + /&
Real Losses per service connection per day (typical 20-200) ~/A

Real Losses per mile of main per day (typical 400-4000) 7Y Y INL™ d

The top 1 to 3 focus areas should be: The best tools to address those focus areas:
e 2
L e dd lv, 1!,




Water Audit Report for: [#5 - Jesup {GA3050000)

Reporting Year:| 2014 || 1/2014-1212004 |

***YOUR WATER AUDIT DATA VALIDITY SCORE IS: 54 out of 100 ***

System Attributes:

Apparent Losses;
+ Real Losses:

40,186 IMG/Vr

139.535 |MGHYr

= Water Losses:

_

179.721 IMGNVr

Bl Unavoidable Annual Real Losses (UARL):

Annual cost of Apparent Losses:
Annual cost of Real Losses:

Performance Indicators:

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

Financial;

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

Apparent Losses per sarvice connection per day: |
Real Losses per service connection per day: |

28|
“

Real Losses per service conneciion per day per psi pressure;

Operational Efficiency:
b 426 Real Losses per length of main per day*

From Above, Real Losses = Current Annual Real Losses {CARL):
I frastructure Leakage Index (L[} [CARL/UARLE

_

32.73|MGHYr

[ §i27.391]

_

$33.837] Valu

Retum to

35.2%|

18.4% | Real Lo

20.08|gallonsk

69.73/gallons

N/A|

1.20\gallonsk

139.53|mifion g

ﬁ

4.26|

0% 10%- 20% 30% 40% 50%

70%

Cost §

o Show me the VOLUME of Hon-Revenue Water
& Show me the COST of Non-Revenue Water

Total Cost of NRW =$171,207
50,000

80,000

70,000

60,000

50,000

40,000

30,000 -

20,000

10,000

0 -
B Unbilled metared (valued at Var. Prod. Cort)

1 Unbilled unmetered (vaued at Var, Prod. Cost!
¥ Unauth. consumption

B Cust, metering inacuracies

1 Syst. data handling errors

B feal Losses tvedued at Var. Prod. Cestl



System Attributes:

Performance Indicators:

I“H Non-revenue water as percent by volume of Water Supplied: |
Firancial:

Operational Efficiency:

i ]
Water Audit Report for: [#6 - McRaeMWater {2710003)

Reporting Year:{ 2014 || 1/2014-1212014 |
+++ YOUR WATER AUDIT DATA VALIDITY SCORE IS: 52 out of 100 ***

Apparent Losses: 17.758 |MGHYr
+ Real Losses: 23.799 |MG/Yr
= Water Losses: | 41.557 [MGHYr
Bl Unawidable Annual Real Losses (UARL): | 9.37|MG/Yr
Annual cost of Apparent Losses: | $47,769|
Annual cost of Real Losses: | ) 54831  Value
Relum lo R
_ 18.8%|

o.m«e_ Real Los:

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

Apparent Losses per service connection per day: [ 27.03|gallonslec
Real Losses per service connection perday, | 36.22|gallonsfcc
Real Losses per length of main per day": | NiA|
Real Losses per service connectien per day per psi pressure: | 0.72|gallonsfcc
From Above, Real Losses = Current Annual Real Losses (CARL): | 23.80]milfion gal
Bl irastructure Leakage Index {IL}) [CARLUARLY: | 2.54|

ormance indicator applies for systems with a low senvice connection density of less than 32 service conneclions/mile of pipeline

O Show me the VOLUME of Non-Revenue Water
¢ Show me the COST of Non-Revenue Water

Total Cost of NRW =554,013
50,000

45,000

40,000

35,000

30,000

25,000

20,000

15,000

10,000

5,000

0 -
B Unbilled matered {valued at Var, Pragd. Cost)

B Unbilled unmetered fvalued at Var. Prod. Cost)
B Unauth. consumption

B Cust. melering inaccuracies

W Syst. deta handiing errory

H Reat Losses (valued at Var, Prod. Cost)

0% 10%
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80% 0% 100%



Water Audit Report for: [#7 - City of Quitman (0270002)

Q Show me the VOLUME of Non-Revenue Water

—

Reporting Year:| 2014 || 112014- 1212014 | ® Showme the COST of Non-Revenve Water
+ YOUR WATER AUDIT DATA VALIDITY SCORE 15: 47 out of 100 *** Total Cost of NRW HMMN....AH
System Attributes:
Apparent Losses: _ 1.045 __sg 25,000
* Real Losses: | 89.385 |MGHY
= WaterLosses: | 90.430 |MG/Y
20,000
Bl Unawidable Annual Real Losses (UARL): | 16.17|MGY
Annual cost of Apparent Losses: | $1,285] ﬁ
Annual cost of Real Losses: | §21,334] V S 15,000
, Retur
Performance Indicators:
el I“H Non-revenue waler as percent by volume of Water Supplied: | 35.7%| pR
inancial:
Non-revenue water as percent by cost of operating system: | 3.5% | Real
5,000
Apparent Losses per service connection per day: | 1.04|gallor
S Real Losses per service connection per day: | §9.34/|galior
erational Efficiency:
? Real Losses per length of main per day*: | NAA] 0 — -
Real Losses per service connection per day per psi pressure: | 1.37|galior ® Unbilied metered (valued ot Var. Prod. Cost)
| E Unbilled unmetered (volued at Va~. Prod. Cest)
L uth. consumption
From Above, Real Losses = Current Annual Real Losses (CARL); | 89.39|millios ¥ Unauth. eonsamet
B Cust. metering inaccuracies
A infrestructure Leakage index (L)) {CARLUARL; | 5.53] S
* This parformance indicator applies for systems with a low service connection density of less than 32 senvice connections/mile of pipeline ¥ Resl Lowes (valued at Var. Frod. Cost)

20% 30% 50%

g I

100%

70% 80%



Water Audit Report for:|i#8 - SENOIA (0770003) O Shew me the VOLUME of Non-Revemie Water

Reporting Year:| 2014 || 1120141212014 | @ Show me the COST of Non-Revenue Water
*+ YOUR WATER AUDIT DATA VALIDITY SCORE IS: 38 out of 100 *** Total Cost of NRW =$38,122
System Attributes:
i Apparent Losses: | 0.954 |MGIYr 30,000
+ Real Losses: | 11,018 MGV
= Water Losses: | 11.972 MGV 25,000
Bl Unavoidable Annual Real Losses (UARL): (See limits in definition  |MG/Yr
Annual cost of Apparent Losses: | 56,594} ﬁ 20,000
Annual cost of Real Losses: | $7,630] Valu S
Retumto |
15,000
Performance Indicators:
Non-revenue water as percent by volume of Water Suppfied: _ 29.7%|
Financial: : " 10,000
Non-revenue water as percent by cost of operaling system: _ 0.0% | Real Lo
Apparent Losses per service connection per day: | 1.54|gallons/c 5,000 4
o Real Losses per service connection per day: | 17.76|gallons/c m
Operational Efficiency:
ES = Real Losses per length of main per day™: [ N/A| 0
Real Losses per service connection per day per psi pressure: | 0.25|galions/c Sl rrerered (valuedat Vi Prod. Cont)

w Unbllled unmetered {vahsed at Var, Prod. Cost)

u Unauth, corsumgtion

From Above, Real Losses = Current Annual Real Losses (CARL): 11.02|million g:
B nrastructure Leakage Index (LI} [CARLAUARL]: | |

mCust. meterng inaccurades

BSyst. dats handling efron

* This performance indicalor applies for systems with a low service connection densily of less than 32 service conneclions/mile of pipeline mReal Losses valued at Var. Prod. Cost)
SBackground ¢ Ta— ;

0% 10% 20% 30% 40% 50% 60% 70% 80% S0% 100%



g

Annual cost of Non-Revenue Water: $ (.27

Data Validity Score: S J'yp 2=/

Your observations — are the metrics high, low, or in the middle? What else stands out? /(! = 9.3

Data Validity Score (scale of 100} 3 v
Apparent Losses per service connection per day (typical 4-40) 2o A
Real Losses per service connection per day (typical 20-200) +¢ Auid

Real Losses per mile of main per day (typical 400-4000) A/[/A

The top 1 to 3 focus areas should be: The best tools to address those focus areas:
1. dude hq-—.ﬂ&‘ﬂj LS 1. 4
[~ cont made fraecs 5
(oot moes) Y% 7 o)
kst gtite | |a
bolr vw‘ah?

=2
: ool #6 - McRae

el

Annual cost of Non-Revenue Water: S J’L{,W'U’

Data Validity Score: 52

Your observations — are the metrics high, low, or in the middle? What else stands out?

Data Validity Score (scale of 100) <72 lo YRASLE 3 *"]f’ 2-to
Apparent Losses per service connection per day (typical 4-40) 7 7 And / he
Real Losses per service connection per day (typical 20-200) 36 lo

Real Losses per mile of main per day (typical 400-4000) A/ (4

The top 1 to 3 focus areas should be: The best tools to address those focus areas:
1. (unf medu raoecs 1: B
2. \I&J{A t‘LiL) 2. l

3. 3.




U—-&*" i Q“
#7 - Quitman e

Annual cost of Non-Revenue Water: S 22, 7Y/
g7

Data Validity Score:

Your observations — are the metrics high, low, or in the middle? What else stands out?

Data Validity Score (scale of 100) “}1 % /o Itl= 6 ‘A-/p 210 aud

Apparent Losses per service connection per day (typical 4-40) / ) ( w,,(,(c(,.'l.,l 1I'c Sh{)

2

Real Losses per service connection per day (typical 20-200} Q9

Real Losses per mile of main per day (typical 400-4000) A /4

The top 1 to 3 focus areas should be: The best tools to address those focus areas:
1. VeAA CLL'II 1. !
2. pad (055 -baclegrourl 2.9, 10

' A
#8 - Senoia m “"

Annual cost of Non-Revenue Water: ¢ 38,120

Data Validity Score: E54

Your cbservations — are the metrics high, low, or in the middle? What else stands out?

Data Validity Score {scale of 100) 2% [o | ILt /A
Apparent Losses per service connection per day (typical 4-40) 2 |,
Real Losses per service connection per day (typical 20-200) | ¥ hel vy

Real Losses per mile of main per day (typical 400-4000)

The top 1 to 3 focus areas should be: The best tools to address those focus areas:
1. JeMdd L7 1.]
2. pabiied wamedered 2. l, 2 , b

3. nqd [099 ba_d_ﬂrowﬂ 3, "l’ [ 0




