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PURPgSE: This spreadsheet-based water a u d i t t o o l i s designed t o help q u a n t i f y and t r a c k water losses associated w i t h water 
d i s t r i b u t i o n systems and i d e n t i f y areas f o r improved e f f i c i e n c y and cost recovery. I t provides a "top-down" summary water a u d i t 

format, and i s not meant co take the place of a. f u l l - s c a l e , comprehensive water a u d i t format. 

USEj. The spreadsheet contains s e v e r a l separate worksheets. Sheets can be accessed using the tabs towards the bottom of the screen, 
or by c l i c k i n g the buttons on the l e f t below. D e s c r i p t i o n s of each sheet are a l s o given below. 

THE FOLLOWING KEY APPLIES THROUGHOUT: I "lvalue can be entered by user 

Jvalue c a l c u l a t e d based on i n p u t data 

"iThese c e l l s c o n t a i n recommended d e f a u l t values 

Please begin bv p r o v i d i n g the f o l l o w i n g i n f o r m a t i o n , then proceed through eaq:h sheet i n the workbook: 

NAME OF CITY OR UTILITY: CAN DO U t i l i t i e s COUNTRY: United states 

REPORTING YEAR: 

NAME OF CONTACT PERSON: 

2014 

Greg Kurtz 

START DATE(MM/YYYY): 

E-MAIL: 

01/2014 END DATE (MM/YYYY} .- 12/2014 

qkurtaajhazletoncando.com TELEPHONE: 
Ext . 

PLEASS SELECT PREFERRED REPORTING UNITS FOR WATER VOLUME: { M i l l i o n g a l l o n s (US) | 

C l i c k t o advance t o sheet... c l i c k h e r e . g g o r h e i p a b o u t . u n i - s a n d c o n v e i r s i o n 5 

S70-455-1508 
2004 

I n s t r u c t i o n s 

R eporting Worksheet 

Water Balance 

Grading M a t r i x 

Service Connections 

D e f i n i t i o n s 

Loss C o n t r o l Plannin 

The c u r r e n t sheet 

Enter the r e q u i r e d data on t h i s worksheet t o c a l c u l a t e the water balance 

The values entered i n che Reporting Worksheet are used t o populate the water balance 

Depending on the confidence of a u d i t i n p u t s , a grading i s assigned t o the a u d i t score 

Diagrams d e p i c t i n g p o s s i b l e customer s e r v i c e connection c o n f i g u r a t i o n s 

Use t h i s sheet t o understand terms used i n the a u d i t process 

Use t h i s sheet t o i n t e r p r e t the r e s u l t s of the a u d i t v a l i d i t y score and performance i n d i c a t e 

Comments: 

Add comments here to 
track additional 

supporting information, 
sources or names of 

participants 
APR 

p A PUBLIC UTIL 
I f you have questions or comments regarding the software please contact us a t : wlc@awwa.orQ SECRETARY 

7 2SI5 

' comissic 
BUREAU 
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AWWA WLCC Free water Audit Software: Ret 
CopyrigniOIOIO. AmnrtCdn Wolur Works AiBOdultai. All Rnjtiu Rn*iirvad. 

I M I | Click 10 iiccasa doliniljon 
M o t o r Aud iC Roporc ( o r : CAN DO U t i l l t l a n 

Rapocting Yamr: 201* If I/20H - IX/IOH 

Plimsu r.i-\U« ilntn In \\w whiio enlls hiilow. iivnlliiblu, maturinl v»liios Sliould Im iisoi); ll matorod vulnits Uro unnviHlilltlu [ilUiiso nBlirimto ii valuo. Indicnlu your contidoneu In llie uccurncy ol llm 
mnuldaUi by grniling oi idi comparm" (1-10) uslnn tho droo-down Hal Ul llm ln(to( \ni\ Inpm coll, ttovm thu mnusfi ouiir Um cull lo obuln 11 rlnacrlption ol Ihu (irnttcs 

All vo lumos to bo ontorod as: MILLION GALLONS (US) PER YEAR 

WATER SUPPLIED « BnLci ' < i r a d i n i j i n c o l o m n ' E ' 

volviini] l i-om own a o m c n o : 

MuaLisr m o t o r H I T O I - u t i j u u t m e n t (cnLer |JO:iiLivr. v . i l u u l i 

WuL-ir i m p o i t c d ; 

Wntut ' e x p o r t e d ^ 

M et o 
: 15S-BJ0 Million qnllono (US)/yc im/tr) volviini] l i-om own a o m c n o : 

MuaLisr m o t o r H I T O I - u t i j u u t m e n t (cnLer |JO:iiLivr. v . i l u u l i 

WuL-ir i m p o i t c d ; 

Wntut ' e x p o r t e d ^ 

M et o 
e 0 . 000 | |MCI/VI-

volviini] l i-om own a o m c n o : 

MuaLisr m o t o r H I T O I - u t i j u u t m e n t (cnLer |JO:iiLivr. v . i l u u l i 

WuL-ir i m p o i t c d ; 

Wntut ' e x p o r t e d ^ 

M et o i 8 2 . 2 7 0 M()/Vr 

MO/Yr 

volviini] l i-om own a o m c n o : 

MuaLisr m o t o r H I T O I - u t i j u u t m e n t (cnLer |JO:iiLivr. v . i l u u l i 

WuL-ir i m p o i t c d ; 

Wntut ' e x p o r t e d ^ u 10 I . 125 

M()/Vr 

MO/Yr WATER DUPPLIEC: 

M()/Vr 

MO/Yr 

AUTHOBIZKD CONOUMPTIOW 
Eli 11.,d n i . i l . o ind : ia\ 9 217 551 MO/Yi 

B i l l o r t unraaLu iod : SB 8 0 000 MO/Vr 

u n b i l l o d o n : t c i c d . [iU 9 0 000 MG/Vr PcnL : 

Ui ib i 1 l o i t i .nni . iL. i I -nl : 101 a l\ 755 1 

Click horo; B S 
lor holp using oplion 
bu lions below 

| | 0 « ^6 ,755" 

AUTHORIZED CONSUMPTION; | » l 22A .iOlil m/tr • — Usa liuHons la sotocl 
pofconlnoa ol wauir supplind 

vnkio 

MATER LO0IIH3 ( H a t e r S u p p l i e d - A u t h o r i i o d Connumpt ion ) • j . - r n \ M I ; / Y I -

0.58S MC/Yr UnnuChoi l c u d c o n n u m i i L i o n : 1 ^ 1 

D o f u i t l c o p t i o n flolocted Eor u n a u t h o r i i o d c o n n i m p c i o n - 11 g r a d i n y o f 5 l e u p p l i o d buc n o t d i o p l i i y u d 

CiiHUomar miiLttt ' i m i l u n c c i t r i i c : ] 

o . : i ; » | » o 

1AI ; 0 . 000 M(I /Y j - 1 1° • 1 1 
7 0 .000 HtJ/Yr 

A p p a r e n t Loonun : [ jHO [_ 

HUHI Lonai^^ ItTurrnn^ Anniml Rnal Ijinnnn o r CtMt.i 

Ri. ' . i l Loooco • WnL(;i- hoaano - A p p o r i - n t Loo non-. B E ! 

WATER LOSSES: 

SB 

Chooso Ihls oplion 10 
(inlor a poiCantitQn ol 

blllod molorod 
consumplion, Tliis is 
NOT ii data U11 vnluo 

2.1P2 MCl/Yi 

MOM-REVgmiR WATKR 

NON-REVENUE KATER: t f & l 

• T0t.1l M.>i.ur hoait • U n b i l l e d Hoto iod • u n l j i l l . - d uiimnLuicd 

SYSTEM DATA 

l .omjLh o l malnD: | ^ | 

Huinbef n l ' m ; L i v i ! AUD i i i i i c L l v i - o i j r v i c e counocc i i r i nd : j j p f l 

C o n n e c t i o n d o n u i t y : 

Avnr . ia»; l u n g L h o f c u o t o m n r n a r v i c n l i n e ; ffig] 

140 .5 

s 1-16 

1 

7 5 . 0 

c o n n . / m i l . ! m-iin 

Brinr or pi-opBiLy boumkiryl 

A v i i i ' i l g i ! o p e r a t i n g p r c n u u c BE 6S.0 p n l 

COST DATA 

Cmitomur i ^ t ^ l l u n i t cont lapi i l l . 'd toApp. i imn i o , 

V n r l i i b l r proii in-Llon COOL ln^plui l l Lo KIWI) ton 

Ai 9 S I . J 55 ,142 S/Yenr 

1 
T $ 8 . 0 2 | ; / l t ) 0 0 g u l l o n a (US) | 

1 7 S 2 . . n S / M i l l i o n n , i l ln i io 

PBRFORHAHCB INDICATORS 

LlnaneialJlntllcateia 

N o n - i i i ve nun w a t u r • i l l p m c i t n t by vohuni! o l WnUoc f l u p p l i n d : 

H o n - t i ' v c n i i ' ! wnt<;r 00 pt- t -cimt l i y c o o t o t o p o r i i t i n g n y n t o m : 

Annrn i l c o n t o l A p p i i m n c L O D D ' I O : 

A n n m i l c o a t o t R1t.1l LouOf'B: 
S-l .693 

O p n r H t l o n n l E f f l e l a n c y I n d l e a t o r n 

A p i J i i t o n t Loonuu p a r i m r v i c o c o i u i ' i c t i o i i p t r d a y : [_ 

Re. i l L O B H I I I " p e r s e t v i c e connQCLion p e r d o y ' : [ j 

Hi io l I.ODti'jn p u r l e n g t h o i m n i n p u r d a y : [_ 

Rui i l IIODEIISII p e r u o t v i f e c i i i n m c t i n n pfsr duy pe r p n i p i i i - i m i r i : : 

B ¥ l U n i v o i d a b l u A n n u a l K o o l Loaaun (UARl.) : 

Krom Aliovn, Hval l«oo<'n • CurrntiL Annunl Ke.il tonuuii (CAUL): 

H H I i i t n i u t r u c L U i - o I . .u.kug.! I ndex ( t L I ) [CAM,/UAH I.) : 

o n l y tho mont- a p p l l c a t j l n 01 thcoi* two i n d i c . t t o r a w i l l be C A I C I I l . i t o d 

gnlH.nn/conimci.iQii/d.iy 

gal lona/connuctton/d-'iy 

'qal lona/mi le/'d.iY 

11 onn /1 ronnn R11 oti /cli 1 y / p n 1 

B i i l l i o n y . i l l Q i i o / y p i i r 

i l l l i o n g i i H o n u / y c . i r 

HATER AUnTT DATA V f l . ^ D I T Y p p O l l R i 

*** YOUR SCORE IS: 83 out of 100 *** 

A weight r d nc . i l . . t o r the componrntn of comjumption and w.i t . i r looa i n tnc ludnd i n t h ^ c . U c u l a t i o n o t the Wntni A u d i t Duta V a l i d i t y Seor 

P R I O R I T Y AREAS FOR A T T E M T I P M : 

Bnuuei on t in t i n f ' o r m n l : i n n i i r o v i d c d . u u d i t i i c i : i i r i i c y enn bo i m p i o v m i by ^ d i i t . t n i t i i u i l.hn f o l l o w i n g coinponunt-n: 

1: Vo lume f rom own sources 

j 2: Unau lho r lmd conaumpl lon IIMJ.IJiil.l.ll.li-l.iilHM.H-ilNJilKlMllll. o Grading Mntrlx wo 

3: Customor motor ing luncciirncioB 

AWWA Wnlor Loss Control Comniitloo Roporlmg WoiKshooi 



AWWA.WLCC F r e e W a t e r A u d i t S o f t w a r e : W a t e r B a l a n c e Water A u d i t R e p o r t F o r : R e p o r t Y r : 

( Zopyrigtil © 2010. American Waler Works Association. All Rights Reserved. WAS v4.2 CAN DO U t i l i t i e s 2014 

Water Exported 

1.125 
B i l l e d Water Exported 

B i l l e d Authorized Consumption 
B i l l e d Metered Consumption ( i nc . water 
exported) 

217.551 

Revenue Water 

Own Sources Authorized 
Consumption 217.551 B i l l e d Unmetered Consumption 2 1 7 . 5 5 1 

(Adjusted f o r 0. 000 
known e r ro r s ) 224.305 

Unbi l l ed Authorized Consumption 
U n b i l l e d Metered Consumption 

0. 000 
Non-Revenue Water 

(NRW) 

152.938 6. 755 Unbi l l ed Unmetered Consumption 

5. 755 

Water Supplied 

Apparent Losses 

Unauthorized Consumption 

0.5S5 
1 6 . 5 3 2 

234.083 0.585 Customer Metering Inaccuracies 

0. 000 

Systematic Data Handling Errors 

water Losses 0. 000 

water Imported 9.777 

Real Lasses 

Leakage on Transmission and/or 
D i s t r i b u t i o n Mains 

Not broken down 

62.270 9.192 Leakage and Overflows at U t i l i t y ' s 
Storage Tanks 

Wot broken down 
Leakage on Service Connections 

Wot broken down 

AWWA Water Loss Control Committee Water Balance 3 



AWWA WLCC Free Water Aud i t Sof tware: Grading M a t r i j 
Copyright O M10, Amoocan Walw WotVt AssxMon. A« Ritf l l i ReHxvsd. 

Sack to Instructions 

I n the Reporting Worksheet, grades were assigned t o each co=poaent of che audit to describe the confideace and a c c u r a c y of the input data. The grading assigned t o each audit component and 
the corresponding reco=ended i ^ r o v e s e n t s and actions are h i g h l i g h t e d i n y e l l o v . Audit accuracy i s l i k e l y co be inproved by p r i o r i t i i i n g those itesta shown i n red 

Grading 

Improvamen^ 10 auain tughar 
'<J«U giaSaig ior "Vofums ff om 

m Sources" componanL 

Mastai OTBIM en 
Bdjusmient 

ImBfiMnranafoartamWglwf 
Dau grading lo: "(.latmr meier 

V,'filer •mportad: 

IraorovemBnli to olUtfi rtgnat 
data grstfcng (or "Waw 

tmporlsd Votent' component 

Setect Qvs grading 
or\fy if me water 

Exjrchases/irn porta 
aD of its water 

resources {l.o. h4» 
o l ia 

the 
Seiactn/acrtyii 

uiliy lai» 
to have morefi on 

lasouiMaof 
supp '̂n either it* 

IMTI source, arKl/or 
imported 

(purchased |» . 

SalBd n/a if th* 
<vater utilt/a suppl)' 
•s sjictuBVttfy from 

its trMi water 
•ffiOLrcAK {no CxA 

purchased/ 
importoO Aetar) 

Loss than 2514 of water 
prodtKCoi sources are 

nwototj, remainuig sourcet 
are esinated. No regular 

niater acturacy tes^ng. 

to ouni.ta for ?• 
Organize eHorts ts begin to 
coCect ̂ ata for detemuning 
volume from o^n sources 

Inventory mformeOon on 
meters and paper records ol 
meesured votumes in crude 

condition; data error cemot tw 
determined 

DeuoSop plan to restructure 
recordkeeping system to 
capture an flow data; set 

procedure ta review deta daity 
to 3e;«t input wrors 

Less than 75% of imported 
water SCUMS are metered. 

remanng sourcas are 
essmatod. No regi^ar meter 

eccurscytessng. 

iomMliftffar ?• 
Rao'ew BiA water purehata 

agreemants with partner 
suppliers; cort&rm reqiiraments 

lor use and maintenance oi 
KCUTBIO metering, idemfy 

needs for ne™ or replacenwot 
meters witn goal to meter all 

imported water sources. 

35% - 60% ot seated watu 
production sources are metered: 

other sources estmated. No 
regufar meter accuracy tes&ng. 

Conditions 
txlHaen 
2ar>dl 

tonuB'.fvlnr f 
Locate a< water production sources cn maps 
one m field, lauach meter accuracy lesmg for 

eossng meters, begn to instal meters on 
unmetererj water producson sources and 

reptaM any oCsoletB/defecova meters 

No automasc datalosging of 
produeaon volumes: daily 

readings are scnbed on paper 
recores. TanWsaxage elevation 

cnanges are not employed in 
calculatu^g "VolumB from owi 
sources' component. Data rs 
adjusted only when grossly 
evident Qsia error octurs. 

Cond.tnns 
between 
2 and 4 

to ouaTity fora. 
Install automatic oatalogging equipment on 
produoxxi njemrs Sawuity unl i i l ta iagt 

facilities and Lndude ast̂ mated daily volume of 
water added to. or scB-jaeted from. "Water 
Suppbed" votume based u^on cnanges in 

storage 

25% - 50% ol imported water 
sources are metered: other 

Durew estmatarf Ctoragufsr 
meter accuracy testmg. 

CondiSons 
between 
2 ana 4 

To oueEtv for 4-
Locate ai imported water sources on maps and 

i tieW. launch mater accuracy lestng lor 
xiBing metera. begin to InsaB matera on 

unmetereQ imported water imerceonecoons aoc 
eplaee oDsoleio/dalecnv* meivs 

50% - 75% of tieateo water 
producbon sources are metered. 

other sources esunated. 
Occasional meter accuracy testing 

Cond.tona 
Offhifteerr 
J and 6 

to cualify to fl-
Formelne annual meter scaitaey tasting for a l 
source meteia. Complete inhalation of maters 

on unmetered water produeaon sources and 
complete reotacement ot a l obsolete'dafec&v? 

meters . 

Production meter data is logged 
automattcaUy in electronic format 

and reviewed at least on a 
mc«Wy bas*. "Vdurae ftom own 

sourcas* tabulations include 
esamate of daiy changes in 

tanWstorage fadbties. Meier 
deta Is adjusted when gross Cats 
errors occur, or occasional meter 

testing deems this necassary. 

Condibom 
between 
4an3 8 

ta ouarlv [er ^-
Review hourly produeaon meter dota tor grost 

error on. allaast. a weekly basis. Begin to 
nstsll Instrumentation on taniis-'storage facilites 

to record elevation changes. Uae daily net 
storage change to balance ftowa m calaiaLng 

"VJater Suppied" volume. 

50% - 75% of "imported water 
sources are metered, other 

sources eE&rrteted, QscBSJOetal 
meter •ceu.-acy tescng 

Cond.tions 
between 
4 and 6 

tq ouaifv for ̂ -
Foimahza annual meter accuracy testng for aB 
imported water metBcs- Continue tnstalation oi 

meten on unmetered exported water 
imereonnections end repUcemeni of 

obaolete^defective metere. 

t 
At least 75% of treated water j 

production sourus are metered. • 
sr at least 90% of the source flow \ 
is denved from metered sources. | Conditions 

Mater accuOKy latsng ani'of ; Otlwaan 
eleccorvc calibration conducted ! 6 and B 

armualy. Less than 25% of lestad: 
meuis eie found cutsde ot -l- i 

6% accuracy. i 

to Qualify for 9; 
Conduct ennual meter accuracy testing on ad 
meters Compfete project to insul new. or 

.eplace defeelve eiosuig, meiers tc mat eni.-e 
proCucion meter populason is metered. Repair 

eptaca meters outside of e% accuracy. 

Hourfy production meter data 
logged aulomaticaty & reviewed 
on at least a weakly basis. Data 
adpsted to correct gross error ; 

from eouipment malfunction and j 
enc* confirmed by meter Bccuracy: 

testing. TanWswrage faeiLty 
elevation changes ere 

automatically used in calculating a 
balanced ^/oli*ne f rwn own 

sourest* component 

Cond.Dons 
bebmeen 
Band 6 

to Qualify for a-
Complete insaSation of elevawm 

instiumentalion on all tanks'storaga tadlite*-
Continue to use daJy netstorage changeln ' 

eotejlatins balanced -Volume from own 
sources'component A^-uat ptodorton meler 
data for grots error and inaccuracy confirmed 

By testing. 

At least 75% of imported water 
sources ere metered, meter 

accuracy testing end/or electronic 
calibration conducted annually. 
Less man 25% of tested meters 

are found outside of - i ' - B% 
accuracy. 

Conditions 
between 
S and a 

toaua'ifvfotS-
Complete project to insta< new. or replace 

def ettve. meters on al imported water 
mtarconneoons. MmSam annual meter 

accuracy tefcng fot a i imported water maters 
Repair or replace meiera outside of -/-BS 

accuracy. 

100% of treated water production 
sources are metered, meter 

accuracy lesung end electronic 
catbration conducted ennualry, 

less than 10% of meters are found 
ouaide of 6% acmracy 

Conditions 
De.'uraen 
Sand 10 

10 ount-fyfor It?-
Maintain annual meter accuracy lasting for aP 

melars. Repair or replace meter* outside of •!• 

technology; pdol one <x mae replacements 
wiSi innovalve maters in acempt to improve 

meter accuracy. 

Consnuous produraon meler data 
logged automaticaly i reviewed 
03*/. Data MjuCeC to corxact 

gross error from eqiipment 
maUunction £ results of meter 

accuracy lesong. TanV/suirage 
facaity elevation changes are 
euiomancatly used in "Volume 
from own sources* tabulaaons. 

Cond.tions 
between 
Sand 10 

toaunSifyfor tf?: 
LinV aU production and tank/storage fac&ty 

elevation change data to a Supervieory Control 
8 Data Acqui&bon (SCADAJ System, or similar 
computonieej momtonngtam-rol ayslem. and 
estabSsh automatic flow balancing algontrm 
and rogutarty calbrste Between SCADA and 

100% ol imported waler sources 
are metered, meler accuracy 

testing and'or efectroruc 
calOraiorj conductsd armaSty, 

less than 10% of meters are fcund 
outsrie of 6% eccuacy 

Conditions 
between 
Sand to 

lo gua'i^ for 10-
Maintain annual mater accuracy testing fot a l 

meters. Repaj or replace meiers ou^ide of */-
6% accuracy. Investigata new meter 

tedinology; p«ot one or mor» replacements 
wilh innovatrva meters in attempt lo Improve 

meter accuracy. 

100% of treated water produeaon 
sources ore metered, mete: 

accuracy tesiing and eteetronic 
cabbration conducted semi
annually, with less than IDS 

fsund outside of -(- 3% accuracy. 

lo mfrintt-n 10-
SlandardiTe meler occuracy test 

frequency lo semi-annual, ot more 
Irerpieni, lor a l meiers. Repair ot 
tepiace meters outsice of -/-

accuracy. Contmuaffy 
invessgsla/pilot improving 

metering technology. 

Computenied system (SCADA ot 
sonitar) automalicaly balances 

flows from a l sources and 
sttrages: resutti reviewed daily. 

Mass balance technique 
compares produeaon meter d^ta 

to raw (unlreeled) waler ana 
treatment volumes to detect 

anomalies. Regular ca&bra'jon? 
between SCADA and sources 
meters ensure* minimal data 

trenaiej anot. 

lomiiinan 10-. 
Monitor meter innovations for 

Oe-JolojjmBnl of more accurBle 
and Isss eipensrie fknvmelors. 
Continue to reptacs or repair 

meters as Ihey perform ouUide ol 
deseed accuracy turuls. 

100% ol imported water sources 
are metered, meler accuracy 

lesang andJor alactronc 
ejSWBWjn eenduclst) semi
annually, witn lass man 10% 

found outside of -f- 3% eccuraoy. 

lomalma.fi io-
Standardise metat accuracy fast 

freguency lo semiannual, or more 
frequent fot an meters. Repair or 
replace meten outside o! */- 3% 

accuracy, Coolnualfy 
investigaleJpilot Improving 

metanng technology. 
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Grading 

Sefeci n/a J Ihe 
wale* 1 util ity safls OQ 

bulk wator to 

j i i i t j e s (rKi exporTed' 

ivater sales J 

L«S (Tisn 25% oi oiportod 
wa:of sources ois materad, 

1 ^maming sourcm are 

accuracy l e s l n g . 

2 5 % - 50% of axponed water 

sources est^natod No regular 

fnoief accuracy tes&ng. 

b « t w u n 

X 
50% - 75% of e*portec waisc j 
sources ore meEereiJ. o t l w [ 

source* u t imf iEed. Occasional [ 
meler occuracy i es tng | 

Cood / jons 

beTween 

A l leasl 75% of exported wa '^ f 
S f t j r t f t j are mf l ta fod, r r^ ie f 

accuracy l o i ^ n g and/or e lectnxuc 
calibfaiiorL conducted annualty r 

i m 2 5 & £JSa5tei}J7tolff& 
are found outside o l • / - fl% 

accuracy. 

Conditions 

100% of e i pc f t ed w. 
are rnetered, fnetm accuracy • ^ 

testing and/or electronic • 
wLbraUoncond i idod f lnnuaUy , ] 

I r n i h a n 10% o l molers ere found; 
out t ide of -*/- 6% accuracy • 

100% o i evponed water sources 
are metered, meter accuracy 

lescrtg arxt'or eEectronic 
caTLbration conducted semi-

annuaffy. wish tes* than 10% 
found outside of * /- 3% eccurecy. 

Improvwnents lo atta'.n higher 
data grading (or *%Valor 

Exported Vofuma* componenL 

iOQua ' i f v (o r£ ' 
Review bulk water sales 
agreements with pertner 

suppfiera; conf irm reguLrements 
for use & upkeep a l eca j r& t r 
metenng. Iden t f y needs (0 

i f i S a l new, v replace 
defec^ve moTef* as needed. 

To a i j f l f i f y fw 4 : 
Locate all exponsd wa is t source* on maps and 

in f ie ld, launcn mater accuracy lasting for 
e n s t n g m e t e n . begin to u u a H meters on 

unjnetered e f l M f i s d water intecconnecbord and 
replace obso'ete/de-'ec^ve mete r t 

•o qualify f W 6 : 
Formalize annual meter accuracy testing for aU 
exported waler meters. Continue tnstaUaiJon of 

meiers on unroet t f ed exported witter 
interconnections and replacement of 

oe*otata.'defecE!rt metera. 

to q u a f t f y f y 8: 
Comp le i ep ru i ecJH j i nsw l l new . ot rec 

defective, meters o n aD e i p o r t e d w a 
interconnecttons. Maintain annua l m 

accuracy tescng for afl i r nac ted w a m r 
Repair or replace meters outs ide o l 

accuracy. 

tecuattfy f y tQ-
Mamtain annual mater accuracy t&sttng for aft 

meters. Repair or replace meters out t ida of • / -
6 % accuracy. InvastigBte new meter 

[ecnnoiogy. pflot one or more retXacements 
wi th innova lve n>e>et& m at tempi to improve 

meter accuracy. 

to mBtn- j ;n 10-
Standardize meter accuracy test 

(ret juency to wmi -annuaf . w moiH 
frequen:, for afl meters. Repair cn 
replace meters outside of - A 3% 

accuracy. Cor&nuaffy 
investgate/p lo t improving 

meter ing technology. 

AUTHORIZED CONSUMPTION 

n/a (not applicable). 
Select n/aonTyrf 

the encre c u s o m e r 
populaLcn is not 
metered and ts 
bdled for water 

service on a flat or 
fifred rate P a s s . In 

such a case the 
vo lume entered 
must be zero. 

Less than 50% of customers 
with vo lume- tused b i k n g * 
f rom meter readings^ flat or 

f i ied rate b&ed for the ma^onty 
of the customer populat ion 

At least 50% of cu t t ome t * wi th 
votume-tiaaed biffing I rom meter 
reads; f lat rate bded lor others. 

Manual meter reeding, under 50% 

reed success rate, remainder 
es^ms ted . Limited meter records, 

io regular meter testing or 
replecemeftL E&lkng data 

maintained on peper records, wi th 
no a u d i t n g . 

Cond,^ons 
be fneea 
2 and 4 

At teast 7 5 % of customers wi th 
voiume-bBSed bil l ing from meter 
reads: flat or futed rate billed for 

remember. Manual meter reading 
used, at teasl 50% meter reed 
success rate, f a i e d reeds are 
essmated, PurcTiase records 
venfy age of customer meters: 

onty very Cmted meter accuracy 
testing is conducted. Customer 

meters replaced only upon 
complete letture. Computerized 
bBfcng records, but only periodic 

internal euCAng ccnducted. 

Condittons 
between 
4 end 6 

At leasl 90% of cuslomers wi th 
volume-based biHtng f rom meter 
reeds; remaining accounts e re 
esQnui&o. Manual customer 

meter r eadng gives at teest 8 0 % 
Jstomer meter reading success 

rate, faBed m a d ^ are es t imated. 
Good cus t tmer meter records, 
limited meter accuracy test ing, 
regular replacement o l oldest 
meters. Computenzed bdhng 

(Bcords wi th rou tne audj t^ ig of 
globat s a t a a c s . 

Conditions 
between 
G a n d S 

At least 97% of customers with 
volume-based bdfcng trom metet 

reads. At Feast g0% customer 
meter n & d success rate; or 

minimum 60% read success rate 
with planning and budgeung for 

tnsls of Automsbc Metering 
Read J ig {AMR) in one or more 

p4ot areas. Good customer meter 
records. Regular meter accuracy 

testing guides replacement o l 
staUsucalty sjgm-icBnt number o l 

meters each year. RouLne 
audit ing of computenzed bUhng 
records for global and detai led 

statistics; venfJed penodicaDy by 
thud party. 

C o n d ^ o n s 
between 
B a n d 10 

At toast 99% of customers w i lh 
volume-based bittr ig f rom meter 

reads. At least 9 5 % customer 
meter reading success rate; or 
min imum 6 0 % meter reading 
Success rate, with Automatic 
Meter Reading (AMR) mats 

underway. Stabst icaty xagmfiCBnt 
customer meter tessng and 

replacement program in place. 
Computerized billing wi th rout^ie 
detai led audi^rtg, including field 
UTj« igat>on of representative 

sample of accounts. Annual audit 
venf rca ian by third pany. 

Improvements to attain higher 
data grad ing lor "Billed 
Mete red Consumpt ion* 

componen t : 

If I V B A selected 

because the 
cusxomer metof 

p o p u b t i o n i s 
unmHtefed H 

consde r 
esiahfashing a new 
po tcy lo meter ihe 

customer 
p o c ^ K i o n a n d 

emptoy Vb-etor rates 

b a s s d u p o n 
metered votumea 

t o p u a H y f o r ? ' 
Conduct invesfigotKKia Of tn t fs 
o l customer maters to select 

eppropriaie meter m o d e l * 
Budget funding for metef 
mstaQatjons. Investigate 
volume beeed water rate 

stTuctures 

lo cuali fy fcr A: 
Purchase and instaB meters on unmetered 

accounts Implement poftdes to improve meter 

readJig success. Catatog meter information 
during meter read vt&ts to identity ege/modeJ ol 

ebst ing meters Test a minimal number of 
meiers for eco i racy . InstaB computerized 

riKng system. 

to q u a ' f y for 6: 
PuTtfiase and i n ^ ta l merets on unme T ^red 

accounts. Efamnate fiat fee b & n g and 
estabfiart appropriBtB water rate structure based 

upon measured consumpl ion. Continue io 
acrtevo venfiable success in removing manual 
meter r e a d ^ g bsmers . E>pend meter aocmacy 

testvig. Launch regular meter replacement 
program. Conduct r ou t f i e aud.t of global 

statistics 

to cue'. ly f y fl: 
Purchase and install meters o n unmetered 

Bccounts. Assess cost-effectiver.ess of 
Automatic Meter Reading ( A M R ) system lor 
port ion or enure system: or achieve ongoing 

improvements in manual meter reading success 
rate. Raima meter accuracy tescng program. 

Set meter reptacem ent goa ls based upon 
accuracy test rese ts . R e f n e routine audicng 
procedLres based upon g v d party giadance. 

to oua^fy fo* ^ 0 : 
Purchase and instaS meters on uninetered 

a c c o u n t Launch Automatic Meter Reeding 
(AMR) system trials if manual meter reading 
success rate o l at (east 05% is not achieved 
within a five-year program. Continue meter 

ecc t f acy tes tng program. Conduct planning 
and budgetJig for large scale meter 

replacement based upon meter U e cycle 
enetyss using cumi iat rve flow jarg^L Con tnue 
routine auditJig and require annual third party 

rewew. 

lo maintain 10 ' 
Regular internal end tfurd party 
a u d ^ n g . and meter accuracy 
tesSng ensures that accurate 
customer meter readings are 

obtained and entered as the basis 
lor vo lume b a w d bi l l ing. Stay 

abreast of improvements tn 
Advanced Meter ing Infrastructure 

(AMI) and information 
management . Plan and budget 

for f j s t i i e d u p ^ a d e s m meter ing, 
meter reading and baBing data 

manegemenL 
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Cam g ra t i ng for * & n « l 

Unmerefed C o n s y m p K o " 

componerrL 

n/a 

S a l e d n/a i f « « ttie 

pd ley of ttie water 

c u s ^ m e r 

comecteons anO i l 

has been cenfirmec 

Vial aD cus lo roen 
Oo inf leed nave a 

water metec i-Or no 
unmatared 

Wa le t u i l t y [>oBc/ * » ] not 
t e q i i i s eustomw trvetenng: flai 

or finoO tee BBed. H o data 
coneced oo o m o m e t 

consumpt ion, Onfy • t t m a t e * 
o v s t e t t s a ™ danvad /rom d a U 

esbmat-on i rmt f iodt u s n g 
average fiiairo count muiSpBed 
by n u m b w o( cormecaons. 

siTrdei appfoech. 

t o c u a ' t y t o t ? : 
I n w j s g a i a a n a n water unlcy 
pohc / to require metanng of 

ne c u c o m e r j w x r f s M n . e / r j t 
reducuon of unmetered 
e c c o u n s OmOMX p i o t 

melenng project by i n s t i a n g 
water meters in s m a l semple 

ot c m t o m e r eecoonts and 
datalogging the water 

consume t o n . 

Water u'Jity pokey OOM not 
(eau r« cusuxner raetonng. Um or 
t i i ed fee bSed . Some metered 

accounts e j u t in parrs ot the 
t y t t e m (paot areas or Qsaxa 

Metered Areas) witt i e w m m p o o n 
recorded o n pcftabie dataloggers. 

Data f rom these t emp le meters 
ere used to infer coRsumptfton for 

the f o u l customer populat ion. 
Site specific essmabon methods 

are used for unusual 
buttdrngsto-ater U M > . 

Cond.sont 
between 
2 and 4 

f o q u a v f y f y i : 
Implemont a new water u i l r y po lcy r eq i i nng 

customer meter ing. Enpend pflot metering 
s iHfy to i ndude sever al dJterent meter type*. 

" M e n win provide data for economic 
assessment ot futl scale metermg op^ons-

Asaets sites wuh e m s i O^ficuttes to de i i se 
m e e m to odtain water consumption volumes. 

Grading 

Water uUity pofcey does reouue 
metenng end volume besed txEing 
Put lacVa writ ten procedures and 

e m p l o y i casual Qveragnt. 
re iu l=ng in up to 2 0 % of Qttled 

account* b e t i e v M to ce 
unn ta t&nd . A rough eeSmvfe of 
the annuel c o m u m p b o n for en 

mmetered accounts is i nduded in 
the annual water audit, w i lh no 

i rapect io r ot irxlrvidual unmetered 
eccountft 

Condit ions 
between 
a and B 

l o o u n H v I n . B-
St iOg* ! f x n a f f resources I s review t f Z n g 
records to identify unmetered propers ts . 

Specify metenng needs end f u n d u g 
requirements to install sufficient meter* to 

s igruf^ent reduce the number o ! unmetered 
accounts 

Water u'Jity policy does r e q i i i e 
metering end volume based N l i n g 
Put e w n p b o n eas t for a po f t on of 

accounts sued es municipal 
bu i ldngs As many as 15% of 
billed accounts ere unmetered 
due to this exemption or meter 
ins ls la&on S-fficuK-ei. Only a 

group e t t jmate of annusl 
consumpDan for a l unmetered 

eccourKs is included in the annual 
water audit, m t h no inspection of 
IndlvBual m m e f e r e d accounts. 

Cond.sons 
between 
C a n d 8 

t o o u e W f o t f l T 
Ins ta l customer marers on a tuD tca ie basis. 

Refine metenng policy Brtf procedures to 
ensure that a l accounts, incfuding municipal 

p rope ise t . a n desigriatad for m a » r s . 
I m ^ e m e n t procedures lo obta in r e s a l e 

consumption esSmate for unmetered oceounts 
ewsi tmg meter in i ta nation. 

Water utii^y policy requi ies 
metenng ana volume Pssea bBEng 

for aD customer accounts 
However, less thBn 5% oi bBett 

accounts remain unmetered 
because because in sta l a t o n is 

hindered Py unusual 
d m i m s t a n c a s . The goa? is ro 

minimize the nuTnber of 
unmetered oceounts. Re&able 
estimates of consumption ace 

obtained for unmetered oceounts 
via s t e specific e s s m a t m 

methods. 

Cond.tions 
ber*. sen 
S and 10 

l o o u a l f y t p r tQ-
Contmus customer meter installation 

thraughout the service area, wi th a goal to 
m n m i z e unmetered oceounts. Sustain the 

effort l o invesogate accounts with eccess 
r t i f i b^ l j es to devise means to mstaB water 

meters or otherwise measure water 
consumptrao. 

1D 

Walar u t i p * poScy rern i res 
metenng ana volume based OBfcng 

for aU cusuvner accounts. Less 
Ihf ln 2 % of baled accounts are 
unmetered arHl ewst because 

meter ins ia la t ion is n insered By 
unusual o i cums iances I h e goa l 
eas ts to m in inme the nurnPer of 
unmetered accounts ;o Ihe e c e n l 

that is K o n o m i c a l . Re^aBEe 
estimates of consumption are 

obtained a l these accocnts via s t e 
specific est imason methods. 

t o r 110: 
CcnLauG I D ref ine a s s n a s o n 

methods for unmetered 
cons^-mpbon aixf enplore r t l^ans 

to establish meter ing, tor as many 
'ered accounts as rs 

:»y faaab le . 

Unbff lod metered ' 

select iV» if s i 
Pd f ing4 iompt 
consumpt ion is 

unmetereo. 

BJHng practKas e iampt certain 
accounts, su t f i as muntape l 
Buildinffs. but wnsan CKHoaa 

do not east , and a ro ia f i la 
count ot unbil led metered 

accounts is m a v a l a b l e . Meter 
upVeep and meter reeding on 
these accounts is rare and not 
considered a pnonty. Due to 

poor reeordlieeping and keck of 
audit ing, water consumption f a 

s i such accounts is purely 
guessbmsted. 

B X n g prac3c«s e iempt certain 
ocoounts, such as m u n a p a l 
b idd ings , but only scattered, 

datetf wnt ten d rec t r ve t enst to 
Jusify thia practice. A reliable : 

count of unpSed metered 
aca jun t s is unavoi loble. Sporadic 

m e t w replacement and meter 
reading occurs on an e v n e e d e d 

b a t s The total annual water 
consumpt ion for a l unbi l led, 

metered aeeounis is a s s n i t e d : 
Pasad upon approcmat ing the : 

number of e c c o u n a and asogntng 
consumpt ion t rom aebvely paed 

acoounts of seme meter size. 

Improvements to attain higher 
data g rad ing tcr *UnbBled 

mete red Consumpoon" 
component . 

t f l g u a ( M l i r 7 -
R e o a i B H the watar u t i r / i 

poOcy aDp*ing pertain 
accounts to be granted a bilBng 
e u m p t i o n , l > a t l an out tne of 
a. new n n c e n po&cy for oiOng 

e i e m p t o n s . wi lh d e a r 
jusSfication as to why any 

accounts shoutd be exempt 
f rom bffling. and wi tn the 

intention to Veep tne number of 
such accounls to e mirnnn^Ti 

Conditions 
between 
2 and i 

1 

i 
Dated w n t a n procedures permit • 

b t t n g e iempbon for specific ; 
a c c o u o i i . such J i m i ^ n o p a l ( 
properties. Put ere unclear ; 

regarding certain othet types of i 
account* . Meter reading is given < Condit ions 

• o * pnonr / and i t sporadic. : beroean 
Consumpl ion is q i r t n l f i e d f rom | 4 and 6 
meler r e e i t n g * where ava iab le . j 

The total number of u n b a e d . 1 
i t f imelered accounts must be ! 

essmeted along wiai consumpt ion I 
vofumea. 1 ! 

W n s e n poboes regarding bd&ng 
exemppons emst put aonerence in 
practice is ouesoonable. Metenng 

and meter raaamg for municipal 
b u U d n g j is re lab le but sporadic 

for other unbOed metered 
account*. Seriodic eud i tng o t 
such accounts is conducted. 

Waler consumption is ouan l f i ed 

t t i ac t f y f ram meter i ieeiKngs 
where avafab ie . but the majonty 
of the consumpben is est^nated. 

Cond.txms 
between 
6 end 8 

CooC.Sons 
between 

Wnaen policy iden'-fies the types : 
of accounls granted a b t t n g \ 
eaemplion. Customer meter I 

management and meter reading I 
ere considered secondary i 

priorit ies, but meter reading is | . _ 
conducted a t least a m u a i y i o j g ^ f ^ 

obtain consumption volumes tor ; 
the annual water audit. High leve l ; 
aud. i r tg of b f f o g reccirds ensurBS \ 

that a rotable census of such j 
accounts ens£s. • 

i 

Oear ty wnsen po f cy ident^ iss Bu 
types of oceounts g iven a b«6ng 

exemptjon, wup e m p h a s s on 
Veeping such ac t cun t s to a 
rmmmi-Tn. Cuslomer meter 

management and meter reading 
for these accounts is given proper 
pnonty and is re5ably conducted 

Regular euO-mg c o n f j m s tms. 
T o o ] water c o n s r e n o w n for these 

accoun ls is taken from rel iable 
readings f rom accurate meters. 

la Qualify far t : 
Review historic wnt ten direct/vet and poficy 
d o o j n w i t * a towing certain accoun t ! to be 
bd ing-e iampt . Draft an Ouffine o f » wncen 

pc*cy for B & n g exemptions. idanLfy cntena tha 1 

p r a n a a n e x e m p M n . w i n a goal of keeping Bis 
number of accounts lo a mihimum. 

to o u m f v for 6-
Draft e n*w wnt ten policy regarding b & n g 
axempboRs based upon eoRsensu* cntena 

•B^Aing this occurrence. Assign resources to 
audit meter record* end bil l ing records to oPtain 

census of untuHted metered aecow i l t . 

t a c u a i f v f o r B : 
Communica le b f i n g exempt ion policy 

throughout the organization and impfement 
prooedu.-** mat ensure proper account 

management. Conduct mspect ions o l accounts 
confirmed in unbSed metered s ta tu j and venfy 
that accurate melars exist a n d ere schedufed 

for routine meter readings. 

to cuafcfy for IQ-
Ensure that meter management (meter 

occuracy l o s i n g . m a W replecemerM) and 
meler reading activities are accorded Ihe same 
p r m i y as bOed accounts. E s a b f a h ongoing 
annual audit ing process to ensure that water 

consumDtKn is l e i a M y c o f e c l s d and provided 
to the annual water audit process. 

Ip maintain t o : 
Reassess ph iosophy in oflowing 

any water uses to go 'unOiJed". It 

is tmssb le to meter and t f f l aD 
accounts, even if tne fee ens iged 

for waler c o n s u n p t a n is 
discounted or ws iv^c . Meter ing 
and b t t n g aD accounts ensures 

t n a t w a l e i coosumpl.on is tracked 
and wa la r waste f rom pkimti tng 

leaKs is detected end mmemized. 

AWWA Water Loss Control Committee Grading Matrix 6 



ImBrovemBna la BKain n g - l e i 
asia gracLng lor " U n M s o 
U m i a W r M CorwumaEon' 

c o m o o r w i L 

n/a 

Unmlhori i td conmrnplkQ 

l n i p r a v « n « n s la a Sam h i g h » 
=aia g t s o i n g for U n a u t n o r i i o a 

C o n s u m p t o n ' compooen i : 

C u a t o m a r m a l a n n g 

I n a e e u n K b i : 

Grading 

E c e n i o i un&SoO. wvna la rso 
curisumpLjon is u n k n w n dug 
IP unclear oot id e i and poc* 

recor t f ieeping. Tolal 
c cns imp l i on ia ouanl i f iod 

based upon e purely suDjectiva 
esumaie. 

l oaua l i f v f o r S: 
UUiza accepted dafaul l value 

of 1.25% of • y u e m i n p u i 
volume a t an eitpediefl i means 

u gain a raa ionab le 
q i^rd- f ica l ian of this use. 

10 oua^ fy for 2'. 
EstabSsf; a policy regarOing 
wha t water uses should be 

al lowed as unbil led and 
uruneierec Consider tracking 

a smal l sample of one tuc f i 
use (e»: fire nydram flushings^ 

d e a r e i t en l of u n b d e d . 
unmetered consumpt ion is 

untmown. Out a numPer of e v e n s 
are randomly documented each 

year, confirming e i is tence of such 
consumpt ion, but without 

sufficient documentat ion to 
quanti fy en eccurate estimate of 
the annual vo lume c o n s u m e . 

Condit ions 
between 
2 and 4 

to Qualify for S-
Lfakza accepted default vslue of i .25% of 

.ystem input volume as an sx^ed ieM means to 
Ssin a reaaormWe ijaant. ' fea&s/i o / t f » j use 

jg q u r t f v for -t-
E ^ l u a t e the documentat ion o i events that have 
been observed. Meet wi th user groups ( e i : for 
fire n y d r a n n . f ire departments, contractors to 

ascertain tneir need for walar f rom fire 
hydrants}. 

Enen t of untNted. unmetered 
cor^sumpPon is peniaDy lu iown, 

and procedures ens t to d o o m e n t 

certain events such as 
misceltaneous fae hydrant uses. 
FormulaB ts used to quantify the 
consumpt ion f rom such events 

(bme running x typical f lowteta i 
number of events). 

to qual i fy fgr 
U U l i a acceolea oafautt value of 
1.2S% of system input volume as 

e ioed ien t means to gain a 
reasonable quanLfication of a l 
such use. This is paf tcutar fy 

appropriate for water util it ies w h o 
are in the earty stages of the 

water audit ing p r o e e n . 

Default 
vaftw cf 
1.25% of 

system 
input 

volume is 

to Quaf-fv for 

6 Or preater 
Finalize 

policy and 
do field 

P r o c e e n d 
i c p - d w n 

audit eicsls 
andJor a 

great 
volume of 

such use is 
suspected. 

Coherent pofcoes ems! for some 
forms of unbCed . unmetered 
w n s u n p c i o n out others awai t 
closer evaluation- Reasonabte 

recordkeeping for tt ie managed 
uses e u t a and al lows for annual 

volumes to be quant f ted by 
inference, but unsupervised uses 

ere guesst imated. 

Cond.tions 
between 
S a n d 6 

l o o m ' t y f o r S ' 
Asges* walar v & t y po t cy a r a p r o c s d u m to 
ensure that fire hyOrant permits a re x s u e d for 
use By persons outside of me u t l t y . Create 

wnt ten procedures for use and Oocumentation 
of fire hydrants by water utDty personnel. 

Clear pobciet end good I 
l eoxdkeep ing e o n lor t o m e uses ! 

[ e t munetared fire connections ! 
registering consumption), but ! 
other uses (ex: m s c e t a n e o u s 

uses of fire hydrana) have Im i ted | 
oversight. Total consumption i: 
mix of weU quantif ied use such 
from formulae I t ime x typical How) 

or temporary meters, and 
retstrvefy subjective es^mates of 

less regulated u t e . 

j CondtDons 
behveen 
S arm 10 

10 Qualify for 10-
Refine wnt ten procedures to ensure that a l 

uses of unbBed, ixuneterad water are overseen 
Py a structured perrni&ng process managed by 

water u t l t y peraomeL Reessess poScy to 
determine if some of these uses have value in 

t n n g converted to Billed andfor metered status 

O e s t po&cies exist to ident.fy 
pernt t ted use of wstnr in i r M l e d . 

unmera ra j fashion. vi-Ji tfw 
intention o t mimmiang t h u type of 

consumpt ion. Good records 
document each occurrence end 

consumpt ion is qusnti t ied via 
formulae (bme x typical f low) or 

use of temporary meiers 

10: 

Continue to refine po6ey and 
procedures with Intention of 

reducing ihe number ot aSowable 

uses of water in unb i ted end 
unmetered fashion. Any u i « s thai 

c a n f e o o H y oecome baed and 
melereo should be convened 

eventually. 

APPASZHT LOSSES 

select rVa only if ihe 
enure customer 

populat ion is 
unmetered. In such 
a case tne volume 
entered must oe 

zero. 

Extent of unauthonzed 
consumpt ion is unk ruwn que 
to unclear poAcies and poor 

recordkeeping. Total 
unauthorized consumption is 

guesssmaied. 

to gmtMy 'or 5: 
Use accspted defaul t of 0 . i S % 

of s i r o m input w lun te . 
lo gusl i fy f y 2-

Review u t l t y pokey regarding 

wha t water uses are 
considered unsuthonzed. and 

consider tracking a smaQ 
sample of one such oecunence 
(ex: unauthorised fire hydrant 

openings) 

Customer maters ass t . but with 
unorganized paper records on 

meters; no meter accuracy 
tesCng or meter replacament 
program. Wor t t l ow ts dnvsn 

chaoDcatfy by customer 
complaints with no proectve 
management . Loas volume 

Sue to aggregate meter 
inaccuracy is guesssmatea. 

1 

Unauthorized consumpt ion i^ a j 
known occurrence, but i ts extent is ! 

a mystery. There are no j 
requiraments to document j condit ions 

observed eve r t s , but penodie f ie ld : Between 2 

reports capture t o m e of these { and 4 
occurrencet Total unsu f t onzed J 

consumption ca app ronma led frctn! 
this i m t e d deta. 

lo oualifY 'or 5-
Use aceeplad oefautt of 0 25=i of system input 

verfume 

aaualiisfj?-
R e i w w us t ty po*ey regarding what water uses 

are considered unauthor ized, end consider 
traciung a small sample of one such occurrence 

;ex: unauthorized fire hydrant openings) 

Poor reconakeeoing and meter I 
o r t r s i g tu is recognized by water j 

utility management who has ! 
aDotled staff and funding I 

resources to organize improved j 
recordkeeping and start meter ;' 

accuracy t es tng . Existing paper j 
records gathered end organized to j 

provide cursory disposit ion o l j 
meter pop t i abon . j 

Conditions 
between 
2 and 4 

Procedures ens t lo document 
t o m e unauthorized consumpt ion 
such as observed unauthorized 

fire hydrant openings. Use 
formulae 10 Quantify this 

ccosumpuon (t imo running » 
typical flowrate x number of 

events j . 

to Qualify f y 5: 
WJ&ze ascsp lsc detautt value of 

0 .25% of system input volume as 
exped r enl means to gam a 

reasonabte cuanti f icat ion of a l 
such use. This is pameuledy 

appropnale lor 'water u t i ties w h o 
are i n the oa i fy stages of We 

water audit ing process. 

Default 
vahia ot 
0 .25% of 
system 
input 

votume is 
employed 

to gual i fv for 

B or gregrer 
FinaDze 

policy and 
do field 
c t ied is . 

Proceed if 
t o p ^ o w n 

aud.t exists 
Bnd/or a 

great 
vo lume of 
such use is 
suspected. 

R e i a b l e r xt tkeepmg eibsts; 
mete i intormatkxi is improving 

meters ere replaced. Meter 
accuracy testing is conducted 
annually for a small number of 

meters, f u n t e d number of oddest 

meiers replaced each y«sr. 
Inaccuracy volume is largely an 

e tsmate . t u t ref ined based upon 
t i t l e d tassng OBta. 

Condit ions 
between 
i a n d 6 

Coherent policies aost for some 
forms ol unauaxmzed 

consumption But others await 
closer evaluation. Reasonable 

survaifianoe and recordkeeping 
enst for occurrences lhat fa l l 
under ihe policy. Vo lumes 

quant f ied By inference f m m these 
r teords. Unsupervised uses e re 

guets tunaied. 

Condibons 
between 
S a n d a 

Assess waler ut&ty po ic ies to ensure that all 
Vnown occunances of unau thon ieo 

consumption are ouaawed. and that tppcopnati 
penalties are prescribed. Create wnaen 

proceduras for use sna Oocument i t ion o l 
var ious occurrences of unau lhonrad 
consumption as they are uncovered. 

A refcBBIe electronic 
recordkeeping system for meiera 
eidsts. Population includes a mix 

of new high performing meters 
and dated meters with suspect 
accuracy. Routine, but f imi led. 

meter accuracy tes tng and me le r 
faptseement occur. Inaccuracy 

volume is quantif ied using a mix of 
reiaPte and less certain data 

Condit ions 
between 
S a n d B 

I Condit ions 

Clear policies and gooa J 
recordkeeping eidst for certain ' 

events (ex: tampering wish water \ 
meters); other occunences have j 

fimired oversight. Tote! \ 
consumption is a combinat ion of i ? 9 ! W B e ! l 
volumes from formulae ( t m e i t a n a 

typical f kw i ) and subjective i 
en^na tes of unconf irmed i 

consumpt ion. ; 

t o q u a H y f p r t O r 
Refine wnt ten proceduras and assign s ta f l to 
seeV out l ively oeeurtencas ot u n a u j w i e d 
oorsumpoon. Explore new kjeking devices, 
monitors and other technologies designed to 
detect and Ihwart unauthorized consumption. 

Ongoing meter replacement and 
accuracy l e s u i g result in highly 

accurale customer meter 
populat ion. Testing is conducted 
o n s e m p f e s o f m e t e r s a i v a r y i n g ; 
I f espens to delermine opt imum \ 

repEac«ment l ime lor various tvT>es 
of meters 

Condit ions 
between 
S and ID 

Clear p o * d e s exist to Identify an 

known unauthonzed u s e * of 
w a l s i . Staff and procedures exist 
lo provide e n f o r c e m e r r o f poircres 

and detect i fc ia i ionB. Each 
occunanco is qusnt i i ied via 

l o m u t a e ( i m e x typical f low) i 
simBar tnethods. 

110: 
Continua ro refine policy and 
procadures to el iminate any 

loopholes mat a l o w or tacitly 

encourage unauuwnzed 
corsumpt ion . Cont inue to be 
vig3anl in documentat ion and 

enforcement el foctt . 

Good records of number, type and 
size ot customer meters: ongomg 

meler replacement occurs. 
Regular meler accuracy tesung 

gives reliable mas sure of 
composi ia inaccuracy volurne for 

the syfi^em. Wew metanng 
technology is em Braced to keep 

over a ! accuracy improving. 
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Improvenientj lo atum togdei 
Caia gtmiing for •CUKOTOK 
malar inaccuracy votuma' 

componanL 

Syslsmalie Dsta Hanclng 
Error 

I.Tiprovamonii lo ii"ifin nigner 
data jfradinj for "S)itematic 
Data Handling Error volumfl" 

componant: 

n/a 
U n/a latalactad 

bacausa tha 
cuslomer malar 

population ia 
unmetered. 

coraiMr 
esiaBliihaig e new 
poScy io meler th* 

cuitomer 
population and 

employ waler teles 
based upon 

metered volumes. 

Note: aS water 
uULlies incur aome 

amouni of m t 
amor. Even in walar 

UtJitlM wil l 
unmetered 

population* and 
fixed rale tutting, 
errors occur in 
annual billLng 

laBijlBUont. Enter i 
postrve value for 
ihe volume and 
select e grading. 

to eue'.fv for 
Gather available meler 

piOTtiase racoroa Cenduct 
testing on a small number ot 

meters beliBvad to be the most 
inaccurate. Rei/iew staffing 
heeds oi malanng grow) and 

buoget for neceseary resocrcos 
to better orgeruza meter 

marugaawif 

Vague policy lor permitting 
(cmcng r w cuttonw 

accounts) and bdfcng. BH&ng 
data mamtaLned on paper 

records which are m disarray. 
No aud.ta conducted to confim 
billing dala handling efficiency. 
Unknown number of customers 

escape routme bilLng due to 
lack of billing process 

oversignt 

to oualily (or 7-
Draft wntten policy for 
permitting and billing. 

Invostrgata and budget for 
computenzed custtmer bffing 

system. Conduct intial aud-t of 
Wtng record* by flow-charing 
tne basic business processes 

of tne customer acctmnibiffing 
lunction. 

lo ouB'-fyfor^1 

Implement a reliable record Keeping tystam for 
customer mater histones. preierabty using 

ilectronie methods i)^iieally 6ni(ed to. or pan of, 
the Customer B lng System or Customer 

Information System. Eipand meter accurecy 
Eest̂ ig to e larger group of meters 

PoScy for pemwuig and baling 
east* but needs refinement. 

BBng data maintained on paper 
records or insufficienlly capable 

electronic database. Only 
periedie unstiuelured auditing 

work conducted to confirm biffing 
data handlirg efficiency. Vdume 

of unbffied walar due to baling 
lapses is a guess. 

Conditions 
befween 
2 end 4 

lo ousi-fy for4: 
Finalze wncen pofcy for permming and bfltrg. 

tmplemeni a csmputanzao cuttomar bfing 
system. Conduct Waal audit of MKng records 

as part ot tms proeett. 

Grading 

loou»lilvfo'6: 
Standeraize prpcedures for meter 

recordkeeping with Ihe electronic Information 
system. Acceleriie metar accuracy testing and 
- iter replacaments guided Oy testng results. 

Potey and procedures for 
perm-nmg and bOng essl But 

needs refinemem. Computenzed 
tiSng system enisis. but is dated 

or lacks needed funcbonaSty. 
Periodic. Imiled internal aud.ts 

conducted and confirm with 
approomate accurecy the 

consumption volumes lost to 
bmnglsptes. 

ConOiBons 
between 
•land 6 

IflgueHyfore-
Refme permitting and billing procedures and 

ensure consulency with the utity poOcy 
regarding billing, and mmmlze opportunity for 
missed bB&ng* upgrade or replace customer 
biEng system for needed funcSonalty - ensure 
that oiEng adjUKments donl comipt the value 
cf consumption volumes. Procedurtee internal 

annual audit process. 

lo Qualify tor a-
Exuand annual meter eccuracy testing lo 

evaluale e statistically significant number ot 
meter makes/modela. Ei^and meter 

replacament program to replace slaasticaly 
sigm^cant number of poor performing meter* 

each ywr. 

i 
PoDcy for permitting and Billing is £ 

adequate and reviewed j 
eentKtarffy. Compwensed oiEng; 
system in use with Besic reporting; 

avaiaKe. Any effect of biEng i 
aCjvsmants on measured i Cond.tions 

consumption volumes is weU ! between 
understood. Intemel checks of 1 6 and 8 

biEng data error conoucted i 
annually. Reasonably accurate f 
quant.fica-jon of oonsumpsoo j 
volume lost to b&ng leases is ! 

obtained. 1 
i 

to qualify for 8: 
Formalize regulsr revi»* at pemnwig and 

biKr^ practices. Enhance reportmg capably 
of computenzed bifcng system, Fonnaize 

egular aud.tmg process to revaal scope ot data 
handling error. 

lo Qualify for ID: 
Contnue efforts to menage meier population 
with reliable recordkeeping, meter testing and 
replacement Evaluate new meter lypes and 

install one or more tyriea in 5-10 customer 
accounts each year In order to p^ot improving 

metenng technology. 

Permitting and baling policy 
reviewed at least fiiannuaBy. 
Computerized pUing system 

includes an array of repona to 
confirm biEng data and system 
ftftctwnasty. Annual internal 

checks conducted wilh periodic 
third party audiL AccountaBibty 

checks flag baling lapses. 
Con sump son lost lo Baling lapses 

is wen cuant.fied and reducing 
year-py-year. 

Condition* 
between 
Sand 10 

lo qual-fv for 10-
Close potcyfproceduB loopholes that aSow 

ame customer accounts to go untiDed. or data 
handing enors to eiott Ensure DBI internal 

and third parr/ audits are conducted annuaVy, 

SVST2M DATA 

10 

no-
increase Ihe number of man 

lasted end replaced as juAfjed Py 
meler accuracy lest data. 

Conlinually roorntor development 
of new technology in Advanced 
Metenng InfrasSucHire f AMI) to 
grasp opporturiiies for greater 

aceutacy in metering and 
customer ctmsumpvon data. 

SOUTH] policy ensts for permitting 
of an customer bilEng accounts. 

Robust computenzed bAng 
system gives high functionaEty 

and repcnmg cepebfeae*. 
Assessment of poficy and data 

handling errors conducled 
inlemally and audited By third 

party annua ty. ensuring 
consumption lost to baling lapses 
is rrummized and detected as it 

0CCUI5 

Stay aBreasl of customer 
iriformation managemeni 

developments and inrnvauons 
'.torn lor deveiopmenta of 

Advanced Metenng Infrastructure 
(AMI) and mtegrale technology to 

en&jre that customer endpoint 
information is weS^nonilored and 
enorsflapses are at an economic 

Length ot r 

Improvements to attain higher 
data gradtfig tor Teng3i ol 
IVater Mam*" component: 

Poorly assembled and 
maintained peper as-Built 

records of eiistrng water mam 
installationa makes accurate 
aeterminalion of syttem pipe 
length impossble. Length ol 

mains Is guessimated. 

Assign personnel to invenlory 
cunent at-buli records and 

compare with customer billing 
syslem records and highway 

plan*. Ataemple policy 
documents regaramg 

pemuttng and doeumerttjaoii 
Of water main instaBations by 

the uUity and Bidding 
Cevelopers: identfy gaps in 
procedure that resutt in poor 

documentaiion. 

Paper records m poor condition j 
'.no annual tracking of installation* I 

& abandonments). Poor j Conditions 
pioceduies to ensure that new j between 

water mains instaBed by j 2 and J 
developer* are accuraitjy j 

documented. j 

to qua'ifyfor j ' 
Complelo Inventory of paper records of waler 

main installations & ebsndoamenu for a 
number o! years prior to audit year. Review 

polcy and piix«:u,-es fdrcommissianing and 
documenbng new water main installsbon and 

abandonments 

Sound potcy and procedures for 
permitcng and documenaig new 
water main instaBations. But gaps 

in msnagemettf resii» in e 
uncertain degree of error in 
tabulation of mama length. 

Conditions 
Between 
4 and S 

lo oua'.fy for fl-
Finatize updatasfrnprovements Lo policy and 
procedures for nermimngicommissioning new 

TOIJI installations. ConSrm uiventory of records 
for five year* pnor to audit year: cnrrect any 

errorB Or omisHons. 

Sound poScy and procedures existl 
for permitting and commissiorLing ! 
new waler mam*. Hiffily eccurate I r . . . _ „ 

paper records with regiiat field i V*™' 
yaSd9iion:cirel»etroiTicrBcon<5 j § ^ T T 

and assei manegement system in t 
good condition. Includes system i 

backup. 

lo qual'fy for a: 
Launch random field checks of limited number 
oflocaBons. Convert to efecOomc Cstabases 

with backup as justified. 

Sound potcy and procedures enst 
for permtsng end commissioning 

new water mains. Electronic 
recordkeeping end assef 

management system are used lo 
store and manage dala. 

Conditions 
between 
Band 10 

lo qualify for 10: 
Link Geographic Information System (GIS) end 

asset management databases, conduct field 
vvtficabon of data. 

Scund poftcy eosts for managing 
waler mains enensioos and 
•eplacements. Geographic 

Information SyKem (GIS) data 
and asset management database 
agree and random field validation 

Proves truth of databases. 

Continue with standardization and 
random field vaidation IP improve 

knowledge oi system. 
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Number of acwe ANO inactive 
service corvwctiona: 

Improvements to aiiiui higtie' 
data grading for 'Number of 
Active and Inactive customer 

service connections" 
component. 

length ot customer 
service fane. 

Improvements to attain higfiet 
data grading (or "Average 

Length of Cuslomer Service 
Line" component 

n/a 

Note: it Customer 
naler meten are 
located Outside of 

the customer 
Puikttng neit to the 

curbstop or 
boundary 
separacng 

utXtyf customer 
responsibaty, foBon 

the grading 
descnption for 

10(B). Also see 11 
Service Connection 
Diagram worVsheet. 

Vague permitting (of new 
service comecoons) poScy end 

poor paper recordkeeping ot 
customer connectuxis/bflfings 
resull in suspect determinabon 

of the runber of service 
connections, mrhich may be 10-
15% in error from actual count. 

to ouatfy lor 2: 
Draft ne* policy and 

procedures fcr permitLng and 
BBmg, Research and coBect 

paper reeotds Pt instsDations t 
abandonments for several 
years pnor lo audit year. 

General permiQng poScy ansts 
but paper records, procedural 

gaps, and waaV oversight result ir 
quesbonetle lolal for number of 
connecooos. which mey vary 5-

10% of aclual count. 

Conctions 
between 
2 end 4 

looua'fvfor J: 
Refine poicy and procedures for penmnng and 
b&ng. Resaerch computenzed recordkeeping 

^TSlem (CLLStomar Intormabon System or 
Cuslamer Billing Syslem) io improve 

documentation format for service connecwxis. 

Grading 

Permnung poficy a«3 prueedures j 
eiiist. but wi?i aome gaps in 
performance and oversight. 
Computenzed information 

management sysltm is Being Conditions 
brought online to replace dated ! behveen 
paper recordkeeping system, j 4 and 6 

Reasonably accurate becking of 
service connecbon mstatasons & : 
abandonments: but count can be I 

up to 5% in error from actual total. 1 

loqunlivfarfi-
Refine procedures to ensure consistency wiai 

peimitting poficy to estabfish new service 
connections or decommissioo anstir^ 

connections. Improve procesa to include aU 
totals (or at least five years prior to Budhiyear. 

Permong po&cy and procedures 
are adequate and reviewed 
periodically. Computanzad 

information management syslem 
Is In use with annual installationa 
A ebandonmenis totaled. Very 

Smiled field vsnticabons and 
Bud-ts. Error in count of number 
of service eormecoons is beteved 

to be no more that 3S. 

Conditions 
between 
Band 6 

to mie'ifv for 
FcrmaLize regular review of permiEjng pc^cy 

and procedures. Launch random fieM checks 
pf limited number of locations. DeveEcp reports 

and auditing medianismi lor eomputemed 
information management system. 

Permitlng po*cy and procedures 
reviewed at leasl bconnuafly. Wefl 

managed computenzed 
information management system 
and routine, periodic field checks 
and internal system audits glows 
counts of comecbons thai is no 

more than 2% in error. 

Conditions 
between 
8 and 10 

10 oualifyfor 10: 
Close any procedural loopnoles that allow 

installations lo go undocumented. Link 
computerized information management system 
with GeogiBctuc Information System (GIS) and 

formalize field inspection and information 
system aud.lmg processes. Documentation of 
new or decommissioned service connections 

encounters several levels of checks end 
balances. 

GraOinQs 1-9 apply if cuslomer propones are unmeland, if cusomer meters east and are (seated ircsido ihe cuslomer building pmmfsas, or if tfw water uitflry owns end Is responsible for (he anil™ service cwweetfort 
piping from the water main lo Ihe cuslomer building. In any cf Blase esses Ihe average distance between the curbsTOp or boundary sepsratmg utiSty/cuBtOmer lesponsibiiity tor service connection piping, and me tyfiical first 

point of use (e t faucel) or tha customer malar must be quantined. Grading* ot 1 -9 ere used lo grade the validity of tha means to quantify this vohie. 
(See me "Sendee Connection Otegram' worksheet) 

Vague policy easts to define 
the delineation of water utility 

ownership and customer • 
ownenfap of the service 

connection piping. Curbstop* 
are perceived as the 

breakpoint but these have not 
been wed-memtained Or 

documenled. Most are buned 
or obscured. Their location 

vanes widely from sile-to-site. 
and estimating mis distance is 
aitrtrary due 10 Ihe unknown 
location of many curbstops. 

aaiaSfr-fdr-g-
Researcit and coded paper 

records ot service Sue 
irataSations Inspect sovorsl 
sites in tne field using pipe 

locators Io locale cutbsiops-
Obtain the length of Ihrs smsl 
sample of connections in trts 

manner-

Poicy requires that the curbstop 1 
serves as the delineation point 1 
between water utility ownership j 
and customer ownership of the ] 
service connection piping. The ] 

piping ftom tne w*ier main lo the i 
curbstop is the proper^ of Ihe j Cond.Wns 

water utlty; and the piping from ! between 
the curbstop to the customer J 2 and 4 

buPdmg isownedbylhe j 
customer. Curbstop locations are! 

notv-el! documented and Ihe i 
average distance ia based upon a I 

Imiteo number of tocations I 
measured in the field. i 

Formaize and communicale pc4»cy debneatmg 
u^tyfeustomer resporsbSties for service 

connecbon piping. Assess accuracy ot paper 
records by field inspection of a anaS sample of 

setvice connections using pipe locators as 
needed. Research me potential migration 10 a 
compulenzeo information management system 

to store service connection dais. 

Good policy requires thai the 
curbstop serves es the detneBtion 

point between water u'Jity 
ownership and Customer 
ownership of the service 

connection piping Curbstops are 
generally installed as needed and 

are reasonably documented. 
Their location varies widely from 

stle-to-sile. and an esbmata ol mis 
distance is hindered By the 

avaiabity ot paper recortfs. 

ConaiScos 
between 
4 and 8 

Establish coherent procedures lo ensure mat 
pofeytor curbstop. meter installation and 

documentation is foiowed. Gain consensus 
within the waler utiDty for the establishment ol o 
compulerized infoimation management -ystem 

CSear policy Busts to define 
utibtyfcustomer responnb&ty for 

service connection piping. 
Accurate. weB-mainlained paper 
c« base electronic recordkeeping 

system eesls. Penodie field 
checks confirm piping lengths for 
a sample of customer prcperbes. 

j GxxUons 
{ between 
! 6 and 8 

to QUBfefy for 0: 
Implement an eleettonic msans of 

recocakeeping. typicaly via a customor 
informal™ system or customer bSSng system. 

StsndBidife the process to conduct fiekl checks 
of fcmited number of locations. 

dearly worded poScy 
standardizes Ihe location of 

curbstops end meters, which are 
inspected upon installation. 

Accurate and weS maintained 
efedonc records sutf mffi 

periodic field checks lo confirm 
locations ol service lines, 

cuibstops and customer meler 
pits. An accurate number of 
customer proparties from Die 

customer Offing system allows for 
reSable averaging of this tengm. I 

Caexklrxs 
between 
Sand 10 

lOouaHyfor 10: 
Link customer informaiion management system 

and Geographic Information System (GIS). 
standardize process for field venticawn ol 

data. 

10 
Scund permitting poScy and wel 

managed and audited procadures 
ensure refiabie managernent of 
service connection population. 

Computenzed intormation 
manBgement system and 

Geographic Information System 
(GIS) information agree; field 

vabdaaon proves truth of 
databases. Count ot connections 
befeveo io be in error by less than 

I S . 

to mBintfl-n 10: 
Consnue with standardizfltwn one 
random field vaSda lion to improve 

knowledge of system. 

Either of two eondiOons can be 
met ro obtg-n a grading of 10: 

a) The customer water malar is 
locstad outside of the customer 
bidding adfBcem io me curbstop 

Or bcundary separating 
utlty/customer responsibitty lor 
the service connection piping. In 
mis case enlar a value ot zero in 
the Reporting Wotksheet w-ilh a 

grading ot 10. 
B). Customer waler meten are 

locatBO irwoe cus»mer buildings, 
cr me properties are unmetered 

In either case tne distance is 
nighty reSabio since dale is drawn 

from a Geographic Information 
System (GIS) and confirmed by 

routine field checks. 

10 mB'WBln I f r 
Continue with standatdrzation end 
random f eld va&dsijon lo Improve 

knowledge of system. 
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Avetago operBIzig ptossuro: 

lmB.-oveiti»nn 10 onam ngtw 
caia groOcng Iw "Average 

* Opeiating Pressure" 
corrponen!. 

n/a 
Grading 

AvaOaBl* records are poorly 
aaemUed and main^inad 

paper records ot supply pump 
cnaraderistics and water 

dissibuaon rystarn oparaung 
conditions. Average pressure 
is guesstimaled based upon 
Ifiis intormation eno ground 

elevations from crude 
topograpnical maps. Widely 
varying distribution system 

Pressures due to undulating 
£errain4 hign system head loss 

and west/erratic pressure 
controls turther compromise 
the va&dity of the average 

pressure caicutation. 

lo aualify for 
Employ pressure gauging 

ancJor dsiMogging eqiipment 
to obta-n pressure 

measurements from fire 
hydrants. Locate acourata 

topogrephicii maps of eenriee 
ema in order to conSrTn ground 

elevations Research pump 
data sheets to find pump 

pressureiflow cnaractenst>cs 

Limiied letemeay montonng of 
scattered &fes provides some 
static pressure data, which is 

recorded in handwntten logbooks. 
Pressure data is gathered al 

inowdual sites only when low 
prassure complains ante. 

Average pressure is determined 
by averegmg relatively crude data, 

and is affected by significant 
venation in ground elevaiions. 
system head loss and gaps in 

pressure controls in the 
Oistribuiion system. 

Conditions 
between 
2 and 4 

loouat.fy f y 4 L 

Formalize a orocsdure 10 use pressure 
gaugtngttatalogging eouipment to gather 

pressure data during various system events 
such as low pressurE complaints, cr operational 
testing. Gather pump pressure and flow data at 
different flow regimes. Idenlify faulty pressure 

controls (pressure reducing velvas. altitude 
valves, partially open boundary valves) and 
plan to properly configure pressure zones. 
Maks a l pressure data from these efforts 

available to generate systsnkwide average 
pressure. 

1 

i 
Elfectrve pressure controls •' 

separate different pressure zones;; 
moderate pressure vanason : 

across the system, occanonal i 
open boundary valves ere ! 

discovered that breech presaure j 
zones. Basic telemetry mentoring j 

ot the disfnbution system logs 1 Cono.licns 
pressure data electronically. ! between 

Presstao data gathered By gauges! 
or dataloggers at Fire hydrants or ' 

buildings when low pressure 
complaints arise, and dumg fire 
flow tests and system Rushing 

Re&able topographical data eissts.! 
Average pressure is calculaied 

using mis mix of data. 

4 and 8 

to oua'.fy for 6: 
Expend the use of pressure 

gauging/datalogging aquipment to gather 
scattered pressure data at a representatm set 
ot sites, based upon pressure zones or areas 

UtiEza pump pressure and flow data 10 
determine supply need entenng each pressure 

zone or district. Correct any faulty pressure 
controls (pressure reducing valves, altitude 
vahm. pamally open bouodaiy valves) to 

ensure property configured pressure zones. 
Use oupanded pressure dstasel ftom me** 
aeuvllies 10 generate system-wice avemge 

pressure, 

Re&able pressure controls 
separata dstmct prsssure: 

only very occasional open 
boundary vafres are encountered 
lhat breech pressure zones. WeU-
COVBTBO lelemesymonilonng ot 

me distnbulion system logs 
eidensive pressure data 

electroraceSy. Pressure gathered 
by gauges/deiatoggors at fire 

hydrants and buildings when low 
pressure complaints ansa, and 

dunng fire flow tests and system 
flushing. Average pressure is 

determined by using thia mix of 
reliable data. 

Cond-bons 
between 
6 and 6 

lo oualifyjflr^: 
tnstal a Supervisory Control and Data 

Acquisition (SCADA) System to monitor system 
paramelen and control operations. Set regular 

calbratxm schedule for instrumentation to 
insure data accuracy. Obtain accurale 

topographical data and uUlze pressure data 
gathered from Eield turveys lo provide 

eiMnsive. ratable data for pressure averaging. 

WeH-managea, discrete pressure • 
zones east with generally j 

predictabla pressure fluctuations, j 
A cunent lull-scale SCAOA ! 

System easts lo monitor th* water; Cond.tions 
distnbution system and cotect ! between 

dala. including real tme pressure j Band 10 
readings at represenlative tiles ! 
across the syslem. The average [ 
system pressure is de.-armined J 

from laBable SCADA System data.! 

1 

i 

loouatfyfor 10: 
Octain average pressure data from hydraulic 

model of tne distncubon system that has been 
caSBralod via field measuramenls in the water 

dismpution system and confirmed in 
compansons with SCAOA System dala. 

10 

WeH'managed pressure 
disincisizones, SCADA Syslem 

and hydraul« model enst to give 
very precise pressure data across 

Hie water oissibuDon system. 
Average eystem pressure is 

reliably coloitaied from emensive. 
reliable, ana cross-checked data. 

iom3 :r 
Consnue to rofme me nydraidc 
model of Ihe distnbulion system 

and consder taking it with 
SCADA System for real-time 

pressure data calibration, and 
averacring. 
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Grading 
n/a 

10 

Total annual cost of opva'jng 
w«i*t ryirem; 

ImDrovamana lo auain higlieF 
dala gfaoing (w Tolal Annual 
Coal of Operating tne Water 

Syeam" componant; 

Customer retail unit cott 
(•PPUM to Appaienl Lo»»ei): 

Impro'^ementi to acam nigber 
data grading fot •Cuttomer 

Retail Unit Coi f component. 

Variable production cott 
(apptad to Real Uoaea): 

Improvementa to attain nigher 
data grading for "Variable 

Production Cott" component: 

Mote: if tbe water 
ut£ty 

purtnatesAmpons 
its enbre water 

Bipoty, t twi enter 
mount purcnste 
COM of thebuH-

water tupplyin die 
Reporting 

Worhtfieel with a 
of 10 

Incomplete paper records and 
lac* of documentation on marry 

operating functions making 
caiculetion of wafer system 

operating costs a pure 
guasmmale 

Toqualily for ?: 
Gamer avaiaWe records, 

institute new procedures to 
regiiarty coSect and audil 

basic cost data cf most 
Important operations functions. 

Antiquated, cumbersome water 
rate strudure is use. with 

penodie historic amendments 
that were poony documenled 
and implemented: resulting in 
dasses of customers Being 
billed inconsistenl charges. 
The ectuel composite bilDng 
rate likety differs significantly 
from the pubSshed waler rate 
structure, but a lack, ol audiling 

leaves the degree of enor 
indeterminate. 

10 Qinl-fytorJ: 
Formalize tne pmcsss to 
impJemeni wetar rates. 

LncJuding a secure 
documentation pruceaure. 

Create a current, formal water 
rata document and gam 

approval trom e3 staKeholoers. 

Incomplete paper records and 
lack of documer-laton on 

pa-nary operating functions 
(electric power and treatment 
costs most importantly) makes 

calculabon of variable 
product™ costs a pure 

guesstimate 

to ouilfy for 7: 
Gather avaSaWa records, 

inabtute new proeedutes to 
regularly collect and audJ 
oast cost dala and most 

important operations funcaons. 

Reasonably mamtained. but 
incomplete, paper or elactrcrtc 

accounting provides data lo 
estimate Ihe major portion of 
water system operating costs 

Cond-lions 
between 
2 and J 

Ip qualify for J-
Implement an electronic cosl accouncng 

system, structured according to accounting 
standards for watar utilities 

Dated, cumbersome watar rata 
structure, not always employed 

consistently in actual billing 
optuations The actuat compoBie 
billing rale is kntwn to differ from 
Ihe pubBshed water rata slrueiure. 

and a reasonably accurate 
estimate ol tho degree ot enor is 
determined, allowing a composile 

billing rate to be quantified. 

Condiuons 
between 
2 and 4 

to OUSMY for 4: 
Review tne water rale staiclure and 

updata/formaliie as needed. Assess bdfang 
operations to ensure that actual biffing 

operations incorporate the esUbfeshed water 
rate structure. 

Reasonably maintained, but 
incomplete, paper or electronic 

unbng provides data to 
roughly estimate the basic 

operations costs (pumping power j 
coss and treatment costs) and j 

cslct^ste a unt variable j 
production cost. { 

j Cond-bons 
Mfween 
2 and 4 

to qua'.fvfor 4: 
Implement an electronic coat accounting 

system, structured according lo accounting 
standards far water uafittes 

Electronic, industry-standard cost j 
accounting system m place. Gepsl Conditions 

in data known to esst. penodie I between 
intemalrsvtewseonducteaoutnotl Jond6 

a structured audit. • 

|g oualifv f y g-
Estabtsh process for periodic internal audit of 
naler system operating costs: identfy cost data 

gaps end institute procedures for tracking Biese 
outstanding costs 

Slraighl-lonvard walar rale 
stmdure in use. but not updated 

m several years. Billing 
operations reliably employ me rate, 
structure. The composile tiling 

rale is denved from a tingle 
customer dass such Bs residential 
customer accounts, neglecting the 

etfect of d.fferent rates from 
varying customer classes. 

wouaiifvfore: 
Evaluate vofume of water used in 
each usage block by residential 
users. Multiply volumes by tuS 

rale structure. 

Customer 
population 
unmetered. 
Fiied fee 
charged; 

single 
composiia 
number 
derived 

from 
multiple 

customer 
dasses. 

Mas. 
custtrm-n 
nnd chHrow 
rates frgund 
upon wMtfrr 

vo'umes 

Elecbonie. industry-standard cost 
accounting system in place. 
Electric power and treotment 
costs are raiaMy tracked end 

oflow eccurste caJcuEabarr of urnf 
variable production costs based 

on these Iwo inputs only. AI costs 
t ie audited intamaly on a penodie 

bass. 

Cond.tions 
between 
4 and 6 

io guB t̂v for 6-
Formaize procats for regular Iruemal airtits of 
production cotta. Assess whether add.Sonal 
costs (labffiry, residuals manegement. etc.) 

should be aycktM lo cafcufau a mora 
a ecu rale vanable production cost. 

Refiable eiedromc. industry- : 
standard cost accounSng system j 
inplaoe.withaSpemienlwater t Ccndibons 
system opera^ng costs Hacked, 1 beh*een 

Data audited penodicatly by uUity j 6 and S 
personnet. not a CertiSed PubSc ! 

Accountant tCPAK ! 

lo oualifv f a B: 
Standardize the process to conduct routine 

financial audit on an annual basis. 

Clearty wntten. up-to-date water 
rate structure is in force and is 

applied reliably in billing 
operations. Composite customer 

rata is determined using a 
weighted average residenlial rale 
using volumes ot waler in each 

rale block. 

Conditions 
between 
6 and a 

to QUB'.fv tor B-
Evaluate vduma ot water used in each usage 
block by aD dassi&cabons of users Multiply 

vohimes by luS rate structure. 

Re&abie electronic, industry-
standard cost accounting syslem 
in place, with aD pertinent water 
GysJem operating costs tracked. 

Pertinenl additional costs beyond 
power and trealment [d j : labity. 
residuals management, etc.) are 

Liduded in the unt 'variable 
production cost. Data audited et 

least annua5y by utlry personnel. 

Ccnd.sons 
bsMeen 
6 and 8 

to cuaSfv for B-
Formaize me accounting process lo include 

pnmary cost components (power, trealment) as 
wel as secondaiy components (iab*ty. 

reiiduafs management, e i i ) Corxfuct penodie 
third-party audts. 

Rotable electronic, industry- I 
standard cost accowitmg system j 
in place, w i * aU pertinent water j Cond-aons 
syslem operating costs tracked. j between 
Data aud.tsd *tleast ermualy by 1 Sand 10 
utlry personnel, and penodieaJy I 

by Ihug-par^ CPA. j 

lo qualify lor 10: 
Stand erOrze the process to conduct a third-
party financial aue.t by a CPA on an annua! 

basis 

Effocbva water rate struetuie is in 
force and Is appBed reliably in 
biling operations Composite 

customer rate Is datermmed using 
a weighted average compost lo 

consumption rale. Including 
restdential, commarcisl. industrial 
and any oiher customer classes 
within the water rate structure. 

Conditions 
bemeen 
Band 10 

lo qualify for 10-
Condud * periodic third-parry audit ol waler 

used in each usage block by a l dassifieations 
ol users. MiMpiy volumes by [u9 rata soucturs 

RaAabla electronic, mdustry-
stanoard cost accounting system 
in place, with at pertmeol variable 

proOncaon casa trackad. Deta 
sudiled et least ermusfy by utl iy 

penormel. and penodicaly by 
tturd-party. 

Cond.tions 
between 
B end 10 

to aunlify for 10-
Standardize the process to conduct a third-
party financial audit by a CPA on an annusl 

bans. 

Relabie electronic, industry-
slandard cost eooounting s>5tem 
in place, with aB pertinenl water 
syslem operatng costs tracked. 
Data aud.ted annua By by ulity 

peraonnel and by eiuo-parr/ CPA. 

to ma r 110' 

Maintain program, stay abreast of 
enpenses subject to erratic cost 
Changes and ouoget'track costs 

proactrvely 

Third party reviewed weignted 
average composite consumplion 

rale (includes residenlial. 
commercial, industnal, elc.) 

ior a'ntnin in-
Keep waler rate structure curren] 

in addressing the water u t i t /s 
revenue needs Update tne 

calculation of the cuslomer unit 
rate as new rate components, 

customer dasses. or other 
components are mooted. 

Either of two cond-tions can be 
met 10 obtain a grading of 10: 
1) Third parry CPA aud.l of aS 
pnmary and secondary cost 

components on an annual basis, 
or 

2) Water supply is entirely 
purchased as bulk imported water, 
and m t purchase cost serves as 

the variable pmd jcaon cost 

10 m B i n i a i . - i 1 0 -

Maintam program, stay abreast of 
expenses subject to enasc cost 
changes and budget/track costs 

proactrvely 
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AWWA WLCC Free Water Audit Software: Custom 

Copyright ©2010 . American Water Works Assodation, All.Rights Reserved. 
Back to'lnstructions 

Return to Reporting Worksheet 

Average Length of Customer 
Service Line 

The three figures shown on this 
worksheet display the 
assignment of the Average 
Length of Customer Service 
Line, Lp, forthe three most 
common piping configurations. 

Figure 1 shows the 
configuration of the water meter 
outside of the customer building 
next to the curbstop valve. In 
this configuration Lp = 0 since 
the distance between the 
curbstop and the customer 
metering point is essentially 
zero. 

Figure 2 shows the 
configuration of the customer 
water meter located inside the 
customer building, where Lp is 
the distance from the curbstop 
to the water meter. 

Figure 3 shows the 
configuration of an unmetered 
customer building . where Lp is 
the distance from the curbstop 
to the first point of customer 
water consumption, or, more 
simply, the building line. 

In any water system the Lp will 
vary notably in a community of 
different structures, therefore the 
average Lp value is used and 
this should be approximated or 
calculated if a sample of service 
ine measurements has been 
gathered. 

Click (or more 
information 

Connoc t l on ! 
Lp = 0 a Inco motor 

at cu rb s lop 

Connect ion to 
Water Main 

Cuib 
tlop ^ ^ Property 

|** boundary 

Wtxar malar 

Figure 1 Typical house connect ion: Meter at curb stop 
Nol lo scalo 

(underground plpo 
f rom curb s top t o motor) 

Connection to 
Wator Main C u r t , . 

- - Prowany 
| 4 boundary 

'Oattrroom 

Hi 

Typical h o u s e connect ion: Meter inside property 
Not to scnio 

Connec t i on ! 

{undorground pipe 
f rom curb t o point of f i rst use) 

Connect ion to 
Wator Main cu.b-

CurU 
• lop ss proparty 

|-* boundary 
Bairvoom 

Figure 3 Typical house connect ion: Unmetered 
Not to scale 

AWWA Water Loss Control Committee Service Connection Diagram 12 



AWWA WLCC Free Water Audit Software,: Def 
Ctipyrigh!©2010. American Waior Works Association, All Righls Rosorved. 

Back to Ins t ruc t ions 

itenrName Descr on 

• u n n u t h o r i ' / c d coimumpcion • tneuci" under- rug i o t r a t i o n t dntn h i i n d l i i i ! ! e r r o r a 

Inc ludeo n i l Uypeu o t i t t i icci iL 'acicn aaaocial'.ctl w i t h curit:oiiir;r muCci'lng iiu w r ; l l na t i ^ t i i 
l i n n d l i n g e r r o r o (mater vending and b i l l i n g ) , p l u o u n a u t h o r i s e d conaumption ( t h e f c or 
i l l e g a l uae ) . 
MOTE: Q v e r - r e g i o t r a t i o n o t cuntotner metero, leado t o u n d e r - e n t i m a t i o n o£ Real Loooeo. 
u n d e r - r e g J n t r . i t i o n o f cuotorner metera , leado t o o v o r - e u t i m a t i o n o£ Real Loaneo. 

b i l l e d metered + b i l l e d unmetered t u n b i l l e d metered t u n b i l l e d unraetcred 

The volume o i metered and /o r unmetered wa te r t aken by r e g i n t e r e d cuatomera, the water 
s u p p l i e r and o t h e r n who arc i m p l i c i t l y o r e x p l i c i t l y a u t h o r i z e d t o do no by the water 
o u p p l i e r , f o r r e o i d e n t i a l , commercial and i n d u s t r i a l purpouen. T h i a doon NOT i n c l u d e 
water o o l d t o n e i g h b o r i n g u t i l i t i e e (water e x p o r t e d ) . 
A u t h o r i z e d comiumption nuiy i n c l u d e i toma ouch na E i r e f i g h t i n g and t r a i n i n g , t l u a h i n g o£ 
inainD and newern, s t r e e t c l e a n i n g , w a t e r i n g o t m u n i c i p a l yardena, p u b l i c f o u n t a i n s , t r o o t 
p r o t e c t i o n , bvii Lding water , e t c . These may he b i l l e d o r u n b i l l e d , metered o r u i imetercd. 

Average l e n g t h OE c u s t o m e r s e r v i c e 

[line 

Thia i s entered Cor unmetered s e r v i c e s and i n c o l d o r o t h e r areas where meters are 
i n s t a l l e d i n o i d e homes and b u i l d i n g s . I t i o the l e n g t h o l customer s e r v i c e l i n e e i t h e r 
between the u t i l i t y ' s o e r v i c o connection ( o f t e n a t the curb.ttop) and the moCer, o r t o 
tht; b u i l d i n g l i n e ( t i r c t p o i n t o t customer consumption) i t customers are unmetered. 
Note t h a t the len g t h o t n e r v i c o connection between tho main and cuatomer s e r v i c e l i n e i s 
owned by the u t i l i t y and i t n l e n g t h and p o t e n t i a l leakage i a accounted Cor i n the UARI, 
formula by the numbor o f set'vioe connections. 

What r o l o doco the "Averago Length o f Cuatomer Service Line" partuneter aervo i n the 
Water Audit? 
I n many water d i s t r i b u t i o n cyotems the wator u t i l i t y has maintenance r e n p o n n i b i l i t y f o r 
a p o r t i o n o t the customer s e r v i c e p i p i n g trom i t a connection p o i n t n t the water main t o 
t(:e c i i r b a t o p v a l ve l o c a t e d midway Co the cuatcmer b u i l d i n g . The customer i o r e s p o n s i b l e 
t o m a i n t a i n the customer o e r v i c o p i p i n g from the curbstop t o the b u i l d i n g premises. 
When leaks a r i a e on customer s e r v i c e p i p i n g , water u t i l i t i e s respond t a n t e r t o r e p a i r 
leaks than customers when the le a k i s on p i p i n g under t h e i r r e s p o n s i b i l i t y . Leak 
d u r a t i o n s ate longer on the customer-maintained p i p i n g than the u t i l i t y - m a i n t a i n e d 
p i p i n g . The t o t a l l e n g t h oC pipe maintained by customers i s one o f tho components of the 
Unavoidable Annual Real Loos (UARL) equation and i s determined by m u l t i p l y i n g the 
average l e n g t h of customer maintained pip e , Lp by the number of cuatomer s e r v i c e 
connections. Therefore t h i s parameter i n important t o the c a l c u l a t i o n o f the UARL and 
the I n f r a s t r u c t u r e leakage Index ( I L I ) , 

Average operating pressure EEfl 

The average pressure may be approximated when c o m p i l i n g the p r e l i m i n a r y water a u d i t . 
Once r o u t i n e water a u d i t i n g has been e s t a b l i u h e d , a mon; ii c c u r a t e asoeasment o t average 
pressure should be pursued. I t the water u t i l i t y i n f r a n t r u c t u r e i n recorded i n a 
Geographical i n f o r m a t i o n System (GIS) the average prenaure a t many l o c a t i o n s i n the 
d i s t r i b u t i o n system can be r e a d i l y o b t a i n e d . I f a GIS does not e x i s t , a weighted average 
of pressure data can be c a l c u l a t e d from water pressure measured a t v a r i o u s t i r e hydranta 
s c a t t e r e d acroos the water d i s t r i b u t i o n nystem. 

Billed Authorized' Consumpcian 
A l l consumption t h a t i n b i l l e d and a u t h o r i z e d by the u t i l i t y . Thia may include both 
metered and unmetered consumption. See "Authorised Consumption" i o r more i n t o r m a t i o n . 

Silled metered consumption 

A l l metered consumption which i o b i l l e d . Thia includeo a l l groups o f customoro such an 
domestic, commercial, i n d u s t r i a l o r i n s t i t u t i o n a l . I t does NOT i n c l u d e water oold t o 
ne i g h b o r i n g u t i l i t i e s (water exported) which i s metered and b i l l e d . The metered 
consumption data can be taken d i r e c t l y trom b i l l i n g records f o r the water a u d i t p e r i o d . 
The accuracy o£ y e a r l y metered consumption data can be r e f i n e d by i n c l u d i n g an adjustment 
t o account f o r cuatomer meter reading lagtime, however a d d i t i o n a l a n a l y s i s i s neceusjary 
t o determine the adjustment value, which may o r may not be s i g n i f i c a n t . 

f i l l e d unmetered consumption 

A l l b i l l e d consumption which i s c a l c u l a t e d based on estimates o r norms but i n not 
metered. Thin might be a very small component i n f u l l y metered systems ( f o r example 
b i l l i n g based on eotimateo f o r the p e r i o d a customer meter i u out o f order) but can be 
the key consumption component i n systems w i t h o u t u n i v e r s a l metering. I t dona MOT i n c l u d e 
water s o l d t o neighb o r i n g u t i l i t i e s (water exported) which i s unmetered but b i l l e d . 

ponneccion density Dm inumber o f connec t ions / l e n g t h o f mains 
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I tern "Name Description 

Cuscomer metering inaccuracies 

Apparent water l anaen atuiiot! by tho c o l l ' . ' c t i v e under-regi«tivitioi: o f cuavomor waver 
raQtero. Many custotnei" water metera w i l l wear na l a r y e cumulative volumea ot water are 
paaou'd t h r o u g l i them over time. Thia cauneu the metern t o u n t i e r - r o g i a t e r . The a u d i t o r 
han two o p t i o n u t o r e n t e r i n g d a t i i f o r t h i n component o f the i i u d i t . Ths; a u d i t o r can e n t e r 
a percentage u n d e r - r e g i a t r a t i o n ( t y p i c a l l y an eatimated v a l u e ) , t h i a w i l l apply the 
neleuted percentage t o the two c i i t e g o r i e n o f metered connumption t o de;tennine the volume 
of water not recorded due t o cuatomer meter inaccuracy. A l t e r n a t i v e l y , i f the a u d i t o r haa 
s u b s t a n t i a l data from meter t e n t i n g t o a r r i v e a t t h e i r own volumon ot nuch loaaea, t h i a 
voluirie may be entered d i r e c t l y . Note that: a value o f zero w i l l be accepted but an a l e r t 
w i l l appear aaking i f the cuatomer p o p u l a t i o n i a unmetered. Since a l l metered oyatems 
have aome degree o t inaccuracy, then a p o u i t i v e value ahould be entered. A value of zero 
i n t h i a component i n v a l i d o n l y i f the water u t i l i t y doea not mister i t s customer 
p o p u l a t i o n . 

The Customer R e t a i l U n i t Cost represents the charge t h a t customers pay f o r water s e r v i c e 
This u n i t c o s t i s a p p l i e d t o the components o t apparent l o s s , s i nce these losses 
represent water reaching customers but not ( f u l l y ) p a i d t o r . I t i s important t o compile 
these coats per the same u n i t c o s t basis as the volume measure i n c l u d e d i n the water 
a u d i t . For example, i t a l l water volumes are measured i n m i l l i o n g a l l o n s , then the u n i t 
cost should be d o l l a r s per m i l l i o n g a l l o n ( $ / m i l g a l ) . The software a l l o w s the user t o 
s e l e c t the u n i t s t h a t are charged t o cuotomera { c i t h e r S/1.000 g a l l o n s , S/hundred cubic 
f e e t o r S/1.000 l i t r e s ) and a u t o m a t i c a l l y c o n v e r t s those u n i t s t o the u n i t s t h a t appear 
i n the "WATER SUPPLIED" box. Since moat water u t i l i t i e a have a r a t e s t r u c t u r e t h a t 
i n c l u d e s a v a r i e t y o f d i f f e r e n t coots based upon c l a s s o t customer, a weighted average o f 
i n d i v i d u a l c osts and number o f customer accounts i n each c l a s s can be c a l c u l a t e d t o 
determine a s i n g l e compoaite coat t h a t should be entered i n t o t h i s c e l l . F i n a l l y , the 
weighted average c o s t should alao i n c l u d e a d d i t i o n a l chargea f o r sewer, stormwater o r 
b i o n o l i d o processing, i£ those 

charges are based upon the volume of potable water consumed. 

I n f r a s t r u c t u r e Leakage I n d e x ( I L I ) 

The r a t i o o t the Current Annual Real tonnes (Real Losses) t o the Unavoidable Annual Real 
Losaes (UARL). The I L I i s a h i g h l y e f f e c t i v e performance i n d i c a t o r f o r comparing 
(benchmarking) the performance o f u t i l i t i i j n i n o p e r a t i o n a l management o f r e a l losses. 

Length o f a l l p i p e l i n e s (except s e r v i c e comiectioni)) i n the syotem s t a r t i n g from tho 
p o i n t of system i n p u t metering ( f o r example at the o u t l e t o f the treatment p l a n t ) . I t i t 
a l s o recommended t o i n c l u d e i n t h i n meaniue the t o t a l l e n g t h of t i r e hydrant lead pipe, 
fiydrant l e a d pipe i o che p i p e bmnching trom the water main t o the t i r e hydrant. F i r e 
hydrant leads are t y p i c a l l y o t a s u f f i c i e n t l y l a r g e si'/.e t h a t i s more r e p r e s e n t a t i v e of ; 
p i p e l i n e than a ae r v i c o connection. The average l e n g t h o f hydrant leads across the 
e n t i r e system can be assumed i f not known, and m u l t i p l i e d by the number o f f i r e hydrants 
i n the system, which can a l o o be assumed i l not known. This value can then be added t o 
the t o t a l p i p e l i n e l e n g t h . T o t a l l e n g t h o f mains can t h e r e t o r e be c a l c u l a t e d as: 

Length o f Mains, m i l e s = ( t o t a l p i p e l i n e l e n g t h , miles) t [ {(average t i r e hydrant lead 
l e n g t h , f t ) x (number o f f i r e h y d r a n t a ) | / 5.280 f t / m i l e ] 

or 
Length o f Mains, k i l o m e t r e s = ( t o t a l p i p e l i n e l e n g t h , k i l o m e t r e s ) i I {(average f i r e 
hydrant lead l e n g t h , metres) x (number o f t i r e h y d r a n t s ) ) / 1,000 m e t r e s / k i l o m e t r e ] 

An entimate o r measure o f the degree o t any inaccuracy t h a t e x i s t s i n the master meters 
measuring the Volume trom own sources. Please a l a o i n d i c a t e i t t h i s adjustment i s because 
the master meters u n d e r - r c g i a t e r e d { d i d not capture a l l the f l o w ) o r o v e r - r c g i o t e r e d 
o v e r s t a t e d the a c t u a l f l o w ) . A l l systems encounter some degree o f e r r o r i n t h e i r Master 

Meter data. Plcaae e n t e r a p o s i t i v e value. 

HON-REVENUE WATER [Sgf] 
Apparent Louses > Real Looaen t U n b i l l e d Metered « U n b i l l e d Unmetered 

Wator which doea not p r o v i d e any revenue t o the u t i l i t y 

Number of as 
connections 

Lve se rv ice [SHE 
Number o f s e r v i c e connections, main t o curb stop. Please note t h a t t h i a i ncludoo the 
a c t u a l number o f d i s t i n c t p i p i n g connections i n c l u d i n g f i r e connections whether a c t i v e or 
i n a c t i v e . This may d i f f e r s u b s t a n t i a l l y from the number of Customoro {or number o f 
accounts) 

Physical water leases from the p r e s s u r i z e d oyotem and the u t i l i t y ' s storage tanks, up t o 
the p o i n t o f cuatomer consumption. I n metered systems t h i s i s the customor meter, i n 
unmetered s i e i i a t i o n a Uhla i a Vhe f i t v i t ; p o i n t o f conouniption ( a top t a p / t x p ) w i t h i n the 
p r o p e r t y . 
The annual volume l o o t through a l l types o f leaks, breaks and ov e r f l o w s depends on 
trequencien, f l o w r a t e s , and average d u r a t i o n o f i n d i v i d u a l leaks, breaks and ov e r f l o w s . 

•Revenue Water || |water which i n charged t o customers t o p r o v i d e revenue t o the u t i l i t y T 

Systematic data handling errors 
Apparent water losses caused by oyatomatic data handling e r r o r s i n the meter reading and 

b i l l i n g syotem. 

jTotal annual cose o f opera t ing the 
water system 

These coots i n c l u d e thoae f o r o p e r a t i o n o , maintenance and any a n n u a l l y i n c u r r e d c o s t s f o r 
long-term upkeep o f the aystem, auch as repayment o f c a p i t a l bonds f o r i n f r a s t r u c t u r e 
expansion o r improvement. T y p i c a l costs i n c l u d e employee o a l a r i e s and b e n e f i t s , 
m a t e r i a l s , equipment, inourancc, foes, a d m i n i s t r a t i v e costs and a l l o t h e r coots t h a t 
e x i s t t o a u s t i i i n the d r i n k i n g water supply. These costs should not i n c l u d e any costs t o 
operate wastewater, b i o o o l i d a o r o t h e r nyntemn o u t o i d e o f d r i n k i n g water. 
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Description 

Includun water i l l c y a l l y withdrawn Erotn hydranto, i l l e g a l connectiono,' bypiiaaes t o 
oonoumption meter o r meter reading equipment tampering. While t h i n component hau a 
d i r e c t impact on revenue, i n mont water u t i l i t i o n the volume i o low and i t i n recommended 
t h a t the a u d i t o r apply a d e f a u l t value o f 0.2St o f the volume from own oourceo. I f the 
a u d i t o r hau w e l l v a l i d a t e d data t h a t i n d i c a t e n the volume from unauthorized connumptio/j 
i a a u b n t a n t i a l l y h i g h e r o r lower than t h a t generated by the d e f a u l t value then t h i n value 
can be entered. However, f o r mout water u t i l i t i e a i t i u recommended t o apply the d e f a u l t 
value. Note t h a t a valun o f -zero w i l l not be accepted aince a l l water u t i l i t i e a have 
nome volume o f unauthorized connumption o c c u r r i n g i n t h e i r ayatem. 

UARL (gallonn/day)«[5.^1Lm t O.lSNc * 7.5Lc) xP, 
or 

UAKL (Ht r e n / d a y i - ( i a . O L r a >- 0. SNc . 2! i .0[ ,c l x!> 

where: 

• l e n g t h of mainu {milea o r k i l o m e t r e n ) 
• number o f o e r v i c e connectiono 
• t o t a l l e n g t h o f cuntomer o e r v i c e l i n o a (milon o r km} 
• Nc m u l t i p l i e d by the average d i a t a n c e of cuotorner a e r v i c e l i n e , Lp (miloo o r km) 

P • Preaoure (pni or metreo) 

The UARL i s a t h e o r e t i c a l reference value r e p r e a e n t i n g the t e c h n i c a l low l i m i t o f leakage 
t h a t could be achieved i f a l l o f today's boot technology could be o u c c e o a f u l l y a p p l i e d . 
I t i o a key v a r i a b l e i n the c a l c u l a t i o n o t the I n f r a a t r u c t u r e Leakage Index ( I L I ) . I t i s 
not neeeooary t h a t water u t i l i t i e s not t h i s l e v o l as the t a r g e t l e v e l of leakage, unless 
water i s unusually expensive, scarce o r both. 

NOTE: The UARL c a l c u l a t i o n haa not ye t been E u l l y provon aa e f f e c t i v e t o r very nmall, or 
low presaure wator d i o t r i b u t i o n systems. I f , 

ILm X 32) * Nc < 3000 o r 
P <35pai 
i n l i t r e s per dav: 
ILm x 20) t Nc < 3000 or 
P <: Sfim 
then the c a l c u l a t e d UARL value may not be v a l i d . The uoftwate does not d i s p l a y a value 
ot UARL o r I L I i l e i t h e r of theoe c o n d i t i o n s i s t r u e . 

Unbilled Authorized Consumption 
A l l consumption t h a t i o u n b i l l e d , but o t i l l n u t b o r i n o d by the u t i l i t y . Sec "Authoriaed 
Conaumption" f o r more i n f o r m a t i o n . 

Unbilled metered consumption 

Metered Consumption which i s f o r any reason u n b i l l e d . This might f o r example i n c l u d e 
metered conaumption o t the u t i l i t y i t s e l f or water p r o v i d e d t o i n s t i t u t i o n s f r e e o f 
charge. I t does NOT include water s o l d t o neighb o r i n g u t i l i t i o n (water exported) which 
metered but u n b i l l e d . 

Any k i n d o f Au t h o r i z e d Consumption which i s n e i t h e r b i l l e d nor metered. This component 
t y p i c a l l y i n c l u des items such as f i r e f i g h t i n g , f l u o h i n g o f mains and aewers, s t r e e t 
c l e a n i n g , f r o n t p r o t e c t i o n , e t c . I n moat water u t i l i t i c n i t i n a nmall component which 
i s very o f t e n s u b s t a n t i a l l y o v o r e s t l i m i t e d . I t does NOT i n c l u d e water aold t o neighb o r i n g 
u t i l i t i e s (water exported) which i s unmetered and u n b i l l e d - an u n l i k e l y case. This 
component has many sub-components o f water use which are o f t e n tedious t o i d e n t i f y and' 
q u a n t i f y . Becaune o t t h i a , and the f a c t t h a t i t i o u o u a l l y a omall p o r t i o n o f the water 
s u p p l i e d , i t i o recommended t h a t the a u d i t o r apply tho d e f a u l t value o f 1.25* o l the 
volume from own sources. Select the d e f a u l t percentage t o e n t e r t h i s v alue. I f the 
water u t i l i t y a l r e a d y has w e l l v a l i d a t e d data t h a t g ives a valuo s u b s t a n t i a l l y h i g h e r o r 
lower than the d e f a u l t volume, then tho a u d i t o r should e n t e r t h e i r own volume. However 
the d e f a u l t approach i s recommended t o r mont wator u t i l i t i e s . 

Note t h a t a value of zero i s not p e r m i t t e d , since a l l water u t i l i t i e a have aome volume o f 
wator i n t h i n component o c c u r r i n g i n t h e i r syotem. 

Tho user may develop an a u d i t based on one o t thr e e u n i t s e l e c t i o n s : 
t) M i l l i o n Gallons (US) 
2) M e y a l i t r e s (Thousand Cubic Metres) 
3) Acre-ftret 
Once t h i s s e l e c t i o n han been made i n tho i u o t r u c t i o n o oheet, a l l c a l c u l a t i o n s are made on 
tho b a sis o t the chosen u n i t s . Should the user wish t o make a d d i t i o n a l conversions, a 
u n i t c o n v e r t e r i s provided below (uoe drop down monuo t o s e l e c t u n i t s trom the y e l l o w 
u n i t boxes): 

Enter Units: Convert From... Converts to. 

1 Million Gallons (US) 3.0688B3 Ac re-feet 
{ c o n v e r s i o n f a c t o r - 3 . 0 6 8 8 8 3 2 8 9 7 3 7 2 3 ) 
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To uoe Che p u i c e n t value 
choose chio buLton 

D e s c r i p t i o n 

To e n t e r a value choose t h i s b u t t o n and e n t e r 
the value i n the c e l l t o the r i g h t 

Pent: * *' V a l u e : 

LL.25%1 ® O 1 - 1 
NOTE: For u n b i l l e d unmetered consumption and unaut h o r i z e d consumption, a recommended 
d e f a u l t value can be a p p l i e d by s e l e c t i n g the Percent o p t i o n . The d e f a u l t values are 
based on f i x e d percentages o f water a u p p l i c d and are recommended f o r use i n t h i s a u d i t 
unless the a u d i t o r has w e l l v a l i d a t e d data t o r t h e i r system. D e f a u l t values are shown 
by p u r p l e c o l l s , as shown i n the example above. 

I t a d e f a u l t value i o s e l e c t e d , the user does not need t o grade the item; a grading 
value o f 3 i o a u t o m a t i c a l l y a p p l i e d (however, t h i s grade w i l l not be d i s p l a y e d ) . 

(Variable production cost (applied to 
Heal Lossea) 

The cost t o produce and supply the next u n i t o f water. (E.g., S / m i l l i o n g a l l o n s } This 
coot i s determined by c a l c u l a t i n g the summed u n i t coots f o r ground and surface water 
treatment and a l l power used t o r pumping trom the source t o the customer. I t should a l s o 
i n c l u d e the u n i t cost o f bulk water purchased ao an import i t a p p l i c a b l e . 

iVolume from own sources iThe volume o f t r e a t e d water i n p u t t o aystem trom own p r o d u c t i o n f a c i l i t i e s 

Water exported 
Bulk water oold and conveyed out o f the water d i o t r i b u t i o n oyotem. T y p i c a l l y t h i o i s 
wator s o l d t o a neighb o r i n g water u t i l i t y . Be sure t o account f o r any export meter 
inacctiracy i n r e p o r t i n g t h i s volume 

n .Water imported 
Hulk water purchaoed t o become p a r t o f the water s u p p l i e d . T y p i c a l l y t h i o i s water 
purchased from a neighb o r i n g water u t i l i t y o r r e g i o n a l water a u t h o r i t y . Be nuro t o 
account f o r any import meter inaccuracy i n r e p o r t i n g t h i o volume 

apparent looses < r e a l losses 

The d i t t e r o n c c between Syotem Input and Au t h o r i z e d Consumption. Water losses can be 
considered as a t o t a l volume f o r the whole system, o r f o r p a r t i a l oyotemu ouch as 
tra n s m i o s i o n o r d i s t r i b u t i o n systems, or i n d i v i d u a l zones. Water Losses cona i n t o f Real 
Losses and Apparent Loosen. 
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Back to Instructions 

Water Loss Control Planning Guide 

Water Audit Data Validity Level / Score 
Functional Focus 

Area Level 1 (0-25) Level II (26-50) Level 111(51-70) Level IV (71-90) Level V (91-100) 

Audit Data Collection 
Launch auditing and loss control 

team; address production 
metering deficiencies 

Analyze business process for 
customer metering and billing 

functions and water supply 
operations. Identify data gaps. 

Establish/revise policies and 
procedures for data collection 

Refine data collection practices 
and establish as routine 

business process 

Annual water audit is a reliable 
gauge of year-to-year water 

efficiency standing 

Short-term loss control 

Research information on leak 
detection programs. Begin 

flowcharting analysis of 
customer billing system 

Conduct loss assessment 
investigations on a sample 

portion of the system: customer 
meter testing, leak survey, 

unauthorized consumption, etc. 

Establish ongoing mechanisms 
for customer meter accuracy 
testing, active leakage control 
and infrastructure monitoring 

Refine, enhance or expand 
ongoing programs based upon 

economic justification 

Stay abreast of improvements in 
metering, meter reading, billing, 

leakage management and 
infrastmcture rehabilitation 

Long-term loss control 

Begin to assess long-term 
needs requiring large 

expenditure: customer meter 
replacement, water main 

replacement program, new 
customer billing system or 
Automatic Meter Reading 

(AMR) system. 

Begin to assemble economic 
business case for long-term 
reeds based upon improved 

data becoming available 
through the water audit process. 

Conduct detailed planning, 
budgeting and launch of 

comprehensive improvements 
for metering, billing or 

infrastructure management 

Continue incremental 
improvements in short-term and 

long-term loss control 
interventions 

Target-setting 
Establish long-term apparent 
and real loss reduction goals 

(+10 year horizon) 

Establish mid-range (5 year 
horizon) apparent and real loss 

reduction goals 

Evaluate and refine loss control 
goals on a yearly basis 

Benchmarking 

Preliminary Comparisons - can 
begin to rely upon the 

Infrastructure Leakage Index 
(ILI) for performance 

comparisons for real losses 
(see below table) 

Performance Benchmarking - ILI 
is meaningful in comparing real 

loss standing 

Identify Best Practices/ Best in 
class - the ILI is very reliable as 

a real loss performance indicator 
for best in class service 

For validity scores of 50 or below, the shaded blocks should not be focus areas until better data validity is achievea 
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Once data has been entered i n t o the Reporting Worksheet, the performance i n d i c a t o r s are a u t o m a t i c a l l y c a l c u l a t e d . 
How does a water u t i l i t y operator know how w e l l h i s or her system i s performing? The AWWA Water Loss Control 
Committee provided the following t a b l e to a s s i s t water u t i l i t i e s i s gauging an approximate I n f r a s t r u c t u r e Leakage 
Index ( I L I ) t h a t i s appropriate for t h e i r water system and l o c a l c o n d i t i o n s . The lower the amount of leakage and 
r e a l l o s s e s that e x i s t i n the system, then the lower the I L I value w i l l be. 

Note: t h i s t a b l e o f f e r s an approximate g u i d e l i n e for leakage reduction t a r g e t - s e t t i n g . The best means of s e t t i n g 
such t a r g e t s include performing an economic assessment of v a r i o u s l o s s c o n t r o l methods. However, t h i s t a b l e i s 
u s e f u l i f such an assessment i s not p o s s i b l e . 

General Guidelines for Setting a Target I L I 
(without doing a f u l l economic analysis of leakage control options) 

Target I L I Range Financial Considerations Operational Considerations Water Resources Considerations 

1.0 - 3.0 

water resources are c o s t l y t o 
develop or purchase,- a b i l i t y t o 
increase revenues v i a wacer rates i s 
g r e a t l y l i m i t e d because of 
r e g u l a t i o n or low ratepayer 
a f f o r d a b i l i t y . 

Operating w i t h system leakage above 
t h i s l e v e l would require expansion 
of e x i s t i n g i n f r a s t r u c t u r e and/or 
a d d i t i o n a l water resources t o meet 
the demand. 

Available resources are g r e a t l y 
l i m i t e d and are very d i f f i c u l t 
and/or environmentally unsound to 
develop. 

>3.0 -5.0 

Water resources can be developed or 
purchased at reasonable expense; 
p e r i o d i c water rate increases can be 
f e a s i b l y imposed and are t o l e r a t e d 
by the customer population. 

E x i s t i n g water supply i n f r a s t r u c t u r e 
c a p a b i l i t y i s s u f f i c i e n t to meet 
long-term demand as long as 
reasonable leakage management 
cont r o l s are i n place. 

Water resources are believed t o be 
s u f f i c i e n t t o meet long-term needs, 
but demand management; i n t e r v e n t i o n s 
(leakage management, water 
conservation) are included i n the 
long-term planning. 

>5.0 - 8.0 

Cost to purchase or o b t a i n / t r e a t 
water i s low, as are rates charged 
t o customers. 

Superior r e l i a b i l i t y , capacity and 
i n t e g r i t y of the water supply 
i n f r a s t r u c t u r e make i t r e l a t i v e l y 
immune t o supply shortages. 

Water resources are p l e n t i f u l , 
r e l i a b l e , and e a s i l y extracted. 

Greater than 8.0 

Although operational and f i n a n c i a l considerations may allow a long-term I L I greater than 8.0, such a l e v e l of 
leakage i s not an e f f e c t i v e u t i l i z a t i o n of water as a resource. S e t t i n g a t a r g e t l e v e l greater than 8.0 -
other than as an incremental goal t o a smaller long-term targ e t - i s discouraged. 

Less than 1.0 

I f the c a l c u l a t e d I n f r a s t r u c t u r e Leakage Index ( I L I ) value f o r your system i s 1.0 or less, two p o s s i b i l i t i e s 
e x i s t . a) you are maintaining your leakage at low l e v e l s i n a class w i t h the top worldwide performers i n 
leakage c o n t r o l , b) A p o r t i o n of your data may be flawed, causing your losses t o be g r e a t l y understated. 
This i s l i k e l y i f you c a l c u l a t e a low I L I value but do not employ extensive leakage c o n t r o l p r a c t i c e s i n your 
operations. I n such cases i t i s b e n e f i c i a l t o v a l i d a t e the data by performing f i e l d measurements to confirm 
the accuracy of production and customer meters, or t o i d e n t i f y any other p o t e n t i a l sources of e r r o r i n the 
data. 
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