Appendix E

Utility Audits Using AWWA WLCC Software
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AWWA WLCC Free Water Audit Software: Reporting Worksheet

Back to Instructions
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I *** YOUR SCORE IS: 93 out of 100 *#**

[ 1: Master meter error adjustment | ;
|v 2: Unauthorized consumption | Eor more information, click here to see the Grading Matrix worksheet
|1 3: Unbllled unmetered | : :

AWWA Water Loss Control Committee Reporting Workshest 2
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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, for the 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 thel
average Lp value is used and
this should be approximated or
calculated if a sample of service
line measurements has been
gathered.
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Figure 1 Typical house connection: Meter at curb stop
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This is entered for unmetered services an in cold or other areas where meters are
installed inside homes and buildings. It is the length of customer service line either
between the utility's service connection {often at the curbstop) and the meter, or to the
building line (first point of customer consumption) if customers are unmetered. Note
that the length of service connection between the main and customer service line is owned
by the utility and its length and potential leakage is accounted for in the UARL formula
by the number of service connections.

What role does the "Average Length of Customer Service Line® parameter serve in the Water
Audit?

In many water distribution systems the water utility has maintenance responsibility for a
portion of the customer service piping from its connection point at the water main to the
curbstop valve located midway to the customer building. The customer is responsible to
maintain the customer service piping from the curbstop to the building premises. When
leaks arise on customer service piping, water utilities respond faster to repair leaks
than customers when the leak is on piping under their responsibility. Leak durations are
longer on the customer-maintained piping than the utility-maintained piping. The total
length of pipe maintained by customers is one of the components of the Unavoidable Annual
Real Loss (UARL) eguation and is determined by multiplyi

All metered consumption which is billed. This includes all groups of customers such as
domestic, commercial, industrial or institutional. It does NOT include water sold to
neighboring utilities (water exported) which is metered and billed. The metered
consumption data can be taken directly from billing records for the water audit period.
The accuracy of yearly metered consumption data can be refined by including an adjustment
to account for customer meter reading lagtime, however additional analysis is necessary
to determine the adjustment value, which may or may not be significant.

All billed consumption which is calculated based on estimates or norms but is not
metered. This might be a very small component in fully metered systems (for example
billing based on estimates for the period a customer meter is out of order) but can be
the key consumption component in systems without universal metering. It does NOT include
water sold to neighboring utilities (water exported) which is unmetered but billed.

=number of connections / length of mains

AWWA Water Loss Control Committee Definitions 12



Apparent water losses caused by the collective under-registration of customer water
meters. Many customer water meters will wear as large cumulative volumes of water are
passed through them over time. This causes the meters to under-register. The auditor
has two options for entering data for this component of the audit. The auditor can enter
a percentage under-registration (typically an estimated value), this will apply the
selected percentage to the two categories of metered consumption to determine the volume
of water not recorded due to customer meter inaccuracy. Alternatively, if the auditor has
substantial data from meter testing to arrive at their own volumes of such losses, this
volume may be entered directly. Note that a value of zero will be accepted but an alert
will appear asking if the customer population is unmetered. Since all metered systems
have some degree of inaccuracy, then a positive value should be entered. A value of zero
in this component is valid only if the water utility does not meter its customer
population.

The Customer Retail Unit Cost represents the charge that customers pay for water service.
This unit cost is applied to the components of apparent loss, since these losses
represent water reaching customers but not (fully) paid for. It is important to compile
these costs per the same unit cost basis as the volume measure included in the water
audit. For example, if all water volumes are measured in million gallons, then the unit
cost should be dollars per million gallon ($/mil gal). The software allows the user to
select the units that are charged to customers (either $/1,000 gallons, $/hundred cubic
feet or $/1,000 litres) and automatically converts these units to the units that appear
in the "WATER SUPPLIED" box. Since most water utilities have a rate structure that
includes a variety of different costs based upon class of customer, a weighted average of
individual costs and number of customer accounts in each class can be calculated to
determine a single composite cost that should be entered into this cell.

The ratio of the Current Annual Real Losses (Real Losses) to the Unavoidable Annua Real
Losses (UARL). The ILI is a highly effective performance indicator for comparing
{benchmarking) the performance of utilities in operational management of real losses.

Length of all pipelines (except service connections) in the system starting from the
point of system input metering (for example at the outlet of the treatment plant). It is
also recommended to include in this measure the total length of fire hydrant lead pipe.
Hydrant lead pipe is the pipe branching from the water main to the fire hydrant. Fire
hydrant leads are typically of a sufficiently large size that is more representative of a
pipeline than a service connection. The average length of hydrant leads across the
entire system can be assumed if not known, and multiplied by the number of fire hydrants
in the system, which can also be assumed if not known. This value can then be added to
the total pipeline length. Total length of mains can therefore be calculated as:

Length of Mains, miles - (total pipeline length, miles) + [ {{average fire hydrant lead
length, ft) x (number of fire hydrants)} / 5,280 ft/mile ]

or
Length of Mains, kilometres = (total pipeline length, kilometres) + [ {{average fire

hydrant lead length, metres) x (number of fire hydrants)} / 1,000 metres/kilometre ]

An estimate or measure of the degree of any inaccuracy that exists in the master meters
measuring the Volume from own sources. Please also indicate if this adjustment is because
the master meters under-registered (did not capture all the flow) or over-registered
{overstated the actual flow). All systems encounter some degree of error in their Master
Meter data. Please enter a positive value.

= Apparent Losses + Real Losses + Unbilled Metered + Unbilled Unmetered
Water which does not provide any revenue to the utility

Number of service connections, main to curb stop. Please note that this includes the
actual number of distinct piping connections including fire connections whether active or
inactive. This may differ substantially from the number of Customers (or number of
accounts)

Physical water losses from the pressurized system and the utility’s storage tanks, up to
the point of customer consumption. In metered systems this is the customer meter, in
unmetered situations this is the first point of consumption (stop tap/tap) within the
property.

The annual volume lost through all types of leaks, breaks and overflows depends on
frequencies, flow rates, and average duration of individual leaks, breaks and overflows.

Apparent water losses caused by systematic data handling errors in the meter reading and
billing system.

These costs include those for operations, maintenance and any annually incurred costs for
long-term upkeep of the system, such as repayment of capital bonds for infrastructure
expansion or improvement. Typical costs include employee salaries and benefits,
materials, equipment, insurance, fees, administrative costs and all other costs that
exist to sustain the drinking water supply. These costs should not include any costs to
operate wastewater, biosolids or other systems outside of drinking water.

AWWA Water Loss Control Committee Definitions 13



Descr ption

Includes water illegally withdrawn from hydrants, illegal connections, bypasses to
consumption meter or meter reading equipment tampering. While this component has a
direct impact on revenue, in most water utilities the volume is low and it is recommended
that the auditor apply a default value of 0.25% of the volume from own sources. If the
auditor has well validated data that indicates the volume from unauthorized consumption
is substantially higher or lower than that generated by the default value then this value
can be entered. However, for most water utilities it is recommended to apply the default
value. Note that a value of zero will not be accepted since all water utilities have
some volume of unauthorized consumption occurring in their system.

UARL (gallons/day)={(5.41Lm + 0.15N¢ + 7.5Lc) xP,
or
UARL (litres/day)=(18.0Lm + 0.8Nc + 25.0Lc) xP

where:
Lm = length of mains (miles or kilometres)
Nc = number of service connections
Lc = total length of customer service lines (miles or km)
= Nc multiplied by the average distance of customer service line, Lp {(miles or km)
P = Pressure

The UARL is a theoretical reference value representing the technical low limit of leakage
that could be achieved if all of today's best technology could be successfully applied.
It is a key variable in the calculation of the Infrastructure Leakage Index {(ILI). It is
not necessary that water utilities set this level as the target level of leakage, unless
water is unusually expensive, scarce or both.

NOTE: The UARL calculation has not yet been fully proven as effective for very small, or
low pressure water distribution systems. If,

(Lm x 32) + Nc < 3000 or

P <35psi

{Lm x 20) + Nc < 3000 or

P < 25m

then the calculated UARL value may not be valid. The software does not display a value
of UARL or ILI if either of these conditions is true.

All consumption that is unbilled, but still authorized by the utility. See °*Authorized
Consumption® for more information.

Any kind of Authorized Consumption which is neither billed nor metered. This component
typically includes items such as fire fighting, flushing of mains and sewers, street
cleaning, frost protection, etc. In most water utilities it is a small component which
is very often substantially overestimated. It does NOT include water sold to neighboring
utilities (water exported) which is unmetered and unbilled - an unlikely case. This
component has many sub-components of water use which are often tedious to identify and
quantify. Because of this, and the fact that it is usually a small portion of the water
supplied, it is recommended that the auditor apply the default value of 1.25% of the
volume from own sources. Select the default percentage to enter this value. If the
water utility already has well validated data that gives a value substantially higher or
lower than the default volume, then the auditor should enter their own volume. However
the default approach is recommended for most water utilities.

Note that a value of zero is not permitted, since all water utilities have some volume of
water in this component occurring in their system.

The user may develop an audit based on one of three unit select ons:

1) Million Gallons (US)

2) Megalitres (Thousand Cubic Metres)

3) Acre-feet

Once this selection has been made in the instructions sheet, all calculations are made on
the basis of the chosen units. Should the user wish to make additional conversions, a
unit converter is provided below (use drop down menus to select units from the yellow
unit boxes):

Enter Units: Convert From... Converts to.....
Miltion Galtons (US) = 1 Mittion Gallons (US)

(conversion factor = 1)

AWWA Water Loss Control Committee Definitions 14



To use the percent value

To enter a value choose this button and enter
choose this button

~ the value in the cell to the right

Pent: & & yalue:

1.25 @ O

NOTE: For unbilled unmetered consumption and unauthorized consumption, a recommended
default value can be applied by selecting the Percent option. The default values are
based on fixed percentages of water supplied and are recommended for use in this audit
unless the auditor has well validated data for their system. Default values are shown
by purple cells, as shown in the example above.

If a default value is selected, the user does not need to grade the item; a grading
value of 3 is automatically applied (however, this grade will not be displayed).

Bulk water sold and conveyed out of the water distribution system. Typically this is
water sold to a neighboring water utility. Be sure to account for any export meter
inaccuracy in reporting this volume

AWWA Water Loss Control Committee Definitions 15
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AWWA WLCC Free Water Audit Software: Reporting Worksheet

A

| Back to Instructions

Click to access definition

I:. 764 .200

| 26,650.600)
n (O ® [2.086.300 |

i | 190.300 [ [0 @ [1s0.300 |
(s J___ ¢,674.400] 4

[ 19,699.600

26,650,600

3,137

| 3.137.0]
i 547,932
[ B
L________12.9]
219,182,339

[0{ 5.0

| __ $219,182,339] !
] $4.9711$/1000 gallons (US)
L $215.50 ;

T .17 6%
 $34,56,470)

SEESS

[ 34.7¢]
S © 65 0|
135 & L ML N/ A
[ 2.178.19]

U I 5 04|

*** YOUR SCORE IS: 82 out of 100 ***

t 1: Volume from own sources

| 2: Bllled metered . For more information, click here to see the Grading Matrix worksheet
3: Systematic data handiing errors T

AWWA Water Loss Control Committee Ex. Audit 1 (Million Gallons)2 18




AWWA WLCC Free Water Audit Software: Reporting Worksheet

Back to Instructions

Click to access definition

[ O ® Jsss.s00 |
| |O @ J2.851.000 |

Systematic data handling errors are likely, please enter a non-zero valu otherwise
[ 3,737.800

8 | 4,161.0
[ 5 | 287,905

__69]
[sjl ______16.0]
(sl 584

[ 3 )| $100,000, 000]
(0] 5064

$/1000 litres
$642.00

Retail costs are less than (or egual to) production costs lease review and correct if necessar

*** YOUR SCORE IS: 64 out of 100 *#*=*

1
|
|
|
|
|

||_1: Volume trom own sources y
2: Master meter error adjustment For more information, click here to see the Grading Matrix worksheet
| - = - (O el e A A, RIS . ) s q

~3: Bllled unmetered

AWWA Water Loss Control Committee Ex. Audit 2 (Megalitres) 19
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AWWA WLCC Free Water Audit Software: Reporting Worksheet

Al

Back to Instructions

Click to access definition

under-registered

(o f  10.000] [O_® Ji0o.000 |

_ 500.000] O @ Jso0000 ]
[sj{ _____1.000]

L]l  63.9]

10| $25,800,000 4
(s I $1.56)[$/100 cubic feet (ccf)
[ & || $358.00

N/
BT 031
| — 0603

j *%** YOUR SCORE IS: 88 out of 100 **»

1: Master meter error adjustment

2: Systematic data handling errors For more information, click here to see the Grading Matrix worksheet

3: Customer l unit cost (applied to Apparent Losses)

AWWA Water Loss Control Committee Reporting Worksheet 2
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AWWA WLCC Free Water Audit Software: Reporting Worksheet

8ack to Instructions
A Vit S —

Click to access definition

94,536.900

2,779.300

7,100.400

(O ® [76a.200 |

26,650.600

2,086.300 [0 ® ]2.086.300

_190.300 . | O ® |190.300
4,674.400

6,951.000

19,699.600
_ 26,650.600

_27,414.800

547 93

[0}  55.0f

% $219,182,339]
I $4.97][$/1000 gallons_(us)
1 §215.50] :

*** YOUR SCORE IS: 82 out of 100 ***

1 Volume from own sourcu :
2 Bllled metered | For more intormation, click here to see the Grading Matrix worksheet
3 Systematic data handlln errors h

AWWA Water Loss Control Committee Ex. Audit 1 (Million Gallons)2 18




AWWA WLCC Free Water Audit Software: Reporting Worksheet

Back to Instructions
A W WY A

Click to access definition

213,977.000

1,768, ~400
230.100 O ® [230.100

66,097.400

(O ® [ss6.800 |
[___]O @ |2.851.000 |

Systematic data handling errors are likely, otherwise grade = 5

B $100, 000,000
(0]  s0.6d]
$642.00

Retail costs are less than (or egual to) production costs; please review and correct if necessary

$/1000 litres

ey

**%* YOUR SCORE IS: 64 out of 100 ***

1: Volume from own sources
2: Mastsr meter error ndlumrnem | For more information, click here to see the Grading Matrix worksheet

3: Bllled unme(ered

AWWA Water Loss Control Committee Ex. Audit 2 (Megalitres) 19
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AWWA WLCC Free Water Audit Software: Reporting Worksheet

Back to Instructions |
A A

Click to access definition

0.00

4,569.48
0.00

| i 4,457.450
I
| I &.770]

4,466.220)

[ 103.260]
[ 11.424]

Systematic data handling errors are likely, please enter a non-zero value; otherwise grade = 5

_11.424

| 91.836]
| 103.260]

a—

L s
I

T
()
I )

| ] $6.900,00
m $/100 cubic feet {(ccf)
[ §

$519.0

=
EEEEETT
S 01 S

| DS 56723
e 01153

J

1

| Add a grading value for 11 parameter(s) to enable an audit score to be calculated

|

|

1: Water imported
2: Bllled metered For more information, click here to see the Grading Matrix worksheet

[ 3: Customer metering Inaccuracies

AWWA Water Loss Control Committee Reporting Worksheet 2




€ oouefeg Jolepm 291IWWIOY [0UOY) SSOT JOTBM YMMY

O'FA SYA pantassy SIUBIY iy "UOIIBIDOSSY SHIOAA JBIBAA UBOLBWY ‘6002 O iyBuAdon

Soueled Xo93EM :9IBM3JOS JITPNY IS3BM 99I4 DITIM YMMY




xunep Bupery

B8RJILILIOY [04UCD SSOT JOIBM YMMY

"BIEp UORAUINSUOS SPUSND “wowebsuew
iﬂhau—h-g._sg “ABoyoungoey “reek YoEo “wesw jo dnosB 1slm e o g&%
& (wv) tond ©f 30pI0 U} [BBA YOB FUNOOSY  SIWBW so00d j0 wesprlie Aq pepind juoweseydas e ADamooe Jetsul “wesis e 10 8posu
s ~ots o8 8I0W J0 OUO Kyeonsyers eseide) oy we:Bosd jueweoexde)  pur sapw 10 20 Wegsks O puums mopey -apamooe
wocstommon ol Kgemupug PUE 590K Jeoul Mau sejou puzde3 ser0u o o oredi's Aok spogow 1sous oy 69 pi
~u1up 1e9) Aoeuncoe pue smow oqEpR) M 30 Joquinu Keogspms © eran@as 10} 58:nPES0I EZPIEPURS Kqeiejead sowosno © » o Bupsey
Aq peussn{ 88 peoeides pire g&fgsg o Ao:nooe seow fentse puadeag 10} uRshs D32 EqBESS B wsW iU 1Npuog “sR0oes eseyamd
wou 0 o) eevesou) . 1D
DTGB
“pejewpssent
. “BIBD UIBYIBD §56] PUR BiqE]I8) J0 “gyep Bupsey peywy ‘vogieindod Jejew
d wou,...ﬂ_ba—:_ ﬁo:noﬂus_i.oﬁog “siolew jo sedA) Xt & Buisn payguenb s) ewnioa uodn peseq peuyes g ‘s|BLINSe Jo vopsodsip Alosind epiaoid o) wﬁuh.uwﬂuh””ﬂ:k_“_ﬁn ss0q
u::n._!: MON "WEISAS o SNOWEA J0) By juswadexde) Aominaoey) "1n200 Jusweseider ue AjeBie) s swnjoa Aorinogeu] pue SpI0D8) ou
o e G isotico 01pue MUK ASSE  qoung  EUDR SISO g, | AN ey RO DU e g s ol
10 ainsEBW B1qBYIe) SOAI5 usem|eq Ve siaoul jo . ueemeq pajiuil inq ‘sunnoy ueem|eq 1890 40 Jog penn usemeq 5 ers pu AP K{JEoN0BYD UBAD §) MOIPHOM
Bupse} Aavinsoe Jelow JenBay s pejonpuco s} Sunse) “uonejndod s 100dsSns yym siejew pejep pus suoay $0 Jequinu |Bws © Joj Ajlenuue Suopp paacudw) szjuefiio o) sennocse) wesBosd juewsoedel
.ﬁ:ooo \wewesexdes ._M!: LoD Jejew Jewosno eleINgoR uoBpUeD suejow Bujuuoped ybiy meu jo UORIPUOD pejanpuoo s1 Bupse) Aoeinooe WpLed Buipun; pue yeis penole Je16W o Bugser Aorinooe
BujoBuO ‘SIBjeW JBLIGISND 0 625 AyByy u) ynses Bugtsey Aovindoe Xttt @ sepnioul uopeindod sisxe ieley  "peoerdes ese sijlOW sey oym juswebeuew Apn O ——
adA} *10QUINU §0 §AI000) pue Juewearide Jejots BupBu) sueiet 1oj wesks Buideeypioses un. Buouditr) 81 UOHBULIOJU| 1838 107em A vom.::uouo. 8) Jybisieno 1oded peziueBioun ym
U000 Bqelel Y ‘5150 Buideexpiooas eqerion Jeilowl pue BuidooypIosal J00d o uere siciow WOy
a.w osn yons (sBuyuado weiphy esy
S0 wewonopse am o s e a0 Bunspra seiem sy x0) )
pue ™ oy 30 sedus AUoo o v ere 9uo0 ;0 sydwes
RMY puR 15010 » TORA JO il ™ e1mm 30} egepdodde 4oNG 8uo 0 ouses » BUpiRA JopEU0d
oq o snURLOD o oo pue pus asn 0] sainpsocd uspm  ESPOIDNE T o o Ve ny seprBUcO puB om L
pezpotneun abemnoous ‘se00p Bupoo] Meu aoxdxg [ 1Y e umop-do3 2 0 LOEOEND BIGELOBEA) SOET JOJEM TRUM Koyod FABASY B 961 1072M TBYM
Apsoes so mosre e o Aoty 1n0 yoes T PUB ‘POMERNOC ArB R peedaid @ ued o wopadxs FRINEAE S money
A canpzand O} ers uBisSe PUR 58Iped0:d Usium BuleY POZLOINBUN (0 SSOUALINIVO LMOUY bl Ny wrshs 10 %520 SUNOA
pup euys) 63 OF 307 Aent o} yey) emsus o} WEMESIESY  POUOD L ooon unesop pardacoe weshs (0 %GV jO UNB}OP Perecss oen ~ouryoa induy Wareke Jo
JrOPOETS RN e RN XSZ0 0 R paydeooe eeN
uogdwnsuos ‘pejewssent .
"SPOLBW JBjWIS POULYLOIUN JO SBIBWASE e 8asn pesednsun "Spio391 o *(syusae pol wuwpﬂu___w:h___ ”‘o_““ n::..eh:oo
10 {moy) j2oxdA) x suwip) ee(RULO) 8anoeians pue (moy) eadA esey) woy) eausse)u) Aq paypuenb a_“ meu =n 1on 10 J8qUINU X BYEIMOY; [291dA} PEZUOLGNBUN (210 "8USLND90 ‘pejewipssent
BjA peyjauenb ) 82uLND00 oLpue g X BLUN) SRINULOY WOLJ SBWNOA gpueg sewnjop “Asjiod ey sepun ndu; x Bujuuru en) uopdwnsuos v pue o501 40 6WOS Bardes spoder 8| uoldwNSUo3 pezuoyineun
yoB3 "SUONBIOA J06J8p puB uoameq 10 LORELIGIIOD B 51 uogdiuNsUOD ueemieq 118} JBY} 860UBLINDD0 10] }SXO wieishs s Apuenb o} eeinuLo) Zusemioq Piey opowed 1nq ‘SIUBAS PEAISTO [eoL “Buidesypioses
seijod Jo JuBWBdIo)UB Bpasd o} suonpuoD) fe10L “Wbsieao petuy suoppuo) Guidesrpioses pUB eouE(|BAINS 10 %520 esn "sBujusdo JuripAy esy Suoppucs Wuewna0p o} suewenbes 100d pue sejiod 1gsjoun o}
1SXX@ SeMPesnId pUB JUIS “Iejem BARY S9OUGLNII0 JARO ‘(SUSloWw B)BUOSBEY "UOIEN[BAG J850I0 10 8N{BA PSZUOYINBUN PBAIBSTO SB YINS ou e eyl AtoisAw eS| onp umouNRuN 8) uoRdwNsLO:
JO 885N PEZVIOYINBUN LMOUY Jaiem s Bupedure) xe) sjusne WEME 5810 Inq uopdwnsuod nejeq uogdwinsuod PezZPoYINBUN BWOS 16 83 Inq ‘sousLnag0 pezuoyIneun Jo Juexa
e Ajnuepy ol 1sxe sepdyod fesiy ufeue3 10} tspe Budsaypioes pazyoLINEUN 10 SUL0) W WBWN20D 0} 16 S8INPE3nId 2 5 vondunso Loy
PooB pum sei000d 801D 8waS 10} IS0 SB1HI0d 1URIBYED ! pezvownsun
8385071 INIUVAIV
% 1 wresmhy exy o) oen
10 ewnpEa " 4ong aun jo oyuEs ]
“Aemusae waib “ssa00d oM Bupasg topEUoY
59 POUS pRIIOW SIS PRI DU G DEUGAODBURT fa age  vopm | OBpsHsAmespuen 55:5!88“:. P =
P e fe ood g ORE4 Socn oo jo e puB 0en 10j sainpecoud uepum  siswe pne O 22730} 10) X6) 5405 108N LM 100K PONSSQO UOSq foan YoTEm UM
se6n Auy "woryse) -] ssausuny SN ooy opoepmnoswmsdAqesn  uwopday AVEMOId SisRL een yons oy o sEnErg foyod ®
pus ujseem josesn  4q poBeuew ssaond pemongs e Ag 103 ponss) are syued wapAy 6 1EIG QSIS ) POOI0IS 17 jo voREdTUEND BREUCSER umep
L b 855 JoyEm P sempecoxipundood  smmssessy  wayp U UPD I Sumul uogped: 08 34 10 UoREOUIEND EURERI BURE O ST 10 UORES
» i sainpescsd V910 QuNSL 0) SeuNpesoId LTI BUOY pogop TOUNOMINGN  PXKL gy wamodc e 6o oumon indu wasks e
e eupmia BT RTARERS T : 10 oneA yneiop peydacos pipiplogsgaiv RUOA Sugow wopedo 1B 52
DT UEROED T} . ﬂ.&—dﬁq:gu% warsis 10 %5Z'| Jo

oenfea yrejep

Juouoduwod
OUWINJOA ASBINOORY sEG8UW
10}
UEDE 03 CUeNEAnstey

pesejowun
sl

oY 41 Auo B 100}

104 aep
By urese & suowkaKiun

uopdwnsuod pezyoyineun

.uosﬂ.r.o.a.i-bﬂ
souby uENE 0 RuswessKiur



9l

Buuueld j013u0) sso

S8)JILIWIOY) [OLIUOY) SSOT JSIBM YMMY

‘PaABIYOE SI AUDIEA EJBD JB1Sq lIUN SBaIR SNJ0j 8q Jou

Le "%

e e T B R S

ERITSEN

SSe|D U] }S8q JO} Joyedipul
souewloped ssoj |eas B
Se 8|qel|a1 Auea st || ay} - sse|d
upyseg /saofoeld isag Ajuap|

Buipuejs sso| jeal
Buuedwoo u jnjBuiuesw si 7]
- Bupprewyousg souBWIONSd

(e1qey mojaq eos)
$9s50) [ea) J0) Suosuedwod
aouewlopad Jo} (171)
xapu) abexes ainponiisesu
ay} uodn Ajas 0} uibeq
ueo - suosuedwo) Aeuiwiaid

siseq Apeah e uo sjeob

10J)U0D SSO| SUISI PUE dJeNn(eA]

sjeob uononpe.
$S0] |eas pue yuasedde (uozuoy
JesA ) abuel-piw ysiqels3y

DINOYS SY90[q PIPEYS 8y} ‘MOJ8q JO (S JO S8100S AUpIfEA J04

(uozuoy Jeak g1 +)
sjeob uononpai sso| [ea1 pue
juasedde wuey-6uoj ysijqeis3

suoguaAal
jonuod ss0| uue)-buoy

| [eJuUBWIBIoUl BNURUSH

pue wis}-Hoys ul sjuswenocidul

awabeuew ainonyseyur
o Buynq ‘Guueew Joy
sjuswanoidusl aAIsusyasdwod
jo youne) pue Bunabpnq
‘Buluue)d pajieyep 1PNPUCH

'ssao01d
1pne Jayem sy} ybnosyy
s|qejieAe Buiwoseq erep
peaoJdwi uodn paseq speeu
wuey-6uof Joj esed ssauisng
0lLIOU0D8 B|quiasse 0} uibag

‘walshs (HNY)
Buipesy JalsiN onewoINy
10 waysAs Buliq 1ewoisno
mau ‘weiboid yusweoeidsl
ulew Jajem usweoe|dss

1318w J8wWosnd :ainypuadxs

ob.ej Buuinbas spasu
we)-Buo| ssesse o} uibeg

| uonewngeys: sinonyseyur
| pue uawabeuew sbeyes|

| ‘Buypq ‘Buipes. 180w ‘Bupssw
~ Jut sjuswanosdw Jo Jsesuqe Aelg

uoneoynsn| o1Wouoss
| uodn paseq sweiboid Suobuo
puedxa J0 soueyus ‘suley

Buuoyuow snjonsselul pue
|jonuoo abeyeal aajoe ‘Buise)
Aoeinooe Jajewl 18WOoISNO J0}
swisiueyosw Butobuo ysyqeys3

*0}8 ‘uopdwinsuos pazioyineun
‘Renuns yee| ‘Bunsey Jo1ow
J8wo)sno :waysAs ay) Jo uoirod
a|dwes e uo suonebisanu;
JUBLISSBSSE SSO| }oNPUo))

wajsAs bulq ;swoisnd
j0 sisAjeue Buiueyomoyy
uibag ‘sweiboid uonoslep
B8] U0 UOIBWIO)U YoIeasay

Bupyiewyousg

Bumpas-jabie]

104109 $50] Wis)-Huo

llionuoo ssoj wisy-poyg

Buipueys Aoueroiye
Ja)em seak-o)-1eak jo ebneb
©|qeljes B S| Ipne 18jem [enuuy

$s920.d ssauisnq
aunnos se ysiiqeise pue
saonoeld uonoaljod Blep sulyey

UoN08||0d Bjep 1o} sainpasoid
pue s8|o1j0d 8siAsI/YSIIqeIsT

‘sdef ejep Aguap| ‘suonessdo
Alddns 1e1em pue suonouny
Buynq pue Buusiaw Jowosnd
Joj ssaoo0id ssauisng azAjeuy

salouatolap
Buuayaw uononposd
SSaIppe ‘Wes) [04u0d
sso| pue Buypne youne

uon8|I0D BlEQ UPNY

(001-16) A [9AT

(06-14) NI oAD"

(0£-18) 1 19ra"

(05-92) It [9A®

(52-0) | ]9AeT]

01095/ [9re7] AUPIIBA BI1EQ UPNY JSIBM

apiny Buiuue|ld |043U0) SSOT 1918 M

SSOTT Io3eM burturtwIogjod :3IBM3JOS JITPNY ISjeM 2914 DDIM YMMY




L

Buluueld jonuoy sso

89JILLWIOY [0JUOY) SSOT JO1BM YMMY

9U3 UT JOIXId JO S8nInos Tetrjusjod Idyzo Aue AITIUSPT 03 IO
WITJUOD 03 SjusuweInseaw pTaTjy butwrojrad Aq eaep ay3 23epITeAa 03 [RIDIJ2Uaq ST 3T SISED YdNSs ul

*e3ep

‘sx33jaw IdWO3SNO pue uorisnpoxd Jo Adceandde ay3l

*suotjexado

INOA ut sa9ot3inead Toajucd 2Heyead] aaTSualIX2 AoTdws jJou Op INg SNTRA ITI MOT B 33RINOTed NoA JT ATSTIT ST STUL

‘pajejsaopun AT3eaib aq o3 s8SSOT anok Bursned
utr sIswriojiad apTmprTIom dol 9yl YITM SSBTD B UT ST2A3T MO] 3B 9bHeyea] INOA HutuTejUTRW DIP NOA (e
'SS8T I0 (°T ST u®3ISAS Inok 103 anleA (ITI) Xapul o6exyed] 2INJONIISLIJUI PIJBTNITED oyl JII

saT1TTIqrsSsod om3

‘pameT] aq Aew ejep anok jo uotixod vy (g

*Tox3uod abeyest
*ISTXD

0°T ueys sseT

‘pobeInoosTp ST - 1961e] WIS]-BUOT ISTTRWS B 03 Jeob TRPIUDUWDIDUT UR S® URY] IDYJ0

- 0°8 ueyl Io3eaxb T249T 3126Ie3 ® HBurllasg

JO T9A®T ® yons

©3DINOSSI B Se I93em JO UOTILZTTTIN SATIODFIS ue jou ST abeyesar
‘08 ueyl I93eaif ITI WIS]-HBUOT © MOTTP ABW SUOTIRAISPTISUOD TeTOuURUII pue Teuorjexado ybnoyaTy

0°8 ueys ze3e0Id

‘sebejaoys ATddns o3 sunumiT

AToAT3RTSI 3T 9Yew o2In3dnIjisexjutr * SIBWOISNO 07 0°8 - 0°5<
‘pajoeilxs ATISes pue ‘sTqellax A1ddns 1a3em oyl Jjo A3tabsjut pobxeyo saj3el oI Se ‘MOT ST I93BM
‘InytiuaTd aIe senInosax a9jem| pue Ajtoedeo ‘AjTTrqeTriax xotxadng Jjeaxl/urtelqo xo aseysand 03 350D

*ButuueTd wial-Huol

83 Ul popNIouUT 2I° (UOTIRAIADSUOD roperd uT a1e STOIJUOD ‘uotierndod xswolsno ayl Aq 0°6- 0 €<
I93eM ‘Juoumbeurw sbeyesT) Juswabeuew obexeal 2[qPUOSESI pa3eId10] 2J® pue poasodwr ATqIseal]
SUOTIUSAISIUT JuduURbeurw puewsp Ing se BUOT Se puewep WId3-HuoT{oq ued S8seaIdUT 931eI I93eM OTpoTxad
‘spedou waal-Huol 3edw 03 JUITOTIINS 392w 03 UaTOTIIns sT A3rrTqeded !asuadxs srqeuUOSEaI e paseydand
9 03 PoAdTTa]q aIe sadanosal idjeMm|oanjoniajisexyur A1ddns xojem BUTISTXH| 10 padoTaadp o URD SIDINOSSI IdIeM
*A3TTTqRpPIOIIR
“puewsp ay3 IsAedsler moT I0 uoTjernbax

‘dotenep 193W 03 S9DINOSBI I93BM TRUOTITPPE 3O osneoaq pPoITWTIT Ar3eaab 0°€ - 0°T

03 punosun A]TPIUSUUOITAUR IO/pue
AINOTIITP AI9A @I¢ pue pajTwTl

I0/pue aIn3donIjseryutr burlsixs Jo
uotsuedxa oITNDax pINOM oA STY]
w>onm mmmxmwa E@umhw Uyatm mcﬂumuwmo

ST S93eX I931bM BTA SONUSASI 3SLSIJUT
o3 Aatriqe !(oseyosaind xo dorsasp
03 %aumoo 9Je S80IN0SdI kumz

%audwum 2Ie mwunzommu wﬁQmHam><

ﬂuduovﬂunoonﬁnﬂoﬂuluond

L Ay e T

| ao._"uau.ou._"aou

- .._
nﬂlﬂﬂhn -
Bl £ A AN xbL

-

S 1 LS S v

=

.3.4..&, T1x 3eBTel

ST oTqe] STUY] ‘ISASMOH
Butq3es JO suesw 389 OYL

pue obfeyeeT 3JO JUNOWR SY] ISMOT oYL

.o.anﬂmmon 30U ST JUSWSSOSSsY UR Yons IT Tnyesn

*SPOY3I®W TOIJUCD SSOT SNOTIBA FO JUBWSSOSSE OTWOUOO® ue Burtwrogyxed epnyour sjebiey yons
*Butrjjes-jebie] UOTIONPaI o6eYEST X0 OUTTOPTNS ejewrxoxdde ue sx93JO o©Tqe] STY3 TOION

*9q ITTA enTea ITI Y3 ISMOT oYj3 ueyl ‘we3sis eoyj UT 3ISTXe Y] SOSSOT TReX

*SUOTITPUOD TEOOT pPU® WelsAs xeojem ITeYl JoF ojetxdoadde st jeyy (I'TI) X*opuIl

ebeyre] sanjonijisexjur ojewrxoxdde ue SHurbneb 8T SOT3TITIN IO3eM 3STESE 03 oTqe] BUTMOTTOF oyl pepraoxd 9033 TUMROD)

TOI3U0) SSOT IOJBM YMMV OYUL

¢Butwxozaed ST we3sks I9Y IO STY T[OM MOY Mouy Jojexedo AJTTTIN IO3eM B S8O0P MOH

‘Pe3eINOTED ATTEOTIEWO3NE SI' SI03BDTPUT oduemrozied eyl ‘jeeysizoM Hurtiazodey oYj OJUT POISIUS USS] S¥Y BIVP 90UQ




AWWA WLCC Free Water Audit Software: Reporting Worksheet

Back to Instructions
A z W A Al A L

Click to access definition

94,536.90
2,779.30

7,100.40
84,657.20

57.,242.40

re S 764.20

____ 58,006.60

| 26,650.600]
| s | [O ® J2.086.300

n [ |O ® [1s0.300 |
[s i 4.674.409]

__6,951.00

19,699.60
26,650.60

27,414, 80

$219,182,33

$4.97|1$/1000 gallons {(US)
$215.5 .

[ 2 ¢

(SO 7 8t
__ $34,546,470
; $4,245,264]

i e 17

*** YOUR SCORE IS: 82 out of 100 **»

1: Volume from own sources
:' 2: Billed metered
[__3: Systematic data handiing errors

For more information, click here to see the Grading Matrix worksheet

AWWA Water Loss Control Committee Ex. Audit 1 (Million Gallons)2 18




AWWA WLCC Free Water Audit Software: Reporting Worksheet

Back to Instructions
Al W

Click to access definition

M= =Y =1 S T~
[l 26,457.500]

187,519.500

ER! 163, 665.000
It
i 433.90
§ 1,768.40

(O ® J230.100 |
| 166,097.400)

[O @ ase.s00 |
| |0 ® J2.851.000 |

stematic data handling errors are likely, otherwise grade =

(el __ 4,361.0]
[ 5 |
S 69|

s 16.9)
(el sa.q]

$100, 000,000

(0]l s0.64

Retail costs are less than (or egual to) production costs; please review and correct if necessary

$/1000 litres

*** YOUR SCORE t 64 out of 100 **=*

| 1: Volume from own sources } '
| 2: Master meter error adjustment For more infarmation, click here to see the Grading Matrix worksheet
3: Bliled unmetered . -

AWWA Water Loss Control Committee Ex. Audit 2 (Megalitres) 19
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Back to Instructions

AWWA WLCC Free Water Audit Software: Reporting Worksheet

’

Click o access definition

0.00

36,410.000

| 36.410.000]

L =

) PEEE———
[ [0 ® [aoo.owo

e

YT

[ 91.025]

Systematic data handling errors are likely, please enter a non-zero value; otherwise

e 1% 743%175
i 1,834.200

[ 3,235.000]
R IR
[ ]
|
|
L
| ]
L ]

*** UARL cannot be calculated as either average pressure, number of connecions or length of mains is too small: SEE UARL DEFINITION ***

P — : 3

Add a grading value for 11 parameter(s) to enable an audit score to be calculated

I 1: water imported

2: Bliled metered For more information, ¢click here to see the Grading Matrix worksheet
3: Customer metering inaccuracles : ]

AWWA Water Loss Control Committee Reporting Worksheet 2
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AWWA WLCC Free Water Audit Software: Reporting Worksheet

Back to Instructions
Al M. A

Click to access definition

94,536.90
2,779.30

]

N
NN

!! 2

7,100.400
84,657.20

E]

=~

o
e

57,242.40

g
=~
o

| 764.20

58, 006. 60

) 26, 650. 60

___2,086.300 [O_® [2.086.300 |
190.300 [ [O ® Jis0.300 |

4,674.40

!l

6,951.00

19,699.60
6,650,600

N e
=30 =]

3,137.
547,93
AN 175

e 12.
(o[ 55.0]

[0][  s219.182,339
[sfl  %4.97|($/1000 gallons (us)
| $215.50 .

ﬁ;;:;__hﬁu%
(TS AL 7 £ 89
 $34,546,470]
_ $4,245,264]

z

R 4% 6|
T 575 |
R 77
BN,

*** YOUR SCORE IS: 82 out Of 100 ***

\REA

| 1: Volume from own sources |

l 2: Bllled metered For more information, click here 1o see the Grading Matrix worksheet
= = z z = — = i

|| 3: Systematic data handling errors

AWWA Water Loss Control Committee Ex. Audit 1 (Million Gallons)2 18




AWWA WLCC Free Water Audit Software: Reporting Worksheet

Back to Instructions
- —

Click to accass definition

| 0.000]

__187,519.500

ER! 163,665.000
[z  433.900]
[ 8] 1,768.400

(O ® J230.200 |

[O_® Jsss.s00 |
| [O ® J2.850.000 |

Systematic data handling errors are likely, please enter a non-zero valu otherwise grade = 5

[ 21,422.100]

3,420.600

(sl  4.161.0]
[ o J  287,905]
E=—=—=m

[ s |l 16.
[ 6l 58.4]

B $100, 000, 000

ol so.64)[$/1000 ticres
me $642.00)

Retail costs are less than (or egual to) produc costs; please review and correct if necessa

52,359, 668|
—s11,353,321)
T )
[ e
==
Er=———wn

[ 1.97]

*** YOUR SCORE IS: 64 out of 100 **+*

; 1: Volume from own sources :

1 2: Master meter error adjustment For more information, click here to see the Grading Matrix worksheet
I SSTS -

” 3: Bifled unmetered

L = = = = = - g

AWWA Water Loss Control Committee Ex. Audit 2 (Megalitres) 19
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AWWA WLCC Free Water Audit Software: Reporting Worksheet

Al

|| Back 1o Instructions

Click to access definition

under-registered

i 408.000

35.000

» 13, 803.000)

Systematic data handling errors are likely, please enter a non-zero value; otherwise

[ _ 430.814

I—TT
—RIT

L 975.700]

172.0§

i)
| I ' TY

[ o4 50.9]

¢ |
{m|

10 $11,649,391
6 | $1.99][$/100 cubic feet (ccf)
L s Hi $379.64

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

|
| 1: Master meter error adjustment
" 2: Unauthorized consumption | For mare information, click here to see the Grading Matrix worksheet

! | 3: Customer retail unit cost (applied to pparent Losses)

AWWA Water Loss Control Committee Reporting Worksheet 2
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AWWA WLCC Free Water Audit Software: Reporting Worksheet

{| Back to Instructions
A W Water W A lion. Al vod

Click to accass definition

O ® [r6a.200 |

(O ® J2.086.300 |
| |O ® Jasoz00 |

S . 6
_ 26,650.600

27,414.80

*%* YOUR SCORE IS: 82 out of 100 **=*

|

] [ Volume from own sources ] |

i = = - - :

| Biiled metered For more information, click here to see the Grading Matrix worksheet
[ s Systemstic data hsndilng errors

| o =

AWWA Water Loss Contro! Committee Ex. Audit 1 (Million Gallons)2 18




AWWA WLCC Free Water Audit Software: Reporting Worksheet

Back to Instructions
A

Click to access definition

213,977.000
0.00
0.00

187,519.500

[ 2} 163,665.000
2} 433.900
H 1,768.400

230 (O ® 230.100 |

| [O ® J2.851.000 |

otherwise grade = 5

2 0

| 23,420.600

B $100,000, 000
(o]l  50.64|[$/1000 litres
20| $642.00

Retail costs are less than (or egual to} production costs; please review and correct if necessa y

*** YOUR SCORE IS: 64 out of 100 **=*

1 -
1: Volume from own sources
2: Master meter error adjustment
3: Bllled unmetered

For more information, click here to see the Grading Matrix worksheet
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