
 

   
 
 
 

AWWA Free Water Audit Software Exercise: Koala Water District 

 
Please read the water system description below. The description contains all the information necessary to complete and 
populate the AWWA Free Water Audit Software©, Version 5.0, to obtain actual water balance and performance indicator 
results. The narrative depicts a medium-sized system that conducted an IWA/AWWA Water Audit. In addition to routinely 
using the IWA/AWWA water audit, this system actively implements progressive leak management strategies in its water 
distribution system. 
 
The Koala Water District (KWD) is a medium-sized water utility located in the Southeast. KWD services both urban and rural 
areas within Koala County. In total, there are 56,805 active water service connections and approximately 6,500 known in-
active service connections. KWD produces 100% of its potable drinking water supply as treated water metered by two 
Finished Water Meters (FWM), which are electronically read on a daily basis. These meters are flow tested and electronically 
calibrated on an annual basis.    
 
Water is distributed through 1,321 miles of distribution piping, largely installed in the 1970s. The network is almost 100% PVC 
piping. System pressures vary from 25 psi to 140 psi, and the average pressure has been estimated to be approximately 60 
psi. System pressures are logged and monitored in SCADA at the plants, tanks and booster stations only. Currently, the total 
annual cost of operating and maintaining the water system is $13,374,456, with all costs well-tracked by KWD’s staff and 
audited by an external auditor. Within that total cost, KWD spent $4,084,121 on treatment chemicals, power for pumping at 
water treatment plant high service pumps and booster stations in the distribution system, and residuals management. 
Another $1,015,200 in the annual budget is attributed to pumping equipment depreciation.  
 
System supply through the two FWMs is logged daily and reviewed each business day by KWD staff. Flows across the 
distribution system are balanced, and inflow/outflow of supply at KWD’s five ground-level water storage tanks is recorded 
and reviewed daily. An annual report of total water supplied is compiled from July 1 to June 30. For the reporting period of 
July 1, 2015 to June 30, 2016, the total water supplied to KWD was recorded as 25,320.59 acre-feet. Recent flow verification 
tests performed on the two FWMs showed that FWM #1 (representing 71% of system input) was under-registering by 3.1%, 
and FWM #2 (representing 29% of system input) was under-registering by 1.3%.   
 
For the same reporting period, KWD reported Billed Metered Consumption totaling 19,185.86 acre-feet. KWD manually reads 
customer meters on a quarterly basis, and all customers are metered. They believe that they are successful in obtaining a 
reliable meter reading for at least 90% of meter reading attempts and will often re-read failed locations after completing all 
reads each quarter. KWD is considering transitioning to monthly meter reading and billing via the use of an Automatic Meter 
Reading (AMR) system. 
 
Unauthorized consumption, although known to exist on occasion (hydrant theft and meter by-passing), is not tracked. KWD 
believes that a relatively small volume of water is lost each year to theft. Systematic data handling errors are not closely 
analyzed or tracked. Some billing issues are known to result in unbilled water, but KWD has not conducted a billing process 
audit to quantify this amount. KWD tracks estimates of water that used for fire department operations, system flushing and 
tank cleaning. For the year being audited, this amount was estimated to be approximately 92 acre-feet. 
 
The median age of KWD’s customer meters is about 15 years old. Given its aging meter population, KWD started a 5-year 
meter change-out program 2 years ago. KWD is now replacing about 2,000 customer meters a year. Meters are prioritized for 
replacement by age; the oldest meters are scheduled to be changed out first. Additionally, to understand the effects of its 
change-out program, KWD randomly tests 5% of the meters that are changed out each year. Most change-out meters that 
are tested perform with accuracy between 90% and 92%. However, a wide variety of meter models and types exist in the 
customer population, and KWD staff report that they estimate the accuracy of meters not involved in the change-out 
program to be around 97%. KWD also tests meters in response to customer complaints. Customer meters are located in a 
small meter pit in the sidewalk or at customer property line. The composite customer retail cost for water has been 
calculated at $8.38 per CCF and includes both water and sewer retail unit costs. 
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Water Audit Report for:
Reporting Year:

All volumes to be entered as: ACRE-FEET PER YEAR

Master Meter and Supply Error Adjustments
WATER SUPPLIED Pcnt: Value:

Volume from own sources: 8 25,320.590 acre-ft/yr 1 -2.80% acre-ft/yr
Water imported: n/a 0.000 acre-ft/yr acre-ft/yr
Water exported: n/a 0.000 acre-ft/yr acre-ft/yr

Enter negative % or value for under-registration
WATER SUPPLIED: 26,049.990 acre-ft/yr Enter positive % or value for over-registration

.
AUTHORIZED CONSUMPTION

Billed metered: 7 19,185.860 acre-ft/yr
Billed unmetered: n/a 0.000 acre-ft/yr
Unbilled metered: n/a 0.000 acre-ft/yr Pcnt: Value:

Unbilled unmetered: 1 92.000 acre-ft/yr 1.25% acre-ft/yr24061

AUTHORIZED CONSUMPTION: 19,277.860 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption) 6,772.130 acre-ft/yr
Apparent Losses Pcnt: Value:

Unauthorized consumption: 65.125 acre-ft/yr 0.25% acre-ft/yr

Customer metering inaccuracies: 6 634.243 acre-ft/yr 3.20% acre-ft/yr
Systematic data handling errors: 1 47.965 acre-ft/yr 0.25% acre-ft/yr

Apparent Losses: 747.333 acre-ft/yr

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses: 6,024.797 acre-ft/yr

WATER LOSSES: 6,772.130 acre-ft/yr
NON-REVENUE WATER

NON-REVENUE WATER: 6,864.130 acre-ft/yr
= Water Losses + Unbilled Metered + Unbilled Unmetered
SYSTEM DATA

Length of mains: 1 1,321.0 miles
Number of active AND inactive service connections: 1 63,305

Service connection density: 48 conn./mile main

Yes
Average length of customer service line: ft

Average operating pressure: 1 60.0 psi

COST DATA
Total annual cost of operating water system: 1 $13,374,456 $/Year

Customer retail unit cost (applied to Apparent Losses): 1 $8.38
Variable production cost (applied to Real Losses): 1 $195.75 $/acre-ft

 WATER AUDIT DATA VALIDITY SCORE:

 PRIORITY AREAS FOR ATTENTION:

     1: Total annual cost of operating water system
     2: Customer retail unit cost (applied to Apparent Losses)
     3: Variable production cost (applied to Real Losses)

 Based on the information provided, audit accuracy can be improved by addressing the following components:

$/100 cubic feet (ccf)

              <----------- Enter grading in column 'E' and 'J' ---------->

                Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed                

*** YOUR SCORE IS: 51 out of 100 ***
A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

                   Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

Average length of customer service line has been set to zero and a data grading score of 10 has been applied
Are customer meters typically located at the curbstop or property line? 
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Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the 
input data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades
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(length of service line, beyond the property 
boundary, that is the responsibility of the utility)

Use buttons to selectpercentage of water suppliedORvalue

?Click here: 
for help using option 
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American Water Works Association.
Copyright © 2014, All Rights Reserved.
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+ Use Customer Retail Unit Cost to value real losses

?

To select the correct data grading for each input, determine the highest grade where 
the utility meets or exceeds all criteria for that grade and all grades below it.
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Water Audit Report for: Koala Water District
Reporting Year:

System Attributes:
Apparent Losses: 747.333                            acre-ft/yr

+              Real Losses: 6,024.797                         acre-ft/yr
=            Water Losses: 6,772.130                         acre-ft/yr

Unavoidable Annual Real Losses (UARL): 1,118.51 acre-ft/yr
Annual cost of Apparent Losses: $2,728,010

Annual cost of Real Losses: $1,179,362 Valued at Variable Production Cost
Performance Indicators:

Non-revenue water as percent by volume of Water Supplied: 26.3%
Non-revenue water as percent by cost of operating system: 29.3%  Real Losses valued at Variable Production Cost

Apparent Losses per service connection per day: 10.54 gallons/connection/day
Real Losses per service connection per day: 84.96 gallons/connection/day

Real Losses per length of main per day*: N/A
Real Losses per service connection per day per psi pressure: 1.42 gallons/connection/day/psi

From Above, Real Losses = Current Annual Real Losses (CARL): 6,024.80 acre-feet/year
5.39

* This performance indicator applies for systems with a low service connection density of less than 32 service connections/mile of pipeline
Infrastructure Leakage Index (ILI) [CARL/UARL]:

FY16 7/2015 - 6/2016

Return to Reporting Worksheet to change this assumpiton

 AWWA Free Water Audit Software:
 System Attributes and Performance Indicators

*** YOUR WATER AUDIT DATA VALIDITY SCORE IS: 51 out of 100 ***

?

?

American Water Works Association.
Copyright © 2014, All Rights Reserved.

WAS v5.0

Financial:

Operational Efficiency:
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