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Non-Revenue Water – Program Development

Water Balance Validation

• AWWA Water Audit Software
• Validation of inputs
• Data grading

• 95% Confidence Limits Approach
• Validation of inputs
• Statistical approach to recommended focus 

areas



AWWA Water Audit Software – Validated Benchmark Audit

Water Supplied

Authorized Consumption



Performance Indicators
AWWA Water Audit Software – Validated Benchmark Audit

Range: 20 to 200, 
median 40

Range: 1 to 40, 
median 5





Water Balance – 95% Confidence Limits
Ability to disaggregate components and put focus on 
subcomponents rather than just review basic inputs



Water Balance – 95% Confidence Limits



Water Balance – 95% Confidence Limits



Water Balance – 95% Confidence Limits



Summary of Recommendations
1. Meter Testing confirmation

a) Continued evaluation of existing data
b) Targeted Sample testing of 5/8”, 1-1/2” & 2”
c) Will guide program towards real loss or apparent 

loss focus

2. Meter Replacement Plan/Strategy
a) Using the results of 1., what is the optimum 

replacement strategy for existing population?

3. Meter Management Practices
a) Optimized metering practices including inventory, 

testing, replacement, etc.



Customer Meter Inaccuracy – Composite Calculation





Summary of Recommendations
4. Data Tracking & Archiving

a) Unbilled metered & unmetered uses
b) Billing anomalies tracking and archiving
c) Service connection leaks

5. Unmetered Firelines Audit
a) Identification of total population
b) Random testing of sample population for potential 

impact



Zero & Negative Consumption Analysis



Summary of Recommendations
6. Real Loss Component Analysis 

a) Evaluation of District Metered Areas
b) Identify recoverable leakage by pressure zone



Break Frequency by Pressure Zone
Total Main Total Main

2010 2011 2012 2013 2014 2015 2016 Grand Total Length (feet) Length (mi) 2010 2011 2012 2013 2014 2015 Average

Avon 12 17 14 13 11 6 2 75 1,419,602 268.9 4.5 6.3 5.2 4.8 4.1 2.2 4.5

Ben Davis 47 38 64 60 46 33 5 293 1,293,833 245.0 17.5 14.1 23.8 22.3 17.1 12.3 17.9

Castleton 68 49 63 42 63 50 3 338 3,052,830 578.2 25.3 18.2 23.4 15.6 23.4 18.6 20.8

Central 36 38 39 49 54 34 14 264 1,772,474 335.7 13.4 14.1 14.5 18.2 20.1 12.6 15.5

Cumberland 68 85 89 65 78 49 13 447 2,317,684 439.0 25.3 31.6 33.1 24.2 29.0 18.2 26.9

Fairwood 1 1 13 2 2 1 20 63,816 12.1 0.4 0.4 4.8 0.7 0.7 0.4 1.2

Flackville 41 56 56 54 41 31 2 281 886,203 167.8 15.2 20.8 20.8 20.1 15.2 11.5 17.3

Harbour 8 14 11 6 8 19 66 501,180 94.9 3.0 5.2 4.1 2.2 3.0 7.1 4.1

Harding 1 1 2 60,063 11.4 0.0 0.4 0.0 0.4 0.0 0.0 0.1

Lafayette 57 67 64 43 34 34 7 306 1,896,745 359.2 21.2 24.9 23.8 16.0 12.6 12.6 18.5

Manual 1 2 2 2 1 8 38,587 7.3 0.4 0.0 0.7 0.7 0.7 0.4 0.5

McCordsville 1 1 1 3 54,577 10.3 0.4 0.4 0.4 0.0 0.0 0.0 0.2

Meridian Hills 30 27 26 25 21 16 4 149 810,570 153.5 11.2 10.0 9.7 9.3 7.8 6.0 9.0

Morgan 2 1 3 3 1 10 651,093 123.3 0.0 0.7 0.4 1.1 1.1 0.4 0.6

New Clermont 1 3 4 0.0 0.4 0.0 0.0 0.0 1.1 0.0 0.2

Nora 3 2 1 1 1 8 231,246 43.8 1.1 0.0 0.7 0.4 0.4 0.4 0.5

Northeast 183 158 159 134 206 122 14 976 3,639,371 689.3 68.1 58.8 59.1 49.8 76.6 45.4 59.6

Northwest 1 1 2 93,982 17.8 0.0 0.0 0.4 0.4 0.0 0.0 0.1

Reed Rd 4 6 6 8 4 9 37 201,543 38.2 1.5 2.2 2.2 3.0 1.5 3.3 2.3

Southeast 8 8 1 5 2 1 25 1,066,914 202.1 3.0 3.0 0.4 1.9 0.7 0.4 1.5

Southport 95 85 106 91 118 65 13 573 1,592,596 301.6 35.3 31.6 39.4 33.8 43.9 24.2 34.7

Southwest 21 18 18 27 20 16 3 123 1,228,338 232.6 7.8 6.7 6.7 10.0 7.4 6.0 7.4

Zionsville 5 6 5 3 3 4 26 81,508 15.4 1.9 2.2 1.9 1.1 1.1 1.5 1.6

(blank) 1 1 1 3 6 19,842 3.8 0.4 0.4 0.0 0.4 0.0 1.1 0.4

Grand Total 691 678 741 636 720 496 80 4,042 4,351.2

Main Line Break Count Break Frequency per 100 miles
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