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The Chart You’ve Probably Seen Before 
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Source: AWWA M36 
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Billed Water Exported 
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Billed Authorized Consumption 
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Unbilled Authorized Consumption 
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Source: AWWA M36 
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Unbilled, Metered 
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Unbilled, Unmetered 
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Billed, Not Collected 
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Apparent Losses 
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Source: AWWA M36 
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Customer Metering Inaccuracies 
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Define 

• Under registration 

• Meter Sizing 

 

 
GAL / DAY     50,000.00  

Retail Rate per 1000 GAL  $           4.00  

Accuracy  91% 

Loss per day (GAL)       4,500.00  

Loss per day ($)  $        18.00  

Loss per week ($)  $      126.00  

Loss per month ($)  $      504.00  

Loss per year ($)  $   6,570.00  



Large Meter Accuracy (Wholesale) 
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Systematic Data Handling Errors 
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Real Losses 
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Source: AWWA M36 
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Leakage at Services  

• “Up to point of customer metering” 

• Older poly material plastic pipe 
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Leakage and Overflows at Storage  
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What do we measure? 
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Why do we measure those things? 

• Two governing principles that dictate how a water system 

behaves: 

• Conservation of mass 

 

 

 

 

 

 

• Conservation of energy 
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How do we measure? 
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Flow Measurement 
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Transmitters 
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Data Communication 

• AMR  

• AMI 

• SCADA 

• Cellular 
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Pressure Monitoring 
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Pressure Monitoring 
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Water Balance 

35 

Analyze 



Water Balance: Monthly Trending 
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Leveraging Hourly Consumption 
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Water Balance: Time Resolution 

• Capture additional insights into system behavior 
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Water Balance: Time Resolution 
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Water Balance: Space Resolution 

• Create district metered 

areas (DMAs) 

• Utilize zone meters 

• Be asset efficient 

• Add meters to PRVs 

• Use geo-fencing to sum 

consumption data for a 

zone balance 

• Identify highest loss areas 

for more strategic action 
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Leveraging Pressure Data 
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Leveraging Pressure Data 

• Set thresholds and get alerts when pressures exceed limits 

• Insight into asset performance (PRV, pump station) 
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After repair 

Total loss of regulating function 

PRV in process of failing, resulting in high pressure fluctuation 

Downstream 

Upstream 

Upstream pressure ~ 121 psi 
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Leveraging Pressure Data 
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Analyze 

• Monitor for major changes in system pressure 

 



Leveraging Pressure Data 

• Detect anomalies 
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Example: Three (3) ally meters in a pressure zone all show large diurnal 

swings in pressure after crew addresses leak. Boundary valve left 

open? Coincidental PRV failure? 

Analyze 



Leveraging Level Data 

• Storage tank not covered by SCADA 

• Installed pressure sensor at outlet for level measurement 

• Utility used Smart Gateway sensor interface – AMI radio – to read 

sensor and transmit data 

• Main break on Sunday 4/28 

• Tank level drops, alerts utility 
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Addressing Apparent Losses 
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Utility Unique 

• Act on insights and findings from the analyze phase 

• Required actions in improve phase will vary 

• Examples: 

• Flushing consumption findings 

• PRV set point findings 
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Pillars of Leakage Control 
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Leakage as a Function of Pressure 
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Source:  EPA/WRF Water Audits in the US: A review of Water Losses and Data Validity 
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Pressure Management 
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Pressure Management 
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• Monitoring pressure throughout the distribution system provides 

unique advantage for pressure management 

• Enhanced system visibility 

• Confidence in full range in system and if minimum levels maintained 

• Diurnal, weekly, or seasonal management strategies can be used 
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Proactive Asset Management 

• Utilize insights and monitoring from pressure and level data  

• Respond proactively to issues before a customer complaint or 

critical thresholds reached such as 20 PSI boil water notice 

requirement 
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Control 

• Ongoing measurement and analysis allows utility to monitor for 

issues 

• Establish programs and business processes leveraging this 

system: 

• Ongoing large meter testing 

• More efficient processes for asset maintenance and management 

• Narrow the focus on problem areas identified by water balance or 

pressure monitoring… 
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Refining Measurement  

• Utilize insights from Analyze 

• High rate sensors (pressure and 

acoustic) to areas of highest 

concern 

• In-situ inspection on large metal 

mains 

• Acoustic correlation 

• Additional pressure sensors 

• Additional DMAs / zones 
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Refining Analysis 

• Gain insights into pressure transients from high rate data 

• Determine risk factors for main segments considering age, material, 

etc.  

• Utilize more advanced methods for apparent loss discovery from 

meter data 
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Questions? 

• Joseph Dryer 

• Joe.Dryer@xyleminc.com 

• (919) 907 - 9479 
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