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VOLUME FROM OWN SOURCES – DVG CRITERIA ADDITIONAL GUIDANCE 

1. Less than 25% of water production sources are 

metered, remaining sources are estimated.  No regular 

meter accuracy testing or electronic calibration 

conducted. 

 

2. 25% - 50% of treated water production sources are 

metered; other sources estimated.  No regular meter 

accuracy testing or electronic calibration conducted. 

Manufacturer testing certificate for newly 

installed meter does not qualify as 

accuracy testing 

4. 50% - 75% of treated water production sources are 

metered, other sources estimated.  Occasional meter 

accuracy testing or electronic calibration conducted. 

% of source metric is for volume, not 

meter count 

Occasional = within last 5 years but less 

than annually, for <90% of source flow 

6. At least 75% of treated water production sources are 

metered, or at least 90% of the source flow is derived 

from metered sources.  Meter accuracy testing and/or 

electronic calibration of related instrumentation is 

conducted annually.  Less than 25% of tested meters 

are found outside of +/- 6% accuracy. 

Accuracy testing = precise & independent 

volumetric measurement in-situ against 

subject meter for at least 90% of the 

source flow by volume OR 

Calibration = alignment of flow range 

conversion with signal span output 

(typically 4-20mA DC) and SCADA output  

8. 100% of treated water production sources are 

metered, meter accuracy testing and electronic 

calibration of related instrumentation is conducted 

annually, less than 10% of meters are found outside of 

+/- 6% accuracy 

Must have both accuracy testing AND 

calibration for at least 90% of the source 

flow 

10. 100% of treated water production sources are 

metered, meter accuracy testing and electronic 

calibration of related instrumentation is conducted 

semi-annually, with less than 10% found outside of +/- 

3% accuracy.  Procedures are reviewed by a third party 

knowledgeable in the M36 methodology.  

3
rd

 party M36 review = testing and 

calibration practices have been closely 

scrutinized for compliance with 

procedures described in the M36 Manual 

Must have both accuracy testing AND 

calibration for at least 90% of the source 

flow  
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MASTER METER & SUPPLY ERROR ADJUSTMENT – DVG 
CRITERIA 

ADDITIONAL GUIDANCE 

2. No automatic datalogging of production volumes; daily 
readings are scribed on paper records without any 
accountability controls.  Flows are not balanced across the 
water distribution system: tank/storage elevation changes 
are not employed in calculating the "Volume from own 
sources" component and archived flow data is adjusted only 
when grossly evident data error occurs. 

 

4. Production meter data is logged automatically in electronic 
format and reviewed at least on a monthly basis with 
necessary corrections implemented.  "Volume from own 
sources" tabulations include estimate of daily changes in 
tanks/storage facilities.  Meter data is adjusted when gross 
data errors occur, or occasional meter testing deems this 
necessary. 

For DVG of 4 or higher: 
Tank levels are monitored and 
reviewed daily 
Net change in storage for the year 
is accounted for in the MMSEA 
input 
 

6. Hourly production meter data logged automatically & 
reviewed on at least a weekly basis.  Data is adjusted to 
correct gross error when meter/instrumentation equipment 
malfunction is detected; and/or error is confirmed by meter 
accuracy testing.  Tank/storage facility elevation changes are 
automatically used in calculating a balanced "Volume from 
own sources" component, and data gaps in the archived data 
are corrected on at least a weekly basis.   

 

8. Continuous production meter data is logged automatically 
& reviewed each business day.  Data is adjusted to correct 
gross error from detected meter/instrumentation equipment 
malfunction and/or results of meter accuracy testing.  
Tank/storage facility elevation changes are automatically 
used in "Volume from own sources" tabulations and data 
gaps in the archived data are corrected on a daily basis. 

 

10. Computerized system (SCADA or similar) automatically 
balances flows from all sources and storages; results are 
reviewed each business day.  Tight accountability controls 
ensure that all data gaps that occur in the archived flow data 
are quickly detected and corrected. Regular calibrations 
between SCADA and sources meters ensures minimal data 
transfer error.   
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WATER IMPORTED – DVG CRITERIA ADDITIONAL GUIDANCE 

1. Less than 25% of imported water sources are 
metered, remaining sources are estimated.  No regular 
meter accuracy testing. 

 

2. 25% - 50% of imported water sources are metered; 
other sources estimated.  No regular meter accuracy 
testing.  

Manufacturer testing certificate for newly 

installed meter does not qualify as 

accuracy testing 

4. 50% - 75% of imported water sources are metered, 
other sources estimated.  Occasional meter accuracy 
testing conducted. 

% of source metric is for volume, not 

meter count 

Occasional = within last 5 years but less 

than annually, for <90% of source flow 

6. At least 75% of imported water sources are metered, 
meter accuracy testing and/or electronic calibration of 
related instrumentation is conducted annually for all 
meter installations.  Less than 25% of tested meters are 
found outside of +/- 6% accuracy.  

Accuracy testing = precise & independent 

volumetric measurement in-situ against 

subject meter for at least 90% of the 

source flow by volume OR 

Calibration = alignment of flow range 

conversion with signal span output (4-20) 

and SCADA output  

8. 100% of imported water sources are metered, meter 
accuracy testing and electronic calibration of related 
instrumentation is conducted annually, less than 10% 
of meters are found outside of +/- 6% accuracy. 

Must have both accuracy testing AND 

calibration for 90% of the source flow 

10. 100% of imported water sources are metered, 
meter accuracy testing and electronic calibration of 
related instrumentation is conducted semi-annually for 
all meter installations, with less than 10% of accuracy 
tests found outside of +/- 3% accuracy.  

Must have both accuracy testing AND 

calibration for 90% of the source flow 

 



 

 

Additional Guidance v5.0.2 (04/26/2017) AWWA Free Water Audit Software DVG Matrix 

BILLED METERED – DVG CRITERIA ADDITIONAL GUIDANCE 

4. At least 75% of customers are metered……only 
very limited meter accuracy testing is conducted.  
Customer meters are replaced only upon complete 
failure.  Computerized billing records exist, but only 
sporadic internal auditing conducted. 

Very limited testing (reactionary) = complaint 

based or consumption flag testing only  

Sporadic = less than annual 

6. At least 90% of customers are metered……only 
limited meter accuracy testing is conducted.  
Regular replacement is conducted for the oldest 
meters.  Computerized billing records exist with 
annual auditing of summary statistics conducted by 
utility personnel. 

Limited testing (proactive) = more than 

reactive testing (per DVG of 4), targeted to 

certain subsets but not representative 

sampling of full meter population 

  

Summary statistics = monthly, or annual, total 

volumes year to year 

8. At least 97% of customers are 
metered……regular meter accuracy testing guides 
replacement of statistically significant number of 
meters each year.  Routine auditing of 
computerized billing records for global and detailed 
statistics occurs annually by utility personnel, and is 
verified by third party at least once every five 
years. 

Regular testing (proactive) = testing certain 

subsets but not representative sampling of full 

meter population, with the results directly 

utilized to dictate maintenance and 

replacement activities 

Detailed statistics = at least down to the 

charge code level,  

Third party audit = sampling review on select 

accounts 

If presently in a meter changeout or 

conversion project, OK to treat new meter 

installations as ‘testing’ for audit year installed 

+1 year (2-year horizon) 

10. At least 99% of customers are 
metered……statistically significant customer meter 
testing and replacement program in place on a 
continuous basis.  Computerized billing with 
routine, detailed auditing, including field 
investigation of representative sample of accounts 
undertaken annually by utility personnel.  Audit is 
conducted by third party auditors at least once 
every three years. 

Statistically significant testing and replacement 

= proactive large meter testing targeted based 

on revenue and small meter testing based on 

random representative sampling, results 

directly utilized to dictate maintenance and 

replacement activities.  Testing program 

margins of error have been analyzed. 

Third party audit = full billing database query 

and analysis of raw data to rebuild to the 

summary consumption volumes 
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CUSTOMER METERING INACCURACY – DVG CRITERIA ADDITIONAL GUIDANCE 

2. …Customer meters are tested for accuracy only upon 
customer request. 

Input is an estimate, not calculated.  

4. …Meter accuracy testing is conducted annually for a 
small number of meters (more than just customer 
requests, but less than 1% of inventory).  A limited 
number of the oldest meters are replaced each year.  
Inaccuracy volume is largely an estimate, but refined 
based upon limited testing data. 

Limited replacement = replaced if failed 

Volume inferred for full meter 

population but informed only from 

reactive test data, including complaint 

tests and consumption flagged tests 

6. …Routine, but limited, meter accuracy testing and 
replacement occur.  Inaccuracy volume is quantified 
using a mix of reliable and less certain data. 

Routine = proactive 

Volume calculated for full meter 

population based on proactive test data 

but less than representative sampling 

8. Ongoing meter replacement and accuracy testing 
result in highly accurate customer meter population.  
Testing is conducted on samples of meters of varying age 
and accumulated volume of throughput to determine 
optimum replacement time for various types of meters.  

Ongoing = annual 

Volume calculated for full meter 

population based on proactive test data 

from representative sampling 

9. Ongoing meter replacement and accuracy testing 
result in highly accurate customer meter population.  
Statistically significant number of meters are tested in 
audit year.  This testing is conducted on samples of 
meters of varying age and accumulated volume of 
throughput to determine optimum replacement time for 
these meters. 

Statistical significance = testing program 

margins of error have been analyzed 

  

10. …Ongoing meter replacement occurs according to a 
targeted and justified basis.  Regular meter accuracy 
testing gives a reliable measure of composite inaccuracy 
volume for the customer meter population.  New 
metering technology is embraced to keep overall 
accuracy improving.  Procedures are reviewed by a third 
party knowledgeable in the M36 methodology. 

Targeted and justified = proactive large 

meter testing targeted based on 

revenue and small meter testing based 

on random representative sampling, 

results directly utilized to dictate 

maintenance and replacement activities 

3
rd

 party M36 review = testing program 

and input calculations have been closely 

scrutinized for compliance with 

procedures described in the M36 

Manual by third party  
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LENGTH OF MAINS – DVG CRITERIA ADDITIONAL GUIDANCE 

4. Sound written policy and procedures exist for 
documenting new water main installations, but gaps in 
management result in an uncertain degree of error in 
tabulation of mains length. 

 

6. Sound written policy and procedures exist for 
permitting and commissioning new water mains.  
Highly accurate paper records with regular field 
validation; or electronic records and asset 
management system in good condition.  Includes 
system backup. 

 

8. Sound written policy and procedures exist for 
permitting and commissioning new water mains.  
Electronic recordkeeping such as a Geographical 
Information System (GIS) and asset management 
system are used to store and manage data.   

 

10. Sound written policy exists for managing water 
mains extensions and replacements.  Geographic 
Information System (GIS) data and asset management 
database agree and random field validation proves 
truth of databases.  Records of annual field validation 
should be available for review. 

Random field validation = done for the 
specific purpose of asset inventory, not 
just through regular work order process 
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AVERAGE OPERATING PRESSURE – DVG CRITERIA ADDITIONAL GUIDANCE 

2. Limited telemetry monitoring of scattered pumping station and 
water storage tank sites provides some static pressure data, which 
is recorded in handwritten logbooks.  Pressure data is gathered at 
individual sites only when low pressure complaints arise.  Average 
pressure is determined by averaging relatively crude data, and is 
affected by significant variation in ground elevations, system head 
loss and gaps in pressure controls in the distribution system. 

Input is estimated 

4. Effective pressure controls separate different pressure zones; 
moderate pressure variation across the system, occasional open 
boundary valves are discovered that breech pressure zones.  Basic 
telemetry monitoring of the distribution system logs pressure data 
electronically.  Pressure data gathered by gauges or dataloggers at 
fire hydrants or buildings when low pressure complaints arise, and 
during fire flow tests and system flushing.  Reliable topographical 
data exists.  Average pressure is calculated using this mix of data. 

Basic coverage = telemetry or 
pressure logging at boundary points 
(supply locations, PRVs, boosters) 
 
Input is inferred from the data  

6. Reliable pressure controls separate distinct pressure zones; only 
very occasional open boundary valves are encountered that breech 
pressure zones.  Well-covered telemetry monitoring of the 
distribution system (not just pumping at source treatment plants or 
wells) logs extensive pressure data electronically.  Pressure 
gathered by gauges/dataloggers at fire hydrants and buildings when 
low pressure complaints arise, and during fire flow tests and system 
flushing.  Average pressure is determined by using this mix of 
reliable data. 

Well covered = telemetry or pressure 
logging beyond the boundary points, 
targeted in some portions of the 
system but not the whole  
 
Determined = input is calculated 
from the data 

8. Well-managed, discrete pressure zones exist with generally 
predictable pressure fluctuations.  A current full-scale SCADA 
System or similar realtime monitoring system exists to monitor the 
water distribution system and collect data, including real time 
pressure readings at representative sites across the system.  The 
average system pressure is determined from reliable monitoring 
system data. 

Full-scale = telemetry or pressure 
logging (including seasonal 
variations) required beyond the 
boundary points spread throughout 
all zones representing full pressure 
profile  
 
Determined = input is calculated 
from the data 

10. Well-managed pressure districts/zones, SCADA System and 
hydraulic model exist to give very precise pressure data across the 
water distribution system.  Average system pressure is reliably 
calculated from extensive, reliable, and cross-checked data.  
Calculations are reported on an annual basis as a minimum.  
Procedures are reviewed by a third party knowledgeable in the M36 
methodology.   

Telemetry is required beyond the 
boundary points spread throughout 
all zones representing full pressure 
profile 
Model is calibrated w/in 5 years  
Precise input is derived as a model 
output 



 

 

Additional Guidance v5.0.2 (04/26/2017) AWWA Free Water Audit Software DVG Matrix 

VARIABLE PRODUCTION COST – DVG CRITERIA ADDITIONAL GUIDANCE 

4. … Electric power and treatment costs are 
reliably tracked and allow accurate weighted 
calculation of unit variable production costs 
based on these two inputs and water imported 
purchase costs (if applicable). … 

If only primary costs included, DVG of 4  

(power, chemicals and/or purchase water costs) 

6. …Pertinent additional costs beyond power, 
treatment and water imported purchase costs (if 
applicable) such as liability, residuals 
management, wear and tear on equipment, 
impending expansion of supply, are included in 
the unit variable production cost, as applicable.  
All costs audited internally on an annual basis.   

Some but not all secondary costs have been 

evaluated and incorporated including but not 

limited to damages paid from claims from line 

breaks, wear and tear on dynamic equipment, 

residuals management and impending 

expansion of supply.  If some of the secondary 

costs are not applicable, the basis for this 

should be documented.   

8. ….all pertinent primary and secondary variable 
production and water imported purchase (if 
applicable) costs tracked.  The data is audited at 
least annually by utility personnel, and at least 
once every three years by a third-party 
knowledgeable in the M36 methodology.  

All secondary costs have been evaluated and 

incorporated as applicable.  For any deemed 

not applicable, the basis for this should be 

documented.   

3
rd

 party M36 review = input calculations have 

been reviewed by a water loss expert   

10.  Either…. 
1) Third party CPA audit of all pertinent primary 
and secondary variable production and water 
imported purchase (if applicable) costs on an 
annual basis, or: 
2) Water supply is entirely purchased as bulk 
water imported, and the unit purchase cost - 
including all applicable marginal supply costs - 
serves as the variable production cost.  If all 
applicable marginal supply costs are not included 
in this figure, a grade of 10 should not be 
selected. 

All secondary costs have been evaluated and 

incorporated as applicable.  For any deemed 

not applicable, the basis for this should be 

documented.   

3
rd

 party M36 review = input calculations have 

been reviewed by a water loss expert   

 
 


