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If a Water Loss Audit 
is self-reported in the 

forest, is it valid?



Every water system experiences water loss. 

Establishing a baseline of validated water audit data is 
the anchor of a successful water loss strategy. 

The AWWA methodology provides a path to building 
and progressing your water loss program. 
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The Big Picture





inaccuracy & 
uncertainty in 

inputs 

inaccuracy & 
uncertainty in 

results  

Sources of error:

• Instruments

• Databases

• People

• Missing information

DATA  Q UA L I T Y M AT T E R S
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W A T E R  L O S S  R E D U C T I O N  S T A R T S  W I T H  D A T A  V A L I D A T I O N
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C O M PA R I S O N :  V 5  V S  V 6

Data Grading Limiting Criteria

Compiler v5

New Compiler v6

v5 v6

Admin 17 26

Water Audit Input 25 22

Performance Indicator / Output 24 29

Data Grading 20 153

Total Data items from Water Audit 86 230



Supply Meter Testing

Utility A
• real losses of 44.9 gal/conn/day 

and an ILI of 2.93

• flowmeter to be under-
registering by 1.7%, thereby 
increasing the real losses to 45.9 
gal/conn/day and ILI of 2.99

• Continue to investigate potential 
real loss intervention strategies

Utility B
• real losses of 44.6 gal/con/day 

and an ILI of 2.51

• flowmeter to be over-registering 
by 5.6%, thereby decreasing the 
real losses to 21.6 gal/conn/day 
and ILI of 1.22

• aligns with their water loss 
targets and means that no 
intervention strategy is currently 
required

WRF 5057 Level 1 Water Audit 
Validation Guidance Manual, 
Second Edition
Accurate water audits allow effective 
water loss control strategies to be 
planned. Therefore, it’s essential that 
the quality of data that supports a 
water audit is examined and 
understood. By studying the quality 
of the water audit data, a water audit 
validator will explore and document 
uncertainty and minimize inaccuracy. 

THE  VALUE  OF  THE  COLORADO WATER  
LOSS  I N I T IAT IVE :  LEVEL  1  VAL IDAT ION



Billing Data Analysis
Utility A
The Billed Metered Authorized Consumption 
volumes used in the 2022 Water Audit was 
650.200 MG.  The total volume included in the 
account level export was 765.875 MG, nearly 
18% in excess of the audit volume. The first two 
lines in the example anomalies below account 
for nearly 85 MG of volumes.  Even assuming 
these volumes are in error, this does not 
account for the full discrepancy.

Account # Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Grand Total
10-800013-13 84,712,100 0 0 0 0 0 0 1,900 84,714,000
10-800023-07 9,999,900 0 0 0 0 0 0 0 9,999,900
01-102270-01 74,000 82,000 76,000 102,000 56,000 1,000 11,000 463,000 681,000 907,000 747,000 396,000 1,000 7,000 189,000 275,000 4,068,000
01-100574-01 18,000 17,000 15,000 11,000 11,000 16,000 15,000 50,000 498,000 63,000 80,000 38,000 20,000 18,000 14,000 13,000 897,000
01-100572-01 14,000 17,000 11,000 13,000 31,000 20,000 24,000 712,000 842,000
10-300382-01 20,000 17,000 9,000 11,000 15,000 19,000 25,000 126,000 429,000 10,000 0 0 0 4,000 5,000 2,000 692,000
10-800024-05 64,200 42,000 22,300 0 0 55,000 0 116,000 0 160,200 0 0 0 0 0 0 459,700
01-101089-01 3,000 3,000 7,000 4,000 2,000 2,000 5,000 3,000 3,000 2,000 3,000 0 0 0 228,000 0 265,000

Utility B
Different multipliers 
applied to same size 
meters. A review of 
multipliers is 
recommended.

(blank) 1 10 100 1000

(blank) 1
1 1/2" meter 1 1,295
1" meter 2 1,919 1
2" meter 3 2 541
3" meter 89 15 15
3/4" meter

2 31,738

4" meter 28 7 20
5/8" x 3/4" 7 1
6" meter 5 7
8" meter 4 1 2

WRF 5057 Level 1 Water Audit 
Validation Guidance Manual, 
Second Edition
Accurate water audits allow effective 
water loss control strategies to be 
planned. Therefore, it’s essential that 
the quality of data that supports a 
water audit is examined and 
understood.

THE  VALUE  OF  THE  COLORADO WATER  
LOSS  I N I T IAT IVE :  LEVEL  1  VAL IDAT ION



U T I L I T Y F E E D B A C K  O N  W AT E R  
A U D I T  VA L I DAT I O N
By having the auditor provide a detailed breakdown of what the vision is of the project and for that section of the software and 
how it fits in the whole scheme of the project. It opens the eyes to those divisions to see how their input plays a role in the 
utility/project.

encouraged communications among the billing, meter, regional, and water production departments as we all try to piece 
together how each area's involvement contributes to the overall balance of water accounting

This process has led to increased visibility and focus in our comparison of water produced versus water sold. Some of our 
tracking mechanisms have been tweaked as the result

It provides more detailed information so money is spent in the right areas for cost savings

The AWWA methodology and Water Validation was more detailed and gave a better understanding on our system



Annual M36 
water audit

Apparent & 
Real Loss 
volumes

Level 1 
validation

Annual 
Water 

Balance
Advanced Validation 
•Level 2 Analytics
•Level 3 Field Study
•Margins of Error

Apparent Loss Profile
•Theft
•Meter Inaccuracy
•Data Handling

Real Loss Profile
•Reported Leakage
•Unreported Leakage
•Background Leakage

Loss Profiling & 
Uncertainty

Costs of losses
• by subcomponent
• in aggregate
• wholesale & retail

Costs of 
intervention 
strategies

Program design

System-specific

Cost-Benefit 
& Targets

Leakage Management:
• Active Leak Detection
• Pressure Optimization
• Repair Time Reduction
• Network Renewal

Revenue Protection:
• Theft Mitigation
• Meter Optimization & 

Renewal
• Billing Data System 

Integrity
• Revenue Recovery

Validity

Value

Volume

economic
analysis

technical 
analysis

baseline

cost-effectiveness

Intervention

T H E  B I G  P I C T U R E



Establish Your Team
• Supply Metering
• Customer Metering
• Billing/Finance
• Management



Gather Data & Compile Water Audit
• Data Request Sheet/Supporting Documentation
• Water Audit: Inputs & Data Validity Grades



S U P P O R T I N G  
D O C U M E N TAT I O N

REQUIRED SUPPLEMENTAL

 Volume from Own Sources

broken down by month and meter

 Water Imported 

broken down by month and meter

 Water Exported 

broken down by month and meter

 Supply Meter Test Records

for all supply meters, if conducted

 Volume of Metered Consumption

broken down by month and use 
type/code

 Customer Meter Inaccuracy derivation

 Average Operating Pressure derivation

 Customer Retail Unit Cost derivation

 Variable Production Cost derivation

 System Schematic 

showing locations of Supply and Export 
Meters

Required Supporting Documents are critical for Level 1 Validation



REQUIRED SUPPLEMENTAL
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W AT E R  S U P P L I E D  DATA



REQUIRED SUPPLEMENTAL

 Volume from Own Sources
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A U T H O R I Z E D  C O N S U M P T I O N  DATA



A W W A  F R E E  W AT E R  A U D I T  S O F T W A R E  –  I N S T R U C T I O N S  
W O R K S H E E T



A W W A  F R E E  W AT E R  A U D I T  S O F T W A R E
W O R K S H E E T  



• Components are assigned a Grading from 1-10 based upon the validity of the 
source data and operational practices

• Interactive Data Grading Matrix worksheet gives criteria for grading components 
according to utility operations and practices

• Grading criteria is a process-based approach

A W W A  F R E E  W AT E R  A U D I T  S O F T W A R E  -  D ATA  G R A D I N G



• Includes questions regarding practices, policies, and grading criteria selections

• Automated Data Grade selections

• Includes guidance for improvement to the next grade shown as ‘Limiting’ 
criteria

A W W A  F R E E  W AT E R  A U D I T  S O F T W A R E  -  D ATA  G R A D I N G



Data Validity Score (DVS)
• A  composite calculation based upon the gradings of the individual water audit 

components
• Represents the overall validity, or trustworthiness, of the data and is an indirect 

assessment of the utility’s processes to supply and deliver water 

A W W A  F R E E  W AT E R  A U D I T  S O F T W A R E
Q U A N T I F Y I N G  D ATA  V A L I D I T Y



• Water Loss Control 
Planning Guide

• Gives guidance on 
interpretation of the 
Data Validity Tier 
(DVT)

• Represents a 
continuum of process-
based assessments

• Higher validity =  
more reliable 
assessment of water 
loss standing and 
greater loss control 
opportunities 

A W W A  F R E E  W AT E R  A U D I T  S O F T W A R E
W H AT  D O E S  T H E  D V S  M E A N  F O R  M Y  W AT E R  U T I L I T Y ?



• Primary instrumentation

• Secondary data management, archival, and summary

• Interaction with data and methodology; estimation

Where does error sneak in?

A C C U R A C Y I N  T H E  W AT E R  B A L A N C E



Pre-Level 1 Validation Post-Level 1 Validation

Impacts of Data Validation for a Particular Water Utility – DVS Decreased!

Graphics are from FWAS Dashboard worksheet



Level 1 Validation Session
• One-on-One validation session 

with your water audit 
validator
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Utility-operated production facility
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Technical Assistance Data Requirements Infrastructure Team Effort

Water Audit Compilation Operational data to fill out AWWA FWAS v6 No specific requirements
Time to gather data and answer the team’s 
questions during the data review process.

Estimation of Unmetered Authorized 
Consumption

Operational data of unmetered water 
consumptions

No specific requirements
Time to gather data and answer the team’s 
questions during the data review process.

Level 1 Validation
Completed AWWA FWAS for last year and 
additional required supporting documentation

No specific requirements
Time to gather the data and fill out FWAS plus the 2-
hour validation meeting.

Supply Meter Testing
Supply meter type, brand/make information, flow 
history data, and piping configuration

Upstream & downstream distance 
of straight pipe or nearby tank

Time to gather data and up to 1 day of support 
during field testing

Billing Data Analysis

Raw data export from meter reading/billing system 
in electronic data format (.xls, .csv, or similar) that 
includes meter info, customer info, meter reads, 
read dates, billed volumes. Additional detail to be 
provided.

Metered customers Time to prepare the data export

Customer Meter Testing: Test Design or Results 
Analysis

Meter summary statistics including size, type, age, 
and throughput. Results of all 
customer meter tests performed. Additional detail 
to be provided.

Metered customers
Time to prepare the data export or 
aggregate meter test results.

Real Loss Component Analysis

Completed water audit, detailed leak repair data, 
leak detection results (if applicable), infrastructure 
summary data including hydrants, valves, service 
lines, mains, and storage capacity

No specific requirements Time to gather data

Leak Detection Survey Water infrastructure maps or GIS files
Preferable if customer meters are 
at curb stop and accessible.

Time to gather data. For field work, effort will vary 
depending on utility preference. Field team usually 
works independently.



W AT E R  LO S S  A U D I T  VA L I DAT I O N  I N  
N O R T H  A M E R I C A

2015: Water Audits in 
the United States: A 

Review of Water Losses 
and Data Validity

2017: Level 1 Water 
Audit Validation 

Guidance Manual

2021: Level 1 Water 
Audit Validation 

Guidance Manual, 
Second Edition

Unrealistic results of self-
reported water audits 
creates the need for 
water audit validation.

Manual develops 
standardization of 
water audit 
validation

Manual updated to 
align with newer 
version of the 
AWWA Water Audit



W AT E R  LO S S  A U D I T  VA L I DAT I O N

Definition:

process of examining water audit inputs to 
improve the water audit’s accuracy and document 
the uncertainty associated with water audit data

Purpose:

Water audit validation aims to:

• Identify and correct errors

• Evaluate and communicate uncertainty

Level 1 – interview & summary records

Level 2 – deep data review

Level 3 – new data from the field



W H AT D O E S  L E V E L  1  W AT E R  A U D I T  
VA L I DAT I O N  D O ?
• The Level 1 water audit validation aims to:

• Confirm the accurate application of water audit methodology and terminology to the utility-specific 
situation

• Identify/adjust any evident inaccuracies  
• Validation of practices and policy criteria, and understanding the answers in full context of the utility 

operations

• In meeting these goals, the Level 1 validation process results in:

• Data validity grades that reflect utility practices
• Identification of macro-level inaccuracies
• Recommendations for advanced validation activities



W H AT D O E S  L E V E L 1  WAT E R  
AU D I T VA L I DAT I O N  N OT  D O ?
• Level 1 water audit validation is the least rigorous level of validation. The effort and time required 

to complete Level 1 validation are relatively small. Water audit validation does not:

• Correct inaccuracies in raw data that may affect summary data and audit inputs

• Investigate data processing and handling to identify and correct inaccuracies

• Study instrument accuracy through field tests to improve the certainty of the water audit

• Corroborate the volume of Real Losses with bottom-up or field investigations of leakage
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N O R T H  A M E R I C A N  R E G U L AT O R Y  S TAT U S  
( 2 0 2 1 ) Water Audit Validator 

Certification Programs:
• State of California
• State of Georgia
• State of Indiana
• State of Colorado*
• State of Texas*



AWWA Section Water Loss Control Committees, 
1 State Established Committee

(CA-NV, CO, GA, IN, KY-TN, NJ, SC, TX)

States Requiring Level 1 Water Audit Validation 
(CA, GA, HI, IN, QBC, TX*)

States With Water Audit Validator 
Certification Programs (CA, GA, IN, QBC)

States Requiring Water Auditing without Level 1 Validation
(CO, FL, NV, MN, NM, NV, TN, WI, DRBC*)

States with Pending Water Auditing Legislation
(NJ, VA)

States Reviewing Current Water Loss Control Policy
(NJ, WA)
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