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Past Conservation Actions – Statewide
• Statewide Water Delivery Systems

• California Urban Water Conservation Council
• Voluntary
• Best Management Practices

• Urban Water Management Plans
• Supply and Demand Forecasts
• Every 5 years
• Supply Development Projects
• Shortage Contingency Plans



State Focus on Water Efficiency
2009 (SB 7x7)
Mandatory 20% water use 

reduction by 2020; 
progress report in 2015

2014 (SB 1420)
Requires water audit, using

M36 and AWWA software
Every 5 years, with Urban 

Water Management Plan
(starting July 2016)

2015 (SB 555)
Audit required annually 
Expert validation
Steps to increase validity
Performance standards (by 2020)



• Rules & technical standards (January 1, 2017)
• State assistance to urban water providers
• Validated water loss audits (October 1 

annually) accompanied steps taken to:
• increase data validity
• reduce loss volumes 

• Audits to be posted to website 
• Water loss performance standard by 2020

State Regulation – SB 555



The Water Balance
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AWWA FREE Water Audit Software
Water Audit Report for:

Reporting Year:

All volumes to be entered as: MILLION GALLONS (US) PER YEA

   
WATER SUPPLIED

Volume from own sources: 5 1,000.000 MG/Yr
Water imported: MG/Yr
Water exported: 1 100.000 MG/Yr

      
WATER SUPPLIED: 825.000 MG/Yr       

.
AUTHORIZED CONSUMPTION

Billed metered: 8 700.000 MG/Yr
Billed unmetered: 9 50.000 MG/Yr
Unbilled metered: MG/Yr

Unbilled unmetered: 9 10.313 MG/Yr

AUTHORIZED CONSUMPTION: 760.313 MG/Yr

WATER LOSSES (Water Supplied - Authorized Consumption) 64.688 MG/Yr

Apparent Losses
Unauthorized consumption: 10 3.000 MG/Yr

Customer metering inaccuracies: 5 7.071 MG/Yr
Systematic data handling errors: 4 5.000 MG/Yr

Apparent Losses: 15.071 MG/Yr

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses: 49.617 MG/Yr

WATER LOSSES: 64.688 MG/Yr

NON-REVENUE WATER
NON-REVENUE WATER: 75.000 MG/Yr

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA
Length of mains: 7 100.0 miles

Number of active AND inactive service connections: 6 1,000
Service connection density: 10 conn./mile main

Yes
Average length of customer service line: ft

Average operating pressure: 6 60.0 psi

COST DATA

Total annual cost of operating water system: 5 $1,000,000 $/Year
Customer retail unit cost (applied to Apparent Losses): 7 $3.50

Variable production cost (applied to Real Losses): 7 $3,000.00 $/Million gallons

     

    

         

        

            

               

$/1000 gallons (US)

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

Unauthorized consumption volume entered is greater than the recommended default value

        

                      

Average length of customer service line has been set to zero and a data grading score of 10 has been app

Are customer meters typically located at the curbstop or property line? 

 AWWA Free Water Audit Software:
 Reporting Worksheet

       Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed

2013 1/2013 - 12/2013
Northern San Leandro Combined Water Sewer Storm    
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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. • Industry Standard (M36)

• Free

• Defaults provided

• ~ 20 potential inputs

• ~10 inputs for typical utility use

• awwa.org/waterlosscontrol



Which Value Goes Where?



California – CUWCC BMP1.2

WRF 4372 - 2010 Water Data Analysis and Validation: 

 Simple steps of data validation were applied

 Results highlight the problems utilities are facing when completing an audit 
for the first time!

Source: Reinhard Sturm 2013


		

		Count

		Percent of Full Data Set



		Number of Utilities Reporting Water Audit Result

		125

		100%



		Number of Utilities Reporting Negative Water Losses

		5

		4%



		Number of Utilities Reporting ILI<1

		36

		29%



		Number of Utilities Reporting ILI>20

		3

		2%



		Number of Utilities Reporting Erroneous Infrastructure Data

		1

		1%



		

		

		



		Final Data Set After Removal of Erroneous Water Audit Reports

		80

		64%









2016 UWMP Submitted Data - Unfiltered



Data Grading Matrix



Phase 1

Establish Annual M36 
Water Auditing

Achieve Minimum 
Standard of Audit 

Reliability 

Manage Water Loss 
Performance for 

Long-Term Reduction

Phase 2 Phase 3

Require-
ment

Outreach

Training & 
Tech Asst

Data 
Manage-

ment

Validation

Certification

Benchmarking

Compliance

Year 1                 Year 2                 Year 3                 Year 4                    Year 5               Year 6   Year 7  

Implement established 
requirement for annual M36 
Water Audits

Educate Regulatory 
Community on M36 Method 
and appropriate use of 
performance indicators
Establish Statewide Water 
Loss Control Committee

Develop State Manual and 
Training Framework
Provide extended, 
progressive training to 
utilities 

Augment DWR Data 
Management & Review Process

Establish posting system and 
communication protocols

Establish minimum standards of 
validation for quality assurance

Determine by Agency or 3rd Party

Establish validation program until 
certification program is in place

Design and implement a Water 
Audit Validator Certificate 
program for sustained quality 
control

CA-NV Section Administers 
Water Auditor Validator 
Certification Program

Suite of Performance and 
Process Measures

System specific 
improvement over time in 
a cost-effective manner

No universal targets
Excessive thresholds 
established

Annual audit submission 
threshold exceedances 

System specific 
progress review during 
Urban Water 
Management Plan 
submissions

Statewide Water Loss Management Program



Phase One - Water Loss Technical Assistance Program 
Water Loss TAP

Goal is to provide:
• Training on AWWA Water Audit 

Methodology
• Level 1 Validation of Water Audits
• 452 Urban Water Agencies

in-person work 
session

teleconference 
work session

in-person work 
session

final validation
Teleconference  
work session

WAVE 1 WAVE 2 WAVE 3 WAVE 4

Submission of level 1 
validated audits















Total of ~460 Water Audits
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Data Quality and Validation
• Data quality – the validity, or trustworthiness, of the data

• Data validation – a quality control process conducted to 
verify, and improve as needed, the data inputs and gradings 
of the water audits submitted by water utilities.

• Water Loss Audit validation – does not make data inputs or 
gradings “right” or “wrong”, but merely aligns them with the 
actual conditions that occurred in the operation of the 
utility for the audit year
 Level 1 -- Top down Data Review
 Level 2 -- Top down Data Mining Review
 Level 3 -- Bottom up Field Investigation



What’s Next?

WAV Certificate Program
• Committee formed & program development underway

• Informed by the Georgia QWLA certification program, 
customized to California

• Water Loss Auditing                Water Audit Validation 
different training and    demonstrated knowledge

• Development goal: Spring 2018

Water Audit Validator Program Development



2016 (EO B-37-16)
State agencies directed to

establish framework
13 required elements

Water Conservation a California Way of Life

2017 (Implementation Report)
4 inter-related objectives
Implementation actions





•Improved understanding of who owns what data
•Validating legacy software/calculations (assumptions, metering 
lag time adjustments, SCADA setpoints)
•Training staff in the Water Audit methodology
•Meter testing programs
•AMI/AMR projects
•Increased metering of own water uses
•Pressure management projects
•Leak detection technology pilot projects

Agency Actions



Urban Retail Water System

Wholesale Systems

Small Systems

Recycled Water Systems

Source of Supply



• Coordination between industry associations, regulators, utilities
• Water Loss TAP (Stakeholder/steering Committee) 
• Water Audit (SB 555) Rulemaking Group (New: Title 23, Division 2, Chapter 7 , § 700.0 )

• Water Loss Control Committee CA-NV AWWA Section
• Water Auditor Certificate (WAV) development subcommittee
• Leak detection, pressure management, meter testing training
• Executive Order/ Urban Advisory Group (retail, wholesale and small system)
• California Energy Commission devices study
• Public Utilities Commission rate case inclusion
• WRF projects to further refine the process, real loss component analysis, data 

validity criteria, water loss control program design 

Water Loss Control Collaboration



www.northamericanwaterloss.org 

    

Partners Sponsors



CALIFORNIA WATER LOSS CONTROL
COLLABORATIVE

Water Loss TAP
WAV Certificate Program

Sue Mosburg – Chair, California Water Loss Control Collaborative
Sweetwater Authority

smosburg@sweetwater.org

mailto:smosburg@sweetwater.org
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