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US Drought Monitor:  July 2012 

Environmental Pressures 



Political Drivers 
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Annualized Cost of Non-Revenue Water - Trailing 12 Month Average 

Financial Drivers (Case Study in GA) 



Regulatory Drivers 

? 



AWWA Tools for Water Loss Control 

 The “M” Series: Manuals of Practice  
 Guidance Manuals: widely 

recognized around the world as 
source of best practices in water 
utility operations and management 

 AWWA Water Loss Control 
Committee’s Free Water Audit 
Software© 
 Originally released 2006; current 

Version 4.2 software (2010) 
 Water Research Foundation 

Research Reports 
 Textbooks 
 www.awwa.org  - type “water loss 

control” in search box; select first 
item in list  

Water Audit Report for: Philadelphia Water Department
Reporting Year:

ALL VOLUMES TO BE ENTERED AS ANNUAL QUANTITIES

WATER SUPPLIED
Volume from own sources: M 95,526.0 million gallons (US) per year

Master meter error adjustment: M 695.4 million gallons (US) per year

Water Imported: M 0.0 million gallons (US) per year

Water Exported: M 7,210.2 million gallons (US) per year
.

WATER SUPPLIED: . 89,011.2 million gallons (US) per year.
.

AUTHORIZED CONSUMPTION .

Billed metered: M 57,535.2 million gallons (US) per year

Billed unmetered: M 0.0 million gallons (US) per year

Unbilled metered: M 179.3 million gallons (US) per year

Unbilled unmetered: E 693.6 million gallons (US) per year
.

AUTHORIZED CONSUMPTION: . 58,408.1 million gallons (US) per year

.

.

WATER LOSSES (Water Supplied - Authorized Consumption) . 30,603.1 million gallons (US) per year.

Apparent Losses .

Unauthorized consumption: E 1,145.2 million gallons (US) per year

Customer metering inaccuracies: E 162.5 million gallons (US) per year

Data handling errors: E 2,751.2 million gallons (US) per year

Apparent Losses: . 4,058.9 million gallons (US) per year

Real Losses .

Real Losses (Water Losses - Apparent Losses): . 26,544.2 million gallons (US) per year
.

WATER LOSSES: . 30,603.1 million gallons (US) per year.
.

NON_REVENUE WATER .

NON-REVENUE WATER: . 31,476.0 million gallons (US) per year

.

SYSTEM DATA ..

Length of mains: M 3,160.0 miles

Number of active AND inactive service connections: M 548,289
Connection density: . 174 conn./mile main

Average length of private pipe: E 12.0 ft

.

Average operating pressure: E 55.0 psi

.

COST DATA ..

Total annual cost of operating water system: M $167,604,000 $/Year

Customer retail unit cost (applied to apparent losses): M $3.95
Variable production cost (applied to real losses): M $133.58 $/million gallons (US)

        DATA REVIEW - Please review the following information and make changes above if necessary:

 - Input values should be indicated as either measured or estimated. You have entered:

   12 as measured values
   6 as estimated values
   0 without specifying measured or estimated

 - It is important to accurately measure the master meter - you have entered the measurement type as: measured

 - Cost Data: No problems identified

PERFORMANCE INDICATORS

Financial Indicators
Non-revenue water as percent by volume: 35.4%

Non-revenue water as percent by cost: 11.7%

 AWWA WLCC Water Audit Software: Reporting Worksheet

2004

under-registered

$/1000 gallons (US)

?

?

?

?

?

? Click to access definition

?

?

?

?

?

?

Back to Instructions

Please enter data in the white cells below. Where possible, metered values should be used; if metered values are unavailable please estimate a value. 
Indicate this by selecting a choice from the gray box to the left, where M = measured (or accurately known value) and E = estimated.

?

?
?
?

?

?

?

(pipe length between curbstop and 
customer meter or property 

Copyright © 2006, American Water Works Association. All Rights Reserved.
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AWWA-Water Auditing & Loss Control 
Methodology 



Audience Poll 
According to the AWWA Water Audit Method, an 
acceptable level of Unaccounted For Water is: 
 

A.15% 
B. 5% 
C. 0% 
D.10% 
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 Unaccounted-For No More 



States Survey (Beecher) - 2002  

A Look Back… 



“Unaccounted For Water” State Standards (2002)  

A Look Back… 



Alliance for Water Efficiency  
State Scorecard (2012) 

A Look Back… 



 
Audit Required, Incentivized or Neither 
Performance Targets 
AWWA Methodology Conformance 
AWWA Validation 
Indications of Future Rule or Policy Making Regarding AWWA Best Practices 
 
 
 

Scope of Research 

State
Audit is 
Mandatory

Audit is 
Incentivize
d Performance Target(s)

AWWA 
Method

AWWA 
Validation

Compliance 
Enforcement Horizon Notes

Tennessee yes Graduated DV 65-80, NRW cost% 30-20 now to 2020 yes Comptroller's Office
Georgia yes yes yes Considering performance targets, increased applicability
DRBC yes yes For larger systems, must show a plan to minimize leakage
Wisconsin yes WL. 25% for small utilities, 15% for large. close PSC and DNR did study, seem to have adopted AWWA terms, but UFW still in there. 
Texas yes yes* Every 5 years for all, every year for >10000 pop and SRF recipients.  As of May 2015 all water suppliers with ove            
Oregon yes 10% Leakage WL reduction plan Applicable for permit extension or if condition of an existing permit.
Washington yes 10% Leakage 3 year avg close WLC plan to get <10% Close to AWWA format.
Massachusetts yes 10% UFW Mass Water Resources Commission June 2012 "Standards";  Annual Statistical Report submittal req'd for all PW
Minnesota yes 10% UFW
Maryland yes 10% WL WL reduction plan Req'd per permit for >10,000 pop systems.  
Rhode Island yes 15% NAW Leak Detection Survey "Non-account", or "Non-billed" water.
West Virginia yes 15% UFW
New Hampshire yes 15% WL Response plan Legislation on floor now to comply with AWWA method.  
Indiana yes 25% WL Sanitary survey Enforced through Sanitary Survey
Illinois yes 8% UFW Lake Michigan only; 
New Jersey yes Class Curve
Florida yes SWFWMD requires audits.  Others are NW,StJohns,South, Suwanee, don't appear to require audits.  EFC small sy      
Pennsylvania yes PUC plans to adopt AWWA method in the next few months
New Mexico yes yes No rule in place, 3 pilots conducted with Office of State Engineer and utilities; water loss considered when new      

California yes
Year 5, improvement or top 20% or below benchmark 
leakage value yes, 4.1 CUWCC utilities

Delaware yes Req'd for water allocation permits - plan for monitoring, and leakage management
Kentucky yes 15% UFW Applies to investor owned-utilities seeking rate cases.
Missouri yes 10% UFW Rural Water Grant application asks if project gets UFW below 10%
New York yes Permit applicants req's to indicate a WL reduction plan
North Carolina yes 15% NRW References AWWA, not required.  Part of SRF eligibility.  Proposal for inclusion with financial audits.
South Carolina yes Sanitary survey
Virginia yes 30% Leakage Sanitary survey
Alabama EFC small systems workshop on Water Loss 10/01/13
Alaska
Arizona EPA promoting AWWA water auditing with small water systems
Arkansas Regs reference 
Colorado
Connecticut Water Supply Plan req'd, including leak management plan
Hawaii Statewide conservation plan (2013) calls for annual water auditing.  The approach to make these audits mandat                                    
Idaho
Iowa
Kansas
Louisiana
Maine
Michigan CNT survey reference
Mississippi
Montana
Nebraska
Nevada 5 year cycle conservation plans require loss reduction planning
North Dakota
Ohio
Oklahoma OWRB Comprehensive Water Conservation Plan (2012) calls for AWWA auditing and loss control
Puerto Rico Recent rate increases may be a catalyst for water loss regulations.  In order to try to minimize the amount of th                                                                        
South Dakota
Utah
Vermont
Wyoming



 
Building on a body of work  
 States Survey (Beecher 2002) 
 State Scorecard (AWE/ELI 2012) 
 
Research compiled through review of  
 Regulatory texts (existing and proposed) 
 Statewide planning documents  
 Sanitary surveys 
 State funding applications 
 Policy memorandums 
 
 

Research Methodology 
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State of the States - 2013 



Water Loss Auditing Required 

FL: 2 of 5 WMDs 
(SW, SJR) 

GA: >3,300 Pop 

MD: >10,000 Pop IL: Lake Michigan 
Systems 

PA: PUC Systems 

TX: >3,300 Connx 

WA 

OR 

TX 

WI 

MN 

IL IN WV 

MD 
PA NJ 

DRBC 
RI 

MA 
NH 

TN 

GA 

FL 



RI 

Water Loss Auditing Required  
w/ Performance Targets 

DV 65, NRW%(cost) 30%  

25% WL (small) 
15% (large) 

10% Leakage 

10% Leakage, 
3 year average 

10% UFW 

10% UFW 

10% WL 

15% NAW 

15% UFW 

15% WL 

25% WL 

Median UFW % 
of Class 8% UFW 

WA 

OR 

TX 

WI 

MN 

IL IN WV 

MD 
PA NJ 

DRBC 
MA 

NH 

TN 

GA 

FL 
10% UFW 



Water Loss Auditing Required w/ Performance 
Targets Per AWWA Methodology 

DV 65, NRW%(cost) 30%  

25% WL (small) 
15% (large) 

10% Leakage 

10% Leakage, 
3 year average 

10% UFW 

10% UFW 

10% WL 

15% NAW 

15% UFW 

15% WL 

25% WL 

Median UFW % 
of Class 8% UFW 

WA 

OR 

TX 

WI 

MN 

IL IN WV 

MD 
PA NJ 

DRBC 
RI 

MA 
NH 

TN 

GA 

FL 
10% UFW 



Water Loss Auditing Required w/ Performance 
Targets Resembling AWWA Methodology 

DV 65, NRW%(cost) 30%  

25% WL (small) 
15% (large) 

10% Leakage 

10% Leakage, 
3 year average 

10% UFW 

10% UFW 

10% WL 

15% NAW 

15% UFW 

15% WL 

25% WL 

Median UFW % 
of Class 8% UFW 

WA 

OR 

TX 

WI 

MN 

IL IN WV 

MD 
PA NJ 

DRBC 
RI 

MA 
NH 

TN 

GA 

FL 
10% UFW 



CUWCC Utilities, 
considered for 
Funding 
Applications 

CA 

NM 

MO KY 
VA 

NC 

SC 

NY 

DE 

Considered for 
Permit and Funding 
Applications 

Considered for 
Funding 
Applications 

PSC Utilities 
seeking Rate 
Cases 

     Considered for           
   Funding 
Applications 

Incorporated into 
Sanitary Survey 

Incorporated into 
Sanitary Survey 

Considered for Permit 
Applications 

Water Loss Auditing Incentivized 



CA 

NM 

MO KY 
VA 

NC 

SC 

NY 

DE 

Year 5, 
improvement 
or top 20% or 
below 
benchmark 
leakage value 

10% UFW 

15% UFW 30% Leakage 

15% NRW 

15% WL 

Water Loss Auditing Incentivized 
w/ Performance Targets 
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NM 

MO KY 
VA 

NC 

SC 

NY 

DE 

Year 5, 
improvement 
or top 20% or 
below 
benchmark 
leakage value 

10% UFW 

15% UFW 30% Leakage 

15% NRW 

15% WL 

Water Loss Auditing Incentivized w/ 
Performance Targets Per AWWA Methodology 



CA 

NM 
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NC 
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10% UFW 
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Water Loss Auditing Incentivized w/ Performance 
Targets Resembling AWWA Methodology 



RI 

Landscape of Varying Mechanisms for Water Loss 
Auditing, Reporting & Performance Targets 

DV 65, NRW%(cost) 30%  

25% WL (small) 
15% (large) 

10% Leakage 
10% Leakage, 
3 year average 

10% UFW 

10% UFW 

10% WL 

15% NAW 

15% UFW 

15% WL 

25% WL 

Median UFW % 
of Class 

8% UFW 

WA 

OR 

TX 

WI 

MN 

IL IN WV 

MD 
PA NJ 

DRBC 

MA 
NH 

TN 

GA 

FL 
10% UFW 

CA 

NM 

MO KY 
VA 

NC 

SC 

NY 

DE 

Year 5, 
improvement 
or top 20% or 
below 
benchmark 
leakage value 

10% UFW 
15% UFW 

30% Leakage 

15% NRW 

15% WL 
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A Look Ahead… 
  
  

 

GA:  
Ongoing Validation (AWWA) 
Performance Targets 

TX:  
Performance Targets 

CA:  
Graduated 
Performance 
Targets 

NH:  
AWWA Method 
(Statewide) 

PA:  
AWWA Method 
(PUC) 

TN:  
Graduated Performance 
Targets 

NC: Auditing   

HI:  
Auditing 

OK:  
Auditing 

WA: AWWA Methodology  



State of the States - Future 
 
Maintenance of current database 
 Audit required 
 Audit incentivized  
 Performance targets 
 AWWA methodology for auditing and loss control 
  
Expansion of database 
 Canadian provinces 
 US territories 
 State agencies and applicability 
 Compliance enforcement 
 
Share with AWWA WLCC, AWE 
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