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CEU Certificates
If you need a CEU certificate, you will need to confirm the following on the roster today before 
you leave:
• Is your name spelled correctly?
• Did you provide an email address UNIQUE TO YOU? A unique email address is  
required to receive your certificate.

• Did you mark the checkbox that you need a certificate?

Within 30 days of the training, you will receive an email with instructions to print your certificate. Emails 
from EFCN may be blocked or go to your Junk mail. To avoid this issue, add wwwhipps@syr.edu to your 
email Contacts or check your Junk mail frequently.

EFCN will apply to the water operator state licensing agency for CEU preapproval when applicable. You 
may be awarded CEUs by your agency. It is your responsibility to confirm with the agency that training 
meets relevancy criteria established for your license type as some agencies may not apply CEUs to your 
license if the training topic is not relevant to your position.

EFCN follows the IACET Standard of CEU calculation.
0.1 CEU = 1 Contact Hour or 1 Professional Development Hour

Questions? Please contact wwwhipps@syr.edu

mailto:wwwhipps@syr.edu
mailto:wwwhipps@syr.edu


About the Environmental Finance Center Network 
(EFCN)
The Environmental Finance Center Network (EFCN) is a university-based 
organization creating innovative solutions to the difficult how-to-pay issues of 
environmental protection and improvement. The EFCN works with the public and 
private sectors to promote sustainable environmental solutions while bolstering 
efforts to manage costs.

The Smart Management for Small Water Systems 
Program
This program is offered free of charge to all who are interested. The Program Team 
will conduct activities in every state, territory, and the Navajo Nation. All small 
drinking water systems are eligible to receive free training and technical assistance.

What We Offer
Individualized technical assistance, workshops, small group support, webinars, 
eLearning, online tools & resources, blogs 



The Small Systems Program Team
• Environmental Finance Center at The University of North Carolina at Chapel Hill

• Southwest Environmental Finance Center at the University of New Mexico

• Syracuse University Environmental Finance Center

• Environmental Finance Center at Wichita State University

• EFC West 

• Environmental Finance Center at the University of Maryland

• New England Environmental Finance Center at the University of Southern Maine 

• Great Lakes Environmental Infrastructure Center

• Government Finance Officers Association (GFOA) 

• National Association of Development Organizations (NADO) 



Areas of Expertise

Asset Management

Rate Setting and Fiscal Planning 

Communication and Decision-Making 
Strategies

Water Loss Control

Controlling Energy Costs

Accessing Infrastructure 
Financing Programs

Workforce Development 

Water Conservation Finance 
and Management

Collaborating with 
Other Water Systems 

Resiliency Planning

Managing Drought



Small Systems Blog
Learn more about water finance and management through our Small Systems Blog! Blog 
posts feature lessons learned from our training and technical assistance, descriptions of 
available tools, and small systems “success stories.” 

efcnetwork.org/small_systems_blog/



Who we are …



A few questions for you before 
we continue...



A. Local Government

B. Non-Profit

C. For-Profit

D. Other

E. Not a System

What type of system are you?
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A. Up to 500

B. 501 to 3,000

C. 3,001 to 10,000

D. More than 10,000

E. Not a System

How many people do you serve?

Up to
 5

00

501 to
 3

,0
00

3,0
01 to

 1
0,0

00

M
ore

 th
an 10,0

00

Not a
 Sy

st
em

44%

22%

11%

17%

6%



A. Science/Engineering

B. Law

C. Finance

D. Management

E. South African Literature

What is your background?
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A. Asset Management

B. Water Loss 
Control/Water Auditing

C. Rate Setting/Fiscal 
Planning

D. Water Conservation 
Finance and 
Management

E. Resiliency Planning

F. Drought preparedness

Have you attended training on...
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A. Annually

B. Every 2 to 3 years

C. Every 3 to 5 years

D. At intervals greater 
than 5 years

How often does your system review 
its rate structure & schedule?
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A. Yes

B. No

Does your system have an asset 
management program?

Yes
No

40%

60%



A. Yes

B. No

Have you started any asset 
management activities?

Yes
No

9%

91%



A. Yes

B. No

Does your system have an asset 
management plan?

Yes
No

38%

62%



Funding Programs
A few words from your (potential) sponsors...



Background Basics 
The things we know, or don’t know…



What goes in,

IN
Distribution 

System OUT

SomewhereComes out…



=

Either you’re getting paid



Or you’re not

=/



But are they really competing 

priorities?

Water

Use

Competing Priorities

Rates

Revenue



Or put more accurately…

Do they have to be?



What will impact usage?



What will impact usage?













These last three point to:



A typical utility paradox:



A B L U E  & G R E E N  
P R O B L E M



Imagine your car isn’t 
running well …



What happens if we 
jump to conclusions?



You should define the 
problem before you 
devise the solution…

“If I had only one hour to save the world, I would spend fifty-five minutes 

defining the problem, and only five minutes finding the solution.”

“If I had only one hour to save the world, I would spend fifty-five minutes 

defining the problem, and only five minutes finding the solution.”

(No evidence Einstein actually said this, but it’s a solid concept. )



There is no financial 
silver bullet, but…





ENTER:

Water Audit Report for:

Reporting Year:

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

Master Meter Error Adjustments

WATER SUPPLIED Pcnt: Value:

Volume from own sources: 5 1,000.000 MG/Yr 1 MG/Yr

Water imported: MG/Yr MG/Yr

Water exported: 1 100.000 MG/Yr 9 MG/Yr

Enter negative % or value for under-registration

WATER SUPPLIED: 825.000 MG/Yr Enter positive % or value for over-registration
.

AUTHORIZED CONSUMPTION

Billed metered: 8 700.000 MG/Yr

Billed unmetered: 9 50.000 MG/Yr

Unbilled metered: MG/Yr Pcnt: Value:

Unbilled unmetered: 9 10.313 MG/Yr 1.25% MG/Yr24061

AUTHORIZED CONSUMPTION: 760.313 MG/Yr

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

Apparent Losses Pcnt: Value:

Unauthorized consumption: 10 3.000 MG/Yr 0.25% MG/Yr

Customer metering inaccuracies: 5 7.071 MG/Yr 1.00% MG/Yr

Systematic data handling errors: 4 5.000 MG/Yr 0.25% 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

 WATER AUDIT DATA VALIDITY SCORE:

 PRIORITY AREAS FOR ATTENTION:

     1: Volume from own sources

     2: Customer metering inaccuracies

     3: Total annual cost of operating water system

 Based on the information provided, audit accuracy can be improved by addressing the following components:

$/1000 gallons (US)

100.000

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

Unauthorized consumption volume entered is greater than the recommended default value

5.000

*** YOUR SCORE IS: 60 out of 100 ***

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

100.000

3.000

25.000

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

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

1.000

2013 1/2013 - 12/2013

Northern San Leandro Combined Water Sewer Storm Utility District  (0007900)

?

?

?

?

?

? Click to access definition

?

?

?

?

?

?

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of 
the input data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

?

?

?

?

?

?

(length of service line, beyond the property 
boundary, that is the responsibility of the utility)

Use buttons to select
percentage of water 

supplied
OR

value

?Click here: 

for help using option 
buttons below

?

?

?

?

+

+ Click to add a comment

WAS v5.0

+

+

+

+

+

+

American Water Works Association.
Copyright © 2014, All Rights Reserved.

?

?

?

+

+

+

+

+

+

+

+

+

+

+

+

+ Use Customer Retail Unit Cost to value real losses

?

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.

AWWA WATER AUDIT SOFTWARE!



Categorizing all inputs and outputs…

System
Inputs

Volume From 
Own Sources

Imported
Water

Revenue 
Water

Non-Revenue
Water

Supplied To 
Your System

Exported

Water Losses

Authorized 
Consumption

Exported

Billed Metered

Billed Unmetered

Unbilled Metered

Unbilled Unmetered

Systematic Data Handling 
Errors

Main Leaks

Unauthorized
Consumption

Customer Metering 
Error

Service Leaks

Storage Leaks & Overflows

Real Losses

Billed
Authorized 
Consumption

Unbilled
Authorized
Consumption

Apparent 
Losses



Water Auditing is part of your…



How can you increase revenue?



Some Low-hanging Fruit

• Apparent losses:
• Billing errors

• Meter errors

• Account errors

• Real Losses:
• Identify rapidly

• Repair rapidly

• Unbilled Authorized:
• Review unbilled accounts

• Does status make sense?

• Does discount make sense (e.g. base rate free vs free 
tiered usage). 100% discount vs lesser discount?



Data Handling Errors ..



Missing accounts …



Meter under reads …



Re-assessing free water



Faulty equipment = faulty data…



Repair times …



But, that might not be enough, so



…your system’s condition



capacity…



short, medium and long term…







What assets do you manage, 
where are they, what condition 
are they in, what is their useful 
life, how much are they worth, 

and what is their energy use?

ASSETS

SERVICE LEVEL
What level of service do you 

want to provide for your 
customers?  How will you 
measure performance?

LIFE CYCLE
Is there a strategic plan for operating and 
maintaining system assets? Is a process, 

based on risk, in place to determine when to 
repair, rehabilitate or replace assets? Are 

you considering energy efficiency?

FUNDING
Do you have funding sources 

to provide the capital you need 
for O&M, capital replacement 

and energy efficiency 
improvement?

CRITICALITY
What is the overall business risk 

based on probability and 
consequence of asset failure? Is 

there redundancy to reduce risk?

?

Asset Management



Funding:

THE CUSTOMER PERCEPTION IS YOUR REALITY

You need adequate 

financing to 

sustainably operate 

the utility.  

You must include 

financing  for 

operating, 

maintaining, repairing, 

rehabilitating, and 

replacing utility 

assets. 



Level of Service:

THE CUSTOMER PERCEPTION IS YOUR REALITY

Determining what 

you want your 

assets to do sets 

the overall policies, 

goals, and 

procedures for the 

organization; and 

communicating that 

to your customers.



Water is like IT….



Are your 

defined 

goals 

SMART?

SPECIFIC

MEASURABLE

ATTAINABLE

REALISTIC

TIME BOUND



Life Cycle Costing:

THE CUSTOMER PERCEPTION IS YOUR REALITY

Knowing what O&M 

activities should be 

done on which assets.

Knowing what is 

essential for 

sustainable operations.  

Given limited financial 

resources, knowing the 

most appropriate assets 

to repair, rehab or 

replace.

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=UaEZsU-OcT13oM&tbnid=6CJoexcMusEslM:&ved=0CAUQjRw&url=http://www.ci.loveland.co.us/index.aspx?page=143&ei=t7JAUqq-LIXXqAHmnYDwBQ&bvm=bv.52434380,d.aWM&psig=AFQjCNFZ41NttSVujXj86l6OVOkFPcX9ag&ust=1380058129771513


Asset Management

FUNDING
Do you have funding sources 

to provide the capital you 
need for O&M, capital 

replacement and energy 
efficiency improvement?

What assets do you manage, where 
are they, what condition are they in, 

what is their useful life, how much are 
they worth, and what is their energy 

use?

ASSETS

SERVICE LEVEL
What level of service do 
you want to provide for 
your customers?  How will 
you measure performance?

LIFE CYCLE
Is there a strategic plan for operating 

and maintaining system assets? Is a 
process, based on risk, in place to 

determine when to repair, 
rehabilitate or replace assets? Are 

you considering energy efficiency?

CRITICALITY
What is the overall business 
risk based on probability 
and consequence of asset 
failure? Is there redundancy 
to reduce risk?

?


