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• What does your water system do?

Let’s Start With the Basics
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Water Systems Serve Multiple Purposes
Sometimes Those Purposes Conflict

1) System serves an important 

environmental and health 

purpose -- protecting 

community’s water resources 

and supplying community with 

highest quality drinking water. 

Dr. John L. Leal



www.efcnetwork.org

Water Systems Serve Multiple Purposes
Sometimes Those Purposes Conflict

1) System serves an important 

environmental and health 

purpose -- protecting 

community’s water resources 

and supplying community with 

highest quality drinking water. 

2) System serves an important 

public service – providing 

community with basic 

services that everyone in the 

community can afford.

3) System serves as a well managed public 

enterprise – putting into practice forward-

thinking sustainable business practices.
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In the United States, there are

“public” drinking 

water systems
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Most Water Systems are Small
They serve 10,000 or fewer customers

97%
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Collectively, Though, Large Systems 
Serve Far More Total People

22%
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Why does system size matter?

What’s the issue with 
small systems?
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The Infrastructure Needs Per Residential 
Connection are Much Greater for Small 
Systems

From 2007 DWINSA and 2006 CWSS
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And Small Systems Have Far Higher 
Numbers of Annual Health Violations

From SDWIS 2011 Q3 Data
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• Learn about two aspects of long-term 
system planning: asset management 
and capital planning

• Figure out how to pay for the future 
needs

Session Objectives
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• Water systems took advantage of the 
federal government’s ambitious 
construction grants program of the 
1970s and 1980s

• Everybody loved their “free” money

In the Old Days...
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• The money never really was “free”—it 
came from tax dollars

• Today, there is a different philosophy of 
how to pay for water system capital 
improvements

Capital Finance Today



www.efcnetwork.org

Total Public Spending Has Grown...
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...Mostly from States and Locals
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...And Mostly for O&M, not Capital
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Feds Used to Spend More on Capital
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• In other words, you pay (no sense in 
sugar-coating this)

• The reality is that water and wastewater 
infrastructure is expensive, regardless of 
the size of your system.  Smaller or poorer 
systems will likely have a hard time paying 
for capital improvements

Capital Finance Today
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http://efc.web.unc.edu/2015/09/09/four-trends-government-spending-water/



www.efcnetwork.org

Poor Investment � Poor Infrastructure
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http://www.infrastructurereportcard.org/
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• Bad news: … much of our drinking 
water infrastructure is nearing the end 
of its useful life. … estimated 240,000 
water main breaks per year in the US. 
Assuming every pipe would need to be 
replaced, the cost … could reach more 
than $1 trillion, according to AWWA. 

ASCE Gives Drinking Water a D



www.efcnetwork.org

ASCE Gives Drinking Water a D

• Good news: The quality of drinking 
water in the United States remains 
universally high. Even though pipes and 
mains are frequently more than 100 
years old and in need of replacement, 
outbreaks of disease attributable to 
drinking water are rare. (ASCE)
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Two Related Concepts: 

Asset Management 
& 

Capital Planning



www.efcnetwork.org

Asset management 
helps you have the 
most impact in your 
system by spending 
your limited dollars in 
the best way possible  



www.efcnetwork.org



www.efcnetwork.org



www.efcnetwork.org



www.efcnetwork.org



www.efcnetwork.org



www.efcnetwork.org

What you want to do….

Replace all 
the assets

New tank
New pipe
New pump
New filter
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$5 Million
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Second Choice: $3 M

Replace 
some of the 
assets

New Tank
New Filter
New Pump
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Now What?

Repair and 
Rehabilitate
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Analyze Filter

Look for root 
cause of 
problem; check 
media; Look for 
rehab options
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Analyze Tank

Check structural 
integrity; Look for rehab 
options: Can you sand 
blast? Repaint? Recoat 
interior? Clean 
sediment?
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Analyze Pump

Replace pump 
impeller, keep 
pump
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Rehab Option: $1 M

Rehab 
Assets

Reduced 
risk almost 
as low as 
new assets 
for 1/5 the 
cost
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• Nothing more than following a 
systematic approach for managing the 
assets

• 5 core components of Asset 
Management

What does this type of analysis 
take?
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Five Core Components of AM

Current State of the Assets

Level of Service

Criticality

Life Cycle Costing

Long-Term Funding
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• What do I own?

• Where are the assets?

• What condition are they in?

• How much useful life is remaining?

• What is the replacement value?

Current State of the Assets
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Level of Service

Measurable 
Goals: Internal 
and External

Track Progress 
Towards 
Meeting Goals

Involve 
Customers

Involve 
Staff

What would my customers want?
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How do my assets fail?

What’s the condition of my assets?

What is the probability or likelihood 
that a given asset will fail?

Asset Criticality
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What is the cost of the repair?

Are there legal consequences, 
environmental consequences, 
social consequences?

Are there redundant assets?

What is the consequence if 
the asset does fail?

Asset Criticality
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Asset Criticality
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1. Brand new overhead storage tank

2. Aging booster pumps that serve a 
hospital and neighborhood

3. 20 year old lines on Forest Drive, a 
typical residential neighborhood

4. 20 year old meters

Quick Exercise—4 Assets
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Asset Criticality
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Life Cycle Costing: Replacement of 
Assets 

Not possible to know the 
optimal time to replace 
every asset
So… need to use the 
concept of risk

In theory, there is an exact right 
point at which to replace an asset
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Life Cycle Costing & Risk
High risk : replace 
assets early, before 
failure

Low risk assets: 
run to failure and 
replace afterwards
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• This is where capital planning comes in

• Once you figure out how to get the 
longest life out of your assets, plan to 
have the money you need to replace 
them when necessary

Long Term Funding
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• This is strongly related to asset 
management

• An official multi-year document that 
identifies and prioritizes capital projects, 
identifies funding sources, and sets 
timelines

Long Term Capital Planning
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• Use Asset Management Plan to plan 
for capital expenses in the long term 
(~20 years)

Capital Improvement Program -
Timelines 
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• Create a Capital Improvement Plan 
with a narrower timeline (~5 years) in 
more detail. Specify the projects and 
accurate estimates of cost. Plan where 
money will come from.

Capital Improvement Program -
Timelines 
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• Create a Capital Improvement 
Budget with an even narrower timeline 
(1 – 2 years) committing funds for the 
planned capital projects. Get it 
approved/adopted.

Capital Improvement Program -
Timelines 
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• Consumer Price Index (CPI)—measure  of 
the average change over time in the prices 
paid by urban consumers for a market basket 
of consumer goods and services

• Construction Cost Index (CCI)—average 
prices for labor and key construction 
materials from 20 cities across the United 
States

Measures of Inflation
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http://efc.web.unc.edu/2012/09/26/using-an-index-to-help-project-capital-costs-into-the-future/
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Capital Investments are Just the Tip of 
the Iceberg…

Source: Adapted from Steve Allbee, USEPA

Acquisition

C
o

s
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Maintenance

Refurbish Refurbish

Disposal

35-40%

60-65%

Asset Life



www.efcnetwork.org

EFC C.I.P. Tool
http://efc.sog.unc.edu/
Free, simplified CIP tool using only MS Excel (EFC 
@ UNC)  
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http://www.epa.gov/cupss/

Software: CUPSS (EPA)


