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Long Term System Planning



Infrastructure or Capital Assets



Infrastructure Wears Out

Presenter
Presentation Notes
Either new pipe to leaking pipe or new tank to one with duct tape



Infrastructure Wears Out

Water 
Tank

Leak
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Either new pipe to leaking pipe or new tank to one with duct tape



There are two ways to keep up 
your infrastructure...



Ways to Keep Up Infrastructure

Mike Daly ∙ White Cliffs MDWUA, NM



Ways to Keep Up Infrastructure

Source: https://www.youtube.com/watch?v=rH867Y-8-VM

https://www.youtube.com/watch?v=rH867Y-8-VM





Proactively
Repair, rehabilitation 
and replacement on 
a set schedule

Reactively
You wait for it to 
break

Two Ways to Fix Things



Or We Can Hope for Divine 
Intervention...
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Presenter
Presentation Notes

Poll Title: Infrastructure at your system?
https://www.polleverywhere.com/multiple_choice_polls/ak9vGv0yROx0cNZV95rgF



• Requires long term system planning—
Asset Management and Capital 
Planning

• Has its advantages, according to people 
in the field...

Being Proactive



Measuring Needs, Not Guessing

Ted Riehle ∙ Old Forge, NY



Better Board Communication

Chris Jacobs ∙ Somersworth, NH



Efficient System Management

Doug Powers ∙ Tucumcari, NM



Fewer Emergencies

Mike Daly ∙ White Cliffs MDWUA, NM



Justification for Rate Increases

Ted Riehle ∙ Old Forge, NY



Five Core Components of AM

Current State of the Assets

Level of Service

Criticality

Life Cycle Costing

Long-Term Funding

Presenter
Presentation Notes
The asset management program includes 5 core components (as shown on the slide).  These core components are compatible with EPA’s Advanced Asset Management Training and the International Asset Management approaches from Australia and New Zealand.  Each of these components will be described in detail.  If the workshops are done with the presentation, there are workshops for each of these components.



18

Presenter
Presentation Notes

Poll Title: Asset Management?
https://www.polleverywhere.com/multiple_choice_polls/781EhPa0xfKL5JgM1WR4C



• 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



Level of Service

Measurable 
Goals: Internal 
and External

Track Progress 
Towards 
Meeting Goals

Involve 
Customers

Involve 
Staff

What would my customers want?

Presenter
Presentation Notes
In managing the assets, a utility needs to determine what level of service it will provide.  The key question for a utility to ask itself is “what do my customers want?”  It’s very important to involve customers and staff in the process of establishing the goals or service levels.  The goals should be measurable and can be either internal or external.  External goals are those that directly impact the customers. Internal goals are those that are related to operations and that would not be easily understood by customers.  Progress towards meeting the goals should be tracked and reported to upper management and the public. 



What do customers care about?



Level of Service



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

Presenter
Presentation Notes
Not all assets are equal in importance to the utility.  Some are very important to operations and some are not.  As an example, a small water or wastewater pipe that serves a few houses is not as important to a utility as a single pump that supplies the entire water system.  If the single pump fails the whole town is out of water. It’s important for each utility to determine what its critical assets are.  The two components of criticality are the likelihood that a given asset will fail and the consequences if the asset does fail.  The types of considerations that go into the determination of likelihood of failure are ways in which an asset fails, the condition of the assets, age of the assets, repair history, historical knowledge, and operation and maintenance history.  The second component is the consequence of the failure.  The components of consequences include cost of repair, social impacts or costs associated with the failure, costs related to collateral damage, legal costs, environmental costs, reductions in level of service, and any other costs or impacts associated with failure.  One way to reduce the consequences is through redundancy.  If there are redundant assets, if one asset fails another one is there to fill in.  In this manner, the consequences are reduced because the failure of one of the assets will not cause a problem.  As an example,  there are three pumps available and only 2 are needed to meet the demand.  If one pump fails, the standby pump will start so the demand will still be met.  



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

Presenter
Presentation Notes
Not all assets are equal in importance to the utility.  Some are very important to operations and some are not.  As an example, a small water or wastewater pipe that serves a few houses is not as important to a utility as a single pump that supplies the entire water system.  If the single pump fails the whole town is out of water. It’s important for each utility to determine what its critical assets are.  The two components of criticality are the likelihood that a given asset will fail and the consequences if the asset does fail.  The types of considerations that go into the determination of likelihood of failure are ways in which an asset fails, the condition of the assets, age of the assets, repair history, historical knowledge, and operation and maintenance history.  The second component is the consequence of the failure.  The components of consequences include cost of repair, social impacts or costs associated with the failure, costs related to collateral damage, legal costs, environmental costs, reductions in level of service, and any other costs or impacts associated with failure.  One way to reduce the consequences is through redundancy.  If there are redundant assets, if one asset fails another one is there to fill in.  In this manner, the consequences are reduced because the failure of one of the assets will not cause a problem.  As an example,  there are three pumps available and only 2 are needed to meet the demand.  If one pump fails, the standby pump will start so the demand will still be met.  



Asset Criticality

Presenter
Presentation Notes
Each asset can be evaluated in terms of its individual probability of failure and consequence of failure. The assets can then be plotted on a quad chart based on the probability and consequence.  In this type of chart, the highest criticality, or risk, assets are those in the upper right hand box.  The assets in the lower left are the lowest criticality, or risk, assets.  The other two boxes are medium probability.  



1. Brand new well

2. Aging portable generator used in 
emergencies in an area with a hospital 
and a neighborhood

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

4. 20-year old meters

Quick Exercise—4 Assets



Asset Criticality

Presenter
Presentation Notes
Each asset can be evaluated in terms of its individual probability of failure and consequence of failure. The assets can then be plotted on a quad chart based on the probability and consequence.  In this type of chart, the highest criticality, or risk, assets are those in the upper right hand box.  The assets in the lower left are the lowest criticality, or risk, assets.  The other two boxes are medium probability.  



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 
assetX

Time

Co
nd

iti
on

Optimal 
Replacement 
Point

X = Repair

Presenter
Presentation Notes
(Note: This slide is animated.  It will take four clicks to get all material up.) In the best of all worlds, assets would be replaced right before a catastrophic failure.  If they are replaced any other time, money is wasted.  However, it is not possible to actually know when to replace each and every asset, or even the exact optimal point to replace any asset. Therefore, it is necessary to use the concept of risk in determining when to replace assets.
The graph can be explained by saying the graph shows the condition of a generic asset over time.  The condition is not expected to decay in a linear fashion.  It will decay in some non-linear way, one possibility is that is will be good for a while then start to have problems then have lots of problems.  The red Xs show repair needs or problems.  The optimal time to replace this asset would be right before the real trouble starts as shown by the green arrow.  If it was possible to predict this type of decay pattern for each and every asset, it would be easy to efficiently manage the assets. This curve is extremely hard to predict, however, because assets are long lived and they perform differently in different settings.



Life Cycle Costing & Risk
High risk assets: 
replace assets early, 
before failure

Low risk assets: 
run to failure and 
replace afterwards

X
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Point
Replacement 
Point

Presenter
Presentation Notes
Note: This slide is animated.  It will take 5 clicks to get all the information to appear.   For high risk assets, the assets should be replaced sooner before they fail.  This way they can be replaced in a planned manner to minimize the consequences of losing this asset.  Low risk assets should be allowed to fail using the run to failure management strategy discussed previously.  These assets can be replaced after the failure occurs because the consequences of failure are low.

The graphs show the same asset as the previous slide.  If that asset was high risk, it would be replaced before the optimal point.  If it were low risk it would be replaced after the optimal point.  Keep in mind that we don’t know the actual optimal point, so we are erring on the side of caution in the first case and erring on the side of not replacing soon enough in the second case all based on the risk of a failure.  



• 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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Presenter
Presentation Notes

Poll Title: Capital Planning?
https://www.polleverywhere.com/multiple_choice_polls/Der5znBjI6OT0mL9wwAm5



• 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



Four approaches to paying for 
capital improvements



Pay As You Go



Save In Advance and Pay



Borrow and Pay Later

BANK



Get a Grant

GRANT



• Pay as you go

• Save in advance and pay

• Borrow and pay later

• Grants (let someone else pay)

Ways To Pay

Money 
from your 
customers

Not easy to come by

Presenter
Presentation Notes
Which of these do you like best?
Which of these does your board like best?





What here is related to regular repair and 
maintenance, if anything? 
(Operating cost)

What here is related to asset 
rehabilitation or replacement, if anything?
(Capital cost)

Note: Don’t include salaries

Find Irvindale’s Budget Expenses



Repairs and Maintenance



Rehabilitation and Replacement



On the Statement of Cash Flows, can you 
see anything here related to capital 
expenditures?

Find Irvindale’s Financial 
Statements



Debt and Grants



On the Statement of Revenues, 
Expenses and Changes in Net Position, 
what is the annual depreciation on the 
water system assets?

Find Irvindale’s Financial 
Statements



Annual Depreciation



https://www.youtube.com/watch?v=d8A7MJXFV1U&t=1115s

https://www.youtube.com/watch?v=d8A7MJXFV1U&t=1115s


• Loss of value of an asset not restored 
by current maintenance

• An economic fact for any water system

• From both physical factors and 
functional or non-physical factors

What is Depreciation?



Causes of Depreciation
Physical Factors

• Wear and tear resulting from use

• Decay, rot, rust, and corrosion from the 
passage of time and the elements

• Related to the extent that there is 
regular maintenance

Source: AWWA’s Financial Management for Water Utilities: Principles of Finance, Accounting, and Management Controls



Causes of Depreciation
Functional or Non-Physical Factors

• Obsolescence due to new designs, 
innovations, and other improvements

• Inadequacy to meet current demand

• Changes in regulations

Source: AWWA’s Financial Management for Water Utilities: Principles of Finance, Accounting, and Management Controls



Purchase Price:
$10,000

Useful Life:
10 years

Annual Depreciation:
($1,000)

Straight Line Depreciation 
Example

Large Hydropneumatic Tank



• By the time the asset is scheduled to 
wear out, you will have saved the 
purchase price of the asset

• This isn’t as good as doing asset 
management and capital planning, but it 
is better than nothing

“Fully Funding” Depreciation



If Irvindale were to fully fund 
depreciation, what would it do to 
the rates?

What concerns might there be?



Revenues Needed 
from Rates:
$344,445.00 

With Depreciation

$484,532



The Rates with Depreciation
$63.79 base

$10.49 per 1,000 gallons

$54.08 base
$1.59 per 1,000 gallons

$25.00 base
$6.37 per 1,000 gallons

$89.73 

$14.74 

$80.02

$10.63



• At this point for Irvindale, fully funding 
depreciation is too little, too late since 
they have not been doing this

• They would not be able to save enough 
to pay for existing assets if they start 
funding depreciation now

“Fully Funding” Depreciation



• Pay as you go

• Save in advance and pay

• Borrow and pay later

• Grants (let someone else pay)

• Defer rehabilitation/replacement

So What Can Irvindale Do?
Tip!

You can 
mix and 
match 

approaches

Presenter
Presentation Notes
Which of these do you like best?
Which of these does your board like best?



• Using the assets we discussed earlier, 
come up with a plan of how to pay for 
their replacement

Exercise



Plan to Pay: Scenarios to Fund your C.I.P.

Free, simplified Excel tool allowing you to list your capital projects and 
plans for funding them, and automatically estimates rate increases

http://efc.sog.unc.edu or     http://efcnetwork.org
Find the most up-to-date version in Resources / Tools

http://efc.sog.unc.edu/
http://efcnetwork.org/
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