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Objectives:

 Understand Some Financial

Metrics for Long-Term ﬁ?ﬁ UNC

Plannlng e ENVIRONMENTAL
FINANCE CENTER

* Understand Concepts of Asset
Criticality

« Understand the Relationship
Between Life Cycle Costing,
Asset Management, and
Capital Planning
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Poll Question: What is Your Background?

« Science

* Engineering
* Law

* Finance

* Management
* Other
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Poll Question: How Many Clients Does Your

System Serve?
* Up to 500

« 501 - 2,500

« 2,500 - 10,000

* 10,000+

* Not a system



Where do we get started?

Local governments:

annual audited financial
statements

Non-governments:

balance sheets, shareholder
reports, annual reports, etc.
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Operating Ratio

Total Operating Revenues

Total Operating Expenses (including
or excluding depreciation)

Operating Ratio: A measure of efficiency that compares operating revenues to operating expenses. Offers a broader
perspective on self-sufficiency. The operating ratio shows how efficient a company's management is at keeping costs

low while generating revenue or sales. The higher the ratio, the more efficient the company is at generating revenue vs.
total expenses.
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Operating Ratio: Not Including Depreciation

Go to top

Did you generate the revenues needed to pay for O&M by itself?

Operating Ratio (not including depreciation)

This version of operating ratio measures whether the utility's revenues from sales are sufficient to cover just the cost of
operations and maintenance (without any consideration for capital expenses).

Read more about Operating Ratios in this blog post

Formula Set Your Target:
Total Operating Revenues [1] reater than or equal to] 11 imum Benchmark: >
Total Operating Expenses [2] - Depreciation [3] 1 0
L]

value for_ in Fiscal Year 2019:  0.95

Did you meet your target in Fiscal Year 2019? 0
Did you improve since the previous year? *
What's the trend over the last 5 years? /\\_4_ See Full Size Graph




Operating Ratio: Including Depreciation

Did you generate the revenues needed to pay for O&M and a little for capital?

Operating Ratio (including depreciation)
Measures the profitability of the water and/or wastewater system. It shows whether the utility's revenues from sales

are sufficient to cover the cost of operations (O&M) and depreciation, which is used here as a surrogate for capital
needs.

Read more about Operating Ratios in this blog post

Formula Set Your Target:
Total Operating Revenues [1] reater than or equal to] Minimum Benchmark: =>1.0
Total Operating Expenses [2] 1 0 '
[ ]

Value fo ST i Fiscal Year 2019:

0.57
Did you meet your target? 9
Did you improwve since the previous year? *

What's the trend over the last 5 years? T ) See Full Size Graph
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Operating Ratio

Did you generate the revenues needed to pay for O&M and a little for capital?
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Debt Service Coverage Ratio

Total Operating Revenues — Operating Expenses (excluding depreciation)

Principal + Interest Payments on Long Term Debt (annual)

Debt Service Coverage Ratio: How well you can cover your debt after you pay your day-to-day expenses.

Debt Service Coverage Ration=0perating Revenues — Operating Expense (excluding depreciation)
Principal and interest payments on long term debt (annual)

Debt service coverage ratio of 1 is minimum needed to cover annual debt.
Lenders often require Debt service ratio of 1.2 (extra 20% buffer for security and downturns)
2013: Median debt service coverage ratio of AAA utilities was 2.7. AA utilities-median of 1.9.
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Debt Service Coverage Ratio

Uid you generate the revenues needed 1o pay ror O&M and existing debt service’

Debt Service Coverage Ratio
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Percent of Capital Assets Depreciated

How much have your utility's assets depreciated (nearing the end of their lives)?

Percent of Capital Assets Depreciated

An indicator that measures how much of the assessed value of all of your depreciable assets has already been
depreciated. Keep in mind that depreciation is measured by accountants and not by your system engineers. The
number may or may not be a good measure of the actual wear and tear on your system.

Formula Set Your Target:

Total Accumulated Depreciation [B] Less than or equal to: |Don't get close to 100%

Total Depreciable Capital Assets [9] 3 5 .[y
0

Value for ‘¢impninaWNNNINNEY| in Fiscal Year 2019: 39%

Did you meet your target in Fiscal Year 20197 'ﬁ'
Did you improve since the previous year? *
What's the trend over the last 5 years (reversed)? — —— See Full Size Graph

12
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Percent of Capital Assets Depreciated
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What is Depreciation”?

* 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



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
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"Fully Funding” Depreciation

* 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
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Purchase Price:
$10,000

Useful Life:
10 years

Large Hydropneumatic Tank

Annual Depreciation:
($1,000)
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Annual Depreciation

Major Enterprise

Fund
—vvater and
Sewer Fund
OPERATING REVENUES:
Charges for Services $324,180
Water and Sewer Taps 1,500
Other Operating Revenues 13,706
Total Operating Revenues ~ $339,386
OPERATING EXPENSES:
Personnel $176,759
Water and Sewer Operations 148,499
Depreciation 140,087
Total Operating Expenses - 3465345

Operating Income (Loss) ($125,959)
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Asset Criticality

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

How do my assets fail?

What's the condition of my
assets?



Presenter Notes
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.  
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Asset Criticality

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

How do my assets fail?

What's the condition of my
assets?



Presenter Notes
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.  
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Asset Criticality

What is the consequence
If the asset does fail?

What is the cost of the repair?

Are there legal
consequences, environmental
consequences, social
consequences?

Are there redundant assets?


Presenter Notes
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.  
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Asset Criticality

F'y

MEDIUM RISK

These assets have a long remaining
useful life, but if they failed, the
conseguences would be major,

LOW RISK

These assets have a long remaining
useful life, and even if they failed, the
consequences would be minor.

Consequence of Failure

Probability of Failure

HIGH RISK

These assets are nearing the end of
their useful life, and if they failed, the
consequences would be major,

MEDIUM RISK

These assets are nearing the end of
their usaful life, but if they failed, the
consequences would be minor,



Presenter Notes
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.  
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Life Cycle Costing:
Replacement of Assets

X = Repair In theory, there is an exact right
point at which to replace an
asset

Not possible to know the
optimal time to replace
S Optimal every asset
s| Replacement
Point So... need to use the
concept of risk

Time



Presenter Notes
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.
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Life Cycle Costing & Risk

High risk assets: Low risk assets:
replace assets early, run to failure and
before failure replace afterwards

Replacement
Point

Replacement
Point \

Time > Time

Condition
Condition



Presenter Notes
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.  


Ll Hi

Two Ways to Fix Things

] g 3 Proactively

a ol Repair, rehabilitation
and replacement on
a set schedule

Reactively
| You wait for it to
i Dreak
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@ When poll is active, respond at PollEv.com/hopethomson722 %
= Text HOPETHOMSONT22 to 22333 once to join

How do you keep up infrastructure at your system?

All proactive

Mostly proactive

Equal mix of proactive and reactive
Mostly reactive

Not a water system

Powered by 0 Poll Everywhere

26


Presenter Notes
Presentation Notes

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

Infrastructure at your system?
https://www.polleverywhere.com/multiple_choice_polls/Pdzz5C2mltatbxyMnLt1a?state=opened&flow=Default&onscreen=persist
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Being Proactive with Asset Management
Planning

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

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



S ¥

Ways to Keep Up Infrastructure

Mike Daly - White Cliffs MDWUA, NM
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Five Core Components of AM
g Current State of the Assets

/'ti\ﬂana;o)@\- 6{«0
Level of Service

\ “/) @ Criticalit
= Life Cycle Costing
A Long-Term Funding


Presenter Notes
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.


& When poll is active, respond at PollEv.com/hopethomson722 %
= Text HOPETHOMSONT22 to 22333 once to join

Asset management?

We're doing it!
We are planning to, or have gotten started
What's that?

Not applicable

Powered by 0 Poll Everywhere

30


Presenter Notes
Presentation Notes

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

Asset Management?
https://www.polleverywhere.com/multiple_choice_polls/UCw4xQEc3ikOqlATQujNj?state=opened&flow=Default&onscreen=persist


C L N A

Current State of the Assets

 What do | own?

* Where are the assets?

* What condition are they in?

* How much useful life is remaining?
* What is the replacement value?

* What is the asset criticality?
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Long Term Capital Planning

* This Is strongly related to asset management

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



Utilities Capital Improvement Plan FY 2023-28

Budget Planning Planning Planning Planning Planning

PriorYearls)  ry202223  Fva02324  FY202425  Fv202526 202627 Fraozzzs O oW
HMRLF- Gas Collection/Extraction System 30 50 $540,000 S0 $590,000 50 $615,000 51,745,000
HMRLF- MSE Wall Development 5443,000 515,290,000 50 S0 30 50 55,730,000 521,469,000
HMRLF- Phase lll Cell 6 and 7 30 50 50 S0 30 50 513,030,000 513,030,000
Solid Waste HMRLF- Pavernent Repair and Replacement 50 $600,000 3410,000 5260,000 30 50 50 51,270,000
HMBRLF- Front Entrance Reconstruction 0 $280,000 50 50 S0 50 50 5280,000|
HMRLF- Scale Replacement 50 $600,000 S0 S0 50 50 50 $600,000)
HMBRLF- Leachate System Upgrades 50 $580,000 S0 S0 30 50 50 5580,000)

Solid Waste Total Appropriations: $17,350,000 $950,000 $19,375,000 $38,974,000

Asset Management 41,500,000 $1,500,000 $1,000,000 41,500,000 41,000,000 41,500,000 $1,500,000 49,500,000

Collection System Improvement Program $80,900,000 515,000,000 415,000,000 15,000,000 415,000,000 515,000,000 $15,000,000  5170,900,000)

Elledge Basin Capacity Improvements $0 50 S0 $250,000 $0 $250,000 S0 $500,000)

Facility Improvements $300,000 $250,000 $100,000 $100,000 $100,000 $100,000 $100,000 $1,050,000)

Water Distribution Lift Station Improvements $750,000 $4,500,000 $750,000 $750,000 $750,000 $750,000 $750,000 49,000,000
and Wastewater  Muddy Creek Basin Improvements $0 $0 50 $250,000 $0 $250,000 s0 $500,000]
Collection NCDOT Improvements $2,000,000 $500,000 $1,000,000 41,000,000 41,000,000 41,000,000 $1,000,000 47,500,000
South Fork Basin Improvements $0 50 s0 $250,000 $0 5250,000 S0 $500,000)

Tanglewood Force Main Condition Improvements 50 57,500,000 50 50 50 50 50 57,500,000

Water Distribution Improvements $10,000,000 510,000,000 $10,000,000 $12,000,000 $12,000,000 $15,000,000 $15,000,000 $84,000,000

Water Tank Rehabilitation $250,000 50 $250,000 $250,000 $250,000 $250,000 $250,000 41,500,000

$95,700,000 $31,350,000 $30,100,000 $34,350,000 $33,600,000

53,000,000 $500,000 5500,000

Bisolids Dryer Facility Upgrade $500,000 $250,000 250,000 250,000 $250,000 $250,000 250,000 42,000,000
Wastewater  Elledge WWTP Rehabilitation $250,000  $1,500,000 500,000 $500,000 $500,000 $500,000 $500,000 54,250,000
Treatment Muddy Creek WWTP Rehabilitation $250,000 $500,000 500,000 500,000 $500,000 $500,000 $500,000 $3,250,000
WWTP Nutrient Removal 50 50 S0 S0 50 S0 55,000,000 55,000,000

$1,000,000 $2,250,000 41,250,000 $1,250,000 $1,250,000 $1,250,000 $6,250,000 $14,500,000

Wastewater/Water Total Appropriations: $99,700,000 $42,000,000 529,850,000 $33,100,000 $31,850,000 536,100,000 540,350,000 $312,950,000

Utilities Total Appropriations: $100,148,000  $59,350,000 $30,800,000 $33,360,000 $32,440,000 536,100,000 $59,725,000  $351,924,000




Plan to Pay: Scenarios to Fund your Long-Term
Asset Planning

http://efc.sog.unc.edu or

Find the most up-to-date version in Resources / Tools

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

/

Start

1) Use tabs at bottom of
screen and buttons to
navigate to different pages.

4) In "20-Year Projections”, view your fund balance
projections for 20 years and observe the estimated rate e et e s

increases needed each year to pay for your Capital
Improvement. No data entry required on this page.

20-year capital plan

Hext:
Enter C.LP,

Projects Mwl

Financed

http://efcnetwork.org

Planto Pay: Scenarios to Fund your C.I.P. (Capital Improvement Plan)
Version 2.6 (Updsted November 2015)

INSTRUCTIONS

3) In "Data Input 2", enter details on capital
improvement projects in the light blue cells.

2) In "Data Input 1", enter utility Each row is a difierent project

characteristics, rates and usage information

5) After all your utility information and
capital improvement project details are
entered, go to the "Dashboard” to
view long term trends in your financial
reserves, rate increases and average
bills, and capital investments.



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