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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.

This program is offered free of charge to all who are interested. The 
Project 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. 

The Smart Management for Small Water Systems Program 

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



Who We Are 

• Environmental Finance Center at The University of North Carolina at Chapel Hill
• EFC West 
• Environmental Finance Center at Wichita State University
• New England Environmental Finance Center at University of Southern Maine 
• Southwest Environmental Finance Center
• Syracuse University Environmental Finance Center

The EFCN Project Team
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• Asset Management
• Energy Management Planning
• Financial Management
• Leadership Through Decision-making 

and Communication
• Managing Drought
• Water Loss Reduction

• Collaborating with Neighboring 
Communities 

• Multi-funding 
• Water Conservation 
• Management and Finance 101
• Climate Resiliency 
• Workforce Development 

Areas of Expertise



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.” 

Common Blog Topic Areas
• Asset Management 
• Energy Management 
• Enhancing Regulatory Compliance 
• Fiscal Planning & Rate Setting 
• Funding Coordination 
• Managerial & Financial Leadership 
• Water Loss Reduction 
• Water System Collaboration 

Small Systems Blog

efcnetwork.org/small_systems_blog/
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What kind of water utility do you represent?

• For-Profit
• Municipality
• Not-for-Profit
• Special Purpose District
• Not a Water or Sewer Utility

Polling Question 1
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What size water system does your utility 
operate (by number of people served)?

• Very Small (500 or fewer people served)
• Small (501 to 3,300 people served)
• Medium (3,301 to 10,000 people served) 
• Large or Very Large (10,001+ people served)
• Not a Water or Sewer Utility

Polling Question 2
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Asset Management
The 5 Core Components

A Quick Review



Asset management 
is first and 
foremost a process 
to help you run 
your systems in a 
better way

Asset management helps you 
determine how, where, and when 

to spend your money
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THE AM THOUGHT PROCESS CONSISTS OF 
5 CORE COMPONENTS

CURRENT STATE OF THE ASSETS

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.  Core Component #1 defines the current state of the assets.  To define the current state of the assets you must ask several questions.  “What do we own?”  “Where are the assets located?”  Do you have a good map?  What is the condition of the asset?  This can be a ranking, grading or description.  “What is the remaining useful life of the asset?”  How much longer is that asset going to be able to do what we need it to?  “What is the replacement value of the asset?” How much would it cost to replace that asset today?  What is the energy use of the asset?  Do you know the horsepower rating or is the asset metered?  Answering these questions allows you to create an asset inventory.  Asset inventories can be stored in many different ways depending on your utility’s needs, ranging from paper to spreadsheet to database to purchased software.  Your utility should consider how the inventory should be tracked based on the complexity of the utility.  
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THE AM THOUGHT PROCESS CONSISTS OF 
5 CORE COMPONENTS

LEVEL OF SERVICE

Presenter
Presentation Notes
Water utilities are customer service businesses.  Therefore, defining what levels of service we aim to provide to our customers is very important.  Defining what levels of service the utility plans to provide defines the major goals of the utility.  These goals allow you to clearly communicate with your customer.  Part of that communication should include the explanation that if customers desire a higher level of service, typically the costs will need to be higher.  The Level of Service becomes the utility’s road map, guiding you in decision making.  Remember when defining your level of service you want your goals to be SMART.  Specific, Measurable, Attainable, Realistic and Time-bound.  This allows you to track your progress towards meeting those goals and to be able to report that progress to your decisions makers, funders and customers with ease.  The Southwest EFC is developing a Level of Service document that includes Guidelines, Categories and Example Goals – so keep your eyes out for this helpful tool in the near future.  
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THE AM THOUGHT PROCESS CONSISTS OF 
5 CORE COMPONENTS

CRITICALITY

Probability of Failure

High Risk

Moderate Risk

Moderate Risk

Low Risk

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.  We will be talking about the considerations that go into determining asset risk more today.
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THE AM THOUGHT PROCESS CONSISTS OF 
5 CORE COMPONENTS

LIFE CYCLE 
COSTING

Presenter
Presentation Notes
The 4th core component of asset management is life cycle costing.  Traditionally when a utility looks to replace an asset, only the capital cost is considered.  Other costs the asset will incur over its life cycle aren’t considered. These costs include the cost to operate the asset, maintenance costs, repair costs, training costs, etc.  Analyzing life cycle costs help you know when to continue with maintenance and repair efforts and when to invest in replacing an asset.  We don’t want to spend too much by doing more of one than we should.  Are you currently spending your limited funds to perform maintenance on your assets?  If not your utility is completely reactive, waiting for something to break.  It has been shown that being reactive is 3 to 4 times more expensive than performing maintenance tasks is.  It is not possible to have a system that is 100% planned maintenance.  But a good goal is to be 70% proactive and 30% reactive.  Here is a question for you to consider:  If an airplane was maintained the way you maintain your facility would you fly in it?
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THE AM THOUGHT PROCESS CONSISTS OF 
5 CORE COMPONENTS

FUNDING

Presenter
Presentation Notes
The final core component of asset management is long – term funding.  Once you’ve determined what assets need to regular maintenance and replacement you must determine how you are going to pay for those items.  You must determine your funding needs for your day to day activities and for your long term capital expenses.  Then you must determine where the money will come from.  The money can either come from internal sources (your rates) or from external sources in the form of grants and loans.  The EFCN has several funding tools and resources available on our website shown at the bottom of the slides.  These include funding tables that list funders for water utilities by state,  the Financial Health Checkup for Water Utilities – Tool, Plan to Pay: Scenarios to Fund Your CIP – Tool, Water and Wastewater Rates Analysis Model – Tool,  and Designing Rate Structures that Support Your Objectives: Guidance Document along with others.  
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Risk Analysis Discussion
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Presenter
Presentation Notes
You have an inventory list with condition ranking for your assets and you’ve started looking at maintenance, repairs and replacement scheduling.  You have limited resources.  How do you pick which activities to do first?  How do you prioritize?  
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You must determine 
which of your assets are 
most critical.

But how?

Risk Analysis



What is the likelihood that an 
asset will fail?

What is the consequence if the 
asset does fail?

Critical 
Assets - Risk 
Analysis

Presenter
Presentation Notes
Each utility should determine what the 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.  If you look at the pictures you can easily start to answer those questions for the assets involved.  For the first picture of the fire hydrant being opened, if asked “how likely is it that hydrant is going to fail?” you would quickly say something like, “definitely” or “It is failing” or “very likely”.  If you look at the second picture, the buried water line did fail, creating a sink hole.  If asked, “what are the consequences of the water line failing?” you would likely answer with questions about the financial costs to the utility, the social costs to the utility and/or the environmental costs.  All would be important to consider.  
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Probability of Failure

Mortality Level of 
Service

Capacity Financial 
Inefficiency

Presenter
Presentation Notes
There are different ways an asset can fail.  We want to think about each category when completing a risk analysis.  
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Failure Type - Mortality

Presenter
Presentation Notes
Most common type – typically what comes to mind, leaks, stuck valvesSomething physical happens to the asset and its failed because of a physical problem
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Failure Type – Level of Service

Presenter
Presentation Notes
Related to a change in regulations, customer demands/desires.  In this example the customers want fire flow, but they currently have 4” pipe so you may be replacing good pipe to accommodate the customerOr a well has arsenic and cannot meet the regulations so you decide to abandon the well for another with lower Arsenic levels These are called Level of Service Failures
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Failure Type - Capacity

Presenter
Presentation Notes
This is where the asset is not able to deliver something like the flow that you want.  The pipe could be in decent shape but not delivering the flow needed.  

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=R_H9x1A15yEMIM&tbnid=-3NHi-EMiFfUoM:&ved=0CAUQjRw&url=http://www.tayloranderson.net/rocket_launcher/&ei=WR-cUtfgG4fZoASNm4HYDg&psig=AFQjCNFAp__BISK6pKJgCPQJ5Yn0ATPRDg&ust=1386049714456331
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=R_H9x1A15yEMIM&tbnid=-3NHi-EMiFfUoM:&ved=0CAUQjRw&url=http://www.tayloranderson.net/rocket_launcher/&ei=WR-cUtfgG4fZoASNm4HYDg&psig=AFQjCNFAp__BISK6pKJgCPQJ5Yn0ATPRDg&ust=1386049714456331
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Failure Type – Financial Inefficiency

More to fix than to 
replace

Presenter
Presentation Notes
Spending too much money to continue operation & maintenance and it would be cheaper to replace it.  Typically it is cheaper to do maintenance than replacement but there becomes a point where that is not true.  Cases where we are spending so much on operation and maintenance it is time to replace the asset.  
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Consequence of Failure

Triple Bottom Line

Financial Environmental Social

Presenter
Presentation Notes
Triple Bottom LineFinancialEnvironmentalSocialConsider consequences to all threeCan be quantitative, qualitative or bothFINANCIALCost of the repair/replacementCost of damage to other assetsLegal feesCosts associated with having to pay customers or businesses for damageENVIRONMENTALViolations/finesLoss of habitatLoss of animal lifeImpacts to endangered speciesSOCIALLoss of respect/confidence in utilityLength of time out of serviceReduction in business income due to lack of service or repair work blocking businessesSafety or health concerns for workers or general publicInconvenience due to blocked streetsReduction in Level of Service
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Calculating the Risk

Risk

Probability of Failure

Consequence of Failure

Presenter
Presentation Notes
When we answer the questions to determine which of our assets are most critical, we can rank the results.  You can use these scores to calculate risk.  Probability of Failure and Consequence of Failure can both be given a ranking of 1 to 5 with 1 be Very Low and 5 being Very High.  You can then multiply those scores together to determine your risk ranking.  
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Reducing the Risk
Routine & 

Preventative 
Maintenance

Redundancy

Spare Parts Specialized 
Training

Replace Assets 
Early Monitoring

Presenter
Presentation Notes
There are ways a utility can reduce the risk for an asset.  By performing maintenance on the asset you are extending it’s life and therefore decreasing the probability of failure.  If you have spare parts on hand you can decrease your repair times and increase customer confidence.  Both of these allow you to decrease the score for consequence of failure.  For assets that are absolutely necessary to the performance of the utility, you can replace them before their expected useful life to make sure they never reach failure.  If this is planned and budgeted for, it decreases the probability of failure.  If the system has redundancy, one well can meet the demand, but two wells are available, this also decreases the consequence of failure.  If an asset requires specific knowledge to repair/replace it, having a person on staff with that specialized training can decrease response times and costs, therefore decreasing possibly both PoF and CoF.  Monitoring asset performance can give you greater knowledge of the assets condition, remaining useful life and other aspects about the asset.  This additional knowledge may decrease both PoF and CoF.  If you are using any of these tools take them into consideration when calculating your risk.  
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Calculating the Risk

Risk

Probability of Failure

Consequence of 
Failure

Risk Reduction Factor 
(Redundancy)

Presenter
Presentation Notes
If you have redundancy in your system you can take that into account when you are calculating the risk for that particular asset.  The risk reduction factor should be a number between 0 and 1 with the lowest number (0.1) meaning the redundancy reduces the risk significantly.  
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Calculating the Risk

Risk

Probability of Failure

Consequence of Failure

Presenter
Presentation Notes
Or if you prefer to leave the Reduction Factor out of the calculation, you can reduce your PoF or CoF ranking accordingly.  This option is acceptable but doesn’t track why the scores are lowered.  So, if down the road you may not remember why the score is what it is, make sure you record the information in a comments category or you use the reduction factor in your calculations.  
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Calculating the Risk

Risk

Probability of Failure

Consequence of Failure

Presenter
Presentation Notes
When we answer the questions to determine which of our assets are most critical, we can rank the results.  You can use these scores to calculate risk.  Probability of Failure and Consequence of Failure can both be given a ranking of 1 to 5 with 1 be Very Low and 5 being Very High.  You can then multiply those scores together to determine your risk ranking.  
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Presenter
Presentation Notes
The risk calculations can be added to a graph that gives a visual representation of your asset risk.  
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What does it all mean?

PROBABILITY OF FAILURE
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Well 1

Well 4

Well 3

Well 5

Well 2

Presenter
Presentation Notes
If you completed a risk analysis for your wells and the results looked like this, what does this tell you?  It helps guide your decision making.  The information you have collected and summarized about the assets now becomes very useful.  When you look at this graph, how much more knowledge do you have about the wells than if I started telling you the age, condition, and risk the asset carries?  
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Risk Analysis Guides Decision Making

Risk 
Analysis

Annual 
Budget

Reserve 
Funds

Capital 
Improvement 

Plan

Rates 
Review

Operational 
Decisions

Maintenance 
Plans

Presenter
Presentation Notes
You can use the graph to guide your decision making in many areas.  Risk analysis should be the guiding factor on where to spend you maintenance dollars and how much routine, preventative and/or predictive maintenance you should be doing to each asset.  Low risk assets should receive some routine maintenance, but not much preventative and no predictive maintenance.  On moderate risk assets we will do routine and preventative maintenance.   On our high risk assets we would do all three types of maintenance because we want to do whatever we can to prevent failures on the high risk assets.  If you think of expense, the cheapest maintenance is the routine, the preventative is next and predictive is usually way more expensive.  Therefore, it only makes sense to do the most expensive maintenance on the highest risk assets.  In the same way, the risk analysis will guide your decisions when setting your annual budget, looking at your long term capital improvement plan, determining when and how much to adjust your rates and how to optimize your system operations (things like frequency and location of line flushing, valve exercising program schedules, etc.).  
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Available Tools
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Presenter
Presentation Notes
The A.M Kan Work! Manual is available online and provides many resources in the appendices.  The manual will walk you through the specifics of Asset Management as well as provide you with video clips from water and wastewater utilities around the US discussing what they are doing with Asset Management.  The manual is also available on DVD and/or hard copy, you are only charged for shipping costs.  
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Presenter
Presentation Notes
In the manual’s appendix you will find tools to help you complete your risk analysis.  Here is a table that allows you to rank an asset’s probability of failure and consequence of failure in the blue boxes and then multiply those scores together in the white boxes.  
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Presenter
Presentation Notes
Also in the manual’s appendices there is a graph that can be used to place the scores for the various asset categories.  Each of these tools can be modified by your utility to work for you.  
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• “Reference Guide For Asset Management 
Inventory and Risk Analysis”

• The guide provides suggestions on the type of 
information to be collected by asset category when 
completing an asset inventory. Following the 
inventory table, there is a table providing 
suggestions for factors that could be considered 
when defining what impacts Probability of Failure 
and Consequence of Failure when determining an 
asset’s criticality (or risk). 

New Tool Available 

Presenter
Presentation Notes
The SW Environmental Finance Center has a guide that will help you get started when looking at completing an inventory and also in completing a risk analysis.  There are several places to look for information about an asset.  The first table on each page guides you in the type of information you will want to collect for the asset category listed.  The second table on each page provides guidance on the factors you should take into consideration when evaluating the probability that an asset will fail and also the consequences if the asset does fail.  The lists are meant to get you started, they are not exclusive.  There are likely other things that you will come up with that you want to add for your system.  For example, I’m working with a system on completing a risk analysis now and one of the factors they wanted to consider that is not on this list was if the road above the pipe was on the resurfacing schedule in the next two years.    
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Factors Affecting PoF and CoF

Probability of Failure Consequence of Failure

Age Water damage to nearby structures

Condition - rusting, corrosion, leaking seal? Inability to properly flush system - health 
concerns

Frequency of Use - is it opened annually as 
part of a flushing or testing program?

Inability to fight a fire - loss of property, loss 
of life

Routine maintenance completed? Level of Service Failures

Pipe size connected to - less than 6 inch may 
cavitate

Tools needed to open readily available to fire 
department and water department? 

Risk - Hydrants 

Presenter
Presentation Notes
Here is an example of what is included in the guide for determining the risk of hydrants.  When you are ranking the probability that the hydrant will fail you would want to take into consideration the hydrant’s age, it’s condition, how often it is opened, if any maintenance has been completed, is it on a pipe that can handle fire flow, and do you have the tools needed to open it.  When ranking the consequence if the asset does fail, remember to consider the triple bottom line of financial, social and environmental consequences.  Would there be damage to nearby structures if the hydrant failed?  Would you be able to flush the system if it failed?  Would you still be able to fight a fire if the hydrant failed?  Would you be able to maintain your level of service if the hydrant failed?  Would there be any environmental consequences if the hydrant failed?  
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Risk Factors to Consider
Risk - Pipe (Asbestos Concrete (AC), Cast 
Iron, Concrete, Ductile Iron (DI), Polyvinyl 
Chloride (PVC), Steel, Transmission Main)

Probability of Failure
• Age
• Condition
• Bedding
• Vibration
• Temperature change
• Depth of Bury
• Soil corrosivity
• Electrolisis 

Consequence of Failure
• Water Loss
• Damage to structures (buildings, 

pavement, etc.)
• Damage to environment (sink holes, 

chlorinated water entering a natural 
waterway, etc.)

• Revenue Loss
• Level of Service Failures 
• Cost of the failure
• Number and type of customers 

impacted

Presenter
Presentation Notes
The tables look like this in the guidance document.  
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http://efcnetwork.org/publication/inventory-reference-guide/

Where you can find it
http://efcnetwork.org/resource-library/

http://efcnetwork.org/publication/inventory-reference-guide/
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Questions?

Dawn Nall
efcnall@gmail.com

Presenter
Presentation Notes
If you need assistance working on Asset Management risk analysis or any other topic area listed on our website, please fill out the form on the site to request assistance and we will be in touch with you.  
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