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Part 1: Welcome and Introduction
Presented By Heather Himmelberger, P.E. Director, SW EFC



Heather
Engineer by training
Operations, Management, 
and Finance by choice



Housekeeping …



Please set cell phones to vibrate …



When ya gotta go …



Lunch will be provided…



Organization of the day…

Informal …





The Environmental Finance Center Network (EFCN) is a university-

based organization promoting innovative and sustainable 

environmental solutions while bolstering efforts to manage costs.

About Us 

Our Building Technical, Managerial, and Financial Capacity 

Programs for Small Water and Wastewater Systems provide free 

training and technical assistance across every state, territory, and tribal 

nations. Technical assistance is available on a first-come, first-served 

basis.
Building TMF Capacity 

for Small Systems



• Southwest Environmental Finance Center at the University of New Mexico

• Syracuse University Environmental Finance Center

• Environmental Finance Center at The University of North Carolina at Chapel Hill

• Environmental Finance Center at Wichita State University

• Environmental Finance Center at Sacramento State

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

• Environmental Finance Center at the University of Maryland

• Government Finance Officers Association (GFOA) 

• National Association of Development Organizations (NADO)

• Mississippi State University Extension

• Environmental Finance Center West

• Great Lakes Environmental Infrastructure Center at MTU

The Small Systems Water and Wastewater Teams



efcnetwork.org: Landing Page



efcnetwork.org: Training & Events



efcnetwork.org: Resources



efcnetwork.org: Get Help



efcnetwork.org: Get Help



No Cost Assistance is available in technical, 
managerial, or financial capabilities

Fill out Form on 
Website

Talk to me Today

E-mail

swefc@unm.edu

Please contact us.  We’re here to help. 

Paid for by EPA so take 
advantage of their funds



I go to school and I go to school, but I never learn what I really want to know. 



Expanding the use of AM

Asking Questions

Making Connections

Solving Issues to Help You



Your name and 
organization

Water, Wastewater, or 
both

Your role

What is the biggest 
problem facing your 

water utility? – Can be 
anything



Part 2: Asset Management: The Big Picture
Presented By Heather Himmelberger, P.E. Director, SW EFC



Asset Management

Try to keep 
an open 
mind as we 
go through 
the training

We’ve 
Always 
Done it 
This Way

We Have 
to Do it 
This Way/



What is the #1 reason water 
utilities exist?
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To serve their customers

24



What is the best reason for 
water utilities to take on Asset 
Management?
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To Better serve their customers

26



By its very 
definition, Asset 
Management is 
meeting the 
desired level of 
service at the 
lowest life cycle 
cost.

27

https://www.piqsels.com/en/public-domain-photo-jfodp



By its very definition, Asset 
Management is meeting the 
desired level of service at the 
lowest life cycle cost.

28

utilities exists to serve 
their customers



By its very definition, Asset 
Management is meeting the 
desired level of service at the 
lowest life cycle cost.

29

To Better serve their 
customers



Reliability Safety Convenience
Customer 

Service

Environ-
mental 

Protection

Quality Resilience
Responsive-

ness
Regulatory
Compliance

Com-
munication

No service 
disruptions

no in-
convenience 
(no blocked 
streets, etc.)

Understand-
able bills

Easy payment 
systems

Sustainability

What kind of things do customers want?



Reliability Safety Convenience
Customer 

Service

Environ-
mental 

Protection

Quality Resilience
Responsive-

ness
Regulatory
Compliance

Com-
munication

No service 
disruptions

no in-
convenience 
(no blocked 
streets, etc.)

Understand-
able bills

Easy payment 
systems

Sustainability

One other big thing they want

Low Cost!!



Reliability Safety Convenience
Customer 

Service

Environ-
mental 

Protection

Quality Resilience
Responsive-

ness
Regulatory
Compliance

Com-
munication

No service 
disruptions

no in-
convenience 
(no blocked 
streets, etc.)

Understand-
able bills

Easy payment 
systems

Sustainability

The amount customers pay provides the 
utility its resources

Resources (Time 
& Money)



Reliability Safety Convenience
Customer 

Service

Environ-
mental 

Protection

Quality Resilience
Responsive-

ness
Regulatory
Compliance

Com-
munication

No service 
disruptions

no in-
convenience 
(no blocked 
streets, etc.)

Understand-
able bills

Easy payment 
systems

Sustainability

Revenue doesn’t always cover all the items 
customers want. So, what happens? 

Time & Money



Reliability Safety Convenience
Customer 

Service

Environ-
mental 

Protection

Quality Resilience
Responsive-

ness
Regulatory
Compliance

Com-
munication

No service 
disruptions

no in-
convenience 
(no blocked 
streets, etc.)

Understand-
able bills

Easy payment 
systems

Sustainability

Resources have to be spread around

Time 
and 

Money



What’s the impact of these 
choices? 

Are the highest priority 
customer service requirements 
being met?

How would you know and what 
would you do if they’re not met?



https://www.flickr.com/photos/58883622@N02/8417927326

Picture credit: Markus Grossalber

Asset Management provides the 
framework to make these 

decisions in the best way for 
your customers

https://www.flickr.com/photos/58883622@N02
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Asset Management is 
About Thinking & Asking 

Questions



Basic Asset 
Management: 

The Basic 
Questions

What assets do you own?

What do you want them to do?

Which ones are critical to doing that?

What is the most efficient, effective 
way to manage assets over their 
entire life cycles?

What is the best long-funding 
strategy to pay for the management 
of the assets?



Intermediate Asset Management: 

Digging Deeper 

Asking more questions and using AM to 
answer the question



A question from a wastewater line crew 
member:

We clean this one sewer line every month, 
year after year. It’s an awful job and we 
wish we solve the problem another way.



What’s the issue?



Triple Bottom Line Issues



Cost of 
the 
monthly 
cleaning



Potential 
overflows; 
Potential 
violations 
at the 
plant;
Disposal 
of FOGs



Job 
frustration; 
PIA;
Opportunity 
cost;
Disruption to 
traffic every 
month



Is there anything that can be 
done other than monthly 
cleanings?



What data is necessary to make 
a case for a different action?



Data related to the cleaning
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Number of 
Manhours

Use of 
Trucks

Cost of 
Trucks & 

Manhours

Manhours at 
Plant

Cost at 
Plant



Data related to the replacement

49

Length 
Needing 
Replaced

Cost of 
Replacement 

(Full Cost)

Years of 
Payback



Costs of Cleaning
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Number of 
Manhours 
Cleaning

Cost of 
Manhours 
Cleaning

Hours of 
Vehicles

Cost of 
Vehicles

Number of 
Manhours 

at Plant

Cost of 
Manhours 
Cleaning

24 
hours/month

$600 12 $600 4 $100

288 
hours/year

$7,200 144 $7,200 48 $1,200

Total for a year = $15,600



Costs of Replacement
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Feet of Pipe 
Replaced

Cost per foot Total Cost

100 $378 $37,800



Payback Period

52

Total Cost for 
Replacement

Costs Per 
Year

Number of 
Years for 
Payback

$37,800 $15,600 2.42



What’s the best option?

53



What keeps people from 
making a better decision?
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My Thoughts

55

Lack of asking the 
question

Not listening to staff 
when they ask

Not using data to 
analyze situation

Seeing OpEx
Differently than Cap 

Ex (a $ is a $)



Could the case be made 
without the data?
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Probably not. And it shouldn’t be 
made without data. 



Where would the data come 
from?

57

AM System; Operators; Other 
Staff; Finance Personnel; Other 



Question from a water system 
maintenance supervisor: 

Our wet chlorine scrubber requires a lot of 
unpleasant, unsafe, time-consuming 
maintenance. Could we do something 
else?



Annual Cleaning of Scrubber
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Difficult and 
unpleasant job 
to do

Not liked by 
employees



What are some 
of the issues: 
Health & Safety 
(maintenance 
creates a new 
problem)
Time
Money
Hazardous waste
Difficulty 60



A solution

61



Triple 
Bottom 
Line 

Old 
System 
and 
New 
System

Year/
Time 
Period

Initial 
Construction 
or Retrofit/
Rehab

O&M 
Cost

Difference in Cost

2000 Not Known

2001 - 2011 $175,992

2012 $101,079

2013 - 2018 $738.06

2013 – 2022 
(estimated)

$1,267 Savings of $73,645.43 over an 11-
year period. Savings will grow 
over time.

Cost/Year 
for Old 

$20,000

Cost/Year 
for New 

$117 $19,883 per year of savings going 
forward with new system over the 
old system.
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The Benefits

Cost 
Savings



The Benefits

No hazardous 
waste

No more spills



The Benefits

Elimination of 
terrible job for 
employees

Safety 
improvements



Take a moment and think about 
your own system(s)

What are the things that 
frustrate you?

What feels inefficient?

What could be improved? 66





How often should the 
manual bar screen be 
cleaned at each sewer lift 
station? 

(one Utility: cleaned some 
daily, some monthly, some 
annually)



Should flow and pressure 
data be collected at lift 
stations? 

If not, should flow meters 
and pressure gauges be 
installed in lift stations? 



Do you know the location of all your fire 
hydrants (or any other asset)

Why might 
location be 
a problem?



Why might 
condition 
be a 
problem?

Do you know the condition of all your 
fire hydrants (or any other asset)



Utility had valves that 
turned both directions; 
no map of locations of 
valves

Which direction do 
the isolation valves 
turn? 

(one Utility had 
valves that turned 
both directions)



Are all the meters in the 
billing system able to be 
found in the field? Are there 
meters in the field not in 
the billing system? 

(one Utility: largest 
restaurant in town had a 
meter not in the billing 
system)



On the sheet provided, write 
down three questions

JUST THE QUESTIONS

BE CREATIVE

74



BREAK TIME

75



Let’s dig into some concepts 
that Take Asset Management a 
bit deeper

76



Part 3: Level of Service: Mission Statement
Presented By Heather Himmelberger, P.E. Director, SW EFC



One usual 
missing 

element in 
Level of 
Service: 

A Mission 
Statement



The mission statement 
tells the story of what 
you want your utility to 
provide

Sets the priorities of 
the utility

Grounds the organization 
and binds it together



Characteristics of 
Mission Statements

Source: https://nonprofithub.org/nonprofit-mission-
statements-good-and-bad-examples/



We provide a safe, reliable, high-quality 
water supply with superior service and value.



Use the handout to 
evaluate WaterOne

We provide a 
safe, reliable, 
high-quality 
water supply with 
superior service 
and value.



The mission statement sets priorities for 
the activities of the utility 



Based on the example mission statement 
from WaterOne, what activities would be 
important?



We provide a safe, reliable, high-
quality water supply with superior 

service and value.
Component of the Mission 
Statement

Activities That Would Help

Safe Water Supply Routine samples taken and analyzed; flushing completed on schedule; 
ensuring good supply chain for disinfectants (including back-up supplies); 
Chlorine samples

Reliable Water Supply Reducing Breaks/Break Rate; Back-up Sources; multiple sources; Inspections 
of storage tanks; Pump station inspections; Pump maintenance

High-Quality Water Supply Process control sampling; removing contaminants below MCLs; Removing 
secondary contaminants; flushing completed on schedule

Superior Service Well-trained staff; Certified operators; professional staff; training on customer 
interaction; Speed and quality of necessary system repairs; addressing 
customer concerns/complaints in timely manner; fully staffed utility

Value Cost of service is explained to customers; rate structure is fair and equitable; 
the level of service is equated with the price paid





Part 4: Level of Service: Goals
Presented By Heather Himmelberger, P.E. Director, SW EFC



Let’s think about 

Questions

Connections

Solving

Related to Level of Service Goals



Questions:

What are the most important functions you are 
trying to provide for your customers? 

How do you know if you are providing this 
service?

Can you take action if service levels aren’t met?

How can you communicate the level of service 
to customers and elected leaders?



Level of Service goals set the 
overall policies, objectives, and 
procedures for the organization.

It puts everyone on the same page…



Desired Characteristics of Levels of Service Goals

Meaningful
Relevant to staff and stakeholders
Provides a clear picture of performance

Measurable
Can be measured in a cost-effective manner
Expressed as a qualitative or quantitative 
measure

Consistent
Consistent with industry practice
Measurement is reproducible by others

Useful
Helps manage the utility
Encourages improvement

Unique
Describes a specific attribute of utility 
services or activities
Independent of other levels of service



Goals can be 
internal….

Examples: System 
Maintenance, 
Employee Safety, 
Energy 
Management



Goals can be 
external….

Types of goals: 
Public Health & 
Safety, Customer 
Service, Response 
Time



Communicating Goals



Connections: Your system’s goals 
are derived from, and support, 

your mission statement. 



We provide a safe, reliable, high-
quality water supply with superior 

service and value.
Component of the Mission 
Statement

Activities That Would Help

Safe Water Supply Routine samples taken and analyzed; flushing completed on schedule; 
ensuring good supply chain for disinfectants (including back-up supplies); 
Chlorine samples

Reliable Water Supply Reducing Breaks/Break Rate; Back-up Sources; multiple sources; Inspections 
of storage tanks; Pump station inspections; Pump maintenance

High-Quality Water Supply Process control sampling; removing contaminants below MCLs; Removing 
secondary contaminants; flushing completed on schedule

Superior Service Well-trained staff; Certified operators; professional staff; training on customer 
interaction; Speed and quality of necessary system repairs; addressing 
customer concerns/complaints in timely manner; fully staffed utility

Value Cost of service is explained to customers; rate structure is fair and equitable; 
the level of service is equated with the price paid



Let’s choose a few activities and 
look for some goals to help

Component of the Mission 
Statement

Activities That Would Help

Superior Service Well-trained staff; Certified operators; professional staff; training on customer 
interaction; Speed and quality of necessary system repairs; addressing 
customer concerns/complaints in timely manner; fully staffed utility

All staff receive 20 hours of training per year on topics relevant to their job classification. All staff receive an 
additional 8 hours of training on customer interaction and professionalism within 6 months of being hired and 
receive 4 hours of refresher training every year thereafter.

The system will maintain the required number of certified operators for all of its facilities and operations and 
the operators in charge will be certified at the appropriate level. There will be pay incentives for operators to 
achieve higher level certifications and time off will be granted for up to 2 tests per year for certification 
purposes. 

Emergency complaints/concerns will be addressed within 4 hours of receipt 95% of the time. Water quality 
complaints will be addressed within the next business day 95% of the time.  Other customer complaints will 
be addressed within 5 business days 95% of the time.



Let’s choose a few activities and 
look for some goals to help

Component of the Mission 
Statement

Activities That Would Help

Superior Service Well-trained staff; Certified operators; professional staff; training on customer 
interaction; Speed and quality of necessary system repairs; addressing 
customer concerns/complaints in timely manner; fully staffed utility

For Water: All non-emergency breaks in mains will be fixed within 1 day of the line location process being 
completed. 

All break repairs will hold at least 5 years after the repair has been made. If the repair fails sooner than 5 
years, an investigation will be undertaken to determine the cause of the early failure.

For Wastewater: All sewer collapses will be addressed in an emergency fashion (e.g., bypass pumping) within 
8 hours of discovery. The sewer will be repaired within 3 months of discovery if it does not require a full pipe 
replacement (more than 1000 feet) and within 1 year if a full pipe replacement is required. 



Solving: Setting goals (possibly 
internal) can support helping you 
solve the issues important to you. 



Written & measured goals 
can change your operation 

and management



What kind of goal could we write to 
help with this type of question?

We clean this one sewer line 
every month, year after year. 
It’s an awful job and we wish 
we solve the problem another 
way.



For any sewer cleaned more than once 
every 6 months, an analysis will be made at 
least every 3 years to determine if there is a 
more cost effective solution than continued 
cleaning. 

Goal?



Examples of Goals & Solving Issues

103



Help Setting 
LOS Goals

Level of Service: Guidelines, Categories, and Example Goals

http://southwestefc.unm.edu/asset-management/





Part 5: Current State of the Assets
Presented By Heather Himmelberger, P.E. Director, SW EFC



Current State of the Assets is the 
foundation upon which
everything else is built.

Can’t manage what you don’t know!!



Let’s think about 

Questions

Connections

Solving

Related to Current State of the Assets



What assets do I have?

Where are they located?

What do I need to know about them?

Answers the Basic Questions…



Question: If you won the lottery and 
left your system tomorrow, would 
your replacement know where the 

assets were located? How hard 
would it be for him/her to find them?

Yes NoNot Sure?



If your answer was no, or 
not sure, consider creating 

a map very soon.



Question: If you won the lottery 
and left your system tomorrow, 
would your replacement know 
information about your assets? 

Yes NoNot Sure?



If no or not sure, create an asset inventory. The 
map and inventory are a chance to create a 
legacy of information from a long-term 
operator or manager to new people



If the answer was yes, you have a  
map and inventory, 

Does it include the right information? 



Is the information accessible to all 
who need it? 

How is the information used? 



We’re not going to cover the basics 
here but there are several recorded 
webinars that you can watch that 
would cover this information.

We’re going to assume some kind 
of asset map or inventory exists



Consider “mapping” or 
analyzing how you use the data 

you collect



Asset 
Type

What Data 
Is 
Collected?

How is it 
Collected?

Is it Widely 
Accessible?

Who 
Uses It?

For What 
Purpose is 
the Data 
Used?

If it isn’t 
Used Now 
Should it 
Be? And 
How?

Pipe

Pumps

Valves



What’s missing? What data is 
not being collected? What data 
isn’t in the right format? What 
data isn’t readily accessible?



No data on when 
defects were 
addressed/ 

repaired

No data on pipe 
lining

All stormwater 
assets in one big 

category 
“stormwater 

management 
device”

Data on alarm 
conditions only 

written in log book 
(not accessible)

Paper records vs. 
electronic

No pump run time 
records

A Few 
Examples



We provide a safe, reliable, high-
quality water supply with superior 

service and value.
Component of the Mission 
Statement

Activities That Would Help

Safe Water Supply Routine samples taken and analyzed; flushing completed on schedule; 
ensuring good supply chain for disinfectants (including back-up supplies); 
Chlorine samples

Reliable Water Supply Reducing Breaks/Break Rate; Back-up Sources; multiple sources; Inspections 
of storage tanks; Pump station inspections; Pump maintenance

High-Quality Water Supply Process control sampling; removing contaminants below MCLs; Removing 
secondary contaminants; flushing completed on schedule

Superior Service Well-trained staff; Certified operators; professional staff; training on customer 
interaction; Speed and quality of necessary system repairs; addressing 
customer concerns/complaints in timely manner; fully staffed utility

Value Cost of service is explained to customers; rate structure is fair and equitable; 
the level of service is equated with the price paid

Connections: Back to the 
Mission Statement, the activities that 
come out of the mission statement, 
and potential goals. What assets are 
required to meet the goals and 
activities? What information about the 
assets would be helpful?



Let’s choose a few activities and 
look for some goals to help

Component of the Mission Statement Activities That Would Help

Superior Service Speed and quality of necessary system repairs; 

For Water: All non-emergency breaks in mains will be fixed within 1 day of the line location process being 
completed.  All break repairs will hold at least 5 years after the repair has been made. If the repair fails sooner 
than 5 years, an investigation will be undertaken to determine the cause of the early failure.

For Wastewater: All sewer collapses will be addressed in an emergency fashion (e.g., bypass pumping) within 
8 hours of discovery. The sewer will be repaired within 3 months of discovery if it does not require a full pipe 
replacement (more than 1000 feet) and within 1 year if a full pipe replacement is required. 

Water Assets & Data: 

Wastewater Assets & Data:



What kind of asset data 
would help our sewer 
sag example?

Solving Problems



What kind of data would 
help our sewer sag 
example? – My thoughts

Type, size, age, and location of pipe
Location and type of all defects (above and below the sag as 
well)
# of years of doing monthly cleanings
# of hours spent cleaning & # of staff (incl. WWTP) 
Trucks/equipment needed
Soil conditions
Pre-treatment plants before sag
Suspected grease contributing locations





Part 6: Current State of the Assets: Selecting Asset Management 
Software

Presented By Heather Himmelberger, P.E. Director, SW EFC



Where can information about assets be 
stored?

http://southwestefc.unm.edu/asset-
management/

Lots of 
commercial 
products



How are you storing your information?

How many use some 
type of free product that 
is not specifically for AM 
(e.g., Excel, Access, etc.)

How many of 
you use some 
type of CMMS 
or AM  
software?

How many of you are 
considering the selection 
of  some type of AM  
software?



Why might you want commercial 
software?

More 
Features

More Analysis 
Capabilities

More 
Sophisticated

Mobile Apps Ties to Other 
Functions



What’s the downside?

Cost (initial 
and annual)

Need for 
buy-in from 
all staff

Training, 
possibly on-
going

Need to keep 
up data entry 
and data 
quality

It should be 
a long-term 
commitment



Do the 
benefits 
outweigh 
the cost?

Only you can 
answer that



If you choose to purchase a software 
package…..



8 Step Process for 
Selecting Software

Step 1: Form your software 
selection team



Step 2: Understand 
Your AM/CMMS 
Needs

CMMS



Step 3: Understand
Your IT Needs



Step 4: Create your 
mandatory, 
preferred, & 
Optional features 
list



Step 5: Establish 
Your Method of 
Procurement

https://www.flickr.com/photos/91261194@N06/49723501786Jernej Furman



Step 6: Demo



Step 7: Price 

Initial 

Ongoing



Step 8: Technical 
Support 

Initial 

Ongoing



Some Common Mistakes/Issues with 
Software

Overbuying (more 
technology than 

you need)

Buying something 
for way into the 
future instead of 

now

Not being able to 
make changes to 

the software 
yourself

Not being clear on 
what you want the 
software to provide 

for you

Fitting yourself to 
the software rather 

than fitting the 
software to you



What software have you tried or investigated, 
if any? Positives and negatives of the process 
and/or results?



Part 7: Criticality

ASSET RISK

PROBABILITY OF FAILURE
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Presented By Heather Himmelberger, P.E. Director, SW EFC



What is the likelihood 
that each individual 
asset (in this case a 
hydrant) will fail?

What is the 
consequence if  the 
asset does fail?



4 Modes to Consider



PoF Rankings from 1 to 5

146

1 Extremely low probability of failure

2 Low probability of failure

3 Average probability of failure

4 High probability of failure

5 Extremely high probability of failure



Consider the 
triple bottom line:

1. Financial
2. Environmental
3. Social



CoF Rankings from 1 to 5

148

1 Extremely low consequence of failure

2 Low consequence of failure

3 Average consequence of failure

4 High consequence of failure

5 Extremely high consequence of failure



POF COF Risk



ASSET RISK

PROBABILITY OF FAILURE
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Ways to Reduce Risk

Routine & 
Preventative 
maintenance

Monitoring Spare Parts

Specialized 
Training

Replace 
Assets Early Redundancy



Let’s think about 

Questions

Connections

Solving

Related to Criticality



Question:
Do you 
know what 
your risk 
profile looks 
like?
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What are 
the costs 
and 
benefits of 
different 
portfolios?
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Question:
What is your 
risk 
tolerance 
how does 
that match 
your actual 
profile?



Question: 
When is a 
run to 
failure/ 
managed 
failure 
approach 
appropriate?

Which 
assets are 
these?
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Question: 
Which assets 
should be 
monitored for 
potential 
failures? 

How can they 
be 
monitored? 
How will the 
data be used?
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Question:
Are you 
over-
expending 
in this area?
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Connections:
High risk 
assets that 
require 
replacement 
should be 
included on 
the CIP
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Connections:
Use 
expenditures 
– CIP, O&M, 
Repair, 
Replacement, 
Rehabilitation 
– to drive 
down risk
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Connections:
Connecting 
criticality to 
maintenance 
activities

Routine 
maintenance 
not much 
else
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Connections:
Routine 
maintenance, 
Predictive 
maintenance, 
preventive 
maintenance, 
condition 
monitoring
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Connections:
Routine 
maintenance, 
Predictive 
maintenance, 
preventive 
maintenance, 
when 
potential 
failure is 
noted
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Connections:
Routine 
maintenance, 
Predictive 
maintenance, 
preventive 
maintenance, 
condition 
monitoring, 
until 
replacement 
scheduled
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Solving 
Issues:
Where do the 
assets that 
you need to 
address the 
goals/
mission 
statement fall 
on the 
criticality 
chart?



ASSET RISK

PROBABILITY OF FAILURE
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Solving Issues:
The assets’ 
placement on 
the chart drive 
potential 
actions to help 
with asset 
actions 



What might be the POF 
score (1 – 5 scale) for the 
pipe with the sag?

POF = 4 (has defects but will still 
convey sewage)



What might be the COF 
score (1 – 5 scale) for the 
pipe with the sag?

COF = 4 (potential financial, env. and 
social impacts; pipe can overflow, 
public is inconvenienced, violations 
may occur)
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Pipe location 
on the chart



How can that placement 
help?

The pipe is in the high risk category. Assets in this 
category should be on the CIP. While it’s not the 
highest risk asset, it has the cost/benefit ratio to 
warrant it’s placement pretty high on the list.



Remember these goals? 
For Water: All non-emergency breaks in mains will be fixed within 1 day of the line location process being 
completed. 

All break repairs will hold at least 5 years after the repair has been made. If the repair fails sooner than 5 
years, an investigation will be undertaken to determine the cause of the early failure.

For Wastewater: All sewer collapses will be addressed in an emergency fashion (e.g., bypass pumping) within 
8 hours of discovery. The sewer will be repaired within 3 months of discovery if it does not require a full pipe 
replacement (more than 1000 feet) and within 1 year if a full pipe replacement is required. 

What would it mean if 
a water or ww pipe 
were in each of these 
categories?





Part 8: Life Cycle Costing: Overview



What is an asset’s life 
cycle?





Source: Gibson and Hamilton (1994) Analysis of pre-project planning effort and success 
variables for capital facility projects. Construction Industry Institute Source Document 105.

Conceptual Design/ 
Planning

Design

Construction

Operation of the 
Facility

Asset’s Life Starts During the Planning Phase



Source: Gibson and Hamilton (1994) Analysis of pre-project planning effort and success 
variables for capital facility projects. Construction Industry Institute Source Document 105.

Conceptual Design/ 
Planning

Design

Construction

Operation of the 
Facility

Initial Planning: Most Influence, Least Cost



Source: Gibson and Hamilton (1994) Analysis of pre-project planning effort and success 
variables for capital facility projects. Construction Industry Institute Source Document 105.

Conceptual Design/ 
Planning

Design

Construction

Operation of the 
Facility

Detailed Design: Fix Concerns Now



Source: Gibson and Hamilton (1994) Analysis of pre-project planning effort and success 
variables for capital facility projects. Construction Industry Institute Source Document 105.

Conceptual Design/ 
Planning

Design

Construction

Operation of the 
Facility

Construction: Costly To Make Changes, But 
Still Worth Doing



Source: Gibson and Hamilton (1994) Analysis of pre-project planning effort and success 
variables for capital facility projects. Construction Industry Institute Source Document 105.

Conceptual Design/ 
Planning

Design

Construction

Operation of the 
Facility

By Operations: Most Costs Are Sunk



Interventions are possible at each 
stage in the asset’s life cycle to try to 
improve its performance and extend 
the asset’s life



Planning
Interventions

Types of interventions:
Overall need for the asset/project
Benefits of the project; risk of not doing it
Is there a non-asset solution
Alternatives evaluation
Location – General location of assets



Design
Interventions

Types of interventions:
Operation and maintenance considerations of the chosen option
Materials of construction
Manufacturer (may be limited ability to influence due to procurement)
Match to existing system
Design out known points of failure
Location – Specific location of assets



Construction
Interventions

Types of interventions:
Specifying construction techniques to improve asset performance or asset 
life
Addressing construction concerns as they occur 
Fixing observed problems/incorrect design
Pictures of assets for asset inventory
Gathering asset attribute information for inventory
Location – Documenting exact location of assets



Operation and 
maintenance (O&M) 
Interventions



O&M interventions are the
intersection of 
asset management and 
managing assets.



Asset Management is Thinking 
About the Collective: What is 
Strategic for All Assets



Managing Assets is Thinking 
About Individual Assets: What is 
Strategic for an Individual Asset



Asset Management or Managing Assets?
Activity Asset Managing/Managing Assets

Development of an Operation and Maintenance Plan

Preventative work order to exercise a valve

Work order system to track proactive vs. corrective 
maintenance

Timeframe to lubricate all pumps in the system based 
on a study of lubricant and pump performance

Repair on a piece of pipe

A study of break repairs on all pipes to assess the 
effectiveness in extending pipe life

Replacement of a inefficient pump with a more 
efficient pump

Managing Assets

Managing Assets

Asset Management

Asset Management

Asset Management

Asset Management

Managing Assets



To be clear: BOTH are 
important

but they’re different



Types of Operation 
& Maintenance 
interventions

How the system is operated
How an asset is operated 
Routine maintenance
Preventive maintenance
Predictive maintenance
Changes to redundancy
Development of an O&M plan
Documentation in a work order system



Repair, Rehabilitation 
& Replacement 
Interventions

Types of interventions:
Specifying repair techniques that are most effective
Conducting a study of potential repair, rehabilitation, 
and replacement options, including costs and ability 
to increase useful life
Corrective maintenance
Selection of assets for replacement
Capital improvement plan (short and long-term)
Documenting all repairs, rehabilitation, and 
replacement in a CMMS or AM System



Disposal/Abandon 
in place
Interventions

Types of interventions:
Proper abandon in place techniques
Are any parts salvageable for $
Proper disposal (not the yard of the 
treatment facility)
Tracking of assets that have been 
abandoned in place in inventory and on 
maps



Let’s think about 

Questions

Connections

Solving

Related to Life Cycle Costing



During the whole life cycle of an asset, 
there are many possible interventions at 
many points during the asset’s life

RepairsMaintenance

Rehab

OperationDesign Construction

Replace

Planning

Alternatives 
evaluation

Location
Manufacturer
Type 
Size

Construction 
techniques

Construction 
changes to 
facilitate 
operation

Changes to 
operational 
practices

Preventative 
Maintenance

Predictive 
Maintenance

Corrective 
Maintenance

New Asset

Almost 
new asset

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=SS5eb-69ICDY3M&tbnid=729-iS1i42Be5M:&ved=0CAUQjRw&url=http://www.ldnews.com/ci_23862415/new-water-tank-completed-north-annville&ei=Sr9AUt_YPJGqqAGp9IHYCA&bvm=bv.52434380,d.cGE&psig=AFQjCNFzpA7oFrgBWkNLvOaTqrcFJiCPOA&ust=1380061383415041


During the whole life cycle of an asset, 
there are many possible interventions at 
many points during the asset’s life

RepairsMaintenance

Rehab

OperationDesign Construction

Replace

Planning

Alternatives 
evaluation

Location
Manufacturer
Type 
Size

Construction 
techniques

Construction 
changes to 
facilitate 
operation

Changes to 
operational 
practices

Preventative 
Maintenance

Predictive 
Maintenance

Corrective 
Maintenance

New Asset

Almost 
new asset

Question: We don’t have enough 
money and time to do every 
intervention on every asset 

How do we decide which to do? 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=SS5eb-69ICDY3M&tbnid=729-iS1i42Be5M:&ved=0CAUQjRw&url=http://www.ldnews.com/ci_23862415/new-water-tank-completed-north-annville&ei=Sr9AUt_YPJGqqAGp9IHYCA&bvm=bv.52434380,d.cGE&psig=AFQjCNFzpA7oFrgBWkNLvOaTqrcFJiCPOA&ust=1380061383415041


Connections: The other 4 parts of asset 
management play a role in determining what 

interventions to do at each stage



Level of Service

Level of Service goals 
help set priorities and 
determine which 
assets warrant higher 
levels of intervention. 

Fewer interventions on 
assets that don’t 
impact level of service 
goals as much.



Condition Assessment: Where maintenance, repair, 
and replace interventions are necessary

No visible signs of rust or decay; No visible signs of damage; pant in good condition; all caps in place; 
all components operational; does not require maintenance interventions (only routine maintenance) 1
No visible signs of rust or decay; No visible signs of damage; pant in good condition; all caps in place; 
most or all components operational; requires minimal maintenance interventions to improve service2
Some visible signs of rust or decay; Possible visible signs of damage; pant in decent condition; all caps 
in place; some components non-operational; requires maintenance interventions to improve 
operations

3
Visible signs of rust or decay; visible signs of damage; pant in poor condition; some caps may be 
missing; some components non-operational; requires significant maintenance or renewal4
Visible signs of rust or decay; visible signs of damage; pant in poor condition; some caps may be 
missing; some components non-operational; requires replacement of some or all of the asset5



TIME
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N

Minimum Acceptable Service Level

Hydrant 
does not 
provide 
fire flow

2019

1994

2029

When is the 
likely date that 
the asset will no 
longer provide 
minimum 
service? 

This is a best 
guess

Useful life remaining = 10 Years

Today

Useful life remaining: 
If an intervention will lengthen the 
life, it may be worth it. If the life is 
near the end and the intervention 
doesn’t extend it, probably not 
worth doing. Also, how much is 
the life extended?



Criticality

PROBABILITY OF FAILURE
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More interventions on 
high criticality assets

Fewer interventions on 
low criticality assets



Funding

We can only do interventions to the extent we have 
funding

In the future, we can make a case for additional funding



Solving Problems: A system having to make 
an infrastructure decision without much 
data



The Situation



What did the data show?



Do they really 
need the 
project?



What was the 
outcome?



Involving Operators in the 
design process for better 
outcomes
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Benefits: Insufficient Data to Monetize

Compared to other projects
Change orders were minimized
Staff training was easier and minimized
Fewer maintenance issues

Others are handed a system and told to make it work. We 
were involved the whole time and it was our system. 
(Paraphrased Quote)

Collecting benefits data will help get bosses to support this 
approach going forward



A Real World Example.



Focus on the needs of our customers,
Improve the quality of life in our community

thru safe, reliable and sustainable utilities

BPU Mission Statement



Focus on the needs of our customers,
Improve the quality of life in our community

thru safe, reliable and sustainable utilities

BPU Mission Statement

The terms reliable and sustainable tie to the 
maintenance department. The maintenance 
department takes this very seriously



Energy and Water Savings  

213



Defect Elimination

214



Energy and Spare Parts Reduction

215



Vendor Managed Inventory (PVF)

216



Long Lead Spare 

217



Emergency Use Analyzers

218



Group Discussion

What jumps out at you from hearing these examples?

Do you have any examples of this type from your own 
experience?

Can you see a blend of “asset management” and ”managing 
assets”?



Did you catch evidence of triple bottom 
line benefits?

Triple Bottom Line



If monetary benefits are realized…
What to Do With the Savings?
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Routine or 
Preventative 
Maintenance 

Activities

Projects Below the 
Funding Line or Projects 
Important to Employee 
Satisfaction That Aren’t 
on List (e.g., Automated 

Meter Reading)

Replacement of 
Individual Assets

Time or Money for 
Training or Other 

Professional 
Development

Additional AM 
Activities/Improvements 

to Program



Think About an Answer 
to the Question:

What would I do if I had 
an extra $1,000? 
$10,000? $100,000? 

222



Remember our sag example.. After payback, 
$15,600 to spend elsewhere

Total Cost for 
Replacement

Costs Per 
Year

Number of 
Years for 
Payback

$37,800 $15,600 2.42



Or: What would I do if 
I had an extra 2 hours 
per week? 500 hours 
per year? 1,000 hours 
per year? 
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Remember our sag example.. After payback, 
lots of extra hours

Additional 
Hours/year line 

crew

Additional 
Hours/year 

operators
Time Gained

288 48
line crews 1 

month; operators 
1 week

What could you do with an extra week, an 
extra month?



Not About Reducing 
Overall Budget

226

Saving Money 
or Time in 
One Area 

To Use it In 
Another Area

Let’s face it, every 
utility faces a back-
log of work that 
needs to be done. 



Everyone 
should 
see a 
win!!
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We want to collect and analyze data to be 
able to make data-informed decisions



You may or may not be collecting all the data 
you need; you can always change what you 
collect, how you collect it, and how to store it





Planning, Design, and 
Construction Interventions 
to address this sag and 
prevent potential future 
ones



Operation & Maintenance 
Interventions to address 
this sag and prevent 
potential future ones



Repair, Replace, 
Rehabilitate Interventions 
to address this sag and 
prevent potential future 
ones



Disposal and funding 
Interventions to address 
this sag and prevent 
potential future ones



Part 9: Long-Term Funding



Reliability Safety Convenience
Customer 

Service

Environ-
mental 

Protection

Quality Resilience
Responsive-

ness
Regulatory
Compliance

Com-
munication

No service 
disruptions

no in-
convenience 
(no blocked 
streets, etc.)

Understand-
able bills

Easy 
payment 
systems

Sustainability

Let’s go back to this concept

Time & Money



Reliability Safety Convenience
Customer 

Service

Environ-
mental 

Protection

Quality Resilience
Responsive-

ness
Regulatory
Compliance

Com-
munication

No service 
disruptions

no in-
convenience 
(no blocked 
streets, etc.)

Understand-
able bills

Easy 
payment 
systems

Sustainability

The first 4 concepts are attempting to 
increase efficiency 

Time & Money

Reliability Safety
Convenienc

e
Customer 

Service

Environ-
mental 

Protection

Quality Resilience
Responsive

-ness
Regulatory
Compliance

Com-
munication

No service 
disruptions

no in-
convenienc

e (no 
blocked 
streets, 

etc.)

Understand
-able bills

Easy 
payment 
systems

Sustainabilit
y



This portion is aimed at having funding better 
match needs (including growing funding)

Time & Money

Reliability Safety
Convenienc

e
Customer 

Service

Environ-
mental 

Protection

Quality Resilience
Responsive

-ness
Regulatory
Compliance

Com-
munication

No service 
disruptions

no in-
convenienc

e (no 
blocked 
streets, 

etc.)

Understand
-able bills

Easy 
payment 
systems

Sustainabilit
y



Potential Sources of Funding

User Charges/Fees/Penalties 

Outside Funding – State and Federal

Other Outside Funding

Other?



Need to fund Full Costs of Operation



Let’s think about 

Questions

Connections

Solving

Related to Long-Term Funding



Question: Are you 
incrementally investing in 
the facility?



Replacement Cycle – One 
measure of where you are
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𝑅𝑒𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 𝐶𝑦𝑐𝑙𝑒 =

𝑇𝑜𝑡𝑎𝑙 𝐶𝑜𝑠𝑡 𝑜𝑓
𝑅𝑒𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐴𝑛𝑛𝑢𝑎𝑙
𝐼𝑛𝑐𝑟𝑒𝑚𝑒𝑛𝑡𝑎𝑙 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡



An Example
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𝑅𝑒𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 𝐶𝑦𝑐𝑙𝑒 =
50,000,000

250,000

𝑅𝑒𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 𝐶𝑦𝑐𝑙𝑒 = 200 𝑦𝑒𝑎𝑟𝑠



Compare Replacement Cycle 
with average (weighted) 
expected useful life
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𝑅𝑒𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 𝐶𝑦𝑐𝑙𝑒 = 200 𝑦𝑒𝑎𝑟𝑠

Scenario 2: 
Replacement cycle is 
equal to the average 
useful life estimate for 
the facility

Scenario 3: Replacement 
cycle is less than the 
average useful life estimate 
for the facility

Scenario 1: Replacement 
cycle is more than the 
average useful life estimate 
for the facility 



This was a 
major event in 
Los Angeles



300 Years 
Replacement Cycle

Can you guess the replacement cycle



Over time consequences 
are severe: catastrophic 
failures, backlog, reduced 
customer service



A Few System Specifics:

2,500 Miles of Water Main 
2,500 Miles of Wastewater Pipe
1 Surface Water Treatment Plant (supplies about 1/3 
of water)
Over 90 wells 
Over 20 pump stations
1 Wastewater Treatment Plant with tertiary 
treatment 
Over 20 pump stations
Service population of approximately 350,000

Example in Action: What is your guess of the 
overall replacement value of Albuquerque’s 
Water and Wastewater Treatment System?
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Level of Investment at the Time of 
the Valuation

Replacement Every 122 Years
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Investment Needed Per Year for Capital Replacement

Number of Years to Replace System At 
Different Levels of Investment

Working to increase the 
expenditures by 73%

Replacement Every 70 Years



Albuquerque’s Increasing Infrastructure Needs
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Question: Do you know your 
replacement cycle?

Is it Enough?

What happens if it’s not?



Connections: Capital 
Improvement Planning is 
connected to Risk, Life Cycle 
Costing



Capital Improvement Plan 
Components

List of capital 
projects, major 
equipment, 
major studies

Project 
Justification

Ranking of 
projects

Financing Plan

Timetable for 
the construction 
or completion 
of the project



Capital Improvement Planning
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Risk feeds into 
CIP Planning



Capital Improvement Planning
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Short-term 
replacements

1 to 10 years



Capital Improvement Planning
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mid-term 
replacements

10 to 50 years



Capital Improvement Planning
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long-term 
replacements

30 to 100 years



Capital Improvement Planning
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Emergency 
replacements

1 to 20 years



Solving Issues: The Case for Increased 
Rates to Address Particular Issues



• Serves over 450,000 
Arkansans with safe, high 
quality water

• One in every 7 Arkansans 
benefit from CAW’s service

• Supply from 2 reservoirs: 
Lake Maumelle & Lake 
Winona

Using Rates to Support Source Water 
Protection: Central Arkansas Water

262



Development Pressures
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Proposed Developments Pre-2004
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Findings:

• Existing water quality 
is very good 

• Future water quality 
will not meet goals 
under build-out 
scenarios

2007 Management Plan
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Set targets for Total Organic Carbon 
(TOC), Turbidity, and Phosphorous 

• Recommended Management 
Strategies

• Recommended New 
Regulations

• Recommended Actions

Acquire 1,500 acres of 
Conservation Land (by 2017)



Value of Primary Benefits 

• Lake Maumelle: $19.7M to $91.7M per year

Value of Co-Benefits

• Lake Maumelle: $44.7M to $380.6M per year

100 year Asset Value

• Lake Maumelle: $1.5B to $11B

2015 report by Earth Economics

Economic Value
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• Implemented a $0.45 watershed protection fee per meter.

• Displayed on bills to increase consumer knowledge of watershed protection.

• Wholesale fee calculated based on their number of accounts.

• Generates approximately $1 million per year. 

Plan Implementation - WPF
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Acquisitions & Conservation
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Fee is being 
increased to 65 
cents per customer 
and ultimately to a 
dollar a customer



There are lots of ways to reach 
customers

Be Creative!!!

Use what works for your 
community

Use lots of approaches



One option
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Customer Opinion Survey

Randomly Selected

Telephone Survey using   
Landlines and Cellphones



Customer Conversation Meetings
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Customer Conversations Meetings

Focus Group Meetings

Recruitment through Website, 
Email, and any other approaches that 
work

Keep it Interactive, Engaging

Have Governing Board attend 
meetings
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Sure, nobody likes the bitter 
pill of rate increases. But 

adequately maintaining water 
and sewer infrastructure is an 

essential investment in any 
good metropolitan area.

Use Media to Your Advantage



What about creating a water 
utility resume



Other options
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Bill inserts, public service announcements, 
newspaper inserts, billboard ads

Provide information on website, social media

Conduct plant tours



An innovative approach from Cincinnati, OH



Think about ways you could make a case 
for additional funding to your elected 
leaders and your customers for a project. 
For example, to replace sags.



Part 11: Workshop
Presented By Heather Himmelberger, P.E. Director, SW EFC



Small Group Workshop: Solving Your 
Issues
Break Up Into Small Groups
Introduce Yourselves to Each Other
Share the Questions You Wrote Down In the Beginning
Choose a Question Your Group Will Work On (If there is time 
you can do additional questions from the rest of the group)
Go through each part of the process – Level of Service, 
Current State of the Assets, Criticality, Life Cycle Costing, and 
Long-Term Funding – to think through how asset 
management could be used to help solve your issue 
(Remember the sag example we’ve used throughout)



Part 12: Summary & Wrap-Up
Presented By Heather Himmelberger, P.E. Director, SW EFC



Asset Management 
is a Thought 
Process not a 
Computer Program



Asset Management 
is a Journey not a 
Destination



Remember

Ask Questions

Make Connections

Solve Issues that will Help You



It’s better to walk on 
the right road than 
run on the wrong one



Don’t let what you can’t 
do stop you from doing 
what you can do



There are resources to help.

Some of the Southwest EFC Resources.



AM Switchboard



Southwestefc.unm.edu or google “Southwest EFC” 



AM Integrated Framework

https://swefc.unm.edu/iamf/



The SW EFC is here to help!



CONTACT INFORMATION

Department of Civil Engineering  MSC01 1070  
1 University of New Mexico, Albuquerque, NM 87131
505-277-0644   
swefc@unm.edu   
http://southwestefc.unm.edu 

Heather Himmelberger
heatherh@unm.edu
(505)277-0113
(505)681-7437
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