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Boss says…

“You need to do asset You need to do asset 
managementmanagement – its the 
strategic allocation of 
necessary funds amongst 
varied and competing assets 
to cost effectively maintain / 
improve levels of service
within prescribed limits 
without incurring unacceptable 
levels of risk…”



You think…

Yeah right… How am I gonna
do this??

Little detailed inventory

Little condition / performance 
information

Little budget

Little time

I’m a dead man!!



How do you measure condition & performance?
How do you track that information and make 
decisions?
Owner’s approach vs. Mechanic’s approach

1972 Pinto (475,000 mi)



Agenda

Asset Management Planning and 
Implementation Approaches 

– Top – Down (Program Level) Approach
– Bottom – Up (Project Level) Approach

Information Technology Tools (Software)

CAFÉ – Top Down Approach

CAPS – Bottom Up Approach

How to get started with your AMPs



AM implementation Plan

TOP DOWNTOP DOWN

System KnowledgeSystem Knowledge

BOTTOM UPBOTTOM UP

Asset / Component DataAsset / Component Data

PROGRAM LEVELPROGRAM LEVEL
High-level (generalized) decision-making / 
assessment based on performance of groups of 
assets and aimed at forecasting needs on a system-
wide basis.  Synonymous to “Top-Down Approach”.

Mixture of bothMixture of both

PROJECT LEVELPROJECT LEVEL
Detailed assessment on an asset-by-asset basis used 
to prioritize one project over another.  Synonymous 
to “Bottom-Up” Approach.



Comparing Approaches

Data collection takes time / resources

Time of production can impact ability to 
make urgent decisions

Potential to lose focus on objectives – too 
focused on data issues

Costly and time consuming

Organization can become data rich and 
information poor

Potential for compromised quality and 
completeness of data

Assumptions required to make decisions

Potential for inappropriate decision 
making

Inability to undertake detailed modeling 
and sensitivity analysis

Disadvantages

Outputs are data-driven with a high degree 
of confidence

Data is of a high quality

Ability to undertake data modeling and 
improve decision making

Continuous plan revision is simpler

Identifies weaknesses in plan earlier and 
focuses on appropriate data as opposed 
to perceived data needs

Initially less resource intensive

Better use of limited resources

Quick Results

Advantages

Project Level (Bottom Up) ApproachProgram Level (Top Down) 
Approach

International Infrastructure Management Manual - Version 2, 2002



CAFÉ with Other Tools
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CAFÉ

Capital Asset Financing 
Evaluator

(Top-Down Approach)



What is CAFE
CAFE = Capital Asset Financing Evaluator
Stochastic approach to life cycle analysis
Allows municipalities to assess infrastructure 
reinvestment requirements with a minimum effort 
and data input

– Capital Planning and Budgeting
– Cash Flow Prediction
– Rate Studies
– Rehab / Replacement / Maintenance policies

Program Level Asset Management
– Manages on GROUPS of assets that perform 

similarly



When to Use

High level (Program Level) vs. Detail Level 
(Project Level)

Use to: 
– Choose lowest cost investment option
– Predict future funding requirements
– Visualize the “age wave”
– Test approaches to infrastructure reinvestment 

(cost / benefit)



A little theory…

Based on the premise that some assets 
fail prematurely while others are long-
lived (Variable service life and life 
expectancy)
The behavior of homogenous asset 
groups (size and material) over life cycle 
can be approximated using probability 
theory
Weibull probability traditionally regarded 
as most closely approximating the 
behaviour of natural degrading systems



Weibull Parameters Used

Shape Parameter Failure Concentration

Then use Life Expectance Parameter to place in time



A Brief History
Utilizes similar life cycle analysis principles that 
have been used in industry for many years

Applies principles to infrastructure assets 

Originally developed for the City of Ottawa using 
Excel in support of the Capital Budget process in 
2001/2002

Used to estimate funding requirements for long-
term (10 to 20-yr) plan and generated reasonable 
results

Demonstrated the process and benefits of an 
infrastructure management approach



Since then…

Used to estimate funding requirements in 
several cities

– Vancouver (several individual cities > 300-500k)

– Region of Halton (400k population)

– Region of Peel (1 million population)

– Region of Durham (500k population)

– Brantford (100k population)

– City of London (350k population)

– Niagara Falls (100k population)

– Others (45k to over 1 M population)



Ongoing Improvements…
Adapted from Excel into a more robust database 
driven format using latest version of MS Access
Expanded to investigate the impact of operational 
changes, rehabilitation, etc.
Selects the least cost option as the preferred 
operational policy for each asset group
Allows for consideration of replacements on 
replacements
Integration of condition and risk data with asset 
valuation module (future)
Interoperability with systems such as Harfan, 
ESRI, SAP and other GIS based mapping systems 
(future)



CAFÉ Results
Create/modify Create/modify 
infrastructure infrastructure 
groupsgroups
Establish Establish 
statistical statistical 
parametersparameters
Visualize impact Visualize impact 
of operational of operational 
changeschanges
Determine Determine 
program costsprogram costs
Create reports Create reports 
and share resultsand share results



CAFÉ Results
Visualize Visualize 
future future 
investment investment 
requirementsrequirements
Evaluate costEvaluate cost--
benefit of benefit of 
rehab/reinvestrehab/reinvest
ment ment 
programsprograms
Establish Establish 
funding levels funding levels 
for multifor multi--year year 
plansplans
Determine Determine 
impact of impact of 
timetime--valuevalue--ofof--
moneymoney





CAPS

Capital Asset Prioritization 
Simulator

(Bottom-Up Approach)







Sewer Condition
Remaining Service Life
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Prioritization of Water Main 
Replacement

A Priority Action Number (PAN) is 
calculated for each water main based on:

– Agreed-upon algorithms for evaluation
– Agreed-upon (prescribed) service levels and 

levels of risk (probability & impact)

OWASA staff participated in workshop 
that gave a “weighting” factor to different 
service criteria 



0 – 100Water Main Corrosion

0 – 100Hydraulic Performance

0 – 100Water Main Importance

0 – 100Critical Customer Impact

20 – 100Water Main Location

0 – 100Water System Pressure

40 – 100Water Main Material

5 – 100Water Quality

0 – 100History of Leaks and Breaks

0 – 100Water Main Age 

PANService/Performance Criteria

System Performance Criteria

3

2

2

2

0

0

3

0

5

4

Weighting Factor 





Eastowne Dr.



Comparison of Groups of Mains



How to get 
started with your 
AMPs…

Develop Goals & Assess Needs

Recognize the benefits and 
limitations of the top-down vs. 
bottom-up approach

If you don’t have clear policies to 
manage your W/WW system, 
establish them

Ensure your available information 
can support your approach to 
asset management

Do what you can now… your 
problem will not go away, it will 
only get worse

Prepare a strategy for 
implementing more robust asset 
management practices going 
forward



Questions Devan Thomas, P. Eng.
Earth Tech Canada Inc.

105 Commerce Valley Drive West

Markham, Ontario

L3T 7W3 Canada

p. 905.886.7022 Ext. 2308

f. 905.886.9494

Email: devan.thomas@earthtech.ca


