
1

Demystifying 
Asset 
Management
APWA Congress 2006
Kansas City, Missouri

Andy Dalziel
September 10, 2006

A couple of definitions

dichotomy

Main Entry: di·chot·o·my 
Pronunciation: dI-'kä-t&-mE also d&-
Function: noun
Inflected Form(s): plural -mies
Etymology: Greek dichotomia, from dichotomos
1 : a division or the process of dividing into two especially 
mutually exclusive or contradictory groups or entities
2 : the phase of the moon or an inferior planet in which half its disk 
appears illuminated
3 a : BIFURCATION; especially : repeated bifurcation (as of a 
plant's stem) b : a system of branching in which the main axis 
forks repeatedly into two branches c : branching of an ancestral
line into two equal diverging branches
4 : something with seemingly contradictory qualities

Merriam-Webster Online

Why Asset Management?

• Aging infrastructure
– Many assets reaching the end of design life

• Increased public awareness
– Potholes, sewer failures, river pollution

• Reduced funding
– Government cutbacks

• Maintain inter-generation equity
– Need to ensure future value
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Data Driven Asset 
Management

Technology

Levels of 
Service

Scheduling

Financial

Level of Risk

Decision

Sanitary Sewer Network
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What is it worth?

Q2

What condition           
is it in?

Q3

What do we      
need  to do to it?

Q4

How much     
money do we 

need?

Q6

Questions of 
Sustainable Asset 

Management

What do we have?

Q1

When do we     
need to do it?

Q5

How will we       
fund it?  

Q7

Sustainable Asset 
Management Activities

Determine          
System Value

Determine             
Asset Condition

Develop O&M and 
Capital Work Projects

Develop & Analyze    
Life Cycle Cost Profile

Develop              
System Inventory

Prioritize & Determine           
Work Schedule

Develop Sustainable 
Funding Model

Sustainable 
Asset 
Management 
Framework

What do we 
have?

Q1

Develop System 
Inventory

Sustainable AM 
Questions

Develop System 
Inventory

Pipe: Total length, 
size as %

Plant & PS’s: #, size
System Expansion as %

High Level 
Approach

Develop detailed 
asset registry 

through digitization, 
survey and AM/GIS

Pipe: Total length by size 
& material

Plant & PS’s: detailed 
component listing

Detailed
Approach

Increasing 
Cost and 

Complexity

Pipe: Total length by size 
& material

Plant & PS’s: detailed 
component listing

Detailed
Approach

• 1,800km of sanitary sewers
• 26,000 manholes
• ?km laterals

Sustainable 
AM Questions

What do we 
have?

Q1

Sustainable AM 
Requirements

Develop          
System Inventory

High Level 
Approach

Develop detailed asset 
registry through digitization, 

survey and AM/GIS

Increasing 
complexity & cost Detailed Approach



4

10.4%

30.7%

25.8%

15.2%

11.4%
5.6%

0.3%
0.2%
0.3%
0.2%

0-9
10-19
20-29
30-39
40-49
50-59
60-69
70-79
80-89
90-99

Sustainable 
AM Questions

What do we 
have?

Q1

Sustainable AM 
Requirements

Develop          
System Inventory

High Level 
Approach

Develop detailed asset 
registry through digitization, 

survey and AM/GIS

Increasing 
complexity & cost Detailed Approach

• Total value of sanitary sewers 
– $874,000,000

• Total value of manholes 
– $118,000,000

• Total value of laterals 
– $?

• Total value of plants
– $?

• Total value of Sanitary Sewer network 
– $1billion + laterals?

Sustainable 
AM Questions

Sustainable AM 
Requirements

High Level 
Approach

Increasing 
complexity & cost

Detailed Approach

What is it 
worth?

Q2
Determine       

System Value
CWMS/AMS provides more 

accurate quantities and 
associated costs

5

4

3

2

1

WRc

Inadequate

Poor

Mediocre

Good

Exceptional

Description

Sustainable 
AM Questions

Sustainable AM 
Requirements

High Level 
Approach

Increasing 
complexity & cost Detailed Approach

What    
condition           
is it in?

Q3
Determine         

Asset Condition
CCTV, Zoom -Camera

Plant / PS inspections



5

94.5 %

0.8%

0.2%

4.3%0.2 %

1
2
3
4
5

Sewer Condition Grade
(entire network)

Sustainable 
AM Questions

Sustainable AM 
Requirements

High Level 
Approach

Increasing 
complexity & cost Detailed Approach

What    
condition           
is it in?

Q3
Determine         

Asset Condition
CCTV, Zoom -Camera

Plant / PS inspections

85.6%

1.4%

11.9%0.6%

0.5%

1
2
3
4
5

Sewer Condition Grade
(age 40 – 60 years)

Sustainable 
AM Questions

Sustainable AM 
Requirements

High Level 
Approach

Increasing 
complexity & cost Detailed Approach

What    
condition           
is it in?

Q3
Determine         

Asset Condition
CCTV, Zoom -Camera

Plant / PS inspections

Sustainable 
AM Questions

Sustainable AM 
Requirements

High Level 
Approach

Increasing 
complexity & cost Detailed Approach

What do         
we need  to          

do to it?

Q4 Develop             
Work Projects              
(O&M / Capital)

AMS/CWMS provide accurate 
details for typical 

maintenance strategies and 
timing in the asset life -cycle

Major Maintenance 25 - 50 years

Rehabilitation 50 - 75 years

Replacement 75 - 100 years

Minor Maintenance 0 - 25 years
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Sustainable 
AM Questions

Sustainable AM 
Requirements

High Level 
Approach

Increasing 
complexity & cost Detailed Approach

When do we 
need to do it?

Q5
Prioritize & 
Determine           

Work Schedule

AMS/CWMS provide accurate 
history of activity timing in the 

asset life-cycle

50.2%

43.2%

5.9%
0.7%

0-

25-

50-
75-100

0- 25

25- 50

50- 75
75-100

Sustainable 
AM Questions

Sustainable AM 
Requirements

High Level 
Approach

Increasing 
complexity & cost Detailed Approach

How much 
money do we 

need?

Q6 Develop and   
Analyze Life Cycle 

Cost Profile

Capital Planning Tools are 
used to develop long term 

funding forecasts

Operating
Budget

Capital
Budget

20
0x

0 – 25%
Minor Maintenance

25 – 50%
Major Maintenance

50 – 75%
Rehabilitation

75 – 100%
Replacement

Useful Life

4x

x

50x

200x

2%

0.5%

25%

100%

$27,865,0001,794,100m

$3,525,000$750/m4,700mF

$1,890,000$450/m4,200mD

$22,450,000$250/m89,800mC

15,400mB

1,680,000mA

Rehab/Replace 
Value

Unit rate

Rehab/Replace

QuantityCondition

Grade

98,700m $74,025,000

+$46,160,000

Sustainable 
AM Questions

Sustainable AM 
Requirements

High Level 
Approach

Increasing 
complexity & cost Detailed Approach

How much 
money do we 

need?

Q6 Develop and   
Analyze Life Cycle 

Cost Profile

Capital Planning Tools are 
used to develop long term 

funding forecasts
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Sustainable 
AM Questions

Sustainable AM 
Requirements

High Level 
Approach

Increasing 
complexity & cost Detailed Approach

?
How will we  
pay for it?

Q7
Develop Sustainable 

Funding Model
Capital Planning Tools and 

Financial models are used to 
define the funding mix

An Alternative 
Approach
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75–100% of asset life
Replacement

50–75% of asset life
Rehabilitation

25–50% of asset life
Major Maintenance

0–25% of asset life
Minor Maintenance

Dynamic Infrastructure Bubbles
Typical Distribution of Infrastructure by Age

26%

26%

23%

23%

14%

14%

37%

37%23%

26%

14%

37%

2005 2030 2055

Essential Pieces of Data

• Approximate Quantity of Inventory
– 1,800km of sanitary sewers
– 26,000 manholes

• Replacement Value
– $1 billion

• Age Profile

Age Profile
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Capital Investment
Replacement
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Rehabilitation Quantities

$6.25 million

$25 million
$43.75 million

Financial Analysis

$            

$            

$            

$            

$         

$            

$              

Construction Costs $              
Average per 10 years $                
Average per annum $                  

Growth $              

Engineering cost

Contingency

Overhead & Admin

Borrowing Costs

Total Capital Requirements $              
Average per 10 years $                
Average per annum $                  
O & M (inc. growth)

Overhead & Admin

Cost Allocations

Total O & M $              
Average per 10 years $                
Average per annum $                  

Total O&M + Capital $            
Average per 5 years $                
Average per annum

5.0%

15%

10%

10%

20%

2.5%

10%

2%

1,000,000,000
100,000,000
10,000,000

50,000,000
150,000,000

100,000.000

100,000,000

200,000,000

1,500,000,000
150,000,000
15,000,000

330,000,000

33,000,000

6,600,000

369,600,000
36,960,000
3,696,600

1,869,600,000
186,960,000
18,696,000$                

100 years

0.5% per annum

Sustainable
Funding
Level
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Expenditure Plan
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Revenue Plan

Application to 
Diverse Asset 
Portfolio
Where else can we apply these principles?

Expenditure Plan
Water
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Revenue Plan
Water

Average Annual Requirement = $112,800,000
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Revenue Requirements
Roads
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Average Annual Requirement = $149,000,000

Revenue Requirements
Facilities

Average Annual Requirement = $51,400,000
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Revenue Requirements
Transit
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Average Annual Requirement = $75,500,000
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Conclusions

• Embark early on the Asset Management 
journey

• Avoid paralysis by analysis
– Don’t wait for the perfect dataset

• Good data is important
• But it is not essential when you begin the 

process of educating the politicians and the 
community on the need for Asset Management

Questions

Demystifying 
Asset 
Management
APWA Congress 2006
Kansas City, Missouri

Andy Dalziel
adalziel@stantec.com


