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BACKGROUND

• Understanding Risk

• Calculating Risk
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IDENTIFYING RISK
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CALCULATING RISK

• Risk
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= Consequence of Failure x  Probability of Failure 
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PROBABILITY OF FAILURE
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CONSEQUENCE OF FAILURE

CONSIDERATIONS

Financial

Operational

Social

Environmental

Health & Safety

Compliance
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CONSEQUENCE OF FAILURE
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Delivery of 
service

Minor deficiency 
in service 
typically affecting 
< 20% of total 
yearly customers

Minor deficiency in 
service typically affecting 
20-50% of total yearly 
customers
Or moderate  deficiency 
affecting < 10%

Moderate deficiency  
affecting <30% of 
total yearly  
customers  or minor 
deficiency affecting 
>50%

Moderate deficiency 
affecting  30-50% of 
total yearly customers or 
major  deficiency 
affecting < 10%

Major deficiency in 
service affecting >10% 
of total yearly 
customers or moderate 
deficiency affecting > 
50%

Health and 
Safety

Minor injuries
Reportable injury for
public or employee

Major injury to 
public or employee 
requiring 
hospitalization

Fatality or long term 
health issue for public or 
employee

Multiple fatalities or 
long term health issues 
for public or employees

Reputational

Adverse Internal 
communications 
only - within own 
BU

Adverse corporate 
communications. Short 
term local media interest

Sustained local
media reports. 
Adverse contact 
from Regulators, 
Aldermen etc. but 
manageable

Negative reports on 
national media. 
Significant adverse 
contact from Regulators, 
Aldermen

Protracted adverse 
local and national 
media coverage. 
Sustained criticism of 
organization by 
regulators and 
politicians.

Financial < $250k $250k-$1m $1m - $3m $3m-$10m > $10m

Environment 
/ Social

Managed incident 
– no public 
effects

Localized and short term 
effects on local 
ecosystem / amenity
value / commerce

Widespread but 
short term effects on 
local ecosystem / 
amenity value / 
commerce

Widespread and long 
term effects on local 
ecosystem/ amenity 
value/ commerce. Likely 
to lead to prosecution 
and fines.

Widespread and 
persistent effects 
requiring specialist and 
extensive long term 
clean up and/or 
rehabilitation plan
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STRATEGIC RISK
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BURNABY’S JOURNEY

AM Policy
‘Risk-based’ 
perspective

AM Plans
• Sewer
• Water

Risk – Phase 1
Criticality 
(Consequence of Failure)

Risk – Phase 2
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Condition
(Probability of Failure)

AM Plans
• Roads
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STRATEGIC RISK
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1. Failure   
Events

2. Probability
& Consequence    

3. Mitigation
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STRATEGIC RISK

• Example – Reduced budget available due to Metro Vancouver rate increases
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Regulatory

compliance
Not applicable

Delivery of 
service

Not applicable

Health and 
Safety

Not applicable

Reputational
Internal dept

Mgmt attention

Internal dept

Senior mgmt

attention

Local media

Council attention

National media

Significant Council 

attention

Sustained national attention

Sustained Council criticism

Protest/action groups

Financial
< $250k
<$50k / year

$250k-$1m
$50-200K / year

$1m - $3m
$200-500K / year

$3m-$10m
$500K – 1M / year

> $10m
> $1M / year

Environment /
Social

Not applicable
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Metro Rate
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Metro Rate

Seismic

Pump StnsGrowth
Prediction

Inefficiency

Coordination

Pumping 
costs
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STRATEGIC RISK - BURNABY

SEWER

Rate increases due to Metro Vancouver

Damage due to seismic event

Pump station performance 
(staff, funding, and system age)

Capacity coordination with Metro 
Vancouver

Operational inefficiency 
(loss of institutional knowledge)
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WATER

Operational inefficiency
(loss of institutional knowledge)

Ability to implement residential 
metering

Rate increases due to Metro Vancouver

System capacity due to population 
growth

SCADA communication due to more tall 
buildings
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ASSET-LEVEL RISK

• Criticality (Consequence of Failure)

• Condition (Probability of Failure)

• Risk
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CRITICALITY

1. Categories
Roads, Water, Sewer, 
and Drainage

2. Framework
Factors, global and 
individual weighting

3. Data 
Availability and gaps

4. Review/ Adjust
Train staff, future 
improvement plan, etc..
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MODEL FRAMEWORK
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MODEL FRAMEWORK– WATER
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MODEL FRAMEWORK – WATER
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RESULTS - WATER
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RESULTS - WATER
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RESULTS - WATER
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RESULTS - WATER
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RESULTS - WATER

Highest consequence main (100)

• Crosses railway,

• Crosses arterial street

• Cross fish-bearing stream

• Large diameter

(zone feed)
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RESULTS - WATER

Medium consequence main (43)

• Pipe slope

• Pressure

• Proximity to creek

• High-density neighbourhood

(smaller diameter, local street)

26



Infrastructure  Cr i t ica l i ty  and Risk

RESULTS - WATER

Low consequence main (11)

• Small diameter

• Low flow

• Flat street

• Local street
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MODEL FRAMEWORK - SEWER
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RESULTS - SEWER
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MODEL FRAMEWORK - DRAINAGE
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MODEL FRAMEWORK - ROADS
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NEXT STEPS

1. Make results accessible

2. Apply results to capital & 
operational planning

3. Keep model up to date

4. Improve Criticality model

5. Add ‘Probability of Failure’
Phase 2  RISK
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PROBABILITY OF FAILURE

1. Categories
Roads, Water, Sewer, 
and Drainage

2. Framework
Factors, global and 
individual weighting

3. Data 
Availability and gaps

4. Review/ Adjust
Train staff, future 
improvement plan, etc..
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PROBABILITY OF FAILURE - DEFINITION

• Physical condition
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PROBABILITY OF FAILURE - DEFINITION

• Demand condition
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PROBABILITY OF FAILURE - FACTORS
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WATER 
MAIN

Very Low Low Medium High Very High

Break count 0 0 1 2 3+

Material AC

Age* 0-30 years 30-60 years 60+ years

Pressure

Diameter <= 150mm

Fire Flow >20% 
design

5 to 20% 
design

5 to -20% 
design

-20 to -50% 
design

>-50% 
design

Peak Hour
Demand

60-140 psi 45-60 psi 35-45 psi
>140 psi

20-45 psi <20 psi
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PROBABILITY OF FAILURE - FACTORS
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ROADS Very Low Low Medium High Very High

PQI 85-100 75-85 55-75 25-55 0-25

v/C**

SAN MAINS Very Low Low Medium High Very High

WRC/PACP 0-1 2 3 4 5

Age* 0-30 years 30-60 years 60-90 years 90+ years

d/D ratio <= 50% 50-70% 70-90% 90-100% >100%
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RESULTS
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• Roads – Risk Scatter Plot



Infrastructure  Cr i t ica l i ty  and Risk

RISK MITIGATION
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QUESTIONS?

40


