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Presentation Summary 

 Existing infrastructure data sets 

 Road, Water, Sewer 

 Condition and Risk 

 Right of way coordination 

 Coordination of Road, Sewer, Water interventions  

 Optimize the capital budget 

 The Solution 

 Integrated Decision Support System 

 Modex / Intergraph 



3 

Network Condition Data 

 Road network (6,500 km) 

 Detailed roughness and surface condition data 

 

 Water Network (2,100 km) 

 Condition matrix 

 

 Sanitary & Storm Sewer network (2,700 km) 

 CCTV & Zoom camera condition assessment 
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Water Main Overall Condition 

New Replace Rehab 

Based On: 

• Age 

• Size 

• Material Type 

• Break Rate 

• Soil Corrosivity 

• Water Quality  

 

2,100 Km of Water Mains to Assess (35,000 Pipes) 
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Risk = 
Consequence 

of Failure 
Probability 

of Failure 
X 

Risk / Criticality Assessment 

Consequence of Failure 

 Economic impacts 

 Social impacts 

 Environmental impacts 

 Operational impacts 

 



Water Main Criticality Model 
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Right Of Way Coordination 

 

 Interaction between Infrastructure networks 

 Coordination of Activities 

 Optimize spending 

Trench 
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One window of opportunities = One integrated project 
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 House an inventory of Assets within ROW (RD, Sew, Wat) 

 Determine condition of each infrastructure network 

 Determine needs and prioritize works 

 Coordinate all ROW needs into coordinated projects 

 Determine budget estimates for coordinated projects 

 Develop long term budgets / based on risk management 

 Determine link between budget and level of service  

 

Integrated Decision Support System 

 Hamilton required a system to: 
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The InfraModex Model 
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Capital Delivery (Current) 
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Capital Delivery (IDSS) 
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InfraModex: Decision Trees 
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InfraModex: Asset Degradation 



16 

InfraModex:  

Results Analysis 

PV in 2013 Current Dollars

27,580K $ 28,591K $

Financing Rate 6.00% 48,021K $ 59,711K $

Budget Inflation 3.00% 66,485K $ 97,017K $

93,426K $ 169,620K $

Asset PV of Costs in 2013 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Water Main 29,528K $ 2,714K $ 128K $ 0K $ 16K $ 100K $ 1,397K $ 566K $ 775K $ 1,617K $ 1,795K $

Sewer 8,290K $ 2,714K $ 220K $ 55K $ 400K $ 37K $ 28K $ 314K $ 198K $ 65K $ 68K $

Storm Sewer 24,769K $ 3,618K $ 1,534K $ 16K $ 12K $ 251K $ 406K $ 466K $ 1,175K $ 1,789K $ 900K $

Road 107,120K $ 11,016K $ 1,590K $ 1,207K $ 1,908K $ 1,056K $ 3,623K $ 2,097K $ 3,621K $ 6,747K $ 3,473K $

Total Average Cost 169,708K $ 20,062K $ 3,473K $ 1,278K $ 2,335K $ 1,443K $ 5,454K $ 3,443K $ 5,770K $ 10,217K $ 6,236K $

Annual Budget 5,083K $ 5,235K $ 5,392K $ 5,554K $ 5,721K $ 5,892K $ 6,069K $ 6,251K $ 6,439K $ 6,632K $

Total Average Cost

2013-2017 (5 years)
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Financial Picture for 2013 - 100 years
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InfraModex: Results Analysis (Sewer) 

Asset PV of Costs in 2013 2013 2014 2015 2016 2017 2018 

Water Main 29,528K $ 2,714K $ 128K $ 0K $ 16K $ 100K $ 1,397K $ 

Sewer 8,290K $ 2,714K $ 220K $ 55K $ 400K $ 37K $ 28K $ 

Storm Sewer 24,769K $ 3,618K $ 1,534K $ 16K $ 12K $ 251K $ 406K $ 

Road 107,120K $ 11,016K $ 1,590K $ 1,207K $ 1,908K $ 1,056K $ 3,623K $ 

Total Average Cost 169,708K $ 20,062K $ 3,473K $ 1,278K $ 2,335K $ 1,443K $ 5,454K $ 

Annual Budget 5,083K $ 5,235K $ 5,392K $ 5,554K $ 5,721K $ 5,892K $ 
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InfraModex: Results Analysis (Water) 

Asset PV of Costs in 2013 2013 2014 2015 2016 2017 2018 

Water Main 29,528K $ 2,714K $ 128K $ 0K $ 16K $ 100K $ 1,397K $ 

Sewer 8,290K $ 2,714K $ 220K $ 55K $ 400K $ 37K $ 28K $ 

Storm Sewer 24,769K $ 3,618K $ 1,534K $ 16K $ 12K $ 251K $ 406K $ 

Road 107,120K $ 11,016K $ 1,590K $ 1,207K $ 1,908K $ 1,056K $ 3,623K $ 

Total Average Cost 169,708K $ 20,062K $ 3,473K $ 1,278K $ 2,335K $ 1,443K $ 5,454K $ 

Annual Budget 5,083K $ 5,235K $ 5,392K $ 5,554K $ 5,721K $ 5,892K $ 
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Questions 
 

 John.Murray@hamilton.ca  

Harry.Krinas@hamilton.ca 


