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Introduction 

Cambridge City Hall 
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City of Cambridge 

• Cambridge located in Southern Ontario 

• Population: 130,000 (with 3 Town Cores) 

• Two-Tier Local Government (Regional and Local) 

• $20M - $25M Annual in Capital Expenditures supporting  

• Core Municipal Services 

- Roads & Bridges 

- Water Distribution 

- Sewage Collection and conveyance 

- Storm Water Drainage 
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Old Org Chart (before Sept 2015) 
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New Org Chart (Sept 2015) 
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The Challenge 

• Components of each exist in same physical 

space. 

• Every excavation to repair, replace, renew a 

system negatively impacts other system’s 

components. 

• Every intervention interrupts transportation 

and at least one other municipal service. 

• Every system is typically independently 

funded and managed. 

• Funding sources are ‘rule’ based. 

• Infrastructure funding gap. 



It’s all right here 

Integrated Life Cycle Management 

• Goal 

- Minimize total cost of ownership of all components and systems within same 

physical area 

- Minimize service interruptions 

 

• Solution 

- Extend life of shorter lived assets to match life of longer lived assets 

- All components/systems in same location have achieved full life expectancy 

- Replace all systems at same time (full re-construct) 
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Integrated Decision Making 
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Software Tool Search 

• Long term understanding that a good Asset Registry is ‘Key’ 

• Research project with IBM led to better understanding Integrated Capital 

Planning Process (2011 – 2014) 

• In 2014 Capital Budget (3 year period) was based on applying Integrated 

Capital Planning Process principles together with semi-automatic GIS 

analysis 

• Fall 2014 start Request For Proposal (RFP) Process 

• April 2015 selection of ‘INFRAMODEX’ 

• June 2015 start implementation project 
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InfraModex Data Environment 
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InfraModex Import Tables 

Location 

Polygon 
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Context 
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Project prioritization 

• Asset’s condition (PQI, lifespan ratio, break rates, etc.) 

• Dimension (Length / Diameter / Surface) 

• Material, size  

• Consequence of failure 

• Location type 
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The Objective 

…to find the strategy that will optimize the whole lifecycle costs (over 100 years) of owning assets geographically linked, using their 

actual and forecast’s conditions based on proper deterioration models, considering the different interventions possible and their costs, 

respecting budgetary and capacity constraints, in order to achieve a minimum level of service now and for the foreseeable future. 

  

Decision policy: Individual 

Based on city’s expertise, how asset should be managed individually based on their attributes, conditions and required level of service.  

  

  

Decision policy: Integrated 

Based on city’s expertise, how assets geographically linked (location) should be managed as a whole based on their individual attributes, 

conditions and required level of service. 

  

“Individual decision could be wise, but become completely stupid when taken as a whole” 

 (e.g. road resurfacing two years before water main replacement) 
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Video placeholder 
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First Results 

• Decision model built for: 

- Roads 

- Sewer 

- Water 

• Input for State of Infrastructure report 

- Backlog 

- Trends  

• Capital Program confirmation 
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First Results 

Unconstrained Model (Unlimited Budget) 

Backlog 
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First Results 

Constrained Model (Limited Budget) 
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First Results 

Constrained Model – Roads Investment and Trends 
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Reports 
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Project Remarks 

• Project Progress – Manpower resources 

• First model completed (decision trees) – Requires many discussions and 

iterations 

• Key is input data quantity and quality – Inventory, history, condition, asset 

life and deterioration  

• Next steps: 

− Improvement data quality 

− Continue testing simulation outcomes 

− First capital program 

− Start modeling next asset group… 
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Questions? 

THANK YOU 

 

 MERCI BEAUCOUP 

 

    
Contacts: 

Johan Krijnen   krijnenj@cambridge.ca 

Ronnie Flannery–Guy  rguy@aquadata.com 


