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Key Steps in Methodology 

What do you 
have?

• Compile asset inventory

What is it 
worth?

• Asset valuation

What is its 
condition?

• Estimate asset condition using expected 
service lives & deterioration curves

What needs to 
be done? • Timing & type of interventions

How could the Utility 
interventions be 
coordinated with 

Roads?

• Coordination of infrastructure 
works

How much 
does it cost?

• Reinvestment profile

SECTION 2

SECTION 3

SECTION 4

SECTION 5

SECTION 6



Compilation of Asset Inventory: Initial Data Gaps 

Initial Data Gaps (by total utility length, respectively): 

• Approximately 75% of the water mains did not have install dates, and 

9% did not have diameter data 

• Approximately 20% of the sanitary sewers did not have install dates, 

and 8% did not have diameter data 

• Approximately 13% of the storm sewers by not have install dates, and 

15% did not have diameter data 



Creation of  Thiessen Polygons   



Location Distribution of Mains 

by Decade of Installation 



Annual Length of Underground Utility Mains 

Installed in City of Ft. Saskatchewan 
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Water 111,521 $53 

Sewer 105,034 $52 

Storm 57,568 $64 

TOTAL 274,124 $169 



Asset Condition – Use Weibull Deterioration Curves 

GOOD 

FAIR 

POOR 

VERY POOR 

BEYOND SERVICE 

LIFE = NOT IN A 

“STATE OF GOOD 

REPAIR” 



Use of dTIMS as Analysis Tool 

 

ASSET INVENTORY 

 Pipe Type 

 Pipe Diameter & Length 

 Pipe Install Date 

Deterioration 

Curves 
Analysis & Optimization 

Expenditure Profiles 

Network Condition 

Drill-Down to Asset Level 

 

INTERVENTIONS 

 Inspections 

 Pipe Bursting 

 CIPP Lining 

 Open-Cut 

Excavation 

Unit Cost 

Tables 

Process Flow / Decision-Rules 

https://www.google.com/url?q=http://logonoid.com/microsoft-excel-logo/&sa=U&ei=8NwhU9O1KuH4yAHe0ICQCw&ved=0CC0Q9QEwAA&usg=AFQjCNGJKFhRnk9KZ_xblUZ-HBCroaP7AQ


Interventions (Treatments) 

10 

For the purposes of life cycle costing analysis (LCCA), 
treatments are grouped into inspection, renewal and 
replacement treatments:  

• INSPECTIONS 
– Water: Leak detection 

– Sanitary & Storm: CCTV Inspection  

• RENEWAL 
– CIPP Liners  

– Extends pipe life by 25 years 

• REPLACEMENT 
– Pipe bursting if viable for up-sizing 

– Open cut replacement 



Pipe Interventions (Treatments): Process Flow  



12 



dTIMS Parameters Supplied by External Excel File 

Easily Updateable 
Weibull Curves ESLs 

Inspection Costs 

Relining Costs 

Open Cut Cost 

Open Cut Cost Under Road 



Coordination of Infrastructure Works 

14 

1. STEP 1: Optimization of the 
timing of interventions 
between the water, 
sanitary sewer and storm 
sewer mains.  

2. STEP 2: Optimization of the 
timing of interventions 
between the underground 
utilities and roads. 



dTIMS Results – Strategies Unlimited Funding 



dTIMS Results – Strategies $300k Annual Funding 



dTIMS Results – Average Condition Plot 



dTIMS Results – Work Program 

Thiessen Polygon 



dTIMS Results – Work Program 

Uncoordinated Water Replacement Year 



dTIMS Results – Work Program 

Uncoordinated Sanitary Replacement Year 



dTIMS Results – Work Program 

Road Mill/Overlay Year 



dTIMS Results – Work Program 

Utility Work Coordinated with Road Work 



WATER Results 
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Figure 1: Water: Annual Expenditure and Condition – Do Nothing 
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Figure 2: Water: Annual Expenditure and Condition - Relining 
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Figure 3: Water: Annual Expenditure and Condition – Open-Cut 
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Figure 1: Projected Water Network Condition Under Three Expenditure Scenarios 



SANITARY Results 

 
Figure 1: Sanitary: Average Annual Expenditure and Condition – Do Nothing 

 
Figure 2: Sanitary: Annual Expenditure and Condition - Relining 

 
Figure 3: Sanitary: Annual Expenditure and Condition – Open-Cut 
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STORM Results 

 
Figure 1: Storm: Average Annual Expenditure and Condition – Do Nothing 

 
Figure 2: Storm: Annual Expenditure and Condition - Relining 

 
Figure 3: Storm: Annual Expenditure and Condition – Open-Cut 
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Figure 4: Projected Storm Network Condition Under Three Expenditure Scenarios 



Summary & Recommendations 
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• Budget for an average expenditure of $1.4M per year 
for pipe renewal and replacement: 

– $0.63M / year for water mains (45%) 

– $0.71M / year for sanitary sewers (51%)  

– $0.05M for storm sewers (4%) 

• Inspection Budget of $35,000 / year:  

– Confirm condition in advance of the date of intervention 

– Confirm whether renewal through relining is possible 
(generally the lower-cost option) or replacement through 
open-cut methods is advisable 

Summary & Recommendations (1 of 2) 



• Further refinement of the analysis should be undertaken by 
incorporating the hydraulic capacity of the water mains, 
sanitary sewer and storm sewers & potential upsizing needs 

• Confirm & fill in remaining data gaps 
• Coordinate open-cut interventions between water mains, 

sanitary and drainage sewers, and roadways (savings: 5% or 
$85,000 per year over an un-coordinated approach) 

• Incorporate the analysis of other utility assets not included 
e.g., pump stations, wells, treatment plants, service 
connections, etc. 

• Perform regular updates to analysis as actual capital 
expenditure activities (on roads and utilities) are executed 
 

Summary & Recommendations (2 of 2) 



Questions & Discussion 

Chris Lombard, P.Eng. MBA │ Senior Asset Manager 

chris.lombard@tetratech.com 

604-314-6167 

  

               


