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1 INTRODUCTION 

GM BluePlan Engineering was retained by the Region of Peel (the Region) to undertake the 2020 Water 
and Wastewater Master Plan.  The project scope included development of new frameworks and policies 
related to long-term planning, cost estimation at the Master Plan level, and updated linear and vertical 
unit rates.  This memorandum presents the new Cost Estimation Framework, including updated unit rates, 
that will be applied to the Region of Peel’s capital projects in the 2020 Water and Wastewater Master 
Plan, and moving forward in the Region’s annual capital budget. 

The Region of Peel wishes to formalize and document a Cost Estimation Framework that provides a 
consistent, transparent, and auditable approach to costing capital projects.  This memorandum is 
intended to help the Region develop and adopt a framework that best fits its unique operational structure. 

The primary aims of this task are to: 

• Provide a formal cost estimation framework for the Region. 

• Provide guidance to Regional staff on the use of the framework. 

To achieve the aims, the objectives of the task are to: 

• Establish and define different levels or classes of cost estimates appropriate to the information 
that is available, which will relate to the type of study that is being undertaken. 

• Identify key information requirements to generate each level of class estimate. 
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2 REGION OF PEEL’S COST ESTIMATION FRAMEWORK 

The proposed Cost Estimation Framework for capital projects at the Master Plan level will follow a similar 
methodology as the 2013 Water and Wastewater Master Plan based on an overall project unit cost 
approach. In this approach, project costs are generated from unit rates with added contingency and other 
additional costs.  

The goal of the Cost Estimation Framework is to provide a consistent and traceable approach for 
estimating capital project costs to minimize the variance between cost estimates and final project 
budgets. The approach will also improve communication and understanding between stakeholders. 

2.1 Approach and Methodology 

The total length or capacity needs of the required infrastructure is multiplied by a unit rate, applicable to 
the size or capacity and particular construction type (e.g., 5-metre depth sewer, 10-metre depth sewer, 
water main, wastewater force main, tunnelling).  Additional costs are added to account for creek, road, 
railway or utility crossings, valves, tunneling requirements, etc., where applicable. 

In cases where construction will occur in built up areas, such as intensification areas, a cost escalation 
factor is applied to the installation cost.  This factor provides additional project costs to account for utility 
coordination/relocation, urban reinstatement, and urban construction impacts. 

The sum of the base cost plus additional cost results in the Base Construction Cost.  

Soft costs such as geotechnical/hydrogeological, property/easements, engineering and design, contract 
administration and contingency allowances, are added to the Base Construction Cost to arrive at the Total 
Project Cost.  

Figure 1 shows the cost estimating process flow diagram.  Each of the key components of the diagram is 
described below, including:  

• Project Type 

• Cost Estimate Classification 

• Project Complexity 

• Unit Rates 

• Construction Uplift 

• Additional Costs 

• Construction Provisional Allowance 

• Other Project Costs (Geotechnical, Property, Design, In-house costs, etc.) 

• Project Contingency 

The unit costs and all the above components are contained in excel spreadsheets that include the Region’s 
project sheets and the Water and Wastewater Capital Programs. The spreadsheet is the working tool that 
brings all the cost components together to create project cost estimates for the capital programs. The 
template spreadsheet is provided in Appendix A.  

The following sections describe the methodology for each cost component. 



Step 1.  Define Project Type Step 5.  Calculate Total Construction Cost Step 6.  Calculate Soft Costs

a) For new infrastructure (i.e., growth-related) b) For replacement (i.e., SOGR-related)

0.5% 1.0% 2.0% 2.0%

Step 2.  Define Project Classification
1.0% 1.5% 2.0% 2.0%

8.0% 6.0% 4.0%

15.0% 12.0% 10.0%

Step 3.  Define Project Complexity

TBD TBD TBD

Step 7.  Calculate Project Contingency
1 2 3

Low Moderate High

Class 4 10% 15% 25%

Class 3 10% 15% 20%

Class 2 10% 10% 15%

Class 1 10% 10% 10%

Step 4.  Define Project Details
Step 8.  Calculate Total Project Cost

Step 9.  Determine Funding Source(s)

Step 10.  Assemble Capital Project in the Database

⓬ TOTAL SOFT COSTS (GROWTH)

⓬ = ❼ + ❽ + ❾ + ❿ + ⓫

⓮ TOTAL PROJECT COSTS 

⓮ =  ❻ + ⓬ + ⓭

Determine the funding source or sources based on 

the key driver(s) of the project.

⓭ PROJECT CONTINGENCY
An allowance for overall project contingency (construction, design, property, etc) that recognizes both the

complexity of the project and the project classification in terms of the certainty regarding scope of work, alignment,

construction methodology, property requirements, geotechnical/hydrogeological issues, etc. The contingency will

become smaller as the project moves closer to implementation.

⓭ = % x (❻ + ⓬)

Out of By-law (OBL)In-Period

R3630R3620

R3530R3520

DC RegionalDC South Peel

DC RegionalDC South Peel

 ⓫ APPROVALS

Allowance for EA requirements (other than 

Schedule C), permits and other approvals.
<$10m $10-$50m >$50m

 ❿ DESIGN/CONTRACT ADMINISTRATION 

(EXTERNAL)

4%

<$10m $10-$50m >$50m

 ❾ ENGINEERING/DESIGN (INTERNAL) ⓱ MISC EXP - CAP PROJ

Account 23879
14%

❽ PROPERTY/EASEMENTS

Allowance for temporary and permanent 

easements and for property acquisition.
Low 

Complexity 

Med 

Complexity 

High 

Complexity 

Facility

⓰ DEVELOP INSPECTORS C

Account 37321

⓲ TOTAL SOFT COSTS (NON-GROWTH)

⓲ = ⓯ + ⓰ + ⓱

❻ TOTAL CONSTRUCTION COST

Total cost of constructing the water main/facility including all items that make up a construction

tender.

❻ = ❸+ ❹ + ❺

10%

Provisional & Allowance

Project Complexity

Low Moderate High

❹ ADDITIONAL CONSTRUCTION COSTS

Additional costs associated with construction not

covered under the base construction cost or the

construction uplift, including mobilization, traffic

management, inspections, etc.  

A percentage is applied to the water main

construction cost based on the complexity of the

project.

❺ PROVISIONAL ALLOWANCE

Provisional allowance for labour and materials

over and above the water main construction cost,

a standard item on construction tenders.  

A provisional allowance of 10% is applied to all

projects.

10% 15% 20%

❸ BASE CONSTRUCTION COST

Total cost to construct the actual linear or vertical infrastructure and associated appurtenances, not

including tasks such as traffic management, mobilization, inspections, etc.

❸ = ❶ + ❷

Other Misc. 

Rec.

Ext. SA 

Owner's 

Portion

York 

Recoveries

Non-DC 

Growth 

(xxxxx)

York-Peel 

CFSR

❻ is entered as the CONSTRUCTION component

⓬ is entereed as the DESIGN/SOFT COST  component

External sources

862998640186414R1080R0271R0241

Linear

Linear

Total Cost

Total Cost

Total Cost

Low 

Complexity 

Med 

Complexity 

High 

Complexity 

Growth

<$10m $10-$50m >$50m

State of good repair/

system improvement

CFSR 

Other Considerations
Coordination with other capital works that could impact

schedule and cost.

Appurtenances

Identification of the type and number of appurtenances

required for the proposed water main (e.g., valves, chambers,

hydrants, etc.).

Crossings

Identification of the type and number of crossings associated

with the water main installation (e.g., creeks, roads, railways,

major utilities).

Construction 

Methodology

The method by which the water main will be installed (e.g.,

open cut, trenchless).

Construction Depth

The depth of excavation required to install the water main

assuming that open cut construction is chosen (e.g., normal,

deep).

Construction 

Environment

The general environment within which the water main will be

constructed (e.g., greenfield, suburban, urban).

Class 2
Preliminary Design Cost 

Estimate

Used for project cost control during design; initial

design estimate.

Class 4
Infrastructure Planning 

Cost Estimate

Study to support investment decisions based on

sufficient knowledge to identify high-level risk.

Length

Approximate length of the proposed water main based on the

alignment (whether assumed or determine through more

rigorous analysis).

Project Detail Detail Description

Diameter/Capacity

Nominal diameter of the proposed water main to provide the

required level of service, or proposed capacity of the vertical

infrastructure.

Project Complexity Complexity Description

Class 1
Detailed Design Cost 

Estimate

Final cost review in preparation for construction;

tender-ready.

Low complexity

• Straightforward project details that, in general have low uncertainty and are

not likely to change in later stages of the project (EA, scoping study, design,

construction)

• Most options and project details for design & construction (alignment,

dimensions, facility layout, construction methodology) that are generally

confirmed at this stage

• Medium complexity projects that have most project details that generally fall

in between High and Low complexity 

• Medium complexity projects may have some elements that fit the High

Complexity category, while some elements falling within Low complexity

category. (e.g. short section of small diameter watermain constructed within

built up area with several utility conflicts)

• Complex project details that, in general, have high uncertainty and may

potentially change in later stages of the project (EA, scoping study, design,

construction)

• Multiple options and project details for design & construction (alignment,

dimensions, facility layout, construction methodology) that are not yet

confirmed

High complexity

Medium complexity

Greenfield Suburban Urban

0% 10% 20%

❼ GEOTECHNICAL/ HYDROGEOLOGICAL

Allowance for geotechnical/hydrogeological 

investigations during detailed design.
New infrastructure

Projects involving construction of new infrastructure, typically 

funded from DCs.

Replacement
Projects involving replacement, relining, etc. of existing 

infrastructure (SOGR).

Project Type Project Type Description

Facility

⓯ ENGINEERING & CONSTRUCTION 

ADMINISTRATION C

Account 37323
4%

❶ INSTALLATION COST

Basic cost to install the water main and associated appurtenances calculated using various unit rates

for pipe, valve and chamber sizes and type of crossings.  

Includes: Water main installation (unit rate x length), crossings (count x unit rate for size and type of

crossing), valve and chambers (included in unit rate).  

See unit rates for different pipe sizes.

For vertical infrastructure, includes facility construction (unit rate x capacity).

Project Complexity

❷ CONSTRUCTION UPLIFT

Allowance for the increased cost of constructing in

built-up areas, applied to the base construction

cost.  

Estimate 

Class

Estimate Class 

Description
End Usage/Major Deliverables

Class 3
Conceptual Design Cost 

Estimate
Basis for budgeting and approvals.

Construction Environment

2020May
Cost Estimation Framework

2020 Water and Wastewater Master Plan  
Municipality of PeelRegional 

Water)–Sample (DiagramEstimation Process Flow Cost.1Figure 6
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2.2 Project Type 

New Infrastructure 
New infrastructure projects involve construction of new linear or vertical infrastructure that is are growth 
related and typically funded from Development Charges (DCs). The majority of the capital projects 
identified in the Master Plan fall into this category and their cost will be developed using the new cost 
estimation framework. 

Replacement 
Projects involving replacement, relining and other works on existing infrastructure. These projects are 
generally not growth related and fall in the State of Good Repair (SoGR) category. The cost of these 
projects will not be developed based on the new cost estimation framework.  A separate cost estimating 
process is being developed for SoGR projects which will follow a similar process. 

2.3 Cost Estimate Classification 

The cost estimation approach uses a classification system to categorize cost estimate classes.  These 
classes represent different phases of planning and design and, therefore, different methods of cost 
estimation and levels of accuracy. This framework complements the generic approach developed by the 
Association of Advancement in Cost Estimating (AACE) International, and also has similarities to the 
Government of Canada (GOC) approach.  

For the purposes of the 2020 Water and Wastewater Master Plan, the cost estimates that are derived 
using this methodology will mostly follow a Class 4 estimate.  If this methodology is further used through 
subsequent phases of the project, the Class can be updated to reflect the higher level of confidence in the 
estimate and the additional effort used to develop the estimate. 

Table 1 provides descriptions of the proposed estimate classes and their end usage or deliverables. 
Appendix B includes expanded details on each Class, including the basis for the estimate and the 
associated accuracy range that can be expected based on the project complexity.  

Table 1.  Cost Estimation Classes 

Estimate Class Estimate Class Description End Usage / Major Deliverables 

Class 5 
Order of Magnitude 
Estimate 

Limited or no available information used in the cost estimate. Used at an 
early stage in absence of better information. 

Class 4 
Infrastructure Planning Cost 
Estimate 

Infrastructure Planning/Master Planning. Justification for project planning 
funding. Limited available information used in the cost estimate. 

Class 3 
Conceptual Design Cost 
Estimate 

Basis for budgeting and approvals.  

Class 2 
Preliminary Design Cost 
Estimate 

Used for project cost control during design. Initial detailed estimate. 

Class 1 
Detailed Design Cost 
Estimate 

Final cost review in preparation for construction; tender ready. 
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2.4 Project Complexity 

A Master Plan level project can vary widely in scope.  Past Master Plans and DC updates have included, 
for example, small diameter (300 mm) and short length (<100 m) water mains as projects as well as multi-
disciplinary treatment plant upgrades with construction costs in excess of $100 million.  When developing 
the cost estimate within a Master Plan context, it should be recognized that not all project costs have the 
same level of complexity.  As part of the new cost estimating framework, the project complexity is 
estimated during development of the project cost estimate.  As the anticipated complexity of a project 
increases from low to high there is a greater risk of unforeseen costs.  As such, the contingency and 
additional cost items are adjusted to reflect the project complexity.   

Table 2 provides general definitions of project complexity – high, medium and low – as used in the 2020 
Water and Wastewater Master Plan. An estimate of the complexity is made after reviewing the project 
details that are available at the Master Planning stage.  The definitions of high, medium and low 
complexity are provided to maximize the consistency in complexity selection on a given project and to 
minimize the subjectivity of the estimate.  

The complexity estimate is intended to represent the best assumption of the overall complexity of the 
project with details available at the time. 

Table 2.  Project Complexity Descriptions 

Project Complexity Complexity Description 

High Complexity 

• Large in scale, scope and, ultimately, cost. 

• Uncommon project not frequently constructed. 

• Complex project details that, in general, have high uncertainty and may potentially 
change in later stages of the project (EA, scoping study, design, construction) 

• Multiple options and project details for design and construction (alignment, 
dimensions, facility layout, construction methodology) that are not yet confirmed 

• Other anticipated project details that can contribute to consideration as a High 
Complexity project: 

o Existing utility and linear infrastructure conflicts, that may not be known 
at the Master Planning Stage 

o Unknown subsurface conditions – Soil, rock, groundwater 

o Significant restoration requirements 

o Environmental features that may require additional approvals and/or 
mitigation during construction 

o Potentially long construction duration 

o Linear – Deep sewer/water main, force main  

o Linear – Large Diameter 

o Facility – Deep Wet Well 

o Facility – Large Capacity (Reservoir, Elevated Tank, Pumping Station) 
 

The nature of the project details in a high complexity project (e.g. many unknowns, utility 
conflicts, large diameter, high base construction costs, etc.) necessitate the inclusion of 
further additional costs to account for the risk of construction cost increases. 



   
Regional Municipality of Peel 

2020 Water and Wastewater Master Plan   
Cost Estimation Framework 

May 2020 

 

9 

 

Project Complexity Complexity Description 

Medium Complexity 

• Moderate in scale, scope and, ultimately, cost. 

• Medium complexity projects where most project details generally fall in between high 
and low complexity.  

• Medium complexity projects may have some elements that fit the High Complexity 
category, while some elements falling within Low complexity category (e.g., short 
section of small diameter water main constructed within a built-up area with several 
utility conflicts). 

Low Complexity 

• Smaller in scale, scope and, ultimately, cost. 

• Common project frequently constructed.  

• Straightforward project details that, in general, have low uncertainty and are not likely 
to change in later stages of the project (EA, scoping study, design, construction). 

• Most options and project details for design and construction (alignment, dimensions, 
facility layout, construction methodology) are generally confirmed at this stage. 

• Other anticipated project details that can contribute to consideration as a Low 
Complexity project 

o Few existing utility and linear infrastructure conflicts – generally 
associated with greenfield/rural construction 

o Subsurface conditions are known or assumed with high level of certainty 

o Minimal restoration required or restoration primarily to be coordinated 
with road construction/widening 

o Little to no environmental features within project construction area 

o Short anticipated construction duration 

o Linear – Shallow sewer, water main, force main 

o Linear – Small diameter 

o Facility – Shallow wet well 

o Facility – Small Capacity (Reservoir, Elevated Tank, Pumping Station) 

 

The nature of project details in a low complexity project (e.g., few unknowns, few utility 
conflicts, small diameter, low base construction cost, etc.) do not necessitate significant 
additional costs. 
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2.5 Unit Rates 

Unit rates require periodic updating to ensure they are consistent with current market conditions.  GM 
BluePlan compiled recent tenders for linear and facility projects within the GTA to provide guidance to 
the update of unit rates.  Unit rates are estimated to be high level cost for construction, which is assumed 
to include General Contractor profit.   

The linear unit rate for a given pipe diameter is made up of the following components:  

• Excavation  ($/m3) 

• Bedding ($/m3) 

• Pipe Supply ($/m) 

• Pipe Install ($/m) 

• Backfill ($/m3) 

• Restoration ($/m) 

• Manhole Allowance ($/m) 

• Valve Allowance ($/m)

Each component was broken down to a $/m linear unit rate to generate the total base construction cost 
for a given diameter of pipe.  Unit rates for facilities are not broken down to the same level of detail as 
linear projects.  Facility unit rates are based on $/L/s or $/ML. 

For the 2020 Water and Wastewater Master Plan, the linear component and facility costs were updated 
based on the following considerations: 

• 2012 cost – Used as a baseline starting point to ensure costs remained relatively close to previous 
estimates 

• Current pipe cost from suppliers 

• Recent Tenders 

• Construction cost indexing (Inflation) 

Since every construction project is unique, new unit rates were not directly derived from tenders; rather, 
tenders were deconstructed and used as guidance and as a check to ensure the unit rates are reasonable. 

The new unit rates are provided in Appendix D. They are based on a combination of supplier material 
costs, tender analysis and historic project costs from multiple municipalities across southern Ontario. In 
this recommended approach, the unit rates are the starting point or base for a cost estimate. Many other 
factors and criteria are applied to the unit rates. Therefore, caution is advised when comparing 
recommended unit rates in isolation with those used for previous studies. Only full and complete costs 
estimates should be compared.  

Creeks, roads, railways and utility corridor crossings are also identified during the cost estimating process. 
The costs associated with these crossings, where applicable, are part of the installation cost.  The costs of 
crossings are calculated as follows: 

• Major Creek / Major Road  → 150 m x Trenchless Unit Rate 

• Minor Road / Utilities Corridor  →  60 m x Trenchless Unit Rate 

• Minor Creek    →  20 m x Trenchless Unit Rate 

Costs for crossings are considered a premium over and above the installation cost for the project and, as 
such, the total length of the water main or sanitary sewer is not adjusted to remove the length of the 
crossing. 
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2.6 Construction Uplift 

Construction uplift introduces an allowance for the increased cost of constructing in built-up areas and is 
applied to the installation cost.  This uplift accounts for additional costs related to restoration, utility 
conflicts, traffic management and additional restoration that are often encountered in an urban or 
suburban area as opposed to greenfield construction. 

Table 3 provides a definition and the construction uplift percentages applicable for the different area 
conditions in the 2020 Water and Wastewater Master Plan.  

Table 3.  Construction Uplift Descriptions 

Construction Environment Environment Description Construction Cost Uplift % 

Greenfield 

Greenfield construction with limited environmental 
constraints. 

e.g., Humber Station Road and Healey Road 

0% 

Suburban 
Developed built-up environment. 

e.g., Bovaird Drive and Mississauga Road 
10% 

Urban 

Heavily developed built-up environment (e.g., downtown 
area). 

e.g., Mississauga City Centre 

20% 

2.7 Additional Construction Costs 

Additional construction costs account for costs that are incurred but not included in the base construction 
cost.  These costs generally include mobilization and demobilization, pipe inter-connections, inspection, 
hydrants, signage, traffic management, bonding, insurance, etc.  

Additional construction costs are adjusted based on assumed project complexity, as follows: 
 

• Low Complexity  →  Additional Construction Costs = 10% 

• Medium Complexity  →  Additional Construction Costs = 15% 

• High Complexity  →  Additional Construction Costs = 20% 

2.8 Construction Provisional Allowance 

A provisional allowance is applied to the base construction cost in the event of increased construction 
labour or material costs.  The provisional allowance remains separate from the primary project cost but 
must be accounted for budgeting purposes. Regardless of estimate class or project complexity it is 
recommended that 10 per cent of the base construction cost is applied as a Provisional Allowance. 
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2.9 Other Project Costs 

Other costs that can be included within a project in addition to the base construction costs are listed in 
Table 4.  If available, actual quoted costs should be used. In the absence of this information, percentages 
are applied to the base construction costs.  Some of these costs are related to project complexity.  Table 
4 shows the percentages to be applied for high, medium and low complexity projects. 

Table 4.  Additional Cost Components 

Cost Component 
High  

Complexity 

Medium  

Complexity 

Low  

Complexity 

Geotechnical / Hydrogeological / Materials 
2.0% of construction 

cost 
1.0% of construction 

cost 
0.5% of construction 

cost 

Property / Easements – (applicable to all projects) 
2.0% of construction 

cost 
1.5% of construction 

cost 
1.0% of construction 

cost 

Engineering / Design (Internal)  

Total Cost < $10M 8% of construction cost 

Total Cost = $10M - $50M 6% of construction cost 

Total Cost > $50M 4% of construction cost 

Design / Contract Administration (External)  

Total Cost < $10M 15% of construction cost 

Total Cost = $10M - $50M 12% of construction cost 

Total Cost > $50M 10% of construction cost 

Project Contingency (See section 2.10) 

Non-Refundable HST 
1.76% of (construction cost + geotechnical/hydrogeological/materials + 
property requirements + consultant engineering + project contingency) 
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2.10 Project Contingency 

The associated risk and uncertainty of a project cost estimate is minimized with the addition of a 
contingency. Contingencies are allowances for risks that are known or anticipated at early stages of the 
project definition.  That is, they represent probable events that are “known unknowns” and, experience 
has shown, are likely to occur. They cannot be attributed to specific items in the base cost estimate but 
need to be considered in addition to the base cost.  A project contingency does not cover major changes 
in scope, which would require a re-assessment and re-costing of a project.  Project Contingency is applied 
to all projects that are costed using this methodology.   

The Project Contingency for this methodology is adjusted based on the cost estimate classification and 
project complexity as follows: 

 

Table 5.  Project Contingency 

 Project Complexity 

 Low Moderate High 

Class 5 30% 

Class 4 10% 15% 25% 

Class 3 10% 15% 20% 

Class 2 10% 10% 15% 

Class 1 10% 10% 10% 
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 Appendix B – Cost Estimate Classes 

 



 

 

 

CLASS 5 ESTIMATE: Order of Magnitude Estimate 

Description: 

Includes high level cost estimate with a long-
term project horizon. Desktop level analysis 
based on previous similar projects and 
engineer’s informed approximation formed on 
limited available information. 

 

Example of Typical Study/Design Level: 

Master Plan, Infrastructure Plan, Capital 
Budgeting 

 

End Usage: 

Concept screening and feasibility; used at an 
early stage in absence of better information. 

Estimating Methods Used: 

Experience and judgement, historical values, 
rules of thumb, factor estimating base on 
similar projects, among other basic 
calculations. 

 

Expected Accuracy Range: 

Low Complexity                        High Complexity 

       +/- 40%                                       +/- 70% 

 
 

CLASS 4 ESTIMATE: Planning Cost Estimate 

Description: 

Includes high level cost estimate with a long-
term project horizon. Desktop level analysis 
based on preliminary investigations, anticipated 
project needs, and engineer’s best judgement 
based on limited available information. 

 

Example of Typical Study/Design Level: 

Master Plan, Infrastructure Plan, Capital 
Budgeting 

 

End Usage: 

Concept screening; justification for project 
planning funding. Useful for planning purposes 
in preparation for project pre-design. Shall be 
included in Capital Projects List. 

Estimating Methods Used: 

An approximate method of estimating using an 
inclusive “all in” unit rates, typically based on 
historic data. (e.g. sewer cost per meter) 

 

Expected Accuracy Range: 

Low Complexity                        High Complexity 

       +/- 20%                                       +/- 40% 



 

 

 

CLASS 3 ESTIMATE: Concept Design Cost Estimate 

Description: 

Includes detailed costing for budgeting 
purposes. Includes more detailed knowledge of 
specific criteria to generate more component 
related costing. 

 

Example of Typical Study/Design Level: 

5-Year Business Plan 
Conceptual Design 

 

End Usage: 

Basis for budgeting and approvals. 

Estimating Methods Used: 

Uses features from both the unit rate method 
(for low risk items) and first principles method 
(for high risk items). 

 

Expected Accuracy Range: 

Low Complexity                        High Complexity 

       +/- 15%                                      +/- 20% 

 
 

CLASS 2 ESTIMATE: Preliminary Design Cost Estimate 

Description: 

The cost estimate generated from this class can 
be used as a basis for fund appropriation. Uses 
more detailed knowledge and more costing 
components including more field investigations 
and preliminary design reports. 

 

Example of Typical Study/Design Level: 

Preliminary Design 

 

End Usage: 

Used for project cost control during design. 
Initial detailed estimate. 

Estimating Methods Used: 

Uses features from both the unit rate method 
(for low risk items) and first principles method 
(for high risk items). 

 

Expected Accuracy Range: 

Low Complexity                        High Complexity 

       +/- 10%                                      +/- 15% 

 

 



 

 

 

CLASS 1 ESTIMATE: Detailed Design Cost Estimate 

Description: 

This class will generate a cost estimate 
representing the Engineer’s final estimate 
based on completed plans. The estimated cost 
will reflect current market conditions in the 
constructing community. The goal of this cost 
estimate is to match the median bid received 
during the bidding process. 

 

Example of Typical Study/Design Level: 

Detailed Design 

 

End Usage: 

Final cost review in preparation for 
construction; tender ready. 

Estimating Methods Used: 

Project specific costs based on detailed study 
of work methods, resources and materials. For 
example, material costs based on current 
supplier quotes. All project components costed 
individually. 

 

Expected Accuracy Range: 

Low Complexity                        High Complexity 

       +/- 5%                                         +/- 10% 



 

 

 

Appendix C – Data Confidence and Availability for Cost Estimate Classes



 

 

 

Linear Projects 

General Project Data Class 5 Class 4 Class 3 Class 2 Class 1 

Location Assumed Assumed Preliminary Defined Defined 

Project Complexity Assumed Assumed Preliminary Defined Defined 

Area Condition Assumed Assumed Preliminary Defined Defined 

Diameter/Capacity Assumed Preliminary Defined Defined Defined 

Length Assumed Preliminary Defined Defined Defined 

Tunnelled / Open Cut Assumed Assumed Preliminary Defined Defined 

Construction Assumption (water main, 
5m sewer, 10m sewer, force main, tunnel) Assumed Preliminary Preliminary Defined Defined 

Crossings (Road, Creek, Utilities) Assumed Preliminary Defined Defined Defined 

Hydraulic Requirements (Valves, 
Chambers) Assumed Preliminary Preliminary Defined Defined 

Hydrogeological, Geotechnical Assumed Assumed Preliminary Defined Defined 

Property Requirements Assumed Assumed Defined Defined Defined 

Approval Requirements Assumed Assumed Preliminary Defined Defined 

 

Vertical Projects 

General Project Data Class 5 Class 4 Class 3 Class 2 Class 1 

Location Assumed Assumed Preliminary Defined Defined 

Hydrogeological, Geotechnical Assumed Assumed Preliminary Defined Defined 

Building/Structural Type and 
Requirements 

Assumed Assumed Preliminary Defined Defined 

Hydraulic Requirements, Equipment 
Selection 

Assumed Preliminary Preliminary Defined Defined 

Technology Assumed Assumed Preliminary Defined Defined 

Building Schematics Assumed Assumed Preliminary Defined Defined 

Property Requirements Assumed Assumed Preliminary Defined Defined 

Approval Requirements Assumed Assumed Preliminary Defined Defined 
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Table D.1  Sanitary sewer unit rates for 5-metre deep open cut construction 

Diameter 

Excavation Granular Bedding Pipe Backfill 

Subtotal 
Unit 
Cost 

Restoration 
Manhole 

Allowance 
Total Unit 

Cost 
Volume Cost 

Unit 
Cost 

Volume Cost 
Unit 
Cost 

Supply 
Cost 

Installation 

Pipe 
Supply 

+ 
Install 

Vol Cost 
Unit 
Cost 

(mm) (m3/m) ($/m3) ($/m) (m3/m) ($/m3) ($/m) ($/m) ($/m) ($/m) (m3/m) ($/m3) ($/m) ($/m) ($/m) ($/m) (2020$/m) 

300 5.0 32 $160 1.0 67 $67 $95 $48 $143 4.0 14 56 $427 $115 $110 $651 

375 5.5 32 $176 1.0 67 $67 $117 $48 $165 4.5 14 63 $472 $115 $110 $697 

450 6.0 32 $192 1.1 67 $74 $151 $48 $199 4.9 14 69 $534 $116 $110 $760 

525 6.5 32 $208 1.2 67 $81 $182 $48 $230 5.3 14 75 $593 $117 $110 $820 

600 7.0 32 $224 1.4 67 $94 $240 $48 $288 5.6 14 79 $684 $117 $250 $1,052 

675 8.5 32 $272 1.9 67 $128 $363 $57 $420 6.6 14 93 $912 $132 $250 $1,295 

750 9.0 32 $288 2.0 67 $134 $479 $57 $536 7.0 14 98 $1,057 $134 $250 $1,440 

825 9.5 32 $304 2.2 67 $148 $556 $57 $613 7.3 14 103 $1,167 $135 $250 $1,552 

900 9.5 32 $304 2.4 67 $161 $666 $57 $723 7.1 14 100 $1,289 $136 $400 $1,824 

975 10.0 32 $320 2.5 67 $168 $767 $57 $824 7.5 14 105 $1,418 $150 $400 $1,968 

1050 11.5 32 $368 3.1 67 $208 $878 $57 $935 8.4 14 118 $1,629 $151 $400 $2,181 

1200 12.5 32 $400 3.4 67 $228 $1,100 $57 $1,157 9.1 14 128 $1,913 $153 $400 $2,467 

1350 13.5 32 $432 3.9 67 $262 $1,413 $64 $1,477 9.6 14 135 $2,306 $156 $333 $2,795 

1500 14.0 32 $448 4.2 67 $282 $1,729 $64 $1,794 9.8 14 138 $2,662 $171 $333 $3,166 

1800 16.0 32 $512 5.1 67 $343 $2,504 $64 $2,568 10.9 14 153 $3,576 $176 $333 $4,085 

2100 17.5 32 $560 6.0 67 $403 $3,328 $64 $3,393 11.5 14 162 $4,517 $179 $400 $5,097 

2400 19.5 32 $624 7.0 67 $470 $4,427 $64 $4,491 12.5 14 176 $5,761 $184 $400 $6,345 

3000 23.0 32 $736 9.0 67 $605 $6,783 $64 $6,848 14.0 14 197 $8,385 $192 $400 $8,977 
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Table D.2  Sanitary sewer unit rates for 10-metre deep open cut construction 

Diameter 

Excavation Granular Bedding Pipe Backfill 

Subtotal 
Unit 
Cost 

Restoration 
Manhole 

Allowance 
Total Unit 

Cost 
Volume Cost 

Unit 
Cost 

Volume Cost 
Unit 
Cost 

Supply 
Cost 

Installation 

Pipe 
Supply 

+ 
Install 

Vol Cost 
Unit 
Cost 

(mm) (m3/m) ($/m3) ($/m) (m3/m) ($/m3) ($/m) ($/m) ($/m) ($/m) (m3/m) ($/m3) ($/m) ($/m) ($/m) ($/m) (2020$/m) 

300 35.0 $45 $1,575 1.0 67 $67 $95 $48 $143 34.0 14 478 $2,263 $211 $200 $2,674 

375 36.0 $45 $1,620 1.0 67 $67 $117 $48 $165 35.0 14 492 $2,345 $211 $200 $2,756 

450 37.0 $45 $1,665 1.1 67 $74 $151 $48 $199 35.9 14 505 $2,443 $217 $200 $2,860 

525 38.0 $45 $1,710 1.2 67 $81 $182 $48 $230 36.8 14 517 $2,538 $217 $200 $2,955 

600 39.0 $45 $1,755 1.4 67 $94 $240 $48 $288 37.6 14 529 $2,665 $219 $350 $3,234 

675 42.0 $45 $1,890 1.9 67 $128 $363 $57 $420 40.1 14 564 $3,001 $221 $350 $3,573 

750 43.0 $45 $1,935 2.0 67 $134 $479 $57 $536 41.0 14 576 $3,182 $225 $350 $3,757 

825 44.0 $45 $1,980 2.2 67 $148 $556 $57 $613 41.8 14 588 $3,328 $233 $350 $3,912 

900 44.0 $45 $1,980 2.4 67 $161 $666 $57 $723 41.6 14 585 $3,450 $236 $600 $4,285 

975 45.0 $45 $2,025 2.5 67 $168 $767 $57 $824 42.5 14 598 $3,615 $238 $600 $4,453 

1050 48.0 $45 $2,160 3.1 67 $208 $878 $57 $935 44.9 14 631 $3,935 $241 $600 $4,776 

1200 50.0 $45 $2,250 3.4 67 $228 $1,100 $57 $1,157 46.6 14 655 $4,291 $244 $600 $5,134 

1350 52.0 $45 $2,340 3.9 67 $262 $1,413 $64 $1,477 48.1 14 676 $4,755 $244 $567 $5,566 

1500 53.0 $45 $2,385 4.2 67 $282 $1,729 $64 $1,794 48.8 14 686 $5,147 $244 $567 $5,957 

1800 57.0 $45 $2,565 5.1 67 $343 $2,504 $64 $2,568 51.9 14 730 $6,205 $252 $567 $7,024 

2100 60.0 $45 $2,700 6.0 67 $403 $3,328 $64 $3,393 54.0 14 759 $7,255 $266 $733 $8,254 

2400 64.0 $45 $2,880 7.0 67 $470 $4,427 $64 $4,491 57.0 14 801 $8,643 $274 $733 $9,651 
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3000 71.0 $45 $3,195 9.0 67 $605 $6,783 $64 $6,848 62.0 14 872 $11,519 $295 $733 $12,548 

 

Table D.3  Water main and force main unit rates for open cut construction 

Diameter 
 

Excavation Granular Bedding Pipe Backfill 

Subtotal 
Unit Cost 

Restoration 
Total Unit 

Cost 
Volume Cost Cost Volume Cost Cost 

Supply 
Cost 

Installation 
Pipe 

Supply + 
Install 

Vol Cost Cost 

(mm) (m3/m) ($/m3) ($/m) (m3/m) ($/m3) ($/m) ($/m) ($/m) ($/m) (m3/m) ($/m3) ($/m) ($/m) ($/m) (2016 $/m) 

400 5.3 $32 $168 1.9 $67 $128 $352 $62 $414 3.4 $14 $47 $757 $116 $873 

450 5.3 $32 $168 2.0 $67 $134 $438 $62 $500 3.3 $14 $46 $848 $116 $964 

500 6.3 $32 $202 2.2 $67 $148 $550 $62 $612 4.1 $14 $58 $1,019 $117 $1,136 

600 6.3 $32 $202 2.4 $67 $161 $626 $176 $802 3.9 $14 $55 $1,220 $117 $1,337 

750 8.9 $32 $286 2.5 $67 $168 $680 $176 $856 6.4 $14 $90 $1,399 $134 $1,533 

900 13.3 $32 $426 3.1 $67 $208 $733 $176 $909 10.2 $14 $143 $1,686 $136 $1,822 

1050 14.4 $32 $461 3.4 $67 $228 $940 $205 $1,145 11.0 $14 $155 $1,990 $151 $2,141 

1200 16.9 $32 $542 3.9 $67 $262 $1,148 $239 $1,387 13.0 $14 $183 $2,374 $153 $2,528 

1350 20.6 $32 $660 4.2 $67 $282 $1,418 $328 $1,747 16.4 $14 $231 $2,920 $156 $3,076 

1500 22.1 $32 $706 3.1 $67 $207 $1,689 $376 $2,065 19.0 $14 $267 $3,245 $171 $3,416 

1650 23.6 $32 $756 5.1 $67 $343 $2,024 $411 $2,435 18.5 $14 $260 $3,794 $171 $3,966 

1800 27.6 $32 $882 3.5 $67 $233 $2,359 $431 $2,790 24.1 $14 $339 $4,244 $176 $4,419 

2100 30.6 $32 $980 6.0 $67 $403 $2,658 $431 $3,090 24.6 $14 $346 $4,819 $179 $4,998 
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Table D.4 Trenchless construction unit rates for water mains or sanitary sewers 

Diameter Total Unit Cost Diameter Total Unit Cost Diameter Total Unit Cost 

(mm) ($/m) (mm) ($/m) (mm) ($/m) 

150 $1,300 500 $6,450 1200 $10,600 

200 $1,350 525 $6,500 1350 $11,500 

250 $1,400 600 $8,000 1500 $12,000 

300 $1,450 675 $8,100 1650 $12,500 

325 $1,500 750 $8,200 1800 $13,000 

350 $1,550 825 $9,800 2100 $14,000 

375 $6,300 900 $10,000 2400 $14,500 

400 $6,350 975 $10,200 3000 $16,000 

450 $6,400 1050 $10,400   

Anticipated trenchless methodology is as follows:  

• 1350 mm – 3000 mm: Microtunnel or TBM  

• 825 mm – 1200 mm: Microtunnel, Auger Boring, Guided Auger Boring 

• 375 mm – 750 mm: Axis Guided Boring, Auger Boring, Guided Auger Boring 

• 150 mm – 350 mm: Axis Guided Boring, Horizontal Directional Drilling  
 
Note: Trenchless Cost estimate table provides estimated high level cost for tunnelling, pipe installation and shafts for ranges of diameter.  
Tunnelling project costs can vary widely depending on project details that are not fully known at the Master Plan / DC stage (e.g., number of 
shafts, subsurface conditions, site conditions, contractor preferred tunnelling method, depth, location (urban, greenfield) etc.). 

 
 

Facilities 

Facility Total Unit Cost Unit 

Reservoirs   -  New Construction $900,000 ($/ML) 

New Water / Sewage Pumping Stations    ≤ 150L/s $23,000 ($/L/s) 

New Water / Sewage Pumping Stations    > 150 L/s  ≤ 600 L/s $13,000 ($/L/s) 

New Water / Sewage Pumping Stations    > 600 L/s $11,000 ($/L/s) 

Notes: Unit rate is intended to provide the base construction cost for a basic pumping facility.  These costs are not assumed to account for 
force mains (for WWPS) or overflow storage tanks (WWPS) or unique items such as deep wet wells (WWPS), extensive architectural features 
or extensive site works.   
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