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26 March 2019 

Syed Abbas, P.Eng. Director  
Water Management Section 
Alberta Transportation  
2nd Floor Twin Atria Building 
4999 - 98 Avenue 
Edmonton, AB 
T6B 2X3 
 
Ref:  17Q-00007-00 
 

RE: Refined Cost Estimate Opinion, McLean Creek Dam 

1.01.01.01.0 MC1 DESIGN MC1 DESIGN MC1 DESIGN MC1 DESIGN     
Since the release of the Updated Conceptual Design Report, McLean Creek (MC1) Dam, August 23, 

2017, the technical drawing for the concept have remained unchanged. This report presents 

refined cost opinion that was developed from further review of the construction staging and 

temporary works envisioned for the project. Additionally, there was refinement of the unit price 

components of the major cost items.  The result of this was the creation of 13 new cost items and 

some revision to the unit rates. These modifications and updates are typical in the evolution of a 

construction cost estimate over the development of large infrastructure projects.  This was 

discussed in the August 23, 2017 report and is consistent with the AACE International practice for 

cost estimating.   

2.02.02.02.0 MC1 COST ESTIMATE OPINIONMC1 COST ESTIMATE OPINIONMC1 COST ESTIMATE OPINIONMC1 COST ESTIMATE OPINION    
The August 23, 2017 Cost Estimate Opinion resulted in a project total of $406. 4 million.  Through 

the refinement process various MC1 dam component total costs resulted in some elements being 

higher and others being lower, amounting in an overall lower total cost.  The current updated Cost 

Estimate Opinion for MC1 is $406.7M.  Below is a summary of the revised MC1 Cost Estimate 

Opinion. 

   

Notes: 
 
1) This Construction Estimate is based on the 
level of project information developed in the 
study. 
 
2) Mobilization and Care of Water are for the 
construction of the dam only. These items were 
extracted from the dam cost estimate for 
comparison purposes to the past MC1 cost 
estimate and SR1. 
 
3) Unit prices are based on calculated 
information, historic bid data, past project 
experience, and engineering judgement. 
 
4) The summary information is rounded to 
nearest $1000s. 
 
5) The estimate is based on 2017 dollars. 
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The above Cost Estimate Opinion has been reviewed by a team of knowledgeable engineers. The 

following provides a summary of information and processes undertaken by the team to develop 

the cost estimate: 

• Road and dam embankment quantities have been calculated using MicroStation, with the 

major earthworks quantities being confirmed independently using Civil 3D. 

• Unit Rates for Tunnel, Cut-Off wall, grouting, and all concrete as well as all embankment soils 

for the Dam have been determined through a bottom up approach similar to the process a 

contractor would use to develop a bid.  Quotes for cement, concrete plants, equipment, and 

labour, from various suppliers and sub-contractors were utilized to develop these costs and 

rates. 

• The cost of the Infrastructure relocation (including reclamation of the existing site) has been 

based on a combination of direct pricing for building relocation, constructing new pre-

engineered buildings, engineering knowledge, and experience.   

• Information on contamination clean-up of $3.6M has been provided by Hemmera and is 

included under the Infrastructure relocation. 

The detailed cost estimate information is attached in Appendix A.  

 

3.03.03.03.0 COMPARISION TO PREVIOUS OPUS MC1 COST OPINIONCOMPARISION TO PREVIOUS OPUS MC1 COST OPINIONCOMPARISION TO PREVIOUS OPUS MC1 COST OPINIONCOMPARISION TO PREVIOUS OPUS MC1 COST OPINION    
 

REVISED REVISED REVISED REVISED COMPONENTCOMPONENTCOMPONENTCOMPONENTSSSS    
OPUS 8/23/17OPUS 8/23/17OPUS 8/23/17OPUS 8/23/17    

(millions)(millions)(millions)(millions)    

OPUSOPUSOPUSOPUS    

Revision 1Revision 1Revision 1Revision 1    
(millions)(millions)(millions)(millions)    

DifferenceDifferenceDifferenceDifference    
(millions)(millions)(millions)(millions)    

A) Care of Water $3.0 $4.0 $1.0 

GENERAL TOTALGENERAL TOTALGENERAL TOTALGENERAL TOTAL    $3.0$3.0$3.0$3.0    $4.0$4.0$4.0$4.0    $1.0$1.0$1.0$1.0    

B) Main Dam Embankment $98.7 $89.0 $-9.7 

C) Diversion Tunnels $36.6 $43.0 $6.4 

D) Fish Passage $5.3 $6.6 $1.3 

E) Service Spillway $45.9 $58.8 $12.9 

F) Auxiliary Spillway $1.5 $1.1 $-0.4 

REVISED REVISED REVISED REVISED DAMDAMDAMDAM    TOTALTOTALTOTALTOTAL    $188.0$188.0$188.0$188.0    $$$$191919198.58.58.58.5    $$$$10.510.510.510.5    

G) Engineering/Environment/Engagement $54.2 $56.5 $2.4 

H) Project Contingency $81.3 $67.8 $-13.4 

REVISED REVISED REVISED REVISED COMPONENT TOCOMPONENT TOCOMPONENT TOCOMPONENT TOTALTALTALTAL    $32$32$32$326666.5.5.5.5    $$$$323232326.86.86.86.8    $$$$0.0.0.0.3333    

A)A)A)A) CARE OF WATER: $ 1.0MCARE OF WATER: $ 1.0MCARE OF WATER: $ 1.0MCARE OF WATER: $ 1.0M    

The original cost opinion estimated the care of water cost at $3.0M to be consistent with the 

original AMEC cost estimate.  The updated cost of $4.0 M is based on conceptual temporary 

works, water management, pump requirements and miscellaneous dewatering. 
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B)B)B)B) MAIN DAM EMBANKMENT: $MAIN DAM EMBANKMENT: $MAIN DAM EMBANKMENT: $MAIN DAM EMBANKMENT: $----9.79.79.79.7MMMM    

The primary change to the cost of the main dam is the reduction of the unit rate for the 42 m 

deep left cut-off wall.  This update is supported with back up pricing from a contractor that 

specializes in deep cut off wall and slurry wall construction.  Additionally, the other main 

reduction is from the overall cost of the Drilling and Grouting.  

C)C)C)C) DIVERSION TUNNELSDIVERSION TUNNELSDIVERSION TUNNELSDIVERSION TUNNELS: $6.4: $6.4: $6.4: $6.4MMMM    

Subsequent to the August 2017 report, a review of the diversion tunnel and the related 

construction staging and temporary works, identified the addition of 13 new unit items and 

modifying some unit prices.  The new items were related to the inlet and outlet structure and 

stilling basin, as well as the gate shaft temporary earthworks.  The most notable change was the 

increased unit price for the gate shaft concrete to $2000/m3.  The primary driver for this 

relatively high unit rate is the specialized and possible single-use nature of the formwork for the 

tunnels. 

D)D)D)D) FISH PASSAGEFISH PASSAGEFISH PASSAGEFISH PASSAGE: $1.3: $1.3: $1.3: $1.3MMMM    

Similar to the Diversion Tunnels, this update identified temporary construction works for the 

fish passage inlet and outlet, the gate structure and stilling basin.  The cost of constructing the 

gate shaft structure in the August 2017 was an early concept level. This update includes 

considerations of some requirements and details presented by suppliers of the gate equipment 

and has resulted in updated costs. 

E)E)E)E) SERVICE SPILLWAYSERVICE SPILLWAYSERVICE SPILLWAYSERVICE SPILLWAY: $1: $1: $1: $12.92.92.92.9MMMM        

After the submission of the August 23, 2017 report, further review of the spillway construction 

has produced new considerations. The cost of constructing the service spillway was 

underdeveloped (concept level) in the report. At the time of reporting, a concrete rate of 

$730/m3 was calculated from consideration of the onsite concrete batch plant and worker 

camp combined with historical data. The cost estimate for 32 MPa concrete was further 

developed post-report and was found to be greater ($1000/m3). Additionally, there was an 

increase in the unit rate for the sheet and secant piling within the spillway. This cost increase 

was based on subcontractor information related to mobilization overhead due to the overall 

reduction of subsurface works across the project 

F)F)F)F) AUXILIARY SPILLWAYAUXILIARY SPILLWAYAUXILIARY SPILLWAYAUXILIARY SPILLWAY: $: $: $: $----0.40.40.40.4MMMM    

The cost of constructing the service spillway was underdeveloped in the reported estimate. At 

the time of reporting, a common earthworks rate of $6/m3 was used based on historical data. 

The cost estimate for common excavation was further developed post-report and was found to 

be less at $3/m3. 

G)G)G)G) ENGINEERING/ENVIRONMENT/ENGAGEMENTENGINEERING/ENVIRONMENT/ENGAGEMENTENGINEERING/ENVIRONMENT/ENGAGEMENTENGINEERING/ENVIRONMENT/ENGAGEMENT: $2: $2: $2: $2.4M.4M.4M.4M    

The estimate for engineering, environment and engagement was increased by $2.4M. This was 

due to the total estimated cost increase of the dam as this item was estimated based on a 

percentage of the total cost of construction. 
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H)H)H)H) CONTINGENCY: $CONTINGENCY: $CONTINGENCY: $CONTINGENCY: $----13.413.413.413.4MMMM    

Further to the Section 11.3 - Contingency in the August 23, 2017 report, the value of the 

contingency needs to be re-considered given the level of detail of the concept design, 

construction staging, subcontractor supporting information and bottom up approach to the 

cost items.    

The original report considered various methods to rationalize a contingency, such as range 

estimating and risk assessment. A modified range estimate exercise for the major project 

component was undertaken along with a review of the values determined during Workshop 3 

Risk Assessment.  Through these reviews, the ‘Expected’ and ‘95th’ percentile contingency 

support the revised contingency value of $ 58 to 81 million. 

With this additional detail it is reasonable to review the AACE contingency practice and the 

value for this cost opinion. 

 

 

Given the combined information to date, the contingency as a percentage has been 

rationalized to be 20%.   
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4.04.04.04.0 DISCUSSONDISCUSSONDISCUSSONDISCUSSON    
    

The August 23, 2017 report indicated that the Engineering/Environment/Engagement Costs were 
based on;  

“An additional allowance of 20% has been included for the cost of project 

management, detailed engineering, environmental assessment and permitting, 

stakeholder engagement and other work required by the consultants.” 
 
The typical industry practice, which is founded in the historical outcomes from completing 
infrastructure, highway and heavy civil projects indicates a few ranges of expected costs for the 
costs associated with a project.  In Alberta, the Engineering/Environmental/Engagement costs for 
regular infrastructure project would typically cost between 5 and 10% of the total construction cost.  
Large Bridge and complex Freeway projects would be in the order of 12 to 15%. Heavy civil projects 
such as a Dam are around 20%, due to more complex engineering, environmental regulatory 
processes, stakeholder engagement and construction administration/inspection. 
 
The estimated 20% cost was rationalized by the MC1 project team lead members with past dam 
project experience.  This amounted to $56.5M, which was gauged by an accumulative dollar value 
assessment of the primary tasks listed above as well as considering the construction 
administration, monitoring and other consultant services during construction.    For MC1, the value 
of the Engineering/Environmental/Engagement resulted in the estimated cost of $56.5M. 
 
The MC1 Cost Estimate Opinion is based on the updated conceptual design, and therefore the 
same Contingency applied to the construction of 20% was also applied to the 
Engineering/Environmental/Engagement.     

    
5.05.05.05.0 CLOSURECLOSURECLOSURECLOSURE    

We trust that the details presented above sufficiently inform and describe the foundation for which 

the Opus Cost Estimate Opinion is based upon. 

Should you require anything further to process this request, please do not hesitate to contact the 

undersigned. 

 

Regards,  

WSP/OPUS 

 

 

Rob Lonson, P.Eng. 
Director, Urban Design Centres 
APEGA PERMIT No. 292 
 
Reviewed by Harvey Walsh – WSP Director Dam Safety & Hydropower 
Attachments:  Appendix A Cost Estimate Opinion - McLean Creek Dam Rev 1  
 
 
 
cc: Ron Kruhlak 
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APPENDIX AAPPENDIX AAPPENDIX AAPPENDIX A    
 

COST ESTIMATE OPINION – MCLEAN CREEK DAM REV 1 
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NOTE: Yellow highlighting denotes new items. 
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NOTE: Yellow highlighting denotes new items. 
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