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INDEPENDENT STUDIES 1 


 2 


1.0 INDEPENDENT ASSSESSMENT OF OPG’S PREPAREDNESS TO REFURBISH UNITS 3 


3, 1, AND 4 4 


In EB-2016-0152, Pegasus Global Holdings, Inc. (“Pegasus-Global”) was retained to provide 5 


an independent and objective assessment of OPG’s plan and approach to the execution of the 6 


Darlington Refurbishment Program (“DRP” or “Program”). Pegasus-Global concluded that 7 


OPG had reasonably and prudently prepared for its execution of the DRP, and that the 8 


extensive pre-execution planning that was undertaken by OPG positioned it to have a 9 


successful execution of the Program.1 10 


 11 


In April 2019, OPG retained Pegasus-Global to provide an independent and objective 12 


assessment of OPG’s project management approach and preparedness with respect to the 13 


planned refurbishment of Units 3, 1, and 4 (the “Remaining Units”), including: (1) whether the 14 


planning for the Remaining Units appropriately considered unit-over-unit scope differences 15 


and incorporated lessons learned from the execution of the Unit 2 refurbishment to 16 


demonstrate unit-over-unit improvement; and, (2) whether Pegasus-Global’s prior EB-2016-17 


0152 assessment and conclusions continue to be applicable for the Remaining Units (the 18 


“Assessment”). 19 


 20 


Pegasus-Global concluded that, consistent with OPG’s approach to the planning for the 21 


execution of the Unit 2 refurbishment, OPG’s approach for executing the Remaining Units 22 


aligns with the approach typically used on other megaprograms and in several areas exceeds 23 


what Pegasus-Global has observed on other megaprograms of similar magnitude, scale and 24 


complexity. Further, Pegasus-Global concluded that unit-over-unit scope changes and unit-25 


over-unit expected efficiency improvements based on the incorporation of lessons learned 26 


have been appropriately accounted for by OPG in its planning for execution of the Remaining 27 


Units, including within the cost estimates and schedules. Therefore, Pegasus-Global expects 28 


                                                           
1 EB-2016-0152, Ex. D2-2-11, Attachment 3. 
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OPG to realize these unit-over-unit improvements. Pegasus-Global’s testimony is included in 1 


Attachment 1. The Engagement Letter for Pegasus-Global is included as Attachment 2. 2 


 3 


2.0 INDEPENDENT COST ESTIMATE OF THE AS-BUILT D2O STORAGE PROJECT 4 


In September 2019, Bates White Economic Consulting (“Bates White”) was retained to 5 


complete an estimate of the cost to design, engineer, construct and commission the as-built 6 


Heavy Water Storage and Drum Handling Facility (“D2O Storage Project”) at OPG's Darlington 7 


Nuclear Generating Station taking into consideration: 8 


1. the D2O Storage Project’s location and functionality, 9 


2. impacts of working within the protected area of the Darlington site, 10 


3. the timing of construction, 11 


4. environmental issues at the site, and 12 


5. all applicable construction codes and nuclear regulatory requirements. 13 


 14 


In developing the cost estimate, Bates White assumed it had perfect knowledge of project 15 


scope, design requirements, and actual site conditions. The Bates White team produced its 16 


cost estimate using methods that would be appropriate before construction was undertaken, 17 


but after all environmental studies and requisite permits had been obtained for the overall 18 


refurbishment project. 19 


 20 


Bates White concluded that the estimated total cost of the D2O Storage Project, based on this 21 


perfect knowledge, is $517.7M. The total cost of $517.7M represents Bates White’s mean or 22 


maximum-likelihood estimate, and comprises: the contractor’s cost to engineer, procure, and 23 


construct the facility; the owner’s cost to manage the contract, oversee the engineering and 24 


construction effort, and commission the facility; and, the owner’s cost for financing and closing 25 


out the construction project. Bates White’s Class 2 estimate is accurate within 15% above and 26 


10% below the expected cost for the D2O Storage Project of $517.7M. On a P90 basis, Bates 27 


White’s estimate of the D2O Storage Project is $576.5M. Bates White’s report is included as 28 


Attachment 3. The Engagement Letter for Bates White is included as Attachment 4. 29 


30 
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I. EXECUTIVE SUMMARY 1 


 Sections I of my testimony begins with a summary of my overall conclusions from this 2 


assessment. It is followed by Section II, an introduction of my background, qualifications, and 3 


experience relevant to the engagement, the purpose and summary of my testimony that identifies 4 


the scope of the assessment, and lastly provides a summary of my prior Unit 2 assessment. 5 


Section III examines the policies and procedures utilized by Ontario Power Generation, Inc 6 


(OPG) on the Darlington Refurbishment Program (DRP or Program), including how such policies 7 


and procedures evolved from the Unit 2 assessment. Section IV and V detail the specific 8 


planning efforts undertaken by OPG and the resulting output, including contract management 9 


approaches and current cost estimates and schedules, as OPG prepares to execute Unit 3 and 10 


continues planning on Units 1 and 4. These findings and conclusions are summarized below, with 11 


the complete testimony in the corresponding sections as they appear in my testimony: 12 


 13 


SUMMARY OF SECTION III POLICIES AND PROCEDURES 14 


• I conducted an evaluation of the following OPG policies and procedures for the execution 15 


of the Remaining Units (Units 3, 1, and 4): Estimating and Cost Management; Schedule 16 


Management; Risk Management; Scope/Change Management; Reporting Management; 17 


and Lessons Learned Management. 18 


These functions represent the core of program management and, as such, are most 19 


integral to the overall success of the Program. Additionally, these were the same 20 


functions reviewed during the Unit 2 assessment (with the exception of lessons learned, 21 


which is new for this assessment). 22 


• OPG’s policies and procedures have evolved based on review cycles and continuous 23 


improvement efforts that are typical within utilities executing a portfolio of large and 24 


complex capital programs and projects and are reflective of observed performance. 25 
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• As noted during the Unit 2 assessment regarding OPG’s policies and procedures, I found 1 


that the set of policies and procedures used to govern the execution of the Program often 2 


matched or exceeded industry standards and practice in their thoroughness and are 3 


appropriate for a Program of this size and complexity. The current set of OPG’s policies 4 


and procedures that govern the Program remains in alignment with the individual policies 5 


and procedures that comprise the full set, remains robust, and continues to match or 6 


exceed what is prescribed by industry standards. 7 


 8 


SUMMARY OF SECTION IV UNITS 3, 1, AND 4 PLANNING 9 


• OPG’s oversight remains effectively consistent with the oversight in place for the Unit 2 10 


execution, with some changes made to reflect the current status of the Program while 11 


remaining very robust and continuing to include multiple points of internal and external 12 


oversight. Reporting on the program status remains largely unchanged from what was 13 


implemented on Unit 2, with a Nuclear Refurbishment website/database utilized that 14 


automatically produces reports on key metrics (e.g. earned value management, milestone 15 


reports, risk management status reports, etc.). There are no major changes to the program 16 


progress metrics, but based on Unit 2 lessons learned, there are improvements to how the 17 


metrics are implemented with reporting, refined to ensure the appropriate information is 18 


available to management to inform decision-making. For example, adjusting task 19 


completion rates to show earned value, grouping, and consolidating of reports into a 20 


package where information can be viewed together. OPG is also working with vendors to 21 


improve alignment between vendor and OPG reporting so that schedules and information 22 


are timely, relevant with consistent information.  23 


• The OPG team leading the Unit 3 execution has direct experience on Unit 2. OPG is also 24 


supported by a strong training and retention program to ensure it continues to have well-25 


qualified personnel and the adequate number of resources to maintain program success. 26 
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Succession planning at OPG, and specifically within the DRP includes robust processes 1 


supported by regular reviews and meetings to ensure the needed talent is trained and 2 


prepared to support ongoing efforts. This includes succession planning for vendors, like 3 


CanAtom, who have established their own succession planning efforts to support 4 


successful execution of the full Program. 5 


• The majority of work across the four units in the DRP is the same scope, however, there 6 


are specific scope differences that exist, including notably the Turbine Generator controls 7 


upgrade (for Units 3, 1, and 4) and Generator Stator rewind (for Units 3 and 4) that were 8 


not performed during the Unit 2 execution. Refurbishment support facilities (e.g. shop & 9 


work areas, washrooms, radiation protection facility, etc.) that were part of the Unit 2 10 


scope will continue to be used across the Remaining Units and will not have to be 11 


reconstructed. Other items within the Unit 2 scope that are not repeated include one-time 12 


defuel engineering. I find that OPG has appropriately considered these unit to unit scope 13 


differences in its planning for the Remaining Units and in preparing for execution of Unit 14 


3. 15 


• OPG always intended that it would capture lessons learned from the execution of Unit 2 16 


that would be incorporated into the planning of the Remaining Units. I find that OPG’s 17 


lessons learned process goes beyond industry standards by utilizing a robust lessons 18 


learned program that ensures effective capture, documentation, evaluation, incorporation, 19 


and verification of lessons learned. Success has been demonstrated through the 20 


incorporation of several lessons learned into the execution planning, estimate, and 21 


schedule for Unit 3, and will continue to be utilized. Lessons learned have been 22 


appropriately considered in the planning for the Remaining Units, including 23 


incorporation into the schedules and cost estimates. 24 


• Further, I found that OPG’s strategic improvements, which are comprised of broader 25 


efforts such as the hybrid schedule and tooling improvements program that go beyond 26 
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typical lessons learned, allow for unit-over-unit improvements in the Program’s 1 


execution.  2 


• Unit-over-unit scope changes and unit-over-unit efficiency improvements have been 3 


accounted for in the planning for execution of the Remaining Units, including within the 4 


cost estimates and schedules. Based on these findings, I would expect OPG to realize 5 


these unit-over-unit improvements.  6 


• OPG has taken positive steps in best aligning its contract management for the execution 7 


of the Remaining Units based on positive results of the Unit 2 engineering “One Team” 8 


approach that enhanced the existing collaboration management and through reviewing 9 


and revising its contractual incentive/disincentive mechanisms. The progress made 10 


should provide OPG with additional confidence that the turbine generator (TG) work can 11 


be accomplished within the planned budget and schedule. Further, the amendment to the 12 


retube and feeder replacement (RFR) contract has an appropriate alignment to the 13 


contract management strategy through revisions to the incentive and disincentive 14 


mechanisms, which should derive improved performance in the Remaining Units based 15 


on a structured goal alignment between OPG and the contractor.  16 


 17 


SUMMARY OF SECTION V  CURRENT COST AND SCHEDULE ESTIMATES 18 


• I find that both the development of cost and schedule estimates for Unit 3 (as well as 19 


Units 1 and 4) have benefited from the gate review process utilized by OPG that ensure: 20 


o checks are performed at specific key milestones, usually tied to a funding release,  21 


o lessons learned are incorporated,  22 


o assumptions are challenged, and  23 


o risks are assessed, reviewed, and quantified.  24 
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• Both the schedule and cost estimates, including contingency development, continue to 1 


follow industry standard practices similar to what was observed in the Unit 2 planning 2 


efforts.  3 


• OPG has effective processes that are rooted in industry standard practices for reviewing 4 


and updating the cost and schedule estimates of the Remaining Units to account for actual 5 


experience, lessons learned, strategic improvements, and other factors. The updated cost 6 


and schedule estimates provide a greater assurance to OPG on the status of the overall 7 


Program.  8 


• The contingency process remains in alignment with industry standards. The steps taken 9 


by OPG during its recent contingency assessment provide confidence that Unit 3 can be 10 


completed within its schedule and estimate.  11 


• The remaining Program contingency is based on thorough reviews and analyses of Units 12 


1 and 4 to account for various future risks and opportunities. The OPG reviews confirm 13 


current contingency allotment is sufficient and remains within the bounds of the $12.8 14 


billion Program estimate and should provide OPG with the increased confidence that the 15 


Program can be completed within this budget. 16 


• The Unit 3 schedule was refined based on the actual Unit 2 experience and incorporation 17 


of lessons learned and other strategic improvements undertaken by OPG. One example of 18 


many of the strategic improvements is the use of a hybrid shift schedule, which improves 19 


OPG’s ability not only to retain staff, but also benefits from expected improvements in 20 


productivity and the opportunity of having “implied float” on the non-working days. 21 


• The cost and schedule estimates were also subjected to an independent review, in 22 


alignment with industry standards. The independent review confirmed that an appropriate 23 


and robust process was utilized in their development.  24 
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II. INTRODUCTION 1 


A. NAME AND QUALIFICATIONS2 


Q. Please state your name, business address and qualifications. 3 


A. My name is Dr. Patricia D. Galloway. My business address is 1750 Emerick Road, Cle Elum, 4 


Washington 98922. I am the Chairman of Pegasus Global Holdings, Inc. (Pegasus-Global), a 5 


management consulting firm that provides services to the energy and infrastructure industries 6 


globally, specifically focusing on megaprojects and megaprograms. My qualifications and 7 


experience are contained in my curriculum vita (C.V.) attached as Exhibit No. PG-1. In 8 


summary, I received a doctorate in Infrastructure Systems (Civil) Engineering from Kochi 9 


University of Technology in Kochi, Japan in 2005, a Master’s in Business Administration from 10 


the New York Institute of Technology in 1984, and a Bachelor of Civil Engineering from Purdue 11 


University in 1978. I have over 42 years of experience in the construction and utility industries. I 12 


have performed extensive work on behalf of both public and private sector clients, on a wide 13 


range of complex, global engagements involving the construction, engineering, and procurement 14 


of megaprojects and megaprograms. I have an extensive background in engineering, construction, 15 


and project management, including project controls and scheduling. I have been involved with 16 


pre-design, engineering, procurement, construction, and commissioning work for large complex 17 


projects like the DRP. This work includes significant experience in management decision making, 18 


governance evaluations, estimate review and evaluation, contract risk reviews, contract strategy, 19 


bidding and bid solicitation for such projects, procurement, design change review, 20 


constructability reviews, project controls, schedule resource loading and activity evaluation, cost 21 


control, progress reporting, quality assurance and control, startup and operations, commissioning, 22 


testing and maintenance. I have worked on engineering and construction projects in over 60 23 


countries. I am a licensed Professional Engineer currently in 15 U.S. States, Manitoba, Canada, 24 


and Australia. I am a certified Project Management Professional (PMP) by the Project 25 


Management Institute (PMI) and a Certified Quantity Surveyor in the fields of Project 26 
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Management and Risk Management by the Royal Institute of Chartered Surveyors (RICS). I hold 1 


a Certificate in Dispute Resolution from Pepperdine Law School (Straus Institute), a Diploma in 2 


International Arbitration from Jesus College, Oxford (through the Chartered Institute of 3 


Arbitrators (CIArb)) , and am a Leadership Fellow from the National Association of Corporate 4 


Directors (NACD) and have also served and continue to serve on several corporate boards for 5 


both for-profit (public and private) corporations and non-profit corporations. I also served on the 6 


National Science Board, appointed by President Bush and Senate confirmed, from 2006-2012, 7 


having served as its Vice Chair from 2008-2010.  8 


 9 


Q. Are you the same Dr. Galloway that provided testimony to the Ontario Energy Board 10 


(OEB) in 2016? 11 


A. Yes. 12 


 13 


Q. Are there any significant changes in your qualifications, role and/or responsibilities since 14 


you filed that testimony? 15 


A. Yes. At the time I filed the 2016 testimony, I served as President and CEO of Pegasus-Global. I 16 


now serve as Chairman of the Board and Mr. Michael Chilton now serves as President and CEO.  17 


In addition, I now serve on both the Granite Construction Board of Directors and the Stantec 18 


Board of Directors. As of May 2020, I retired from the American Arbitration Association Board 19 


of Directors as I reached its 10-year term limit. In addition, in 2018, I started Galloway 20 


Arbitration, received my Chartered Arbitrator Certificate from the CIArb and now serve as an 21 


International Arbitrator. 22 


 23 


B.  PURPOSE AND SUMMARY OF TESTIMONY 24 


Q. What is the purpose of your testimony? 25 
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A. Pegasus-Global was engaged by Torys LLP to provide an independent and objective assessment 1 


of OPG’s project management approach and preparedness with respect to the planned 2 


refurbishment of Units 3, 1, and 4 of the Darlington Nuclear Generation Station, including: (i) 3 


whether the planning for Units 3, 1, and 4 has appropriately considered unit-over-unit scope 4 


differences and incorporated lessons learned from the execution of Unit 2 refurbishment to 5 


demonstrate unit-over-unit improvement, and (ii) whether Pegasus-Global’s prior assessment 6 


with respect to OPG’s plan and approach to the execution of Unit 2 refurbishment continues to be 7 


applicable for Units 3, 1, and 4, all subject to the understanding that the planning of the Unit 3 8 


refurbishment is more advanced relative to that of Units 1 and 4 and that the assessment with 9 


respect to Units 1 and 4 will be undertaken subject to the availability of information.  10 


 11 


C.  SUMMARY OF PRIOR ASSESSMENT (TESTIMONY) 12 


Q. Can you summarize your prior Unit 2 testimony regarding megaprograms and industry 13 


standards? 14 


A. Yes, the following reflects my findings of my 2016 filed testimony: 15 


• The DRP is considered a megaprogram by every measure generally used within the 16 


industry. 17 


• OPG treated the DRP as a First-of-a-Kind (FOAK) program, which was appropriate 18 


in my opinion. 19 


• The content and scope of OPG’s program and project management plans for Unit 2 20 


were consistent with industry best practices and other megaprojects and 21 


megaprograms I have reviewed, including for example, Southern Company’s Vogtle 22 


nuclear project and London’s Crossrail 1 Program. 23 


• OPG’s policies and procedures were exemplary in their thoroughness and alignment 24 


with other individual OPG policies and procedures and industry best practices. 25 
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• OPG’s estimating process and basis of estimate aligned with industry best practices, 1 


with appropriate adaptations to account for the uniqueness of the Program. 2 


• It was typical for megaprograms, such as the DRP, to be managed on a planned 3 


duration that is less time than reflected in the high-confidence schedule. 4 


• OPG had the plans and processes in place to effectively develop, manage, and control 5 


the schedule in full alignment with industry standards and best practices. 6 


• OPG’s cost and schedule contingency development aligned with industry standards 7 


through identifying risks, estimating the probability of occurrence and impact, 8 


considering risk responses, addressing cost and schedule dependency, assessing 9 


overall outcomes through Monte Carlo simulations, and estimating and evaluating 10 


contingency. 11 


• While I found there was no specific confidence level considered as a best practice, I 12 


found that using a P90 confidence level provided OPG with a high probability of 13 


completing the Program within the $12.8B estimate and was in accordance with the 14 


robust risk analyses that were performed. 15 


• OPG’s risk management processes were typical of what I would expect to find in a 16 


megaprogram such as the DRP and utilized the fundamental steps of: planning; 17 


identification; assessment; treatment; and, monitoring and control. 18 


• The types of reports that OPG anticipated in 2016 to be used are what I would expect 19 


to see on a megaprogram such as the DRP. 20 


• The DRP development was at a point in its execution where I would expect an owner 21 


to be in a megaprogram at that stage of execution at the time of my 2016 testimony. 22 


 23 


Q.  Can you summarize your key findings of your Unit 2 assessment 2016 testimony? 24 
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A. Yes.  My key findings of my 2016 testimony regarding the planning and approval for Unit 2’s 1 


execution was as follows: 2 


• OPG’s decision to substantially complete Unit 2 before starting Unit 3 would allow 3 


for an effective implementation of lessons learned for Unit 2. 4 


• OPG used a strong matrix organization comprised of full-time project managers with 5 


considerable authority and full-time functional support staff, which I considered 6 


appropriate. 7 


• OPG sought to find the most qualified individuals in the industry to manage the 8 


Program and I found that the individuals assigned to the Program were qualified and 9 


competent. 10 


• OPG had efficient oversight in place, including senior and executive management 11 


and a Board of Directors (Board) with a focus on important process/progress issues; 12 


participation in strategic decisions; and, active in issue resolution. 13 


• OPG had policies and procedures in place to effectively monitor and capture actual 14 


costs and evaluate performance against the physical work completed, similar to or 15 


beyond what I had observed on other megaprograms. 16 


• OPG appropriately took into account lessons learned from other refurbishment 17 


projects, other nuclear projects, and other megaprojects and megaprograms. 18 


• Performance and progress would be measured through Earned Value Management 19 


(EVM) techniques, which was typical within the construction industry. 20 


 21 


D.  SUMMARY OF CURRENT ASSESSMENT 22 


Q. Can you summarize the findings of your current assessment? 23 


A. Yes, based on the review of OPG’s governance, policies and procedures, and project controls 24 


which have evolved and been enhanced since they were developed for Unit 2 for use for the 25 
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Program, and interviews conducted with OPG personnel, I found that OPG has reasonably and 1 


prudently prepared for its execution of Unit 3 of the DRP and continues to prepare and plan for 2 


the execution of the Units 1 and 4. This planning and preparedness for the execution of the 3 


Remaining Units is where I would expect it to be at this stage of the Program, which puts OPG in 4 


a position to successfully execute the full Program. My summary findings include: 5 


• OPG’s approach for executing the Program is consistent with the approach typically used 6 


on other megaprograms and in several areas exceed what I have seen on other 7 


megaprograms of similar magnitude, scale and complexity, including specifically the 8 


areas of risk management, cost estimating, and lessons learned, among others. 9 


• Similar to my findings for Unit 2, I conclude that OPG management, executive 10 


management, and the Board: (i) have efficient oversight processes in place; (ii) have 11 


focused on important process/progress issues; (iii) are participating fully in strategic 12 


decisions; (iv) are active in issue resolution; and (v) are informed and engaged in the 13 


planning and pre-execution phases.  14 


• The unit-over-unit scope changes and unit-over-unit expected efficiency improvements 15 


have been appropriately accounted for in the planning for execution of the Remaining 16 


Units, including within the cost estimates and schedules.  Based on these findings, I 17 


would expect OPG to realize these unit-over-unit improvements. 18 


 19 


III. POLICIES AND PROCEDURES 20 


A.  OVERALL FINDINGS 21 


Q. Did you conduct an examination of OPG’s policies and procedures as part of your current 22 


review? 23 


A.  Yes. I conducted an evaluation of the following OPG policies and procedures for the execution of 24 


the Remaining Units: 25 
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• Estimating and Cost Management 1 


• Schedule Management 2 


• Risk Management 3 


• Scope/Change Management 4 


• Reporting Management 5 


• Lessons Learned Management 6 


 These functions represent the core of program management and, as such, are most integral to the 7 


overall success of the Program. Additionally, these were the same functions reviewed during the 8 


Unit 2 assessment (with the exception of lessons learned, which is new for this assessment). 9 


 10 


Q. What are your overall findings of OPG’s current policies and procedures? 11 


A. As noted during the Unit 2 assessment regarding OPG’s policies and procedures, I continue to 12 


find that the set of policies and procedures used to govern the execution of the Program are in 13 


alignment with and often match or exceed industry standards and practices.  14 


All of the functional policies and procedures (e.g. cost, schedule, risk, etc.) are implemented by 15 


OPG under the direction of the Project Management Standard. 1 This OPG standard defines the 16 


elements required for project management, introduces the scalability concept to align application 17 


of these elements to the size and complexity of the project, describes the key project management 18 


processes to be adhered to as based on industry standards and best practices and outlines the 19 


organizational roles and responsibilities. The primary changes from the prior Project Management 20 


Standard that was reviewed during the Unit 2 assessment are the addition of a nuclear regulatory 21 


requirements matrix as a new appendix and revisions made to align this standard with the current 22 


project management processes (i.e. introducing scalability, sub-dividing project controls into cost, 23 


schedule, earned value, etc. and providing additional detail on these project management aspects).  24 
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One of the primary changes to the suite of OPG’s policies and procedures since the time of the 1 


Unit 2 assessment is an OPG strategic initiative (“Project Excellence”) to establish an enterprise-2 


wide project delivery model with a common and scalable approach (based on project cost and 3 


complexity), an enterprise projects organization, and alignment of the project portfolio with the 4 


enterprise strategic objectives. 2 This Project Excellence initiative utilized experience gained 5 


through the planning and execution of Unit 2 and industry best practices to establish enterprise-6 


wide policies, tools, and procedures (previously each business unit was responsible for its own set 7 


of standards). For the DRP, the influences of this initiative were predominantly seen in the 8 


“Nuclear Project” suite of procedures (cost management, schedule management, risk 9 


management, change management, etc.) that were updated to support use beyond the DRP (i.e. 10 


introducing the scalable approach to project management requirements), while still maintaining 11 


alignment with applicable industry standards.  12 


 13 


Q. Can you summarize how OPG’s “Nuclear Project” suite of policies and procedures evolved 14 


from the time the Unit 2 assessment was conducted? 15 


A.  Yes. OPG’s policies and procedures have evolved based on review cycles and continuous 16 


improvement efforts that are typical within utilities executing a portfolio of large and complex 17 


capital programs and projects and are reflective of observed performance. The primary changes 18 


from the policies and procedures in place at the time of the Unit 2 assessment are the result of a 19 


consolidation of existing nuclear project management processes. This consolidation and evolution 20 


were part of the Project Excellence initiative discussed above, and as such, one of the more 21 


notable enhancements was the incorporation of the scalable project delivery method into these 22 


procedures defining the applicable requirements based on the cost and complexity of the 23 


individual project. 24 


 25 
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B.  ESTIMATING AND COST MANAGEMENT 1 


Q. What estimating and cost management procedures did you review? 2 


A. I reviewed the Project Estimating (Rev 001)3 and Project Cost Management (Rev 001)4 3 


procedures that provide the structure for estimating project costs and monitoring and controlling 4 


project costs in the Program. 5 


   6 


Q. What were your overall findings on OPG’s estimating and cost management procedures? 7 


A. I found that both the Project Estimating and Project Cost Management procedures continue to 8 


demonstrate alignment with industry standards (including both referencing industry standards 9 


such as those from AACE International (AACE) that define the estimate classification system and 10 


PMI’s Project Management Body of Knowledge (PMBOK)). Project Estimating specifically 11 


incorporates the estimate classification system prescribed by AACE into the procedure to support 12 


the development of estimates that align with industry standards. Project Cost Management 13 


outlines the processes, tools, roles, and responsibilities to plan, estimate, budget, and control costs 14 


to enable completion within the approved budget. The procedure also provides various metrics 15 


(i.e. Cost Performance Index (CPI)) for monitoring and analyzing work performance information 16 


compared to the cost baseline. 17 


 18 


C.  SCHEDULE MANAGEMENT 19 


Q. What schedule management procedures did you review? 20 


A. I reviewed the Project Scheduling Guide (Rev 002)5 and Project Schedule Management (Rev 21 


001)6 procedures. These documents provide guidance on schedule development, maintenance, 22 


and control within Primavera P6 (Project Scheduling Guide) and the general schedule planning 23 


and development and monitoring, analysis, reporting, and mitigation practices used in schedule 24 


management (Project Schedule Management).   25 


   26 
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Q. What were your overall findings on OPG’s schedule management procedures? 1 


A. The Project Schedule Management procedure focuses on planning schedule management (e.g. 2 


methodology, required level of accuracy, units of measurement, rule of performance 3 


measurement, etc.), requirements for schedule development (e.g. milestones, resource-loading, 4 


alignment with the Work Breakdown Structure (WBS), etc.), and controlling the schedule (e.g. 5 


monitoring practices and requirements, performance reporting, etc.).  6 


The Project Scheduling Guide walks users through how to develop, baseline, and update 7 


schedules within the Primavera P6 software program. It also provides instruction on analyzing the 8 


schedule, including critical path assessment, baseline comparisons, float analysis, and schedule 9 


performance (i.e. calculating Schedule Performance Index (SPI) and earned value metrics).  10 


I found that both the Project Scheduling Guide and Project Schedule Management procedures 11 


align with industry standards such as the PMBOK, and AACE’s Schedule Development, Schedule 12 


Levels of Detail, Schedule Design, Original Baseline Schedule Review, Statusing the CPM 13 


Schedule, and Schedule Update Review recommended practices. The incorporation of these 14 


industry standards into the procedures allows OPG to have a basis to ensure its planning, 15 


development, and monitoring of the Program’s schedules are rooted in industry best practices.  16 


 17 


D.  RISK MANAGEMENT 18 


Q. What risk management procedures did you review? 19 


A. I reviewed the Project Risk Management (Rev 001)7 procedure, which establishes processes for: 20 


planning risk management, identifying risks, performing qualitative and quantitative risk 21 


analyses, planning and implementing risk responses, and monitoring risks (which mirrors the risk 22 


management processes outlined in the PMBOK). 23 


 24 


Q. What were your overall findings on OPG’s risk management procedures? 25 
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A. I found that the Project Risk Management procedure aligns with industry standards, in particular 1 


the PMBOK, which as noted above, incorporates the same risk management processes detailed in 2 


the PMBOK. This alignment ensures that the risk management processes established and utilized 3 


by OPG on the Program encompass the industry standard practices that support robust risk 4 


management.  5 


 6 


E.  SCOPE/CHANGE MANAGEMENT 7 


Q. What scope/change management procedures did you review? 8 


A. I reviewed the Project Integrated Change Control (Rev 001)8 procedure, which provides the 9 


processes for ensuring any changes to project scope, cost, and/or schedule are controlled and 10 


documented, as well as analyzed for potential impacts. I also reviewed the Project Scope 11 


Management (Rev 002)9 procedure, which provides the processes for planning, defining, 12 


validating, and controlling scope. 13 


 14 


Q. What were your overall findings on OPG’s scope/change management procedures? 15 


A. I found that the Project Integrated Change Control procedure aligns with industry standards, such 16 


as those prescribed in the PMBOK for integrated change control that discuss reviewing, 17 


approving, and managing changes, as the  procedure establishes the processes for planning 18 


change control (i.e. developing a change control plan that is included within the project 19 


management plan and details the change approval thresholds in place for the project); controlling 20 


change (i.e. identifying the change, initiating the change, reviewing the change, approving or 21 


rejecting the change, and applying the change); and monitoring change (i.e. reviewing project 22 


performance against the approved change to confirm the change is achieving its intended 23 


benefits).  24 


Similarly, the Project Scope Management also follows the scope management processes outlined 25 


in the PMBOK, such as planning, defining, validating, and controlling scope with establishing 26 
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processes for planning scope management (i.e. creating a scope management plan that documents 1 


how the scope will be defined, validated, and controlled); collecting requirements (i.e. 2 


determining, documenting, and managing stakeholder needs and requirements to meet 3 


objectives); defining scope (i.e. selecting final project requirements, detailed description of the 4 


project/product); creating a WBS (i.e. subdividing the deliverables and project work into smaller, 5 


more manageable components); validating scope (i.e. formalizing acceptance of the completed 6 


project deliverables); and controlling scope (i.e. monitoring the status of the project and scope 7 


and managing changes to the baseline). As with other procedures, by aligning the procedures with 8 


industry standards, OPG has ensured it has encompassed the breadth of activities that support 9 


strong scope and change management.  10 


 11 


F.  REPORTING/COMMUNICATIONS/STAKEHOLDER MANAGEMENT  12 


Q. What reporting management procedures did you review? 13 


A. I reviewed the Project Communication and Stakeholder Management (Rev 000)10 procedure, 14 


which provides the processes related to project communications (planning, managing, and 15 


monitoring) and project stakeholder management (identifying stakeholders and planning, 16 


managing, and monitoring stakeholder engagement). These processes parallel those prescribed 17 


within the PMBOK for project communications management and project stakeholder 18 


management. I also reviewed the Darlington Refurbishment Communications Program 19 


Management Plan (Rev 004), 11 which provides overall direction for communications/information 20 


management on the Program such that information is communicated to those who need the 21 


information in a manner that ensures the information is current, correct and timely. Further, I 22 


reviewed the Darlington Refurbishment Project Planning and Controls Program Management 23 


Plan (Rev 004)12, which defines the strategies and processes associated with the provision of the 24 


Project Planning and Controls (PP&C) function for the DRP and provides guidance to reporting 25 
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and data infrastructure in place on the Program consistent with recommended practices from PMI, 1 


the Construction Industry Institute (CII), and AACE. 2 


 3 


Q. What were your overall findings on OPG’s reporting, communication, and stakeholder 4 


management procedures? 5 


A. I found the procedures provide direction on reporting, communication, and stakeholder 6 


management and remain effective tools that are aligned with industry standards and best 7 


practices. This is key to ensuring that accurate, appropriate, and timely information is collected 8 


and distributed to the necessary individuals monitoring the Program. Vital to this effectiveness is 9 


the integrated database (detailed within the Darlington Refurbishment Project Planning and 10 


Controls Management Plan) that OPG maintains for all Program metrics and reporting data, 11 


ensuring that data fidelity is maintained. Additionally, a Nuclear Refurbishment Reporting 12 


Website is maintained and utilized across OPG as a repository for approved reports, including 13 


automated reports generated for the Program (e.g. earned value performance reports, milestone 14 


reports, risk management status reports, etc.).13 It also provides the list of reports generated for 15 


the Program stakeholders including Board update reports, monthly program status reports for 16 


senior management, and an annual report for the OEB, among other reports. 17 


 18 


G.  LESSONS LEARNED  19 


Q. What lessons learned procedures did you review? 20 


A. I reviewed the Nuclear Refurbishment Lessons Learned (Rev 001)14 procedure, which was 21 


initially issued after my Unit 2 assessment was performed and thus was not reviewed previously. 22 


This document serves as a guide that details the lessons learned process OPG has implemented on 23 


the Program.  24 


 25 


Q. What were your overall findings on OPG’s lessons learned procedure? 26 
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A. The lessons learned procedure establishes a process that uses a three-phased approach: 1 


identification and documentation; evaluation and incorporation; and verification, which I found to 2 


be consistent with lesson learned practices used in other large and complex programs.15  3 


• Identification & Documentation: lessons learned are identified on an ongoing basis by 4 


OPG employees and its vendor partners. Post-Window lessons learned meetings are 5 


mandatory and provide a significant source of tactical lessons learned for scope that is 6 


planned to be repeated on future refurbishment units and/or maintenance scope in 7 


planned outages. For the TG and RFR, which are much larger projects than the other 8 


scopes of work in the Program, the lessons learned meetings are held after major 9 


component completion and post-comprehensive work package completion, respectively. 10 


Programmatic lessons learned meetings/workshops are also conducted as requested by 11 


employee/vendor or from the lessons learned program team and cover a wider range of 12 


topics (e.g. trending issues, critical hold points, program risks, etc.). Additionally, 13 


strategic improvements are identified through interviews with OPG personnel and 14 


vendors following each Program segment that may provide value added or enhancing 15 


alternative strategies (e.g. organizational changes, contract or execution strategies, etc.) 16 


that may not otherwise be captured through the tactical lessons learned process. Lessons 17 


learned identified through these processes are generally collected within the a risk 18 


management software platform utilized by OPG, which serves as a single repository for 19 


documentation of all OPG’s Program lessons learned (contractors and vendors, however, 20 


maintain their own lessons learned systems, e.g. CanAtom collects lessons learned 21 


internally, typically related to modifications and safety issues, etc., which are reviewed 22 


and shared with OPG). Additionally, a monthly lessons learned status report is issued to 23 


the Refurbishment Management Team that provides a summary of lessons learned 24 


collected, meetings held, and other related information.  25 
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• Evaluation & Incorporation: A Lessons Learned Tracking File is utilized that allows for 1 


review of the lessons learned and sorting by discrete data points. Project/functional 2 


managers then conduct an initial screening of lessons from the tracking file to determine 3 


the validity (i.e. ensuring it has value, is still applicable, etc.). Lessons learned are then 4 


evaluated and assigned a tiered ranking (0-3; with 0 representing strategic improvements 5 


identified by the Executive Team; and 1-3 representing the tactical lessons learned having 6 


thresholds based on impact/scope, with 1 being more significant, i.e. savings >$5M or 7 


outside of approved scope, 2 being moderate, i.e. savings >$500K or non-critical path 8 


savings of >5 days, and 3 being the lowest level, i.e. within scope/budget, and no critical 9 


path impacts, etc.) to ensure the more significant lessons learned receive the appropriate 10 


amount of attention and effort. The tiered rankings also establish the requirements for 11 


implementation of the lessons learned, such as Tier 1 and 2 requiring a formal action 12 


tracking via the risk management software platform. The gated process used by OPG for 13 


funding and approval of projects ensures that lessons learned have been evaluated and 14 


appropriately incorporated into the planning by requiring their incorporation prior to 15 


release of execution funding (Gate 3).  16 


• Verification: as part of the post-window lessons learned meetings, the Program 17 


Management Team (PMT) will evaluate if lessons learned from prior efforts were 18 


effective in resolving the issue or providing the benefits as intended. 19 


 I found that the lessons learned process, as detailed in the Nuclear Refurbishment Lessons 20 


Learned procedure, is a robust guide for effectively identifying, evaluating, incorporating, and 21 


verifying lessons learned on the Program. Industry standards, such as the PMBOK or AACE’s 22 


Project Planning recommended practice, 16 recognize the importance of lessons learned, but 23 


generally limit their discussion to maintaining a lessons learned register. Thus, I found OPG’s 24 


lessons learned process goes beyond industry standards by establishing a process that ensures 25 


effective capture, documentation, evaluation, and incorporation and verification of lessons 26 
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learned. Further, I found that OPG’s strategic improvements such as the hybrid schedule, allow 1 


for step improvements in the Program based on my review of Unit 2’s planned execution that 2 


should see unit-over-unit improvements.  3 


 4 


IV. UNITS 3, 1, AND 4 PLANNING 5 


A.  OVERALL FINDINGS 6 


Q. How did you evaluate OPG’s planning for execution of Units 3, 1, and 4? 7 


A. I began my evaluation by examining the policies and procedures implemented by OPG to provide 8 


governance and structure to OPG’s management of the Program. As discussed above, given that 9 


the prior Unit 2 assessment also featured a review of policies and procedures, this evaluation 10 


focused on the evolution of those policies and procedures, assessing that evolution and reviewing 11 


the policies and procedures and their evolution against industry standards to ensure the policies 12 


and procedures in place for the Remaining Units remain effective tools to plan and manage the 13 


Program.  14 


 I then looked at the key lessons learned and other strategic improvements identified and 15 


implemented by OPG from the Unit 2 experience to understand the basis for these elements (i.e. 16 


what circumstances led them to be identified and how they can improve the future performance in 17 


the Program). Corresponding with those efforts, a review of the unit-over-unit scope differences 18 


was also performed to appreciate how these differences may influence the planning and execution 19 


of these units. Included in this examination was a review of risk assessments performed by OPG 20 


and how those risks influenced the cost and schedule estimates, particularly in regard to the actual 21 


Unit 2 experience and any FOAK/first-in-a-while (FIAW) work on the Remaining Units. 22 


Understanding these elements, I then examined the current cost and schedule estimates, including 23 


planned unit-over-unit improvements, for the Remaining Units to reach a determination that this 24 


experience and these factors were appropriately accounted for in planning the execution of Unit 3 25 


and in the initial planning for Units 1 and 4.   26 
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Another aspect of this overall evaluation focused on the organization within OPG that is leading 1 


the planning and execution of these Remaining Units, including the training and succession 2 


planning initiatives established by OPG to ensure that the appropriate type and amount of skilled 3 


resources remain available to OPG. These evaluations were supported through interviews 4 


conducted with OPG personnel to further explore the planning and preparation for Units 3, 1, and 5 


4. 6 


 7 


Q. What are your overall findings on OPG’s planning for execution of Units 3, 1 and 4? 8 


A. I found that OPG’s oversight remains effectively consistent with the oversight in place for the 9 


Unit 2 execution, with some changes made to reflect the current status of the Program while 10 


remaining very robust and continuing to include multiple points of internal and external 11 


oversight. The OPG team leading the Unit 3 execution has direct experience on Unit 2. OPG is 12 


also supported by a strong training and retention program to ensure it continues to have well-13 


qualified personnel and the adequate number of resources to maintain program success.  14 


 Succession planning at OPG, and specifically within the DRP includes robust processes 15 


supported by regular reviews and meetings to ensure the needed talent is trained and prepared to 16 


support ongoing efforts. This includes succession planning for vendors, like CanAtom, who have 17 


established their own succession planning efforts to support successful execution of the full 18 


Program.  19 


 I also found that the unit-over-unit scope changes and unit-over-unit expected efficiency 20 


improvements have been appropriately accounted for in the planning for execution of the 21 


Remaining Units, including within the cost estimates and schedules and based on these findings, I 22 


would expect OPG to realize these unit-over-unit improvements. 23 


 I further found that OPG has a robust lessons learned program that operates as intended following 24 


an identification/evaluation/verification process that has demonstrated its success through the 25 


incorporation of several lessons learned and will continue to be utilized. Lessons learned have 26 
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been appropriately considered in the planning for the Remaining Units, including incorporation 1 


into the schedules and cost estimates.  2 


  3 


B.  PROGRAM OVERSIGHT AND ORGANIZATION  4 


Q. Has OPG’s oversight of the Program changed since the Unit 2 assessment? 5 


A. I found that the oversight groups that monitored the planning and execution of Unit 2 were 6 


reassessed by OPG for the necessary oversight on the Remaining Units. The result of the 7 


reassessment was that slight refinements have been implemented as would be expected during the 8 


normal course of review that reflects the current status of the Program. For example: 9 


• I found the Program Assurance Group (PAG) historically performed surveillances across 10 


OPG’s projects, including the DRP. However, within the DRP, the Nuclear Oversight 11 


group also performs surveillances. Thus, OPG reasonably determined that consolidating 12 


these dual oversight functions could streamline the DRP oversight. Based on that 13 


determination, OPG made the decision to maintain DRP surveillances within the Nuclear 14 


Oversight group, as that group has additional expertise that is applicable to the Program 15 


while still maintaining the independence required in the oversight role which I found to 16 


be prudent to avoid duplication of efforts. 17  17 


• Burns & McDonnell/Modus were contracted to perform independent updates on Unit 2 18 


execution that were reported to the Darlington Refurbishment Committee (DRC) of the 19 


OPG Board. 18 This group was also requested by the DRC to perform an evaluation of the 20 


process used by OPG in developing the control budget and schedule for Unit 3, which 21 


was completed in November 2019. Because the Unit 3, 1, and 4 scopes are largely 22 


duplicative of Unit 2, the Board made the decision that the type of oversight performed 23 


by Burns & McDonnell/Modus was no longer needed. Therefore, at the end of 2019, the 24 


contract with Burns & McDonnell/Modus was mutually agreed to expire and the Board 25 
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moved the role of the Refurbishment Construction Review Board (RCRB) to the role of 1 


Independent Oversight. OPG will continue to utilize other oversight groups (e.g. Internal 2 


Audit) as appropriate. 19  3 


• Should there be a specific need for additional oversight on the Program in specific areas, 4 


multiple external agencies are available to provide such services in the areas of their 5 


expertise and experience based on the request of the Program or OPG Executive 6 


Management.  7 


• The RCRB is comprised of a team of experts with significant hands-on experience 8 


managing and overseeing large-scale nuclear projects and/or operations. During the 9 


execution of the Unit 2 refurbishment, the RCRP conducted multiple site visits per year 10 


and prepared reports as independent oversight to DRP Management. In its new role as 11 


independent oversight to the DRC of the OPG Board, the RCRB will continue to conduct 12 


independent assessments approximately three-four times a year reporting to the DRC of 13 


the OPG Board on its observations and any recommendations or opportunities identified. 14 


The RCRB will primarily observe and report on aspects of the Program related to safety, 15 


cost, schedule, and quality. Its assessments are also intended to discuss project 16 


performance, and identify risks, and opportunities that the project may not perceive. I 17 


found the decision to appoint the RCRB to the role of Independent Oversight to the DRC 18 


of the OPG Board to be reasonable and prudent. 20 19 


Additionally, the 2020-2021 Integrated Assurance Plan that outlines the assurance activities, 20 


identified key areas for oversight currently planned or underway for Unit 3, including:21 21 


• The TG controls upgrade – representing FOAK scope for Unit 3 and included a 22 


readiness audit conducted by Internal Audit; 23 


• Resourcing and management of Unit overlap – focusing on Units 3 and 1 overlap to 24 


identify and mitigate risks of simultaneous refurbishment on multiple units; 25 
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• Implementation of Covid-19 protocols – protocols implemented in March 2020 in 1 


response to the Covid-19 pandemic will be the focus of internal self-assessments and 2 


oversight from the Nuclear Oversight Group and Internal Audit to ensure the continued 3 


safety of the workers while maintaining the program work; and, 4 


• Incorporation of lessons learned and key performance metrics – early tracking of project 5 


performance on Unit 3 will be key to confirm the Unit 2 lessons learned have been 6 


successfully incorporated and are achieving the expected results. 7 


These plans are subject to change as project risks evolve, which is reflected through continual 8 


assessment of the assurance plans and activities. 9 


 10 


Q. Is it industry practice or prudent for the oversight of a megaproject or megaprogram to be 11 


adjusted as the program matures? 12 


A. Yes. At a high-level, one example of changing requirements of oversight is the difference 13 


between the planning and execution phases of a megaprogram. The planning phase generally 14 


requires a fairly robust level of oversight to ensure the processes, procedures, resources, 15 


assumptions, and other factors have been identified, assessed, improved (if needed), and are ready 16 


for execution. Early in the execution phase, the oversight typically remains fairly robust to ensure 17 


the execution is carried out as intended. As the megaproject or megaprogram reaches a more 18 


mature stage of development, such as following the completion of the first unit within the DRP, 19 


the level of oversight may be adjusted based on the experience gained and the higher confidence 20 


realized from the execution to date. Likewise, if specific issues are encountered during execution, 21 


it similarly may require different expertise within the oversight group to ensure the issues are 22 


adequately addressed. 23 


 As an example, when Duke Energy initially embarked on its Ash Removal Program, it retained 24 


an independent Program Management Oversight Board (PMOB) which I personally chaired. As 25 


the Program matured and the policies and procedures and execution processes were developed, 26 
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implemented, and assessed by the PMOB, the need for such a large formal oversight group was 1 


no longer necessary as it accomplished its intended scope.  2 


 3 


Q. Have there been changes to the reporting on the Program implemented since execution of 4 


Unit 2 began? 5 


A. Reporting on the Program remains largely unchanged from what was implemented on Unit 2, 6 


with a Nuclear Refurbishment website/database utilized that allows the generation of reports on 7 


key metrics (e.g. earned value management, milestone reports, risk management status reports, 8 


etc.). 22 There are no major changes to the program progress metrics, but based on Unit 2 lessons 9 


learned, there are enhancements to how the metrics are implemented with reporting to ensure the 10 


appropriate information is available to management to inform decision-making. For example, 11 


standardized reporting across all Refurbishment bundles/projects and consistent earned value 12 


methodologies were established to facilitate accountability for performance and support timely 13 


decision-making. 23 OPG also worked with vendors to improve alignment between vendor and 14 


OPG reporting schedule, which enhances the decision-making process by ensuring timely, 15 


relevant, and consistent information continues to be available. 24 16 


 17 


Q. In your opinion, does OPG still have effective oversight in place as it continues executing 18 


the Program?  19 


A. Yes, similar to my findings for Unit 2, I conclude that OPG senior management, executive 20 


management, and the Board: (i) have efficient oversight processes in place; (ii) are focused on 21 


important process/progress issues; (iii) are participating fully in strategic decisions; (iv) are active 22 


in issue resolution and are informed and engaged in the planning and pre-execution phases, and 23 


(v) based on these findings should see unit-over-unit improvements. I also conclude that OPG’s 24 


oversight process is thorough, complete, and consistent with what I would expect from a 25 


reasonable and prudent utility company embarking on this type of megaprogram. 26 
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 1 


Q. Does OPG continue to possess the necessary level of experience and expertise to successfully 2 


execute a megaprogram the size and complexity of the Darlington Refurbishment Program? 3 


A. Yes, as I found in my Unit 2 assessment, OPG had extensive experience managing nuclear 4 


construction projects, including intimate involvement with the engineering and project 5 


management aspects of those projects. During the current assessment, interviews of 18 6 


individuals involved in the DRP in different capacities were conducted, from the Senior Vice 7 


President (SVP) of Nuclear Refurbishment to the Director of Project Controls to the Director of 8 


Nuclear Refurbishment Training. I find that OPG continues to have well-qualified individuals 9 


with appropriate experience and expertise in place to execute the Program. 10 


 11 


Q. Have there been any changes to the Program organization since your Unit 2 assessment? 12 


A. Yes, as of September 2020, OPG implemented a realignment across its entire organization, 13 


including the DRP. 25 This realignment is intended to better integrate OPG to improve 14 


collaboration, innovation, and enterprise talent development. While this realignment brings about 15 


a number of changes to the overall OPG organization, for the purposes of the DRP, the changes 16 


are primarily seen in the newly established Enterprise Projects organization. The Enterprise 17 


Projects organization is led by the Chief Projects Officer and includes leadership roles for the 18 


SVP, Nuclear Refurbishment, the VP, Enterprise Project Management Office, the VP, Nuclear 19 


Projects, the Director, Renewable Generation Projects, and the VP, Project Assurance & 20 


Commercial Management. 26 The SVP, Nuclear Refurbishment is further supported by the SVP, 21 


U3 Refurb Execution, the VP, U1/U4 Planning, and the VP, Support U1/U3/U4. 27  22 


Dietmar Reiner, who was SVP, Nuclear Projects at the time of my Unit 2 assessment, is now 23 


serving as SVP, Refurbishment Transition until March 2021, at which point Mr. Reiner is 24 


expected to transition to an advisory role that will help OPG to maintain a clear and strategic 25 


understanding of large project execution. 28 26 
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 I found that these changes to the Program organization, while relatively immaterial in nature were 1 


reasonable and appropriate based upon the status of the Program, OPG’s succession planning and 2 


talent development efforts, and reflect alignment with other OPG strategic initiatives such as the 3 


Project Excellence initiative.    4 


 5 


Q. What steps has OPG taken to ensure it maintains the necessary resources for the duration 6 


of the Program? 7 


A.  I found that OPG has taken the following steps to ensure it maintains the necessary resources for 8 


the duration of the Program: 9 


• Functional support from internal groups within OPG for the execution of Units 3, 1, and 10 


4 have been assessed by OPG to ensure the appropriate resources are available (and have 11 


been included in the corresponding estimates). The assessment includes reviewing the 12 


Unit 2 forecasts/actuals and updating the assumptions for the forecasts for the future units 13 


accordingly. 29  14 


• By utilizing a hybrid shift schedule, an idea originated by CanAtom, OPG has been able 15 


to reduce the required resources (two crews vs. four crews on Unit 2), which also reduces 16 


the required supervisory/management oversight in addition to mitigating some of the risk 17 


associated with craft availability. 30 By instituting a hybrid schedule, I conclude that OPG 18 


and its vendors will likely increase their ability to retain resources and improve 19 


productivity given the reduction of fatigue and burnout from moving to the hybrid shift 20 


schedule.    21 


• Units 3, 1, and 4 will feature a project-centric model that utilizes a dedicated organization 22 


and resources for each of the Lead In (Removal Series), Lead Out (Installation Series), 23 


and Feeder series for each subsequent unit. 31 The teams performing the work will also be 24 


grouped by specific area and transition from unit-to-unit in that area, rather than 25 


transitioning to new work types/series as was done during the bulk of Unit 2, which I 26 
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conclude should enhance the expertise and proficiency of the teams performing the work 1 


and increase retention of those same teams with the expectation of long-term employment 2 


over the Program duration. In addition, this model is expected to improve execution 3 


during the overlapping refurbishment outages planned for the Remaining Units because it 4 


will avoid the necessity to complete the same work simultaneously on overlapping units.  5 


• OPG actively monitors the organizational structure for the DRP to ensure that the right 6 


number and type of resources are available to support the execution of the Program.32 7 


Through this active monitoring I found that OPG has identified enhancements based on 8 


the observed experience to date, such as the hybrid shift schedule and the project-centric 9 


model for each series, that are designed to increase the effectiveness and employee/craft 10 


retention in executing Units 3, 1, and 4. 33 11 


 12 


Q. Does OPG’s approach to its oversight and its program organization remain reasonable and 13 


appropriate? 14 


A. Yes. OPG’s oversight remains very robust and provides the appropriate accountability to manage 15 


this large and complex Program. By leveraging internal and external expertise and having clear 16 


and structured communications, the information gleaned from this oversight is conveyed to the 17 


appropriate individuals that utilize the information in continuing to plan, manage, and execute the 18 


Program.  19 


Similarly, based on my Unit 2 assessment, I found that the program organization is comprised of 20 


many individuals that have direct experience on Unit 2, which will serve as a benefit to OPG in 21 


carrying out the Remaining Units. I further found that the program organization also benefits 22 


from a robust succession planning and training initiatives led by OPG to provide assurance that 23 


the appropriate expertise remains within the organization to facilitate successful execution of the 24 


Program. 25 


  26 
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C.  CONTRACT MANAGEMENT  1 


Q. Please explain “contract management” and specifically how it differs from “commercial 2 


management.” 3 


A. Within OPG, contract management concerns the processes and actions that support the parties of 4 


a contract (e.g. owner and subcontractor) in meeting the objectives and requirements as defined 5 


within the contract.34 These contract management efforts support the commercial management 6 


efforts by OPG, which include development of the contract strategies for the major work 7 


packages, vendor selection and contract negotiation, and contract closeout, including resolution of 8 


claims. 35  9 


 10 


Q. How would you define the contract management style being implemented for Unit 3? 11 


A. I found that OPG continues to practice a collaboration management style. 12 


 13 


Q. What is collaboration management? 14 


A. Collaboration management is defined as a collection of various management techniques used to 15 


bring a sense of unity and teamwork among managers, supervisors, and the employees within 16 


organizations. By actively working together as a team, complex projects can be accomplished 17 


within a given timeframe. Per the UK’s National Building Specification Organization (NBS), 18 


“Collaboration construction contracts maybe described as providing a mechanism for 19 


organizations involved in a construction project to work together-to proactively and jointly 20 


manage project risks-in order to achieve the common goal of effective project execution. This 21 


includes encouraging innovation and continuous improvement during the course of a project or 22 


series of projects.”36  23 


The concept behind a collaborative management style is to allow managers to combine their 24 


strengths with the strengths of their team making it possible to overcome any individual team 25 


member weakness thus enhancing the efficiency and productivity. 26 
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 1 


Q. What benefits does collaboration management have on a megaproject? 2 


A. Megaprojects by their very nature are comprised of multiple, layered projects within an overall 3 


framework. By actively involving all project members in the planning and control processes, 4 


fostering systems, processes and communication, teams can be more productive and avert 5 


problems and issues. Management is considered an integral part of the project work for all team 6 


members. 7 


Roles and responsibilities are clearly defined, with interfaces between the subprojects established 8 


that promote the transparent flow of information. Project members plan their work scopes and 9 


assume direct responsibility for coordination with other sub-projects. 10 


The success of the improved efficiencies experienced during the “One Team” approach for Unit 2 11 


engineering has led OPG to seek to expand the team integration to the TG and RFR projects. 37 12 


OPG’s One Team principles are based on an approach that does not take away vendor roles and 13 


responsibilities or change any rights and obligations of OPG or its vendors from what is provided 14 


in the individual agreements between those parties.38 What the One Team approach offers is: an 15 


increase in collaboration, optimization of processes, removal of organizational silos, streamlining 16 


redundant functions/positions, increasing transparency, and ensures the best qualified personnel 17 


are deployed in the appropriate roles on a prioritized basis. 39 All this supports an overarching 18 


objective of the One Team approach to improve performance in safety, quality, cost, and 19 


schedule; the four pillars of success in the Program.40   20 


As the Balance of Plant (BOP) work is less complex than that of the TG and RFR work, OPG 21 


consciously made the decision not to use the One Team approach on BOP work. Further, 22 


engineering replication for the Remaining Units has been moved inside OPG and some scopes of 23 


work have been reassigned with OPG to align work more closely to existing organizational 24 


strengths. 41 25 
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I find these changes to be reasonable and that these changes should see positive affects to overall 1 


performance on the Program, including cost and schedule.   2 


 3 


Q. Is it industry practice to enhance contract management strategies based on execution 4 


experience? 5 


A. Yes. There are five common objectives to every megaproject (safety, scope, cost, schedule, and 6 


quality). They can be achieved by establishing reasonable span of control, testing the 7 


implementation of policies and procedures at the project level, and instituting a continuous 8 


improvement loop using lessons learned. By using collaborative management systems, tools and 9 


approach, the project teams are an active, learning, problem solving organization that adapts to 10 


changes in conditions, seeking solutions and averting problems before they happen. Enhancing 11 


contract management as experience is gained on actual execution of the work and implementation 12 


of the contracts should be expected as a standard contract management practice and is a key 13 


component of collaboration management. As explained by McKinsey & Company, 14 


“Collaborative contracting is also geared toward building better relationships, but it lies within 15 


the fold of traditional contracting. In encourages more cooperative relationships along a 16 


project’s contracting life cycle…by offering incentives for various cooperative practices and 17 


behaviors. And it achieves this collaboration without completely overhauling the way the 18 


contractual relationships work.”42  19 


 20 


Q. What were your overall findings on OPG’s contract management? 21 


A. I found that OPG has taken proactive steps in best aligning its contract management for the 22 


execution of the Remaining Units based on positive results of the Unit 2 engineering “One Team” 23 


approach that enhanced the collaboration management on the Program. The progress made should 24 


provide OPG with additional confidence that the TG and RFR work can be accomplished within 25 


the planned budget and schedule. 43 Further, the amendment to the RFR contract has an 26 
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appropriate adjustment to the contract management strategy through the introduction of additional 1 


collaborative principles and enhancements to the incentive and disincentive mechanics which 2 


should drive improved performance in the Remaining Units. 3 


    4 


Q. What were the enhancements made to the incentive and disincentive mechanism of the RFR 5 


contract? 6 


A. Through the return to service of Unit 2 in June 2020, OPG and CanAtom worked to resolve 7 


outstanding commercial issues related to Unit 2 and apply their Unit 2 experience to planning for 8 


the Remaining Units. As part of their resolution, , the parties agreed to enhance the incentive and 9 


disincentive structure to put the parties in a position to execute the Remaining Units more 10 


efficiently based on the experience and lessons learned from Unit 2. 44 These 11 


incentives/disincentives are directly tied to the cost and schedule performance of the contractor, 12 


which benefits both parties by aligning the goals and objectives of the parties towards successful 13 


execution and completion of the Remaining Units. For example, a new schedule incentive is tied 14 


to the more aggressive working schedule (previously the schedule incentive was only tied to 15 


longer execution durations) where the contractor receives an incentive up to $25 million for 16 


achieving completion per the working schedule. OPG benefits from this approach as if the 17 


working schedule is achieved, it will have unused schedule contingency (greater than the 18 


incentive amount) that it can apply to this incentive. Similarly, the cost targets in this agreement 19 


are structured to better align goals such that the contractor has the opportunity to share in the cost 20 


savings should the work be completed under a set threshold, and likewise penalties are in place 21 


should the costs exceed set thresholds. The cost and schedule thresholds under the new 22 


incentive/disincentive regimen were developed such that there is no neutral band between the 23 


incentives being obtained and the disincentives being realized, thus putting OPG in a stronger 24 


position where it either realizes the improved contractor performance or it recovers additional 25 


costs from the contractor should the incentive thresholds not be met.  26 
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 1 


Q. Is it reasonable and appropriate to revise contractual incentives/disincentives during the 2 


execution of a megaprogram? 3 


A. Yes, in my experience adjusting the contractual incentives and/or disincentives to reflect the 4 


actual execution experience is an appropriate method of ensuring the contractual mechanisms in 5 


place support the successful execution of the megaprogram, particularly given the complexity and 6 


unknown issues that are frequently encountered on these programs. As the authors of “Five Rules 7 


for Managing Large, Complex Projects” noted, “Complexity usually increases with project scale, 8 


and complexity can give rise to uncertainty and an inability to foresee the difficulties, changing 9 


conditions, and unanticipated opportunities that will be encountered…we argue that one way to 10 


manage the uncertainties is to innovate throughout the course of the project.” The authors further 11 


stated that, “The client creates incentives encouraging contractors working on the project to 12 


reveal problems, recover costs, achieve agreed-upon profit margins, exploit innovative 13 


possibilities, and build solutions.”45 Thus, not only is adjusting contractual 14 


incentives/disincentives a reasonable mechanism to managing the Program, it can provide 15 


benefits to both parties and help ensure successful completion of the Program. 16 


 17 


D.  UNIT-OVER-UNIT SCOPE CHANGES 18 


Q. What are the changes in scope from Unit 2 to Unit 3? 19 


A. The majority of work across the four units in the DRP is the same scope, however, there are 20 


specific scope differences that exist, including notably the TG controls upgrade (for Units 3, 1, 21 


and 4) and the Generator Stator in-situ rewind (for Units 3 and 4) that were not performed during 22 


the Unit 2 execution. Likewise, refurbishment support facilities (e.g. shop & work areas, 23 


washrooms, radiation protection facility, etc.) that were part of the Unit 2 scope will continue to 24 


be used across the Remaining Units, but expectedly will not have to be reconstructed. Other items 25 


within the Unit 2 scope that are not repeated include one-time defuel engineering. 46  26 
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One of the changes from the Unit 2 execution will be the strategic improvement that will 1 


implement new tooling not used on Unit 2. Collectively these new tooling improvements  are 2 


referred to as “Darlington Unit 3 Improvements Project” (D3IP) and have been incorporated as an 3 


additional scope item for Unit 3. 47 While it will continue to be utilized in Units 1 and 4, the costs 4 


are captured within the Unit 3 estimate and are expected to be more than offset by productivity 5 


and schedule improvements. 48  6 


 7 


Q. Were there any notable scope changes for any vendors/contractors from Unit 2 to Units 3, 1 8 


and 4? 9 


A. Yes. With respect to the TG – the initial plan was to replace the Unit 3 stator with a new stator 10 


and subsequently rewind the removed Unit 3 stator for installation in Unit 4. 49 The Unit 4 stator 11 


would then be rewound and used as the Station spare. 50 OPG evaluated the alternative of an in-12 


situ rewind on the turbine floor for Unit 3 and Unit 4, based on GE’s proposal for this work and 13 


its multiple experiences globally in performing similar work. 51 Rewinding the generator in-situ 14 


will not require the TG Project to fully disassemble the generator or lifting and rigging of the 15 


stator. Completing the stator re-wind in-situ removes the stator lifting and rigging risk, a 16 


significant risk reduction. In this scenario, the new purchased stator will become the Station 17 


spare. OPG accordingly, concluded this scope change in addition to reducing risk, should result in 18 


both a cost and schedule savings. 52 Since GE is the Original Equipment Manufacturer (OEM) on 19 


the mechanical equipment (GE bought out Alstom) and it is the same turbine set as is utilized in 20 


US plants where GE performs the same work regularly, I found that OPG’s decision to be 21 


reasonable based on the GE proposed time/cost savings that supported this decision (can be 22 


completed in approximately two months vs. approximately seven months as originally planned).53 23 


Similarly, a change in execution strategy was implemented for the TG shaft line inspection and 24 


maintenance scope and Unit 1 rotor pull and inspection. 54 Like the stator change in execution 25 


strategy, this scope was originally awarded to CanAtom, but OPG determined that by awarding 26 
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the TG shaft line inspection and maintenance scope to GE that cost and schedule savings could be 1 


realized, as well as having the benefit of the OEM executing the work. 55 Additionally, GE 2 


confirmed with OPG it intends to use the majority of the same resources, including all key 3 


personnel and tooling and test equipment, that it used at Bruce Power for these scopes of work, 4 


which benefits OPG as these resources already performed an audit an accounting of all tools to 5 


ensure the performance, functionality, and certification/calibration is up to date. 56 I found this 6 


decision to be reasonable and prudent as this change in strategy is expected to result in savings 7 


across Units 3, 1, and 4 and reduce the duration of the shaft line work from 250 days to 54 days.57 8 


I further found that as CanAtom will retain all the modifications in the TG controls upgrades, 9 


CanAtom will be well positioned to successfully complete this work in accordance with the 10 


planned budget and schedule as CanAtom will be able to focus its work strictly on the 11 


modifications. 58  12 


 13 


Q. How have these scope changes been accounted for in the planning for execution of Unit 3 14 


including the cost and schedule estimates? 15 


A. The differences in scope between Unit 2 and Unit 3 have been specifically identified and 16 


reviewed by OPG and are reflected in the current cost and schedule estimates for Unit 3, 17 


including detailed comparisons of how the scope differences have driven variances to the cost and 18 


schedule estimates.  19 


A prime example of how the scope changes have influenced the planning and affected the cost 20 


and schedule estimates is through the D3IP tooling improvements, which are discussed in greater 21 


detail in the lessons learned discussion below. These D3IP tooling improvements have a total 22 


estimated cost of $65 million, which has been included in the Unit 3 cost estimate and is further 23 


expected to have a net-zero cost from the efficiencies the investments support.59 The benefits 24 


from these tooling improvements have similarly been captured in the respective Units 3, 1, and 4 25 


schedules where approximately 60 days savings for each unit’s critical path are anticipated. 60  26 
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 1 


Q. Are there notable scope changes for Units 1 and 4 as well? 2 


A. As noted above, the majority of the scope remains consistent across each of the Units, however, 3 


there are some minor differences going forward on Units 1 and 4. For Unit 1, it, like Unit 2 does 4 


not include a stator replacement that are part of the Unit 3 and 4 scopes. 61 Additionally, the 5 


tooling investments that represent new scope for Unit 3 will continue to be utilized for Units 1 6 


and 4, but do not require additional investment for these subsequent units.62 Lastly, there are 7 


certain program closeout activities that are associated solely with Unit 4, given that it is the last 8 


unit to be executed in the Program. 9 


 In summary, I find that OPG has accounted for unit-over-unit scope changes and unit-over-unit 10 


efficiency improvements in the planning for the Remaining Units and the preparation to execute 11 


Unit 3, including incorporation into the cost and schedule estimates.  12 


 13 


E.  UNIT 2 LESSONS LEARNED 14 


Q. Please summarize the lessons learned gained from the Unit 2 execution. 15 


A. In summary, I find that:  16 


• In total, more than 4,000 lessons learned have been captured on the Program to date. 63 As 17 


explained in the policies and procedures discussion, OPG captures by tiers – with Tier 0 18 


representing strategic improvements at the enterprise level; Tier 1 including 19 


FOAK/FIAW approaches, and/or significant cost/schedule savings; Tier 2 exceeding the 20 


current control budget, and/or moderate cost/schedule savings; and Tier 3 being within 21 


current scope/budget and no critical path impacts. While OPG has begun to incorporate 22 


or will incorporate open lessons learned into the Unit 3 execution plan, the majority have 23 


been in the lower tiers (Tier 2/Tier 3) based on OPG’s tiered system to categorizing 24 


lessons learned, as would be expected from the lessons learned process naturally 25 


identifying a significantly higher volume of smaller/tactical lessons learned than large 26 
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over-arching or strategic improvements.64 I find this process to be reasonable and in 1 


accordance with industry best practice.  2 


• While many lessons learned were identified from the Unit 2 experience, OPG 3 


continuously seeks lessons learned from outside the organization as well (Bruce Power, 4 


Southern Company’s Vogtle Units 3 & 4, other industry sources).  5 


• OPG conducts post-window lessons learned meetings as a mandatory milestone 6 


following completion of a window. 65 These post-window lessons learned meetings 7 


include relevant vendor partners and other groups (e.g. operations, maintenance, system 8 


engineering, etc.) that participate in a review of the performance during execution of the 9 


window, including review of field changes, station condition reports, key risks, and 10 


cost/schedule performance in addition to identification of lessons learned. 66 For key 11 


execution windows, OPG conducts a “milestone completion report” that is intended to 12 


provide senior leadership at OPG with a high-level summary of these key execution 13 


windows, including identification of key successes and lessons learned. 67 I find this to be 14 


an effective process that should allow for continuous enhancements to better assure the 15 


efficiencies identified will be obtained.  16 


 17 


Q. Can you provide examples of some of the more notable lessons learned? 18 


A. Yes. The following represent the more significant lessons learned and strategic improvements 19 


that should result in cost and/or schedule savings and improve the confidence in the Program 20 


being successfully completed: 21 


• The D3IP tooling improvements are one of the more significant categories of strategic 22 


improvements implemented by OPG. Smaller D3IP projects were deployed during 23 


execution of Unit 2 and resulted in at least 15 days of activities being eliminated or 24 


removed from the critical path and have already paid for their initial cost. 68 Additional 25 


key projects from the D3IP initiative being incorporated into the execution of Units 3, 1, 26 
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and 4 include modified installation worktables, bellow cut tool improvements, and 1 


tooling to support the combined removal of the pressure tube and calandria tube. 69 Some 2 


of these additional D3IP tooling improvements could have been available for execution 3 


during Unit 2, but because they are FOAK tools, OPG opted to reduce the risk associated 4 


with using them on the first unit of the DRP, while also reducing the risk for Units 3, 1, 5 


and 4, as the standard tooling sets remain available for use if needed. Collectively, these 6 


tooling improvements have a cost of $65 million included in the Unit 3 costs and are 7 


expected to provide an improvement of 60 critical path days per unit if successful, which 8 


would result in a net zero cost for their implementation. 70 The detailed aspects of the new 9 


tooling improvements are as follows:71  10 


 Modified Installation Worktables:  11 


o Supports two times the tools. 12 


o Expected to save 26 critical path days per unit. 13 


o Similar tables built for Bruce Power in same shop, so low fabrication 14 


risks (not FOAK). 15 


 Bellow Cut Tool: 16 


o Improvement resulted from collaboration with Bruce Power.  17 


o Results in faster cutter drive, faster z-drive, and an expected 4 days per 18 


unit total improvement. 19 


o Manufacturing on schedule, first tools shipping April 2020, with first 20 


execution planned for March 2021. 21 


 Pressure Tube (PT)/Calandria Tube (CT) Combined Removal: 22 


o Expected to save 30 critical path days per unit. 23 


o Design complete, proof-of-principle tests complete, manufacturing in 24 


process.  25 
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o Business case approved for use on Units 1 and 4, but currently on track 1 


and planning for deployment on Unit 3 (July 2021) and has been 2 


incorporated into the current Unit 3 schedule. 3 


• Lessons learned incorporated into the planning for the Remaining Units specific to the 4 


feeder series which should increase the efficiency of the work to be performed and move 5 


work off the critical path that experienced challenges during Unit 2’s execution 6 


including:72  7 


 While feeders were identified as a long-lead item, Unit 2 experienced delays in 8 


receipt of the new feeders due to fabrication backlogs; as a result, all Unit 3 9 


feeders were planned with extra procurement durations and will be received at 10 


the Station at least 12 months prior to the installation window. 11 


 Unit 2 execution involved training boilermakers in use of machine orbital 12 


welding technology; Remaining Units will utilize specialty welders with deep 13 


experience to improve productivity and reduce weld-failure rates. 14 


 Unit 2 deployed a complex reactor-face scaffold approach to open up eight 15 


quadrants for simultaneous work-face access; Unit 3 will deploy a simpler, 16 


streamlined scaffold approach to reduce congestion, speed transitions from work-17 


face to work-face and leverage a smaller, more highly skilled workforce. 18 


 Unit 2 removed both inlet and outlet feeder stubs requiring welding new feeders 19 


to header nozzles; Unit 3 will leave inlet stubs in place reducing welding risk and 20 


complexity.  21 


 Unit 2 experienced lower feeder delays due to pushes to upper & middle feeder 22 


schedules that became critical path activities; Unit 3 reflected this experience in 23 


the current schedule and also benefits from the use of dedicated resources that 24 


will perform this work for each subsequent unit. 25 
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• Fuel channel installation is the most complex work series in the refurbishment effort. 1 


Unit 2 lost 58 days versus the base plan, predominantly associated with coordination of 2 


materials and tools, human performance, End Fitting/Pressure Tube (EF/PT) alignment, 3 


and bellows welding. Unit 3, has reviewed the lessons learned thus improving the 4 


efficiencies of work execution by:73  5 


 Implementing better planning and coordination for organizing tools on the 6 


platform, including in training. 7 


 Upgrading the PT alignment tool so that it remains calibrated, is easier to use, 8 


and delivers reliable results; and 9 


 Improved welding process and increased number of welding machines on site. 10 


• Training improvements that will gain not only “A team” capability, but also increase field 11 


efficiency including:74  12 


 Training as a crew – same crew, including support functions, will continue 13 


working together as one team across the Program. 14 


 Improvements in simulating the plant environment – augmented facilities, rubber 15 


areas mimicked, training in plastics/respirators as work requires it. 16 


 Training for proficiency, not qualification – training to cycle time, performance 17 


targets established and tracked with pass/fail criteria in place; and 18 


 Training with Comprehensive Work Packages (CWPs) and tooling that will be 19 


used in the field – CWPs developed earlier to ensure materials are properly 20 


developed. 21 


• The strategic improvement to change to a hybrid shift schedule should result in both cost 22 


and schedule savings, as well as support improved productivity, reduced resource 23 


demand and resource retention, 75 as I will discuss later with respect to the Unit 3 24 


Schedule.   25 
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• OPG’s Radiation Protection Initiative that greatly enhances working rights and 1 


responsibilities for vendor partners with respect to making radiation protection related 2 


decisions and demonstrates OPG’s commitment to worker safety including:76  3 


 “Rapid Access Program” introduced to allow supervisors to electronically 4 


identify radiation protection demands to the task level of detail. Expected 5 


benefits are improved demand predictability and resource alignment and reduced 6 


waiting times for workers entering radiation work areas; and 7 


 Enhanced working rights/responsibilities for vendor partners – provides 8 


opportunity for work to be performed in low level radioactive work areas without 9 


the need for resources from the Radiation Protection Team.  10 


 11 


Q. Have any of the lessons learned already been demonstrated as effective on Unit 3? 12 


A. Yes. I found that the Unit 3 vault vapor recovery system (VVRS), which is a component of the 13 


prerequisite work for each of the units, benefited directly from discrete Unit 2 lessons learned on 14 


engineering, construction, and commissioning of the VVRS. Two examples of these discrete 15 


lessons learned include:77 16 


• On Unit 2, late delivery of materials (24” valves) contributed to delays in engineering in 17 


the planning phase and late identified changes to material specs. For Unit 3, delivery of 18 


the 24” valves were expedited, and material requirements were imbedded in the 19 


Refurbishment Milestone governance for procurement requirements for long lead 20 


materials, thus ensuring avoidance of unnecessary delays. 21 


• On Unit 2, during the installation, a valve and drain line were plugged with desiccant that 22 


caused schedule delays. For Unit 3, action was taken to schedule prerequisite tasks for 23 


Station Maintenance to clean the drain lines in advance resulting in no delays 24 


experienced on Unit 3.  25 
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In large part due to the lessons learned implemented on the Unit 3 VVRS work, this revised scope 1 


was completed with an approximate 50% reduction to the cost and schedule compared to Unit 2 


2. 78  3 


In OPG’s Unit 3 VVRS post-execution effectiveness review, additional lessons learned were 4 


identified (e.g. reducing/consolidating temporary field change requests, incorrect wiring of the 5 


limit switches on the 24” containment valves, etc.) that were incorporated into the planning and 6 


execution for Unit 1 and Unit 4. 79  7 


 8 


Q. Has OPG implemented other improvements to improve performance and efficiency on the 9 


Program? 10 


A. Yes. OPG has introduced a Lean/Kaizen program to seek additional improvements in the work 11 


processes and execution, which I find should result in both a cost and schedule savings. Current 12 


efforts include CWP review improvements, bulkhead installation process improvements as 13 


follows:80  14 


• CWP review process improvement – expected to reduce content/volume by 50%; 15 


combined work processes to streamline CWP preparation, review, and approval; 16 


• Bulkhead Installation process improvement – improved workflow/integration, leading to 17 


high confidence in completing work in the schedule duration; and 18 


• Will continue to use across other applications in the future (e.g. retube tooling platform 19 


installation, documentation process, onboarding, feeders).  20 


 21 


Q. Do the lessons learned captured on the Program support unit-over-unit productivity 22 


improvements? 23 


A. Yes, by the very nature of lessons learned, they have an overall objective to improve future 24 


performance by means such as identifying more efficient practices, avoiding issues encountered, 25 
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ensuring resource and material availability. Beyond lessons learned, the “experience curve” or 1 


“learning curve” theory provides that “as more and more units of a technology are produced, 2 


managers gain experience with the production process and may learn how to improve it, e.g. by 3 


increasing work specialisation or by reducing waste. Workers may become more efficient in their 4 


respective tasks as they continuously repeat their individual production steps.”81 Thus, based on 5 


my experience and industry best practices, repeated work from unit-to-unit is expected to result in 6 


efficiency gains not only from lessons learned, but from the natural repetition of work.  7 


I conclude that OPG has positioned itself to realize these productivity improvements and 8 


efficiencies by implementing a robust lessons learned program and undertaking other strategic 9 


improvements such as the training improvements discussed above. 10 


   11 


Q. Have the lessons learned been incorporated into Unit 3 planning including the cost and 12 


schedule estimates? 13 


A. Yes. OPG has appropriately captured lessons learned from the execution of Unit 2 that were 14 


incorporated into the planning of the Remaining Units. I find that the robust lessons learned 15 


program implemented by OPG improves the planning efforts of future units and should result in 16 


significant efficiencies that will lead to cost and schedule savings as well as reducing risks and 17 


enhancing available labor skills, labor retention, and work safety.   18 


 19 


V. CURRENT COST AND SCHEDULE ESTIMATES 20 


A.  OVERALL FINDINGS 21 


Q. What are your overall findings with regard to the development of the Unit 3 cost and 22 


schedule estimates? 23 


A. I find that both the development of cost and schedule estimates for Unit 3 (as well as Units 1 and 24 


4) have benefited from the gate review process utilized by OPG that ensures: 25 


• checks are performed at specific key milestones, usually tied to a funding release, 26 
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• lessons learned are incorporated,  1 


• assumptions are challenged, and  2 


• risks are assessed, reviewed, and quantified.  3 


Both the schedule and cost estimates, including contingency development, continued to follow 4 


industry standard practices similar to what was observed in the Unit 2 planning efforts.  5 


Further I conclude that: 6 


• As detailed in the November 2015 Board material, OPG established a funding release 7 


strategy for executing the Program that explained “Management will request a release 8 


funds [sic] in advance of each unit’s execution period to complete unit specific planning 9 


and mobilization activities including the preparation of a unit ‘check’ estimate to confirm 10 


that the cost and schedule is bounded by the execution phase business case…”82 11 


• OPG has effective processes that are rooted in industry standard practices for reviewing 12 


and updating the cost and schedule estimates of the Remaining Units. The processes 13 


account for actual experience, lessons learned, strategic improvements, and other factors 14 


that result in updated cost and schedule estimates and thus, provide a greater assurance to 15 


OPG on the status of the overall Program.  16 


• The contingency process remains in alignment with industry standards and the steps 17 


taken by OPG during its recent contingency assessment provide confidence that Unit 3 18 


can be completed within its schedule and estimate.  19 


• The Unit 3 schedule was refined based on the actual Unit 2 experience and incorporation 20 


of lessons learned and other strategic improvements undertaken by OPG. By using a 21 


hybrid shift schedule, OPG improves its ability not only to retain staff, but also benefits 22 


from expected improvements in productivity and the opportunity of having “implied 23 


float” on the non-working days, which can serve to recover lost time if needed based on a 24 


cost/benefit analysis of the then-current Program status.83 25 
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• The cost and schedule estimates were also subjected to an independent review, in 1 


alignment with industry standards. 84 The independent review confirmed that an 2 


appropriate and robust process was utilized in their development. 85  3 


 4 


Q. How did the Covid-19 pandemic affect OPG’s planning for the Remaining Units? 5 


A. Following the pandemic declaration by the Provincial Government of Ontario on March 17, 2020, 6 


OPG made the decision to focus on completion of return-to-service work on Unit 2, suspend all 7 


pre-requisite work for the Remaining Units inside the station protected area, and implement new 8 


measures to promote safety of OPG’s employees, vendor partners, and the public in alignment 9 


with mandates and guidelines from the Provincial Government of Ontario. As more was learned 10 


about the pandemic, OPG made the decision on May 5, 2020 to delay the start of the Unit 3 11 


outage approximately four months to September 3, 2020. After evaluating how this delay to Unit 12 


3 would impact the overlap of the Remaining Units, OPG determined it was appropriate to also 13 


delay Unit 1 and Unit 4 by the same four-month duration. This allows the overlap between units 14 


to remain as previously planned and maintains an end date for the Program before the end of 15 


2026. 86 I found this to be an appropriate decision that balances the plan to execute the Program 16 


with the impacts and uncertainties present due to the Covid-19 pandemic. 17 


 18 


Q. Are there cost impacts associated with the delay in execution of the Remaining Units 19 


associated with the Covid-19 pandemic? 20 


A. OPG has evaluated the impacts associated with the four-month delay to the Remaining Units and 21 


determined an expected impact of $150 million. Because of the uncertainty surrounding the 22 


pandemic, OPG is monitoring and tracking expenditures related to the pandemic separately from 23 


the general Program expenditures and will continue to assess opportunities to mitigate the 24 


impacts. 87 25 


 26 
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Q. Is it reasonable for OPG to be tracking the costs associated with the Covid-19 pandemic 1 


separately from the Program and not have included a contingency for such an event within 2 


the $12.8B Program estimate? 3 


A. Yes. I find the Covid-19 pandemic to be a Black Swan event or an unknown unknown for which 4 


could not have reasonably been foreseen and as a Black Swan event, would not be included in 5 


Program contingency as such an event cannot be reasonably estimated. I find the process and 6 


methodology for how OPG is tracking the costs separately from the $12.8B Program estimate to 7 


be reasonable and typical for how such unforeseen unknown unknowns are treated.  8 


 9 


Q. What are your overall opinions of the current Unit 3 cost estimate? 10 


A. The current cost estimate for Unit 3 is $2.559 billion (originally including $257 million of 11 


contingency, since drawn down to $240 million) based on a P90 confidence factor. 88 I evaluated 12 


the estimate and I find that the estimate has incorporated lessons learned from the Unit 2 13 


execution, including strategies and initiatives implemented by OPG to improve performance, and 14 


represents a Class 2 estimate. Some of the increase in the base estimate (and reduction in 15 


contingency) was attributed to the actual upper and lower feeder work on Unit 2, which was over-16 


budget and schedule. 89 The lessons learned discussed earlier have been incorporated to eliminate 17 


and/or minimize those risks on the Remaining Units. 90  18 


 19 


Q. What is your overall opinion regarding the cost estimate development for Units 1 and 4? 20 


A. I find the Units 1 and 4 cost estimates have similarly been updated based on the risks and 21 


opportunities identified from the Unit 2 experience and the further refinement of the Unit 3 22 


estimate (such as including savings from the capital investment in tooling improvements and the 23 


change to hybrid shifts). Additionally, the last two units are anticipated to further benefit from the 24 


additional experience and lessons learned gained on Unit 3, including the strategic improvements 25 


relating to training and transitioning that are expected to further improve unit-over-unit 26 
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productivity. Other savings from Unit 3 to future units include: modification packages issued by 1 


engineering that will be applied to the other Remaining Units, reduced PMT or shared resources 2 


attributable to overlapping units, and tooling procured for Unit 3 that can largely be 3 


repaired/reused on Units 1 and 4. 91  4 


The current cost estimate for Unit 1 is $1.954 billion (including $233 million of contingency) and 5 


the current cost estimate for Unit 4 is $2.106 billion (including $207 million of contingency), 92 6 


each of which will continue to be refined and updated through the gated process utilized by OPG 7 


as additional lessons learned are identified and incorporated and as each unit moves closer to 8 


execution. 9 


 10 


B.  COST ESTIMATES  11 


Q. How has the Unit 3 estimate changed since the RQE? 12 


A. At the Release Quality Estimate (RQE), the Unit 3 cost estimate was $2.408 billion (including 13 


$524 million of contingency);93 in November 2019, OPG’s Board approved the full release of 14 


Unit 3 funding based on a then current Unit 3 cost estimate is $2.559 billion (including $257 15 


million of contingency). 94 Since that time, OPG has continued with detailed planning and 16 


preparations for the Unit 3 execution, including responding to the emergence of the Covid-19 17 


pandemic. In August 2020, OPG’s Board reaffirmed the current Unit 3 cost estimate of $2.559 18 


billion (with contingency reduced to $240 million through drawdowns on contingency since 19 


November 2019), and revisited the risks and opportunities to confirm the remaining amount is 20 


sufficient to address unknown risks in Unit 3. 95 The primary changes from the Unit 3 estimate as 21 


of the RQE to the current Unit 3 cost estimate are:96  22 


 Incorporation of lessons learned and strategic improvements; 23 


 Capital investment in tooling improvements; 24 


 Transfer to Unit 3 of pressure tubes, end fittings, and GE controls purchased on Unit 2; 25 
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 Delay of breaker open to September 2020 and a revised working schedule of 1,096 days; 1 


and 2 


 Unit-over-unit productivity improvements and observed experience on Unit 2. More 3 


specifically, some of the increase in the base estimate (and reduction in contingency) was 4 


attributed to the actual upper and lower feeder work on Unit 2. 5 


 6 


Q. Is it typical for a Program to have updated estimates through its execution? 7 


A. Yes, it is industry standard practice to not only have recurring current forecast updates, but also to 8 


perform updated estimates as the Program advances. As PMI notes, “Program cost estimating is 9 


performed throughout the course of the program. Many organizations use a tiered funding 10 


process with a series of go/no-go decisions at each major stage of the program.”97 This “tiered 11 


funding process” described by PMI is the same process used by OPG through its gate review 12 


process, including updated cost estimates at the gate review points. 13 


 14 


Q. What assumptions were incorporated into the Unit 3 cost estimate that did not form 15 


assumptions in the Unit 2 cost estimate? 16 


A. Other than different assumptions that relate to the difference in scope between the two units, the 17 


primary change to cost estimate assumptions on Unit 3 from Unit 2 is the incorporation of actual 18 


Unit 2 experience – lessons learned, observed productivity, scope changes for certain vendors 19 


(e.g. GE and CanAtom discussed previously), and other strategic improvements implemented. 98  20 


 21 


Q. Are any of those assumptions also being applied to Units 1 and 4? 22 


A. Yes. As with the differences from Unit 2 to Unit 3, the current estimates for Units 1 and 4 also 23 


reflect the changes in scope and benefits expected from the execution experience gained from 24 


Units 2 and 3. For example, the Unit 1 current estimate shows approximately $0.3 billion in lower 25 


costs from Unit 3, which are attributed to:99 modification packages issued by engineering that will 26 
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be applied to Units 1 and 4; reduced PMT or shared resources attributed to overlapping units; and 1 


tooling procured during Unit 3 will largely be repaired and re-used on Units 1 and 4. In addition, 2 


further productivity improvements are expected due to the lessons learned and utilizing 3 


specialized crews that transition between units (which also reduces training costs).  4 


 5 


Q. What class of estimate is the Unit 3 current cost estimate considered? 6 


A. I found that OPG considers the Unit 3 cost estimate to be a Class 2 estimate, which I concur as 7 


the estimate class is supported by the maturity of the Program, with Unit 3 design engineering 8 


over 90% complete and the comprehensive work packages over 50% complete. 100 I find this 9 


aligns with the AACE estimate classification system, which stipulates that a Class 2 cost estimate 10 


has a maturity level of project definition deliverables of 30% to 75%. 101 11 


 12 


Q. What is the expected accuracy range of a Class 2 cost estimate? 13 


A. Per AACE, the cost estimate classification system for the process industries 102 establishes that a 14 


Class 2 estimate has an expected accuracy range of -5% to -15% and +5% to +20%.103 15 


 16 


Q. What was the status of the Unit 1 and 4 estimates as of the RQE and how have those 17 


estimates since changed?  18 


A. As of the RQE, the Unit 1estimate was $2.138 billion and the Unit 4 estimate was $2.208 billion, 19 


both including contingency and interest. 104  20 


 Both the Unit 1 and Unit 4 cost estimates have been updated in conjunction with the updates to 21 


the Unit 3 estimate, such as the Unit 3 Execution Estimate (U3EE) and the updated estimate 22 


approved in November 2019. 105 With the final U3EE approved in August 2020, there was no 23 


change from the updated estimate approved in November 2019 with the current Unit 1 estimate at 24 


$1.954 billion and the current Unit 4 estimate at $2.106 billion. 106 From the RQE, the Unit 1 and 25 


Unit 4 estimates have experienced modest reductions to each estimate attributed to reduced PMT 26 
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or shared resources attributable to the overlapping units, re-using tooling procured for Unit 3, and 1 


productivity improvements anticipated from the lessons learned, D3IP investments, and other 2 


similar improvements to enhance performance.107 3 


 4 


Q. What are the next steps for the Units 1 and 4 cost estimates? 5 


A. As with the Unit 3 estimate, the cost estimates for Units 1 and 4 will undergo detailed reviews 6 


and assessments as they get closer to their execution dates following the gated process that OPG 7 


has utilized for Units 2 and 3.  8 


 9 


Q. Has OPG appropriately considered the experience from Unit 2 in updating the Units 3, 1 10 


and 4 cost estimates? 11 


A. Yes. As I discuss in detail elsewhere in this testimony, the Unit 2 experience has been a key 12 


component in updating the Units 3, 1, and 4 estimates. This is a standard industry practice, as 13 


noted by the U.S. Government Accountability Office (GAO), “Accurate cost estimates are rooted 14 


in historical data. These data provide insight into actual costs of similar programs, including any 15 


cost growth from the original baseline estimate. Historical data can be used to challenge 16 


optimistic assumptions and bring more realism to the estimate. Thus, collecting valid and useful 17 


historical data is a key step in developing a sound cost estimate.”108 18 


 Similarly, for example, once detailed design and regulatory approvals were completed, updates to 19 


the Vogtle program estimate were developed. Also, once Crossrail One was completed, 20 


experience obtained in execution of the first Crossrail Program was obtained, this information 21 


formed the update to the next Crossrail Program.  22 


 23 


Q. Please provide examples of how the Unit 2 experience has influenced the current cost 24 


estimates. 25 
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A. During the updating of the Unit 3 estimate, part of the review process implemented by OPG 1 


included confirming that the cost elements that comprise the estimate were reflective of the actual 2 


Unit 2 experience, including lessons learned and other strategic improvements that stemmed from 3 


the Unit 2 experience. Specific examples of how the Unit 2 experience has influenced the current 4 


Unit 3 estimate include the following changes from the Unit 3 RQE estimate:109 5 


• RFR increased $55 million from direct field labor productivity observed on Unit 2; 6 


• Major Systems increased $16 million from direct field labor productivity observed on 7 


Unit 2; and 8 


• OPG functions (project management, operations, and maintenance support) increased by 9 


$30 million based on a bottoms up assessment, reductions of headcount from Unit 2, and 10 


increases in Radiation Protection support services; and 11 


• Lower body tubing had an initial plan for Unit 2 to perform the work off the critical path. 12 


It was later determined this was not possible, so it has been built into the Units 3, 1, and 4 13 


schedules, resulting in slightly longer PMT carrying costs in the current estimates due to 14 


the longer duration established in the working schedule.  15 


These increases were largely offset by changes to contingency (funds shifting from being held in 16 


contingency to the base estimate), which are discussed in more detail below.  17 


 18 


Q. Do the additional or revised assumptions provide a greater level of confidence that the cost 19 


estimates for Units 3, 1 and 4 can be achieved? 20 


A. Yes. As would be expected during the continued refinement of cost estimates, actual experience 21 


including lessons learned, new strategic improvements, risk management activities, and observed 22 


productivity figures result in less uncertainty associated with the cost estimate. The overall 4-unit 23 


estimate remains at $12.8 billion, which I still find to be achievable based on the Unit 2 24 
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execution, and lessons learned and strategic improvements that have been incorporated into Unit 1 


3 execution and planning for Units 1 and 4. 2 


 3 


Q. Has the process to update the Units 3, 1, and 4 estimates followed industry standard 4 


practices? 5 


A. Yes. As noted by the GAO in its Cost Estimating and Assessment Guide, “Regardless of whether 6 


changes to the program result from a major contract modification or other factors, the cost 7 


estimate should be regularly updated to reflect all changes. The estimate should also be kept 8 


current as the program passes through new phases or milestones.”110 The GAO identified several 9 


key activities related to updating the cost estimate, a list of these activities alongside actions taken 10 


by OPG is provided in the following table. 11 


GAO Cost Estimating and Assessment 
Guide 111 


OPG’s Actions [using the RFR bundle as 
an example]112 


“documenting all changes that affect the 
overall program estimate so that differences 
from past estimates can be tracked” 


Compares current estimate against prior 
estimates, noting the changes to assumptions 
(e.g. delay of U3 breaker open). 


“updating the estimate as requirements 
change, or at major milestones, and 
reconciling the program budget” 


This estimate was prepared at the Gate 3A 
checkpoint to support full funding of the U3 
RFR execution phase. 


“updating estimates with EVM estimates at 
completion (EACs) and independent EACs, if 
applicable” 


The estimate was based on Unit 2 experience 
(material price, labor costs, etc.) and reviewed 
to challenge underlying productivity 
assumptions and costs, comparisons of key 
labor ratios, shift structures & crew makeup, 
and included an estimate from CanAtom. 


“updating the estimate with actual costs as 
they become available during the program’s 
life cycle” 


The current estimate developed using actual 
Unit 2 experience. 


“recording reasons for variances so that the 
estimate’s accuracy can be tracked” 


Variances between the current actuals to the 
Gate 2A plan are identified and noted. 


“recording actual costs and other pertinent 
technical information such as source lines of 
code sizing, effort, schedule, risk items, and 
the like so they can be used for estimating 
future programs” 


Each critical path activity was reviewed for 
logic, uncertainty, and risk, additionally 
discrete risks were reviewed – the output was 
consolidated and aggregated into a combined 
RFR risk register that was modeled in a 
Monte Carlo simulation. 


“assessing and recording lessons learned as 
the program progresses to inform the next 
version of the estimate” 


Lessons learned (e.g. bulkhead execution and 
fuel channel install) were captured in addition 
to OPG’s strategic improvements (e.g. hybrid 
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GAO Cost Estimating and Assessment 
Guide 111 


OPG’s Actions [using the RFR bundle as 
an example]112 


shift approach, D3IP tooling improvements, 
etc.). 


 1 


C.  CONTINGENCY 2 


Q. Has the amount of contingency changed since the RQE? 3 


A. Yes, as would be expected through the process of updating the estimate to reflect the additional 4 


definition and experience gained. At the RQE, contingency on the full $12.8 billion program was 5 


approximately $2.0 billion, split between bundle/project level, schedule contingencies, and 6 


program level contingency. 113 For Unit 3, its contingency was set at $557 million as of the Unit 2 7 


Execution Estimate (U2EE). 114 Since that time, and per OPG’s procedures, contingency has been 8 


reassessed, which culminated in a reduction of contingency to $257 million when the Unit 3 9 


estimate was updated and the Board approved full funding for execution in November 2019. 115  10 


The reduction largely reflects the observed direct field labor productivity and lessons learned that 11 


are now included in the base estimate, additionally from the Board approval in November 2019 to 12 


the final execution estimate approved in August 2020 (which did not change the estimate), 13 


contingency was reduced to $240 million after approximately $17 million in drawdowns.116 The 14 


contingency amounts for Units 1 and 4 were similarly reduced based on the better definition of 15 


scope and risk, including the observed experience on the Program to date. 117 16 


 17 


Q. Is the amount of contingency still based on a P90 confidence level and do you find the 18 


amount of contingency to be reasonable? 19 


A. Yes. I find the contingency assessment to have been robust and in accordance with industry best 20 


practices and consistent with how the Unit 2 contingency was developed, including maintaining 21 


the same confidence level which is appropriate when executing a program. Contingency for Unit 22 


3 was fully reassessed with a revised Monte Carlo analysis. 118 As a result, the U3EE included 23 
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contingency of $257 million, representing 11% of the base estimate or 17% of the amount of base 1 


estimate that is risk-exposed (i.e. removing actuals and fixed cost items from the base estimate) 2 


and is within the expected range for a Class 1/2 estimate. 119 At the start of the Program, there 3 


were several unknowns that were reflected in the Unit 2 contingency and for which that 4 


contingency amount was utilized to cover such unknowns when (and if) they became realized 5 


during execution. As Unit 3 was being planned, aspects that were initially unknown for Unit 2 6 


was now reflected as known work and as such, the estimate for those scopes of work adjusted to 7 


reflect these known aspects in the actual base cost estimate, thereby reducing the amount of 8 


contingency for unknowns for Unit 3 from the contingency amount estimated for Unit 2. 120  9 


 10 


Q. How was the contingency assessed for Unit 3? 11 


A. The updated contingency assessment for Unit 3 included the following:121  12 


 Unit 2 risks were reviewed and reassessed, based on lessons learned and operating 13 


experience, and new risks were identified and created in the risk management software 14 


platform. The resulting list was reviewed and challenged in multiple sessions to align, 15 


address gaps, and remove duplication. The risks were then further refined and given 16 


quantitative values for probability, cost, and schedule impacts with 3-point estimates used 17 


as inputs to the risk model. 18 


 Risks that can impact the critical path were linked to specific windows to determine 19 


schedule risk uncertainty in addition to schedule uncertainty and were used as inputs to 20 


the risk model. 21 


 FOAK/FIAW meetings were also created for specific scope on Unit 3 to review, 22 


evaluate, and challenge project work and processes to ensure sufficient planning and 23 


management of risk. The FOAK risk has been reduced on Unit 3, albeit the TG control 24 


scope was not part of Unit 2 and the approach to be undertaken by GE has not been 25 
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previously tested by OPG. However, as GE has significant experience in this area, I find, 1 


based on the information I have reviewed, that this risk should be relatively minimal. 2 


This process follows industry standards such as those prescribed by AACE, which note that 3 


expert judgment, predetermined guidelines (with varying degrees of judgment and empiricism 4 


used), and similar analysis (primarily expert judgment incorporated in a simulation) are all 5 


appropriate methods used to estimate contingency. More specifically, AACE prescribes that 6 


“…the best approach is sometimes to use two or more methods to estimate risk cost/time.”122 The 7 


following table shows how OPG applied this hybrid-type approach of industry standard 8 


contingency development practices. 9 


AACE Recommended Practice 123 OPG’s Contingency Development 
Process 124 


Expert Judgement: “This method is largely 
self-explanatory. The term ‘expert’ explicitly 
means that the judgement must have a strong 
basis in experience and be backed up by 
competency in risk management and analysis. 
The results of all methods are improved to the 
extent that expertise and good judgment is 
brought to bear (i.e. most methods are to 
some extent hybrid combinations employing 
expert judgment). However, this method is 
highly subject to imposing iatrogenic risk 
when the judgment is inconsistent or biased. 
Bias can be minimized by obtaining the 
consensus of multiple experts or an 
experienced team, provided there is varied, 
independent opinion (i.e., avoid ‘group-
think’).” 


“The project team may engage the estimating 
subject matter experts [SMEs] in supporting 
the determination of the cost impact of a risk, 
and the evaluation of the cost uncertainty 
range compared to the project plan and 
estimate.” 
 
 


Predetermined Guidelines: “This method may 
be as simple as providing a single 
contingency of float value (e.g., percentage of 
base cost or duration) for use on all estimates 
or schedules of a certain type to complex 
tables or scoring mechanisms that employ 
elements of parametric modeling. A common 
approach is to establish a table of 
contingency values and ranges for each of 
AACE’s estimate or schedule classes with 
alternate values and ranges provided for 
common risks such as the use of new 
technology.” 


“The project manager and PMO [Program 
Management Office] risk management SME 
should jointly conduct the risk contingency 
adequacy review (project levels A/B/C). The 
project should use Association for the 
Advancement of Cost Engineering (AACE) 
standards as the guideline to evaluate 
contingency adequacy range per estimate 
classification.” 
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AACE Recommended Practice 123 OPG’s Contingency Development 
Process 124 


Simulation Analysis: “This method combines 
expert judgment with an analytical model that 
is then used in a simulation routine to provide 
probabilistic output.” 


“Performed by the PMO risk management 
SME based on project team schedule, cost and 
risk input. Contingency estimate for the 
project is calculated based on three 
contributors – discrete risks (known 
unknowns), cost uncertainty and schedule 
uncertainty. … 
The project team should populate the Monte 
Carlo input file with support from the PMO 
risk management SME.” 


Parametric Modeling: “A parametric model is 
generally an algorithm that is derived from 
multi-variable regression analysis of 
quantified risk drivers versus cost growth or 
schedule slip outcomes for historical 
projects.” 


“Quantitative risk analysis takes into account 
probabilistic or project-wide effects, such as 
correlation between risks, interdependency, 
and feedback loops, thereby indicating the 
degree of overall risk faced by the project. 
The results of quantitative analysis should be 
used to focus the development of appropriate 
responses, particularly the calculation of 
required contingency.” 


 1 


 2 


Q. What were the main drivers to the change in contingency for Unit 3? 3 


A. The Unit 3 contingency was established at the November 2019 U3EE at $257 million, which was 4 


reduced from $557 million as of the U2EE and $305 million as of the March 2019 U3EE, and is 5 


comprised of four primary categories, each of which was adjusted through the updated 6 


contingency analyses and include the following:125 7 


• Discrete Risks: OPG reviewed the Unit 2 risks for relevancy to Unit 3 and utilized 8 


lessons learned and operating experience to reassess old risks and identify new risks. 9 


These risks were then compiled and discussed in challenge sessions to ensure alignment, 10 


gaps were addressed, and duplicates removed. The risks were then further refined and 11 


given quantitative values for probability, cost, and schedule impacts with 3-point 12 


estimates used as inputs to the contingency model. 13 


 14 
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• Cost Uncertainty: Costs estimates provided by the project teams and estimating groups 1 


were based on actual Unit 2 experience and lessons learned with a range based on 2 


estimate classification in alignment with AACE standards, culminating in 3-point 3 


estimates that were used as inputs to the contingency model. 4 


 5 


• Schedule Contingency: Based on the planned schedule durations for Unit 3, review 6 


meetings were held to determine 3-point durations for the critical path schedule that were 7 


rooted in actual experience on Unit 2 and lessons learned and then used as inputs to the 8 


contingency model. 9 


 10 


• Interest & Escalation on Contingency: Reflective of the adjustments made to the other 11 


primary categories of contingency. 12 


 13 


While each fully updated contingency analysis performed will result in changes to virtually every 14 


detailed item that comprises the full contingency, the primary changes in the Unit 3 contingency 15 


are reflective of the observed direct field labor productivity and lessons learned from the Unit 2 16 


experience that have been incorporated into the base estimate (i.e. shifted from being held in 17 


contingency to part of the base estimate based on the Unit 2 experience). Following approval of 18 


the U3EE in November 2019, OPG has drawn approximately $17 million from the Unit 3 19 


contingency and OPG’s Board reaffirmed that the remaining balance of $240 million is 20 


appropriate for the execution of Unit 3. 126 I find that the process utilized by OPG to update its 21 


contingency, including accounting for actual experience, and undertaking various reviews and 22 


challenges, is appropriate and aligns with industry standards. The result is a high-confidence view 23 


of the potential risks and associated impacts, providing OPG with the information needed to 24 


appropriately manage and control such risks within the overall Unit 3 estimate.  25 


 26 
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Q. Do these drivers also apply to Units 1 and 4? 1 


A. Yes. Current contingency estimates for Units 1 and 4 have been similarly updated as they were 2 


for Unit 3, however, as the risk profiles for Units 1 and 4 have not been finalized, the risk analysis 3 


was more robust for Unit 3 at this time. As a result of the updated analysis, the contingency for 4 


Units 1 and 4 has similarly been reduced (with a corresponding increase to the base cost) based 5 


largely on the direct field labor productivity and lessons learned from the Unit 2 experience.127 As 6 


Units 1 and 4 move close to execution, OPG will continue to monitor, review, and reassess the 7 


contingency as appropriate based on the continued experience and lessons learned gained. As 8 


discussed above, I found OPG’s process of updating the contingency estimate at key program 9 


milestones and utilizing current experience to be aligned with industry standard practices and 10 


supports having more current and accurate information as these future units get closer to 11 


execution. 12 


 13 


Q. In your view, is there an appropriate amount of contingency in the estimates for Units 3, 1 14 


and 4? 15 


A. Yes. The contingency process remains in alignment with industry standards and based on the now 16 


known scope of work having been performed in Unit 2 and the steps taken by OPG during its 17 


recent contingency assessment that reflect updated productivity assumptions, lessons learned, 18 


strategic improvements, and other factors, I find that it provides confidence that Unit 3 can be 19 


completed within its schedule and estimate.  20 


 21 


Q. How has contingency been allocated on the overall Program? 22 


A. OPG has assessed the contingency per unit based on the known and unknown scope and risks for 23 


each unit. Should there be any remaining contingency from Unit 3, the remaining contingency 24 


would be reallocated between Units 1 and 4 based on the then-current risk profiles of those units. 25 


As noted by the AACE, contingency is “[a]n amount added to an estimate to allow for items, 26 
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conditions, or events for which the state, occurrence, or effect is uncertain and that experience 1 


shows will likely result, in aggregate, in additional costs…and is expected to be expended.”128 2 


3 


Q. Do you consider the remaining contingency to be an appropriate amount for executing the 4 


remainder of the Program? 5 


A. Yes. The current contingency is based on thorough reviews and analyses undertaken by OPG. In 6 


the recent update to the Unit 3 contingency, OPG extended the analyses to the current Units 1 and 7 


4 estimates to account for various future risks and opportunities, which confirmed that the current 8 


contingency allotment is sufficient and remains within the bounds of the $12.8 billion Program 9 


estimate. 129 As Units 1 and 4 move closer to execution, an execution estimate will similarly be 10 


prepared for each Unit that will include updated risk and contingency analyses based on the status 11 


of the Program at that time and any additional lessons learned from the Unit 3 execution. 130 I find 12 


OPG’s process for updating contingency appropriate and in alignment with industry standards, 13 


including the resulting shift of certain funds from contingency to the base cost estimate that 14 


reflected actual experience to date. This should provide OPG with increased confidence that the 15 


Program can be completed within the $12.8 billion Program estimate. In the August 2020 U3EE 16 


reaffirmation, OPG also revisited the risk and opportunities profile for Units 1 and 4 to confirm 17 


the 4-unit contingency allotment is sufficient and within the $12.8 billion Program 18 


commitment. 131  19 


20 


Q. Is the approximate $150 million in Covid-19 related costs covered by the contingency 21 


funds? 22 


A. No. As I discussed earlier, as the contingency funds were established based on a robust analysis 23 


of the Program’s risk profile. The Covid-19 pandemic is considered a “Black Swan” type event, 24 


meaning a true unforeseen event outside what was contemplated and as such it is not reflected in 25 
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the contingency. 132 As I also discussed earlier, OPG is tracking these Covid-19 related 1 


expenditures separately and will continue to evaluate opportunities to mitigate the impact. 133 2 


 3 


D.  SCHEDULE 4 


Q. What is your overall conclusion related to the development of the Baseline Schedule for 5 


Unit 3 and the high-level development for Units 1 and 4? 6 


A. I find that the Unit 3, 1, and 4 schedules have high-confidence durations that are unchanged, 7 


although the start dates have been adjusted based on the delays to Unit 2 and later based on the 8 


response to the Covid-19 pandemic. The Units 1 and 4 schedules will continue to be developed 9 


based on the experience realized through the execution of Unit 3 and go through the same gate 10 


review process utilized by OPG in preparing for execution of Unit 2 and Unit 3. 11 


 For Unit 3, the schedule was built from review of the CWPs up that reflected the level of effort 12 


needed to perform the work, based on actual Unit 2 experience with consideration of lessons 13 


learned and other initiatives like the tooling improvements. 134 The Unit 3 working schedule 14 


duration was 1,099 days as approved in November 2019 (which equates to approximately 930 15 


critical path working days, allowing “implied float”), based on a P50 confidence factor and 16 


utilizing assumptions from the lessons learned and other initiatives, such as the hybrid shift 17 


schedule and the combined PT/CT removal, and actual Unit 2 experience/productivity. 135 Since 18 


that time, OPG identified additional opportunities to increase the efficiency of the return-to-19 


service deliverables based on the Unit 2 experience, which resulted in a 3-day reduction in the 20 


working schedule that is now 1,096 days,136 while the high confidence (public commitment) 21 


schedule remains at 1,216 days, unchanged from what was approved in November 2019.137 The 22 


extra time afforded by the high confidence schedule provides additional assurance that Unit 3 can 23 


be completed on time. This aligns with industry standard practices, such as those prescribed by 24 


the GAO, which notes, “…management should not adhere solely to a target float value…Large 25 


amounts of float may be justified, given an activity’s place in the flow of work.”138 26 
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 I find the Unit 3 schedule development, in which OPG appropriately analyzed the actual Unit 2 1 


performance, adjusting the durations to reflect this experience, is reasonable and appropriate.  2 


  3 


Q. What additional and revised assumptions were used in the development of the Baseline 4 


Schedule for Unit 3 from those used on the Unit 2 schedule? 5 


A. The primary change in assumptions on the schedule is the incorporation of a hybrid shift schedule 6 


for Unit 3. In incorporating this hybrid shift approach into the schedule, OPG evaluated each 7 


critical path series to determine an optimal execution strategy based on a 24/5, 24/6, or 24/7 shift 8 


schedule. 139 As I discussed above, this hybrid shift schedule also supports a reduction in crew size 9 


(utilizing two crews instead of four), which also reduces the overall size of the PMT organization 10 


as a result in addition to supporting improved resource retention by reducing burnout on long 11 


duration series. 140 12 


In my experience evaluating megaprojects, it is a common practice to adjust the shifts to optimize 13 


the work. For example, the Kemper Integrated Gasification Combined Cycle (IGCC) Project 14 


utilized double shifts and weekend work as necessary to mitigate or recover the impact of 15 


unexpected issues that were encountered during the execution. 16 


 17 


Q. Are any of the assumptions based on Unit 2 lessons learned? 18 


A. In developing the Unit 3 schedule, OPG undertook a detailed evaluation of schedule risks, tooling 19 


and work production rates, transition times between series, and incorporation of lessons learned 20 


from Unit 2. 141 This resulted in a reduction to the critical path duration based primarily on lessons 21 


learned, strategic improvements, and the expected efficiencies to be gained including:142 22 


 Exclusion of one-time events – technical issues resolved (e.g. bellows cutting tool not 23 


working as effectively as intended, lifting and rigging issues, etc.); 24 


 Investments in new tooling (e.g. PT/CT removal in parallel); and 25 
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 Productivity and ramp up rate improvements – improved training, teams focused on 1 


specific series (e.g. removal, installation) rather than full scope to improve expertise and 2 


efficiency. 3 


 4 


Q. Do any of the revised or additional assumptions provide a greater level of confidence that 5 


the schedule for Unit 3 can be achieved? 6 


A. Yes. I find that all the schedule refinements to be reasonable and should not only result in greater 7 


confidence that the schedule can be achieved, but that these identified refinements are expected to 8 


also result in cost savings that have been incorporated into the current cost estimate. As additional 9 


refinements continue to be identified throughout the execution of the DRP, they too will be 10 


evaluated and incorporated as appropriate. 143  11 


 12 


Q. Are any of these assumptions also being applied to Units 1 and 4? 13 


A. While only high-level schedules have been developed for Units 1 and 4 at this time, they have 14 


similarly been adjusted based on the revised assumptions utilized for Unit 3. Most notably, these 15 


subsequent unit start dates have been planned to align series windows such that dedicated 16 


execution teams can transition from one unit to the next during overlapping refurbishment for 17 


their specific scopes of work, which enables improved proficiency and productivity, and as a 18 


result, improved durations. 144  19 


 20 


Q. Do any of the revised or additional assumptions similarly provide a greater level of 21 


confidence for Units 1 and 4 and thus overall Program completion? 22 


A. As with the cost estimate, having the benefit of actual Unit 2 (and later Unit 3) experience from 23 


which to add another evaluation point in developing these subsequent unit schedules will increase 24 


the confidence of having an accurate schedule that supports timely overall Program completion.  25 


  26 
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Q. Have OPG’s schedule updating processes followed industry standard practices? 1 


A. Yes. It is industry standard practice to update the schedule based on observed performance and 2 


other new information. For OPG, high-level schedules for each Unit were established at the onset 3 


of the Program, as each unit gets closer to execution, that unit’s baseline schedule is updated. 4 


This aligns with what the GAO recommends, which explains, “…as periods of summary and 5 


intermediate-level planning packages are planned in greater detail, the baseline is updated to 6 


reflect that detail.”145 The GAO also provides four characteristics of a reliable schedule – 7 


comprehensive, well-constructed, credible, and controlled – which are detailed below in 8 


comparison to OPG’s schedule development actions. 9 


GAO Schedule Assessment Guide 146 OPG’s Actions [using the RFR bundle as 
an example]147 


“A comprehensive schedule includes all 
activities…necessary to accomplish a 
program’s objectives as defined in the 
program’s WBS.” 


Schedule review conducted to ensure the 
entire project scope and life cycle are 
included with sufficient detail to reflect the 
project’s execution plan. 


“A schedule is well-constructed if all its 
activities are logically sequenced with the 
most straightforward logic possible.” 


Specific review performed to ensure activities 
are tied in sequence logic. 


“A schedule is credible if it is horizontally 
traceable – that is, it reflects the order of 
events necessary to achieve aggregated 
products or outcomes. It is also vertically 
traceable: activities in varying levels of the 
schedule map to one another and key dates 
presented to management in periodic briefings 
are in sync with the schedule.” 


“Acumen Fuse” analysis performed to 
analyze the health of the schedule. A 
schedule quality control check was also 
performed, including a review of the Level 1, 
2, and 3 schedules to ensure each is aligned 
and coded per OPG’s requirements. 


“…a schedule is controlled if trained 
schedulers update it regularly using actual 
progress and logic – based on information 
provided by activity owners – to realistically 
forecast dates for program activities.” 


Milestone dates were compared against the 
Gate 2A schedule, with key changes 
identified (e.g. change in breaker open date 
from October 2019, utilization of a hybrid 
shift schedule, etc.). 
A review against the actual Unit 2 critical 
path was also performed to ensure the Unit 3 
schedule had taken that experience into 
account. 


 10 


 11 


 12 
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Total Cost Summary, October 30, 2015 
105 Ontario Power Generation, Darlington Refurbishment – Revised Unit 3 Execution, Board Approval Memo, 
November 14, 2019 
106 Ontario Power Generation, Darlington Refurbishment – Final Unit 3 Execution Estimate, August 13, 2020 
107 Ontario Power Generation, Darlington Refurbishment Program November 2019 DRC – Post U3EE Update, 
November 11, 2019 
108 U.S. Government Accountability Office, Cost Estimating and Assessment Guide, Doc. No. GAO-20-195G, p. 
194, March 2020 
109 Ontario Power Generation, Darlington Nuclear Refurbishment Program, Unit 3 Planning U3EE Cost & Schedule 
Analysis and Backup File, Board Funding Release 6c; Ontario Power Generation, Darlington Refurbishment – 
Revised Unit 3 Execution, Board Approval Memo, November 14, 2019 
110 U.S. Government Accountability Office, Cost Estimating and Assessment Guide, Doc. No. GAO-20-195G, p. 
180, March 2020 
111 U.S. Government Accountability Office, Cost Estimating and Assessment Guide, Doc. No. GAO-20-195G, p. 
181, March 2020 
112 Ontario Power Generation, RFR Gate 3A Progression Form, December 2019 
113 Ontario Power Generation, Darlington Nuclear Refurbishment Program, Release Quality Estimate (RQE), RQE 
Total Cost Summary, October 30, 2015 
114 Ontario Power Generation, Darlington Refurbishment Program November 2019 DRC – Post U3EE Update, 
November 11, 2019 
115 Ontario Power Generation, Darlington Refurbishment – Revised Unit 3 Execution, Board Approval Memo, 
November 14, 2019 
116 Ontario Power Generation, Darlington Refurbishment – Final Unit 3 Execution Estimate, August 13, 2020 
117 Ontario Power Generation, Darlington Refurbishment Program November 2019 DRC – Post U3EE Update, 
November 11, 2019 
118 Ontario Power Generation, Darlington Nuclear Refurbishment Program, Risk Management & Contingency Unit 
3, Contingency Analysis Backup File for Unit 3, October 2019 
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119 Ontario Power Generation, Darlington Refurbishment Program November 2019 DRC – Post U3EE Update, 
November 11, 2019 
120 Ontario Power Generation, Darlington Refurbishment – Revised Unit 3 Execution, Board Approval Memo, 
November 14, 2019 
121 Ontario Power Generation, Darlington Nuclear Refurbishment Program, Risk Management & Contingency Unit 
3, Contingency Analysis Backup File for Unit 3, October 2019 
122 AACE International, Recommended Practice No. 40R-08, “Contingency Estimating – General Principles”, June 
25, 2008 
123 AACE International, Recommended Practice No. 40R-08, “Contingency Estimating – General Principles”, June 
25, 2008 
124 Ontario Power Generation, Project Risk Management, Doc. No. OPG-MAN-00120-0015, Rev. 001, November 
12, 2019 
125 Ontario Power Generation, Darlington Nuclear Refurbishment Program, Risk Management & Contingency Unit 
3, Contingency Analysis Backup File for Unit 3, October 2019 
126 Ontario Power Generation, Darlington Refurbishment – Final Unit 3 Execution Estimate, August 13, 2020 
127 Ontario Power Generation, Darlington Refurbishment Program November 2019 DRC – Post U3EE Update, 
November 11, 2019 
128 AACE Recommended Practice No. 10-90, “Cost Engineering Terminology”, page 26, October 8, 2018 
129 Ontario Power Generation, Darlington Refurbishment Program November 2019 DRC – Post U3EE Update, 
November 11, 2019; Ontario Power Generation, Darlington Nuclear Refurbishment Program, Risk Management & 
Contingency Unit 3, Contingency Analysis Backup File for Unit 3, October 2019 
130 Ontario Power Generation, Project Phase-Gate Management, Doc. No. OPG-MAN-00120-0019, Rev. 0000, 
March 26, 2019; Ontario Power Generation, Project Risk Management, Doc. No. OPG-MAN-00120-0015, Rev. 
001, November 12, 2019; Ontario Power Generation, Project Estimating, Doc. No. OPG-MAN-00120-0012, Rev. 
001, November 19, 2019 
131 Ontario Power Generation, Darlington Refurbishment – Final Unit 3 Execution Estimate, August 13, 2020 
132 AACE International, Recommended Practice No. 34R-05, Basis of Estimate, April 4, 2013 
133 Ontario Power Generation, Darlington Refurbishment – Final Unit 3 Execution Estimate, August 13, 2020 
134 Ontario Power Generation, Unit 3 Readiness and Unit 3 Execution Estimate (U3EE), Presentation to OPG DRC, 
February 12, 2019; Ontario Power Generation, Darlington Refurbishment Program, Post U3EE Update to DRC, 
November 11, 2019 
135 Darlington Refurbishment Program November 2019 DRC – Post U3EE Update, November 11, 2019; Darlington 
Refurbishment – Revised Unit 3 Execution Board Memo, November 14, 2019; Ontario Power Generation, 
Darlington Refurbishment – Final Unit 3 Execution Estimate, August 13, 2020 
136 Ontario Power Generation, Darlington Refurbishment – Final Unit 3 Execution Estimate, August 13, 2020 
137 Darlington Refurbishment Program November 2019 DRC – Post U3EE Update, November 11, 2019; Darlington 
Refurbishment – Revised Unit 3 Execution Board Memo, November 14, 2019; Ontario Power Generation, 
Darlington Refurbishment – Final Unit 3 Execution Estimate, August 13, 2020 
138 U.S. Government Accountability Office, Schedule Assessment Guide, Doc. No. GAO-16-89G, p. 95, December 
2015 
139 Darlington Refurbishment Program November 2019 DRC – Post U3EE Update, November 11, 2019; Darlington 
Refurbishment – Revised Unit 3 Execution Board Memo, November 14, 2019 
140 Ontario Power Generation, Decision Record and Analysis Summary Form, “24x7 Schedule vs. Hybrid Schedule 
Assessment for U3, U1, U4 Critical Path, DRAS ID 975, November 15, 2019 
141 Darlington Refurbishment Program November 2019 DRC – Post U3EE Update, November 11, 2019 
142 Darlington Refurbishment Program November 2019 DRC – Post U3EE Update, November 11, 2019 
143 Darlington Refurbishment – Revised Unit 3 Execution Board Memo, November 14, 2019 
144 Darlington Refurbishment – Revised Unit 3 Execution Board Memo, November 14, 2019 
145 U.S. Government Accountability Office, Schedule Assessment Guide, Doc. No. GAO-16-89G, p. 136, December 
2015 
146 U.S. Government Accountability Office, Schedule Assessment Guide, Doc. No. GAO-16-89G, p. 148, December 
2015 
147 Ontario Power Generation, RFR Gate 3A Progression Form, December 2019; Ontario Power Generation U3 RFR 
GRB Gate 3A presentation, December 2, 2019 
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DR. PATRICIA D. GALLOWAY 
Chairman 


AREAS OF EXPERTISE 


 Arbitrator  Disruption / Productivity  Project Controls
 Change Management  Industry Best Practices  Prudence / Performance Audits
 Claims Prevention  International Contracting  Risk Assessment
 Contract Administration   Mediator  Risk Management
 Corporate Governance   Megaproject Oversight  Scheduling / Delay
 Cumulative Impact  Program / Project Management         Standard of Care
 Damages


PROFESSIONAL EXPERIENCE 


2008 – PRESENT 
CHAIRMAN, PEGASUS-GLOBAL HOLDINGS, INC. 
GENERAL:  Dr. Galloway has been an international Engineer/Construction Consultant traveling and working in over 
100 countries for over 40 years concentrating primarily on megaproject construction.  She has also served as an 
arbitrator since 1987.  Dr. Galloway has consulted on matters covering the entire project delivery process in the 
energy and infrastructure industries, working on behalf of private and public-sector clients globally.  She also 
served as a member of the U.S. National Science Board, appointed by U.S. President Bush with Senate 
confirmation for a six-year term, serving on its executive committee and as its Vice Chair for two of those years 
and received an honorary Doctor of Science from the South Dakota School of Mines. 


Dr. Galloway’s experience includes: strategic advice to boards and senior management concerning governance, 
management structures and performance, contracting strategies, contract development and risk reviews, 
contract administration; risk management including corporate-wide enterprise risk management programs, 
project risk identification, assessment and analysis, trend evaluations and risk reduction plans; auditing including 
performance, prudence, and management audits; Integrity Generally Accepted Processes & Practices Analysis™ 
of policies and procedures and benchmarking; and Alternative Dispute Resolution (ADR) services including claims 
avoidance, non-testifying expert consulting including Testing Expert Evidence,® litigation strategy, assistance in 
legal counsel and arbitrator selection, and serving as an arbitrator and mediator.  


Dr. Galloway has extensive global experience having worked on some of the world’s largest projects including: 
over 30 nuclear power plant projects; Ontario Power’s Darlington Nuclear Refurbishment Program; Duke Energy’s 
Coal Ash Basin Closure Program; Kemper County IGCC plant; Edwardsport IGCC plant; Vogtle Nuclear Units 1,2,3,4; 
Kuala Lumpur International Airport; Sakhalin Island, Russia, Oil and Natural Gas Pipeline Project; Cadereyta 
Refinery Project, Mexico; HBJ Pipeline Project, India; Murrin Murrin nickel-cobalt mine, Western Australia; the 
Tsing Ma Bridge, Hong Kong; Australia LNG Project; Panama Canal; Seattle Sound Transit Light Rail Program; 
London’s Crossrail Project; Citylink Project, Melbourne, Australia; Venice Lagoon Floodgate Project, Italy; 
Xiaolangdi Dam, China; and, City of Winnipeg, Canada, Capital Improvement Program. 
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She serves as an advisor to both owner and contractor clients including board audit and compliance committees 
and has served as a member of various Independent Review Panels (IRP), including advisor to the New York 
Thruway Authority for the approximately $4 billion New Tappan Zee Bridge, her appointment by both the 
Governors of Washington and Oregon to the IRP for the Columbia River Crossing Project, and by the Washington 
Legislature and Governor as Chair of the Expert Review Panel for the $3.5 billion Alaskan Way Viaduct 
Replacement Program. 


Dr. Galloway is often retained as a keynote speaker regarding arbitration, mediation, leadership, women in 
engineering, and risk management. She has served as a guest lecturer at multiple universities including: 
Manhattanville College, the University of Melbourne; UCLA; New York Institute of Technology (NYIT); Central 
Washington University (CWU); University of Wisconsin; Harbin University of Technology in Harbin, China; the 
University of Bologna, Italy; the Old Master’s Program at Purdue University; University of British Columbia and the 
West Virginia’s University Center for Women’s Studies Programs. 


ENERGY: 


 Substantial experience working with Merchant Utilities, Regulated Public Utilities, Public Service
Commissions, FERC, Independent Power Producers, Wind and Solar Developers, and major oil and gas
companies


 Multiple types of energy projects including oil and gas (refineries, LNG, steam-flood, pipelines, offshore
platforms), alternative and renewable energy (wind power, solar power, geo-thermal, biomass, hydro
power, nuclear power), transmission and distribution, storm hardening and resilience, electric base-load
generation (over 67 power plants [nuclear, combined cycle, coal, IGCC and hydro] involving construction,
outages and decommissioning)


 Extensive experience in evaluating and assessing construction claims, including issues of delay,
productivity, standard of care, terminations and fraud; auditing and assessment of prudent decision-
making, corporate policies and procedures and/or processes; contract risk reviews; advising re:
transmission support agreements; power purchase agreements/cost-sharing agreements including
curtailment issues; coal asset and production leases; decommissioning; and coal-ash removal/cleanup


 Independent Monitor regarding new capital megaprojects
 Arbitrator


TRANSPORTATION/HEAVY INFRASTRUCTURE: 


 Extensive experience with multiple types of transportation projects including airports, bridges, highways,
mass transit (both light and heavy rail), canals, and ports. Heavy infrastructure projects include mining
(coal, iron-ore, gold, and cobalt/nickel), process plants, and tunnels


 Substantial experience in analyzing and assessing claims: contract issues  (FIDIC, ENAA, EJCDC, AGC, AIA,
Standard Forms and Agreement), Contract Delivery Issues (Design-Build, EPC, P3, Progressive Design-
Build, Design-Bid-Build), breach of contract, contract interpretation, contract termination, schedule
delay/acceleration, cumulative impact, standard of care, productivity/disruption, accounting and financial
issues, fees, lost profits, errors and omissions, construction defects, construction failures, engineering
issues, delay damages, quantum meruit, consequential damages, subsurface utility engineering, and fraud


 Independent Review Panels for megaproject execution
 Advisor for Program and Project Management, Program and Project Execution Plans, and Governance
 Extensive experience with Dispute Review Boards, Mediation, Settlement Negotiations and Arbitration
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1978 – PRESENT 
INDUSTRY ACTIVITY 
Dr. Galloway is an internationally recognized leader in the engineering and construction arena. In 2004, she served 
as the first woman President of the American Society of Civil Engineers (ASCE). She has been recognized by her 
peers and is a Fellow of the College of Commercial Arbitrators (CCA), becoming the first non-lawyer to be elected 
to the College; a Fellow and a Chartered Arbitrator of the UK Chartered Institute of Arbitrators; a member of the 
Distinguished Academy of Neutrals; the National Academy of Construction; the Pan American Academy of 
Engineering; and the position of Fellow in several professional organizations. 


Dr. Galloway’s achievements have been highlighted by: TED with her TEDx talk on “Are Engineers Human?”; on 
Sky News Australia TV; ADR Perspectives; PM Network; Time magazine; CNN Lou Dobbs; Discovery Channel; 
Engineering News Record; and Federal Technology Watch. She was also a blog writer for Engineering News Record 
discussing current trends, challenges, and hot topics in the construction industry. 


1981 – 2008 
CEO and PRINCIPAL, THE NIELSEN WURSTER GROUP, INC. 
Prior to joining Pegasus-Global, Dr. Galloway was the Chief Executive Officer and Principal of The Nielsen Wurster 
Group Inc. (Nielsen-Wurster), an international management consulting firm which specialized in management 
consulting, risk management and dispute resolution. She served as both a consulting and testifying witness in 
numerous arbitration forums regarding projects throughout the world: refineries, offshore platforms, oil depots, 
LNG facilities, petrochemical plants, gas pipelines and compression modules, power plants (wind, nuclear, fossil 
fuel, gas-fired, combined-cycle, hydroelectric, waste-to-energy, transmission), hotels, casinos, stadiums, 
commercial offices, hospitals, universities, civic and convention centers, parking garages, process plants, 
wastewater treatment plants, landfills, airports, highways, bridges, tunnels, mass transit, railroads, port facilities, 
dams, bulk pharmaceutical plants, manufacturing and other projects.  


Her executive roles prior to becoming Chief Executive Officer included President and Chief Financial Officer. She 
was also the Chief Executive of Nielsen-Wurster Asia Pacific, a Nielsen-Wurster subsidiary corporation, which was 
located in Melbourne, Australia. In addition, Dr. Galloway served as President of another Nielsen-Wurster 
subsidiary Nielsen-Wurster ESB, a joint venture with the Electricity Supply Board of Ireland that specialized in 
power plant maintenance software. 


1978 – 1981 
CH2M Hill 
Before joining Nielsen-Wurster, Dr. Galloway was employed by CH2M Hill assigned to the $1.6 billion Milwaukee 
Water Pollution Abatement Program (MWPAP). Her responsibilities at CH2M Hill on the MWPAP involved project 
controls including estimating and CPM scheduling; inspection; and assistance to the Program Director.  In her last 
role at the MWPAP as the Master Program Scheduler, her responsibilities included the preparation and updating 
of the Program Master Schedule, coordination of all project schedules, involvement with cost engineering 
functions, preparation of all program / project schedule progress reports for public and client presentations and 
monitoring compliance with court orders imposed on the Program. Other activities at the MWPAP included 
authoring a scheduling manual; preparation of bid documents, on-site tunnel inspection, and coordination of a 
project manager’s training series. 


REGISTRATIONS / CERTIFICATIONS 
 Chartered Arbitrator, Chartered Institute of Arbitrators (CIArb)
 Board Leadership Fellow, National Association of Corporate Directors (NACD)
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 Certificate in Dispute Resolution, Pepperdine Law School at Straus Institute
 Diploma in International Commercial Arbitration, Jesus College, Oxford, CIArb
 Certificate of Director Education, NACD
 Professional Engineer in the following U.S. and global locations:


 Arizona, No. 16978  Ohio, No. 72520
 Colorado, No. 28566  New Jersey, No. GE-29321
 Florida, No. 44498  New York, No. 060684-1
 Georgia, No. 031939  Pennsylvania, No. PE-046146-R
 Kansas, No. 19495  Washington, No. 28262
 Kentucky, No. 17690  Wisconsin, No. 21786-006
 Mississippi, No. 25328  Wyoming, No. PE-4974
 New Hampshire, No. 12184  Canada, Province of Manitoba No. 15061
 Australia, Institution of Engineers Australia, CPEng No. 1194740


 International Registry of Professional Engineers in the discipline of Civil Engineering, Construction
Management by the United States Council for International Engineering Practice, No. 131


 Certified Examiner, National Council of Examiners for Engineering and Surveying, No. 12046
 Certified Project Management Professional, No. 0012-84
 Professional Member of the Royal Institution of Chartered Surveyors, Faculties of Project Management


and Risk Management


ARBITRATION EXPERIENCE 


Dr. Galloway is a member of the Academy of Distinguished Neutrals, a Fellow and Chartered Arbitrator of the 
CIArb and a Fellow of the CCA where she was a past co-chair of its construction committee. She served as a 
member of the American Arbitration Association’s (AAA) Board of Directors for its 10-year term from 2009-2020 
and also served as past chair of the AAA’s National Construction Dispute Resolution Committee. Her ADR panel 
memberships include: 


 AAA:  Mega Projects, Large Complex Cases, Construction, Energy, and Commercial Panels (Member of
AAA Board of Directors and Past Chair of its National Construction Dispute Resolution Committee)


 The International Center for Dispute Resolution (ICDR) Panel of Arbitrators including its International
Energy Arbitrators List


 CIArb Panel of Arbitrators
 London Court of International Arbitration (LCIA) North America Users Council
 International Council for Commercial Arbitration
 International Institute for Conflict Prevention & Resolution (CPR) Energy, Construction and Cross Border


Panels
 The United States Council for International Business Chamber of Commerce Panel (ICC)


She has served as a sole arbitrator, chair and member of three-member panels arbitrating a large number of 
disputes involving commercial, construction and energy issues of private and governmental facilities in the energy, 
process and building industries. She also serves as a Dispute Board member including as Chair under various DB 
rules including ICC.  Dr. Galloway has experience with numerous arbitration forums including ICC, UNCITRAL, 
Singapore International Arbitration Center, and the LCIA, with disputes ranging from $1 million to $6 billion. 
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BOARDS AND DIRECTORSHIPS 


Publicly Traded Boards 
 Stantec, (TSE:  STN:  NYSE:  STN), Member of the Corporate Governance & Compensation and Health,


Safety, Security, Environment & Sustainability Committees, May 2020 - Present
 Granite Construction, Inc. (NYSE:GVA), Chair of Nominating and Governance Committee and Member of


Executive and Audit Committees, 2017 – Present
Privately Held Boards 
 Pegasus-Global Holdings, Inc., Chairman, 2000 – Present


Former Publicly Traded and For-Profit Boards 
 SCANA Corporation, Chair of Special Litigation Committee, 2018 – January 2019
 Bergmann and Associates, 2012 – 2016
 Governance Committee (2015-16)
 Future Leaders Development Committee (2013-16)


Former Government Boards 
 National Science Board, 2006 – 2012
 Vice Chair (2008-10)
 Executive Committee (2010-11)
 Sustainable Energy Task Force Committee (2007-09)
 Audit & Oversight and Polar Research Committees (2006-12)
 Committee on Strategy & Budget (2006-12)
 International Task Force Committee (2006-08)


Current Non-Profit Boards 
 American Arbitration Association, 2009 – 2020
 Executive Committee (2014-16)


 Life Support Board of Trustees (Philanthropic Organization), 2010 – Present
Former Non-Profit Boards 
 CWU Foundation Board of Trustees, 2012 – 2018
 Treasurer (2013-15)


 Pacific Science Center, 2012 – 2017
 Development Committee (2013-17)
 Co-chair CEO Search Committee (2014-15)
 Co-chair of the Festival of Fountains (2014)
 Chair of the Foundations of Science Breakfast (2015) and Co-chair (2014)
 Finance and Audit Committee (2012)
 Science & Education Advisory Committee (2012-15)


 Pan American Academy of Engineering, 2006 – 2011
Former Advisory Boards 
 University of North Carolina Charlotte National Ash Management Advisory Board, 2015 – 2018
 Duke Energy’s Coal Ash Basin Closure Program Management Oversight Board, Chair, 2015 – 2017
 Seattle Chamber of Commerce Community Development Roundtable, 2013 – 2014
 Discovery Channel, Science Channel Board of Advisors, 2009 – 2012
 Roebling Global Technical School, 2012 – 2015
 Independent Expert Review Panel for Alaskan Way Viaduct Replacement Project, Chair, 2011 – 2015
 SR520 Strategic & Technical Advisory Panel, 2011 – 2014
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 NYIT Engineering Dean’s Advisory Council, 2011 – 2016
 Eastern Washington Governor’s Business Advisory Council, 2007 – 2012
 IRP for Columbia River Crossing Bridge Project, 2010
 Construction Industry Institute Advisory Board, Co-chair, 2006 – 2010
 Construction Superconference Advisory Board, 2007 – 2010
 ASCE Industry Leadership Council, 2008 – 2010
 University of Nebraska, Charles W. Durham School of Architectural Engineering and Construction


Academic Review Team, 2009
 Extraordinary Women in Engineering Project, 2004 – 2009


Editorial Boards 
 ASCE Journal of Legal Affairs and Dispute Resolution in Engineering and Practice Board, 2009 – 2020


AWARDS AND HONORS 


 Albert Nelson Marquis Lifetime Achievement Award, Marquis Who’s Who as a Leader in the Engineering
Industry, 2019


 2019 Women’s Inc. – One of the Most Influential Corporate Directors, 2019
 Chartered Arbitrator - CIArb, 2018
 Leadership Fellow - NACD, 2017
 Academy of Distinguished Neutrals, 2017
 Fellow - CCA, 2014
 Outstanding Director - AAA, May 2014
 The Center for Computer-Assisted Legal Instruction Excellence for the Future Award in Arbitration and


Advocacy - Pepperdine Law School, March 2013
 Profiles in Leadership - NYIT, 2013
 Honorary Doctor of Science - South Dakota School of Mines, December 2011
 Women’s Enews.org, 21 Leaders for 21st Century Honoree for “Architect of Spaces for Women in


Engineering and Science”, May 2011
 ASCE Journal of Legal Affairs and Dispute Resolution in Engineering and Practice Best Scholarly Feature,


Case Study Paper Award for “Design Build/EPC Contractor’s Heightened Risk – Changes in a Changing
World”, July 2010


 National Association of Professional Executive Women “Woman of the Year” in Prudence Audit
Consultation, 2008


 G. Brooks Ernest Award, Cleveland (Ohio) Chapter of ASCE, 2007
 Engineering Excellence and Leadership Award, George Mason University, 2007
 CSI Michelangelo Award Panel of Judges, 2006-2007
 Pan American Academy of Engineering, 2006
 Sigma Kappa Colby Award, 2006
 “Who’s Who in America,” Edition 68, 2005-Present
 Key Women in Energy-Global Awards, Energy Leaders Council, 2005
 National Academy of Construction, 2005
 “Who’s Who of American Women,” 2004-Present (listed since 1983)
 “Who’s Who in the World,” 2004-Present
 “Who’s Who in Science and Engineering,” 2002-Present
 YWCA Tribute to Women Honoree, 2004
 Society of Women Engineers’ Upward Mobility Award, 2003
 Kentucky Governor’s Award - Kentucky Colonel, 2004
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 Lafayette High School Hall of Fame, Inducted 2001
 National Academy of Engineering: Celebration of Women, 2000
 Professional Leadership Award, National Professional Women in Construction, 1995
 Purdue University Distinguished Engineering Alumni Award, 1991
 Mercer County Engineer of the Year Award, 1990
 White House Fellowship Regional Finalist, 1990
 Glamour Magazine’s “Ten Outstanding Young Working Women for 1988,” February 1988
 Somerset County's Outstanding Women in Business and Industry, October 1987
 “Who’s Who in America’s Emerging Leaders,” 1987-Present
 Engineering News Record, “Top Women in Construction,” October 1986
 “Distinguished New Engineer,” Society of Women Engineers, 1980


EDUCATION AND COURSES 


 Diploma in International Commercial Arbitration, Jesus College, Oxford, CIArb, 2015
 Certificate in Dispute Resolution, Pepperdine Law School at Straus Institute, Malibu, CA, 2014
 PhD in Infrastructure Systems Civil Engineering, Kochi University of Technology, Kochi, Japan, 2005
 MBA – Magna cum Laude, NYIT, New York, NY, 1984
 BS in Civil Engineering, Majors in Structures and Construction Management, Purdue University, West


Lafayette, IN, 1978


INDUSTRY / ACADEMIC RESEARCH 


 Co-chair and member of research team, CII Guide to Reimbursable Contracting, Implementation
Resource 260-2, Construction Industry Institute (CII), The University of Texas at Austin, 2011


 Co-chair and member of research team, CII Construction Industry Institute Reimbursable Contracts,
Research Summary 260-1, CII, The University of Texas at Austin, 2008 – 2010


 National Research Council Committee for Advancing the Productivity and Competitiveness of the U.S.
Construction Industry Workshop, 2008 – 2009


AUTHORED BOOKS / FORWARDS / CHAPTERS 


 “International Construction Arbitration From an Arbitrator’s Perspective”, Chapter 13, Dealing with
Delay and Disruption, Thompson Reuters, First Edition, 2020


 Managing Gigaprojects-Advice from Those Who’ve Been There, Done That, co-authored with the late Dr.
Kris R. Nielsen and Jack L. Dignum, ASCE Press, Reston, VA, 2013


 “Interview: Patricia Galloway,” Connecting Students to STEM Careers, Social Networking Strategies,
Camille Cole, International Society for Technology in Education, 2011


 Foreword to Lunsden, Reese, The View from Here, Optimize Your Engineering Career from the Start,
Illumina Publishing, 2011


 Engineering in Government and Public Policy, Section 4.5.3, UNESCO Report, Engineering: Issues,
Challenges and Opportunities for Development, United Nations, UNESCO Publishing, Paris, France, 2010


 Galloway’s 21st Century Engineer: An Essay Review, Robert Calfee, Stanford University, Thomas
Stipanowich, University of California, Riverside, CA, Vol. 12, No. 14, 08 October 2009


 Foreword to Kusayanagi, S.; Niraula, R.; and Hirota, Y., Principles and Practice of International
Construction Project Management, Tokyo, Japan, 2009


 Foreword to Williams, F. Mary and Emerson, Carolyn J., Becoming Leaders, ASCE Press, Reston, VA, 2008
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 The 21st Century Engineer: A Proposal for Engineering Education Reform, ASCE Press, Reston, VA, 2007
 Foreword to Hatch, Sybil E., Changing our World: True Stories of Women Engineers, ASCE Press, Reston,


VA, 2006
 Anticipating Problems: Project Risk Assessment and Project Risk Management, co-authored with K.


Nielsen, Chapter 6, Collaboration Management, New Project and Partnering Techniques, edited by H.
Shaughnessy, John Wiley & Sons 1994


MEMBERSHIPS 


 American Bar Association, 2013 – Present
 Forum Committee on the Construction Industry
 Dispute Avoidance & Resolution Committee
 International Construction Committee
 Section of International Law


 American Nuclear Society
 American Society of Civil Engineers, Fellow
 President, 2004-05
 National President, 2003-04
 National President-Elect, 2002-03
 International Director of the Board, 1992-95


 Association for the Advancement of Cost Engineering International, Fellow
 Chair of National Committee – Women in Project Controls, 2004-05
 Member of National Planning and Scheduling Committee, 2003-11
 Member of Executive Director Search Committee, 2009-10


 Association for International Arbitration
 Chartered Institute of Arbitrators
 College of Commercial Arbitrators:  Construction, International and Energy Committees
 Construction Institute
 Dispute Review Board Foundation
 Institute of Civil Engineers, United Kingdom, Fellow
 Institute of Engineers, Australia, Fellow
 International Bar Association
 Member of International Construction Projects Committee


 Inter-Pacific Bar Association
 National Academy of Construction
 National Association of Corporate Directors
 National Council of Examiners for Engineering and Surveying
 Order of the Engineer
 Pan American Academy of Engineers


TECHNICAL PAPERS AND PRESENTATIONS 


Dr. Galloway is a prolific writer and world-renowned speaker having authored over 130 papers, approximately 30 
peer reviewed journal articles and nearly 200 public speaking (including over 45 keynote addresses) engagements 
regarding leadership, corporate governance, ethics and professionalism, communication, risk management, 
dispute resolution, contract administration, program and project management, project controls, women in 
engineering and other topics. 
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		I. EXECUTIVE SUMMARY

		II. INTRODUCTION

		A.  NAME AND QUALIFICATIONS

		B.  PURPOSE AND SUMMARY OF TESTIMONY

		C.  SUMMARY OF PRIOR ASSESSMENT (TESTIMONY)

		D.  SUMMARY OF CURRENT ASSESSMENT



		III. POLICIES AND PROCEDURES

		A.  OVERALL FINDINGS

		B.  ESTIMATING AND COST MANAGEMENT

		C.  SCHEDULE MANAGEMENT

		D.  RISK MANAGEMENT

		E.  SCOPE/CHANGE MANAGEMENT

		F.  REPORTING/COMMUNICATIONS/STAKEHOLDER MANAGEMENT

		G.  LESSONS LEARNED



		IV. UNITS 3, 1, AND 4 PLANNING

		A.  OVERALL FINDINGS

		B.  PROGRAM OVERSIGHT AND ORGANIZATION

		C.  CONTRACT MANAGEMENT

		D.  UNIT-OVER-UNIT SCOPE CHANGES

		E.  UNIT 2 LESSONS LEARNED



		V. CURRENT COST AND SCHEDULE ESTIMATES

		A.  OVERALL FINDINGS

		B.  COST ESTIMATES

		C.  CONTINGENCY

		D.  SCHEDULE



		ENDNOTES
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I. EXECUTIVE SUMMARY 
Bates White was retained to prepare an estimate of the cost to construct the Heavy Water Storage and Drum 
Handling Facility (“D2O Storage Project”) at OPG’s Darlington Nuclear Generating Station. The D2O Storage 
Project supplies heavy water storage, integrates with the Heavy Water Management Building and Tritium 
Removal Facility (“TRF”), enables the removal and storage of heavy water from the Darlington units during 
refurbishment, facilitates the long-term renewal of the TRF, and provides a long-term solution for management of 
heavy water during normal operations. The need for heavy water management improvements was recognized in 
2007 and, upon approval of the Darlington Refurbishment Program (“DRP”), the requirements for operational and 
DRP storage were integrated into a single project to achieve economies of scale and reduce overall project costs.  


This report presents our cost estimate for the engineering design, procurement, construction, and commissioning 
of the D2O Storage Project, as it would have been calculated before construction began. The cost estimate 
assumes what might be called “perfect knowledge” with respect to project scope, design requirements, and actual 
site conditions encountered. The estimate comprises the cost to pay a construction contractor to engineer, 
procure, and construct (“EPC”) the D2O Storage Project, and OPG’s in-house cost (“owner’s cost”) for contract 
administration, procurement support, and engineering oversight and approval through project turnover, 
commissioning, and contract close-out, but does not include any costs associated with post-commissioning 
operations and maintenance (“O&M”).  


The construction timeline is consistent with the assumed perfect knowledge.1 The construction timeline includes 
an allowance for typical delays but no unusually long gaps. Thus, our estimate does not represent an ideal or 
least-cost perfect build; our probabilistic analysis explicitly reflects typical variability in labour productivity, 
weather, the need for modest rework, and other factors. The estimated construction cost captures the reality of a 
build that is located within the exclusion zone of an operating nuclear facility, on a constricted and previously 
contaminated building site, subject to water ingress and dewatering requirements resulting from the location on 
the north shore of Lake Ontario, and in a region subject to weather extremes, particularly in winter, and is 
appropriately regarded as a “first-of-a-kind” (“FOAK”) project. 


Our estimate is summarized in Table 1. The estimated total cost of the project, from project inception to project 
turnover, commissioning, and close-out is $517.7 million. This total cost, which represents our mean or 
maximum-likelihood estimate, comprises the contractor’s cost to engineer, procure, and construct the facility; 
owner’s cost to manage the contract, oversee the engineering and construction effort, and commission the facility; 
and owner’s cost for financing and closing out the construction project. We believe our estimate is accurate within 
15% above and 10% below the mean (expected) cost.  


The distribution of costs, configured as a probability density function reflecting the accuracy criterion, is 
represented in Figure 1.2 In this figure, we also identify a one-sided, 90% confidence interval of potential costs 
within the estimated distribution. This “P90” cost (i.e., the cost at which there is a 90% probability that it will not 
be exceeded) is $576.5 million.  


                                                      
1 The timeline begins with preliminary project work in 2012, continues through a six-year construction period that begins in January 2013 and is 


completed in December 2018, and is followed by a four-month commissioning process. 
2 The probability distribution functions shown throughout this report are log-normal in functional form, reflecting the right-skewed nature (+15% and -


10%) of our accuracy criterion. Use of log-normal probability distribution functions is standard practice in the field of construction cost estimation. See, e.g., Kurt 
Heinze, Cost Management of Capital Projects (New York, Marcel Dekker, Inc., 1996); Kenneth K. Humphreys, Jelen’s Cost and Optimization Engineering, 3rd ed. 
(New York, McGraw-Hill, Inc., 1991); and Kenneth K. Humphreys, ed. Project and Cost Engineers’ Handbook, 4th ed. (New York, Marcel Dekker, 2005).  
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Table 1: Estimated Construction Costs (Dollars in Millions)3 


 Cost 
EPC contractor costs  
       Direct costs w/o fee and contingency  $307.7 
       Fee and contingency $47.2 
     Direct costs with fee and contingency $355.0 
       Indirect costs  $69.9 
       EPC commissioning support $4.5 
     EPC contractor total project cost $429.4 
Owner’s costs  
     Owner’s cost less financing, commissioning and close-out $35.4 
     Owner’s commissioning and close-out costs $6.8 
Total project cost less financing $471.6 
Financing cost $46.1 
Total cost $517.7 


 


Figure 1: Probability Distribution of Total Cost of Construction, including Financing Cost 


 


 


Following Section II—Disclaimers and Limitations, and Section III—Team, our report is organized as follows:  


• Section IV sets forth the underlying assumptions of our cost estimate.  
• Section V describes the methodology and approach taken to develop our cost estimate.  
• Section VI presents our estimate of the project cost. The total project cost estimate is broken out into the 


categories typically used in defining project cost: 
o EPC direct costs—Materials, labour, and equipment associated with construction and process 


systems 
o Fees and contingencies associated with the EPC direct costs 
o Indirect costs—Including, for example, design engineering and construction management 
o Owner’s cost (excluding financing)—Includes project oversight and contract administration costs, 


together with commissioning cost  
o Commissioning and close-out costs—Includes costs for both the EPC contractor and the owner, 


and  
o Financing costs. 


• Section VII presents our corroborating analyses, which are provided to permit an assessment of the 
reasonableness of our cost estimate.  


                                                      
3 Throughout this report, all dollar amounts are in Canadian dollars unless otherwise specified. Note that figures in this table and elsewhere in this 


report may not add due to rounding.  
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The accompanying appendices are an integral part of the report. Appendix A provides curricula vitae for the 
senior team members. Appendix B lists all information considered and relied upon, including OPG documents. 
Appendices C through H provide detail on the logic, data, methodology, and mathematical calculations used in 
developing our estimate, as follows: 


Appendix C  Adjustments to Direct Costs 
Appendix D   Backup Detail on Overnight Direct Costs 
Appendix E   Backup Detail on EPC Contractor’s Indirect Costs 
Appendix F   Backup Detail on EPC and Owner Commissioning and Close-out Costs 
Appendix G   Backup Detail on Owner’s Costs Excluding Financing 
Appendix H   Backup Detail on Financing Cost 
Appendix I   Backup Detail on Comparable Analyses  


II. DISCLAIMERS AND LIMITATIONS 
This report was prepared by an expert team led by Glenn R. George, MBA, PE, PhD, and including Steven L. 
Krahn, DPA, BCEE; David R. Gallay, DSc, PE; Karen E. Morgan, MA, CFA, CRRA; and Mr. Alexei Sothoron, MS. 
The initial cost estimation work was carried out by Drs. Gallay and Krahn, assisted by Mr. Sothoron. Ms. Morgan 
helped manage the project and prepare the initial draft report. For convenience, this team of individuals may be 
referred to in this report as “the Bates White team,” “Bates White,” “we,” or similar locutions.  


All work was performed under the direct supervision of Dr. George, who accepts full responsibility for the contents 
of this report. Most of the analysis was performed in winter and spring 2020.  


The views expressed in this report are those of the Bates White team and do not necessarily represent the views 
of, and should not be attributed to, other Bates White employees or affiliates, or Ontario Power Generation 
(“OPG”) or its staff.  


III. TEAM 
Immediately below are brief bios for each of the team members. More-detailed curricula vitae are provided for the 
senior team members in Appendix A.  


Glenn R. George, MBA, PE, PhD 
Dr. George, a Partner in Bates White’s Energy Practice, has over 30 years of experience in the global energy 
sector as a nuclear engineer, policymaker, investment banker, and economic consultant. He has both an 
engineering degree and an MBA from Cornell, a PhD from Harvard, and is a graduate of the US Department of 
Energy’s (“DOE”) Bettis Reactor Engineering School. He is an expert in utility, nuclear, and construction matters, 
including transactions, disputes, and rate cases. Dr. George served at the US Office of Naval Reactors and US 
Defense Nuclear Facilities Safety Board, with responsibility for (inter alia) nuclear facility planning and cost.  


Steven L. Krahn, DPA, BCEE 
Dr. Krahn has over 40 years of experience in the nuclear and high-hazard industry sector as a nuclear and 
systems engineer, senior policymaker, and risk/safety management expert. He is a professor of Nuclear 
Environmental Engineering at Vanderbilt University and Senior Nuclear Consultant in Bates White’s Energy 
Practice. He has engineering degrees from the University of Wisconsin and the University of Virginia, a Doctorate 
of Public Administration (“DPA”) from the University of Southern California, and is a graduate of the DOE’s Bettis 
Reactor Engineering School. He is an expert in nuclear and high-hazard facility design/construction, safety/risk 
assessment, hazardous waste management, and regulatory matters. 
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David R. Gallay, DSc, PE 
Dr. Gallay has over 40 years of experience as an engineering manager and operations research analyst. He is 
currently an Associate Professor of Finance at George Mason University and a Senior Nuclear Cost Consultant in 
Bates White’s Energy Practice. He holds a DSc in engineering management with a concentration in economics, 
finance, and cost engineering from George Washington University, a master’s degree in civil engineering from the 
Purdue University, a master’s degree in systems management from the University of Southern California, and a 
bachelor’s degree in engineering from the US Military Academy at West Point. 


Karen E. Morgan, MA, CFA, CRRA 
Ms. Morgan has more than 25 years of experience, specializing in utility rate and regulatory matters, including 
research on cost of equity capital for public utilities, capital market forecasting, financial statement analysis, and 
other utility issues related to regulatory practice. She has a BA in Economics (Honours) from Queen’s University 
(Kingston) and an MA in Economics from the University of Western Ontario. She holds the Chartered Financial 
Analyst (“CFA”) designation and is a Certified Rate of Return Analyst (“CRRA”). She is a manager in the Bates 
White Energy Practice. 


Alexei Sothoron, MS 
Mr. Sothoron holds a master’s degree in Data Analytics Engineering, with a concentration in Financial 
Engineering, from George Mason University. His undergraduate majors were Accounting, Finance, and 
Information Systems. His work experience includes four internships, statistics tutoring, and a graduate teaching 
assistant position for multiple classes. 


IV. GOING-IN ASSUMPTIONS 
IV.A. Project Scope of D2O Storage Project Construction Cost Estimate 
Bates White undertook the analysis with the objective of producing an estimate of OPG’s cost to construct and 
commission the D2O Storage Project on the current site, within the restricted area of the Darlington nuclear 
facility.  


In our analysis, the D2O Storage Project construction cost estimate comprises three main components: 1) the 
cost to pay a construction contractor to engineer, procure, and construct the heavy water storage facility; 2) 
owner’s cost for contract administration and engineering oversight and approvals; and 3) interest during 
construction. The cost estimate includes all costs up to and including owner’s acceptance, commissioning, and 
contract close-out. Thus, it does not include ongoing O&M costs beyond commissioning. 


IV.B. State of Knowledge 
In developing the cost estimate, we assumed that we had perfect knowledge of project scope, design 
requirements (e.g., the need for seismic design), and actual site conditions, including previously contaminated 
soil, a constrained work area, cold weather, and water ingress.  


In this but-for scenario, we estimated costs using methods that would be appropriate before construction was 
undertaken, but after all environmental studies and requisite permits had been obtained, for the overall 
refurbishment project. We believe this enhances the comparability of our cost estimate with estimates produced in 
the course of the actual D2O Storage Project.   


Finally, we assumed that the design specifications of the facility “as constructed” reflected final requirements, 
incorporating both initial requirements and subsequent modifications. This is consistent with the assumption of 
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perfect knowledge. We utilized the design reflected in available business case summaries and engineering 
documents (e.g., structural and systems changes, seismic enhancement, and spill containment).4  


Despite perfect knowledge, variability in some factors—including labour productivity, weather, and the need for 
modest rework, inter alia—is an unavoidable part of any construction project. The probability distributions shown 
in this report reflect such variance. In addition, for reasons discussed more fully in Section VI.C, we also include a 
modest management reserve (an element of owner’s cost) to hedge against unknown risks through the project’s 
construction phase and into the turnover and commissioning phases.  


IV.C. Construction Timeline  
We reviewed the schedule information in the documents provided.5 However, we believe—consistent with the 
assumed perfect knowledge—it is appropriate to use in our analysis a shorter timeline than that which actually 
occurred. Based on our professional experience, we established a project construction timeline of six years, 
including typical delays due to weather and other factors, but no unusually long gaps. On the basis of our 
professional experience with comparable projects, it is our judgment that this timeline is consistent with a nuclear 
project of this magnitude progressing to completion with reasonably foreseeable challenges, but without 
allowance, for example, for changing EPC contractor mid-project. We begin our six-year construction timeline in 
2013 to reflect the need to support the larger DRP.  


IV.D. Commissioning and Close-Out 
Consistent with our experience on comparable projects, commissioning preparations were assumed to take place 
during the six months prior to the declaration of construction completion and turnover of the facility from the EPC 
contractor to the owner. Commissioning itself was assumed to take place over the four months following turnover 
of the facility to the owner. Project close-out activities were assumed to take six months after completion of 
commissioning. 


IV.E. Spend Profiles 
We estimated construction costs in as-spent or “overnight” Canadian dollars, i.e., nominal dollars, rather than in 
constant dollars pegged to a particular year in the construction process. As noted above, our analysis assumes a 
six-year construction timeline, starting at the beginning of 2013 with planning and design, and ending at the end of 
2018, just prior to commissioning activities. The total cost includes an estimated amount spent in the year prior to 
the start of construction (2012) to cover costs associated with the owner’s contracting effort prior to contract 
award. Costs associated with commissioning preparations begin in 2018, with the actual commissioning evolution 
taking place in the first four months of 2019, and close-out activities following.  


We used Canadian government data to derive the de-escalation factors. The final estimate is in “then-year” 
Canadian dollars, i.e., Canadian dollars in the year they were expended.  


In general, we estimated costs for parts, components, systems, and labour from the bottom up, using well-
recognized engineering cost estimation tools and techniques, described below. To assist in costing out specific 
major components, we referred to and evaluated the quoted cost for reasonableness through: review of actual 
vendor quotes, purchase orders, or invoices where available. Where necessary, we converted costs from US to 
Canadian dollars using a purchase date (derived from review of the aforementioned records) and the associated 
average annual exchange rate obtained from the US Federal Reserve.6  


                                                      
4 Appendix B provides a listing of all documents which were relied upon. 
5 The schedule presented in the 2018 OPG Business Case Summary (“BCS”) indicated preliminary design and contract solicitation began in 2007, the 


EPC contract was awarded in 2008, engineering and design were substantially completed at the end of May 2015, construction would be completed by the end of 
2018, with commissioning in November 2019 and project close-out in May 2020. 


6 Board of Governors of the Federal Reserve System, “Foreign Exchange Rates—H.10,” accessed April 26, 2020, 
https://www.federalreserve.gov/releases/H10/hist/. 
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IV.F. Financing 
To estimate the project’s financing cost during construction, we assumed each year’s construction costs would 
incur a carrying charge (simple interest) for an average of two years, calculated using the actual OPG end-of-year 
project financing interest rates for the D2O Storage Project (see Table 2 below).7  


Table 2: End-of-Year Financing Rates 


Year End-of-year 
financing rate 


2012 5.03% 
2013 5.03% 
2014 5.03% 
2015 5.26% 
2016 5.23% 
2017 4.89% 
2018 4.40% 
2019 4.08% 


   


IV.G. Class-Level Designation of Estimate 
AACE International’s Cost Estimate Classification System8 provides guidelines for applying the general principles 
of estimate classification to cost estimates used to evaluate, approve, and/or fund projects. These guidelines are 
widely accepted and are used extensively in the nuclear industry.9 The Cost Estimate Classification System maps 
the phases and stages of project cost estimating to a standard project scope definition maturity and quality matrix, 
as shown in Table 3 below. 


 


                                                      
7 Project financing interest rates provided by OPG and applied over a two-year carrying period.  
8 Association for the Advancement of Cost Estimation (“AACE”) International, AACE International Recommended Practice No. 45R-08 Cost Estimate 


Classification System – As Applied for the Building and General Construction Industries, December 2012.  
9 For example, the US Department of Energy uses these guidelines in its cost estimating guide. See Department of Energy, Cost Estimating Guide, 


DOE G 413.21A, June 6, 2018, 15-16. The British Columbia Department of Transportation also uses these guidelines. Ministry of Transportation and 
Infrastructure, “Project Cost Estimating Guidelines,” Version 01.02, September 30, 2013, available at https://www2.gov.bc.ca/assets/gov/driving-and-
transportation/transportation-infrastructure/planning/guidelines/cost_estimating_guidance.pdf. 
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Table 3: Cost Estimate Classification System for the Building and General Construction Industries10 


 
Primary 


characteristic Secondary characteristics 


Estimate 
class 


Maturity level of 
project definition 


deliverables 
 


As % of complete 
definition 


End usage 
 
 


Typical purpose of estimate 


Methodology 
 
 


Typical estimating method 


Expected 
accuracy range 


 
Typical variation in 


low and high 
rangesa 


Class 5 0% to 2% Functional area, or 
concept screening 


SF (ft2) or m2 factoring, 
parametric models, 
judgment, or analogy 


L: -20% to -30% 
H: +30% to +50% 


Class 4 1% to 15% Or schematic design or 
concept study 


Parametric models, 
assembly driven models 


L: -10% to -20% 
H: +20% to +30% 


Class 3 10% to 40% 
Design development, 
budget authorization, 
feasibility 


Semi-detailed unit costs 
with assembly level line 
items 


L: -5% to -15% 
H: +10% to +20% 


Class 2 30% to 75% Control or bid/tender, 
semi-detailed 


Detailed unit cost with 
“forced” (assumed) 
detailed take-off 


L: -5% to -10% 
H: +5% to +15% 


Class 1 65% to 100% Check estimate or pre- 
bid/tender, change order 


Detailed unit cost with 
detailed take-off 


L: -3% to -5% 
H: +3% to +10% 


Note a):  The state of construction complexity and availability of applicable reference cost data affect the range markedly. The +/- value represents the typical 
percentage variation of actual cost from the cost estimate after application of contingency (typically a 50% level of confidence) for given scope. 


The primary drivers of risk and uncertainty associated with a particular estimate are the complexity of the project, 
the quality of reference cost estimating data, the robustness of the assumptions used to prepare the estimate, and 
the estimating techniques employed.11 The table above illustrates the typical ranges of accuracy associated with 
building and general construction industries. Based on the assumptions and methods discussed in this report, our 
estimate would, in our opinion, be classified as a Class 2 estimate, with a degree of accuracy ranging from 
between 5% and 10% below the mean cost, to between 5% and 15% above the mean cost.12     


IV.H. Summary 
Our D2O Storage Project construction cost estimate comprises three main components: 1) the cost to pay a 
construction contractor to engineer, procure, and construct the heavy water storage facility; and 2) owner’s cost 
for engineering, procurement, and construction oversight, contract administration, and facility commissioning 
activities; and 3) interest during construction. The cost estimate includes all costs through owner’s acceptance 
and facility commissioning activities.  


Our estimate is not meant to represent an “ideal” cost or a “perfect” build. The estimated cost assumes a six-year 
construction timeline, for a FOAK project located within the exclusion zone of an operating nuclear facility, on a 
constricted and previously contaminated building site. It incorporates costs associated with the dewatering 
requirements that resulted from water ingress due to the building’s location on the north shore of Lake Ontario, in 
a region subject to weather extremes, particularly in winter. Commissioning activities are assumed to conclude 
within four months of the completion of construction. Our probabilistic analysis reflects typical variability in labour 
productivity, weather, the need for modest rework, and other factors. 


                                                      
10 AACE International, AACE International Recommended Practice No. 45R-08 Cost Estimate Classification System – As Applied for the Building and 


General Construction Industries, December 2012, Table 1. 
11 AACE International, AACE International Recommended Practice No. 45R-08 Cost Estimate Classification System – As applied for the Building and 


General Construction Industries, December 2012, p. 3.  
12 “Typically, this provides an 80% confidence level that the actual cost will fall within the bounds of the low and high ranges. The estimate confidence 


interval or accuracy range is driven by the reliability of the scope information available at the time of the estimate in addition to the other variables and risk 
identified above.” AACE International, AACE International Recommended Practice No. 56R-08, Cost Estimate Classification System – As Applied for the Building 
and General Construction Industries, TCM Framework: 7.3 – Cost Estimating and Budgeting, Rev. December 13, 2016. 
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V. METHODOLOGY AND APPROACH 
V.A. Overview of Estimating Approach 
We followed a five-step process to develop our cost estimate for the D2O Storage Project as shown in Figure 2 
below. In simplest terms, the methodological approach taken for each of the four principal cost components 
(Steps 1 through 4) was to obtain the total overnight or 2019 dollar amounts for each component, convert these 
amounts to Canadian dollars in the year they were expended (“then-year” costs) assuming a six-year construction 
timeline with commissioning in the first four months of the seventh year, and impute a financing cost (Step 5) 
based on the projected costs incurred during each year, using an interest rate provided by OPG. Throughout, we 
have applied our collective judgment, based on more than 100 person-years of experience acquired analyzing 
major construction projects of similar size and scope at nuclear sites across North America and indeed around the 
world.13  


Figure 2: Steps in Developing the Construction Cost Estimate. 


 


This five-step approach also allows us to apply a standard structure used by the US Energy Information Agency 
(“EIA”), among other authorities, to decompose and display construction cost estimates. This structure separates 
costs incurred by an EPC contractor, encompassing direct (construction materials and labour), indirect (project 
management, engineering, etc.), and facility commissioning support activities (component and preliminary system 
testing, information for system procedures, and facility turnover), from the costs incurred by the owner of the 
facility (final system testing, commissioning). In addition, the EIA reporting structure differentiates sums set aside 
for the EPC contractor’s contingency and fee, from costs (e.g., financing) borne by the owner. 


V.B. Step 1: EPC Direct Costs Excluding Contingency and Fee 
We built the estimate of direct costs by pricing individual items and summing these prices to arrive at an 
aggregate cost estimate, i.e., a “bottom-up” approach. Specifically, the direct costs reflect our estimate of costs for 
procuring and constructing or installing the items in the project’s Bill of Quantities (“BOQ”).14 The BOQ is a 151-
page document identifying thousands of individual items required for the D2O Storage Project. The items are 
organized in seven main categories, each with three or more subsections:15 


• Architectural/Structural (Civil) 
• Process Systems Tie-in 
• Process Systems 


                                                      
13 Further detail is provided in the curricula vitae of team members found in Appendix A. 
14 Ontario Power Generation, Bill of Quantities, October 25, 2019. 
15 These seven categories correspond to Sections B–H of the BOQ. Section A of the BOQ summarizes the vendor-procured specialty items delivered 


to OPG that are included in Sections B–H.  


Step 1: Calculate
EPC direct cost, excluding 


contingency or fee


• Civil construction, 
installation and testing of  
process & electrical 
systems
• Materials
• Labour
• Equipment


Step 2: Calculate
EPC contingency


and fee


• An allowance to hedge 
against costs exceeding 
the estimated most likely 
cost


• A 10% fee to cover the 
EPCs general and 
administrative costs, cost 
of capital, and required 
margin


Step 3: Calculate
EPC indirect and 


commissioning support  
costs


• Indirect costs
• Design engineering
• Procurement 


management
• Construction 


management
• Component and system 


testing support
• Commissioning support


Step 4: Calculate
owner's cost, excluding 


financing


• Project management
• Engineering oversight
• Procurement oversight
• Construction oversight
• Contract administration
• Required inspections, 


reviews, and approvals 
throughout the project


• Commissioning and 
close-out
• Final system testing, 


acceptance, and turnover
• Contract close-out


• Management reserve


Step 5: Calculate
financing cost


• Owner's project financing 
cost
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• Process Support Systems 
• Building Support Systems Tie-in (Mechanical) 
• Building Support Systems (Mechanical), and 
• Electrical. 
 


We deflated the 2019 “overnight” costs to “then-year” dollars to reflect the value of the cost in the year in which 
the cost would have occurred under our assumed six-year construction timeline.  


V.C. Step 2: EPC Contingency and Fee 
The EPC contractor contingency is an allowance of funds that provides some protection for typical, unavoidable 
sources of risk and uncertainty, including labour productivity, the weather, the need for modest amounts of 
rework, variations in the quantity of inputs required, delivery problems, and the like. We modelled the uncertainty 
of our cost estimates, and estimated the cost amount that would increase the odds of not overrunning the cost 
estimate from 1:1 (50% probability of no overrun vs. 50% probability of overrun) to 2:1 odds (67% probability of no 
overrun vs. 33% probability of overrun). The estimated cost amount equals 4.86% of the direct cost estimate 
calculated in Step 1.  


The EPC contractor fee, in contrast, is the amount an EPC contractor needs to earn to cover its general and 
administrative overhead costs, and to compensate its debt holders and equity investors for financing the firm. 
Based on our experience, we estimated a fee rate of 10%. This rate is composed of 4% to cover the EPC 
contractor’s overhead costs, and a 6% margin to cover its cost of capital. This 10% fee comports with standard or 
typical EPC industry practice. 


V.D. Step 3: EPC Indirect and Commissioning Support Costs 


This cost component consists of the EPC contractor’s indirect costs and its costs associated with commissioning 
activities. Indirect costs comprise expenses for the EPC contractor’s engineering and design services, field office 
engineering support, construction management, and procurement. These costs vary from project to project and, 
typically, information about them is proprietary. For each area of expense, we evaluated the scope of work and 
determined the types and number of staff required, the wages appropriate for those positions (including a cost 
allocation for the employees’ fringe benefits and EPC contractor’s overhead costs and margin), and the proportion 
of time that each staff position would devote to the D2O Storage Project. We then reviewed standard, notional 
construction sequencing (e.g., as described in the Cost Estimating Guidelines for Generation IV Nuclear Energy 
Systems)16 to develop time-phased spend plans for each technical and project management specialty. The costs 
associated with these spend plans were deflated and assigned to each year of the construction timeline.  


Facility commissioning support activities include preparing for final system testing and facility turnover, and 
supporting development of system operating and testing procedures, ultimately leading into contract close-out. 


V.E. Step 4: Owner’s Cost Excluding Financing 
The owner’s cost estimate reflects our estimate of 1) owner’s project management, including engineering 
oversight; construction oversight; procurement oversight; contract award, oversight, and administration; and 
various reviews, inspections, and approvals required as part of a construction project of this type; 2) owner’s 
facility commissioning and close-out cost; and 3) a modest management reserve.   


                                                      
16The Economic Modeling Working Group, Cost Estimating Guidelines for Generation IV Nuclear Energy Systems, Rev. 4.2, GIF/EMWG/2007/004, 


Generation IV International Forum, September 26, 2007, hereinafter referred to as the “EMWG Guidelines.” Data are provided in US dollars and converted to 
Canadian dollars. 
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V.F. Step 5: Financing Costs 
Financing costs for an assumed spend pattern were added based on OPG’s applicable financing cost for each 
year of our six-year construction period and that portion of year seven in which commissioning and close-out 
costs were incurred by the owner. 


V.G. Price Deflators 
As noted above, we adjusted the estimated 2019 overnight costs to reflect Canadian dollars in the year they were 
expended. We did so by deflating the dollar amounts using the deflator factors in Table 4. For example, if we 
estimated a cost of $500 for an item in 2019 dollars, and the expenditure to procure and install that item would 
have occurred in 2015, we must deflate the cost to 2015 dollars. To determine the 2015 cost, we would divide 
$500 by the deflator factor 1.167.17 The resulting 2015 amount would be $427.27.  


Table 4: Deflator Factors, 2013 to 2019.  


Year Inflation 
Index Deflator 


2013  89.48 1.179 
2014  90.23 1.170 
2015  90.43 1.167 
2016  96.40 1.095 
2017 100.00 1.055 
2018 104.63 1.009 
2019 105.53 1.000 


 


We developed the deflator factors from Statistics Canada price index data.18 


VI. CONSTRUCTION COST ESTIMATE 
Our construction cost estimate for the D2O Storage Project is $517.7 million, based on a six-year construction 
timeline commencing in 2013 and ending in 2018, followed by commissioning (which is assumed to take place 
over the four months following completion of construction and turnover of the facility to the owner) and close-out 
(which is completed six months thereafter). The breakout of this total cost is depicted in Table 5. 


                                                      
17 Rounded for purposes of the discussion. 
18 Statistics Canada, “Building Construction Price Indexes, by Type of Building,” accessed November 23, 2019, 


https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=1810013501.  
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Table 5: D2O Storage Project Construction Cost Estimate (Dollars in Millions) 


 Cost 
EPC contractor costs  
       Direct costs w/o fee and contingency  $307.7 
       Fee and contingency $47.2 
     Direct costs with fee and contingency $355.0 
       Indirect costs  $69.9 
       EPC commissioning support $4.5 
     EPC contractor total project cost $429.4 
Owner’s costs  
     Owner’s cost less financing, commissioning and close-out $35.4 
     Owner’s commissioning and close-out costs $6.8 
Total project cost less financing $471.6 
Financing cost $46.1 
Total cost $517.7 


 


The accuracy level of this estimate is Class 2, which implies that we are 80% confident that the costs would fall in 
a range between 15% above and 10% below our point estimate of $517.7 million. We depict graphically the 
probability distribution of total construction cost in Figure 3 below.19  


Figure 3: Probability Distribution of Estimated Total Cost of the D2O Storage Project 


 


 


As shown on Figure 3, the P90 cost is $576.5 million, i.e., there is a 90% probability that actual cost would fall 
below this estimate. 


In the following subsections, using estimated spend plans (over time), we decompose the total cost into the five 
steps of our methodological approach, as shown in Figure 2 above:  the EPC contractor’s direct cost excluding 
contingency or fee; the EPC contractor’s contingency and fee; the EPC contractor’s indirect and commissioning 
support costs; the owner’s costs including the costs associated with commissioning and close-out, but excluding 
financing; and the financing cost. Each of these cost elements will be addressed with respect to the methodology 


                                                      
19 All cost distributions presented in this report were derived from the Class 2 criterion: +15/-10% with 80% confidence. The one-sided 90% confidence 


interval identifies the number below which 90% of the probability distribution falls. In other words, we are 90% confident that the true cost would fall at or below the 
P90 estimate.  
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applied, sources of cost information, adjustments made, and particular tools (including expert judgment and 
experience) used to obtain the final estimate. 


VI.A. EPC Contractor’s Direct Costs 
The EPC contractor’s direct cost comprises the contractor’s direct cost plus contingency and fee.20 Determining 
the total EPC contractor’s direct cost comprises the first two steps of our five-step methodological approach. In 
Step 1, we estimate the direct costs without contingency or fee. In Step 2, we use that amount to infer a 
contingency allowance and then compute a fee associated with the estimated direct costs plus the contingency.  


VI.A.1. Step 1: Direct Costs of Construction without Contingency or Fee 
The direct costs of construction without contingency or fee reflect the deflated overnight costs derived from cost 
data in RSMeans,21 vendor invoices and purchase orders, productivity adjustments, labour wage adjustments, 
and cost factors from EMWG Guidelines.   


We validated and clarified the data provided by the BOQ, as appropriate, by review of detailed design information. 
This design information principally comprised system descriptions and as-built system drawings. We used the 
design information to validate important system information, such as numbers of tanks installed, component 
capacities, and other technical details important to accurately pricing systems. We also used this technical 
information to clarify aspects of the BOQ by reviewing the completed system design to ensure that we fully 
understood the functions and operation of components and subsystems. Together, this corroboration of BOQ-
provided data ensured that the cost estimate addressed all relevant systems, components, and parts, and 
avoided any double-counting. 


To produce our estimate of the EPC direct costs, we used two pricing guides: RSMeans for estimating the costs 
(materials, labour, and equipment) of routine construction, and the EMWG Guidelines22 to factor in the added 
construction and installation costs required to meet nuclear safety and quality standards.  


VI.A.1.a. RSMeans 


RSMeans is the standard source for routine construction cost data throughout North America. The RSMeans 
online cost database was our primary source of cost data. This database provided the Canadian dollar-
denominated prices for the materials and parts, as well as typical union labour rates in the Toronto metropolitan 
area for late 2019. For items not priced in the RSMeans database, we obtained vendor prices from vendors’ 
online sites.  


We adjusted certain “default” RSMeans prices to more accurately reflect D2O Storage Project costs. The degree 
to which the data needed to be adjusted was based on our review of the design information for the D2O Storage 
Project, and then comparing that design information to design and construction of standard commercial buildings.  


The adjustments for material costs were based on interpolations either from RSMeans data, where available but 
an exact match could not be identified, or from an average of advertised vendor prices (when more than one 
quote could be found). For specialized equipment and nuclear-class materials, we used two methods: either 
reviewing vendor invoice data (which is a good proxy for competitively procured equipment and materials), or 
adjusting the RSMeans base cost data by cost factors from the EMWG guidelines, as discussed below.  


An example of the first type of adjustment was information used to price concrete. The BOQ called for concrete 
with 35 MPa compressive strength, but RSMeans had data only for 34 MPa and 41 MPa concrete. We analyzed 
the pricing data from several concrete vendors with different compressive strengths, identified the trend, and 
interpolated the 35 MPa concrete cost from the existing RSMeans price data.  


                                                      
20 The EPC contractor also earns a fee on indirect costs, but we accounted for this through our wage multiplier for those costs. 
21 RSMeans data from Gordian, https://www.rsmeansonline.com/, accessed repeatedly from October 25, 2019 to February 1, 2020.  
22 Data are provided in US dollars and converted to Canadian dollars. 
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The second type of adjustment was used to determine the price of particular pipe valves and fittings, for example. 
The BOQ listed stainless steel pipe valves and fittings, but the RSMeans database contains data only for carbon 
steel valves and fittings. We used vendor prices for stainless steel valves, piping, and fittings—of similar sizes and 
types—to infer and apply a cost differential from the reported costs for similar carbon steel components in 
RSMeans.  


Adjustments to RSMeans labour costs captured the contractor’s daily and weekly work schedules, union labour 
rates prescribed in OPG contracts, labour productivity, and added materials and labour costs associated with 
nuclear-class items specified in the BOQ. For example, RSMeans labour costs were adjusted to address the 
following: 


• OPG contractor wages, which we determined by review of the various trade collective agreements to be 
different from standard Toronto metropolitan area wages23 


• Crew size for installing nuclear-class and other nuclear-related materials, which would include welders for 
all-welded systems and quality assurance personnel, and  


• OPG contractor productivity, where we needed to take into account site-specific challenges.  


We briefly describe the rationales for the adjustments:  


• The labour costs in the RSMeans database are based on a standard 5-day, 8 hour-per-day workweek 
with no overtime. This standard workweek does not apply to the labour force working on the D2O Storage 
Project. The D2O Storage Project construction workers are on a 4-day, 10 hour-per-day workweek 
schedule, with 2 hours a day of overtime. We adjusted labour costs accordingly. 


• The labour costs in the RSMeans database are premised on a 66% productivity rate typical for a non-
nuclear industrial construction project. This rate is substantially higher than the achievable productivity 
rate on the D2O Storage Project. Based on our experience on numerous other nuclear construction 
projects, and our review and extrapolation of the findings in two OPG-sponsored labour productivity 
studies,24 it is our expert opinion that an average 39% productivity factor would be appropriate for the 
D2O Storage Project. This is consistent with our understanding of the confined space, security 
restrictions, and radiological controls in which the workforce had to operate and with our experience in 
nuclear construction projects in the United States and elsewhere.25  


• The RSMeans database does not contain data for procuring or installing nuclear-class designated 
materials or parts. Thus, for those items in the BOQ that require nuclear standards and quality assurance 
requirements, we supplemented the RSMeans data with cost factors drawn from the EMWG guidelines. 
This document presents cost factors for nuclear-class commodities, piping, and the associated labour 
required to place or install and inspect those commodities, piping, and components. These commodities 
comprised nuclear-class formwork, embedded metal, reinforcing steel bars, and structural steel.  


• The RSMeans database contains cost data based on 2019 prices and wages in Canadian dollars for the 
Toronto metropolitan area. We converted (“deflated”) those 2019 prices to reflect cost values in the year 
in which the costs were incurred. We converted the 2019 costs to then-year dollars with price deflators 
derived from Statistics Canada price indices.26 We performed this calculation for each cost to reflect the 
value of the cost in the year in which we expected that particular cost to occur.  


                                                      
23 Contracts are available from the Electrical Power Systems Construction Association (“EPSCA”) website https://www.epsca.org/. 
24 Rigden Lhawang, Pratheep Srikantha, Mihai Balan, and Fatimah Al Ubaid, Wrench Time Analysis Study: 1st Site Visit Report, Nuclear Design 


Laboratory Faculty of Energy Systems and Nuclear Science, University of Ontario Institute of Technology, Oshawa, Canada, April 2018; Faithful+Gould, Ontario 
Power Generation Darlington NGS Heavy Water Management Building Estimate Report, January 2012; “Wrench Time D2O.R1,” data as of August 2018. 


25 Bates White team members toured the D2O Storage Project in October 2019 and were able to experience the project confines first-hand. 
26 Building Price Index, https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=1810013501#timeframe, accessed between November 1, 2019 and 


January 31, 2020.  
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While we could estimate costs for nearly all the items in the BOQ, there were two sets of exceptions. The first set 
related to a limited number of specialty items, while the second set related to drainage costs associated with the 
subgrade excavated site.27  


With respect to specialty items, we reviewed a set of 32 actual vendor invoices and OPG purchase orders for 
specialty items, such as tritium air monitors and nuclear-grade tanks. These invoices identified costs and dates of 
delivery for these specialty items. While there were relatively few items in this category, compared with the very 
large number of components purchased for the project, they represented a significant source of materials cost to 
the project. See Appendix C, Table C-10 for a listing of these specialty items.  


We reviewed these vendor invoices, evaluated the quoted cost for its reasonableness, incorporated information 
from the invoices into our schedule analysis, and determined appropriate materials costs to incorporate into the 
estimate.28 Our opinion regarding their reasonableness rests on four considerations: 


• Such major purchases would normally be the subject of a competitive procurement process, with various 
forms of pre- and post-contract reviews, which we could not readily replicate but the results of which 
would be unlikely to differ from the actual purchases.  


• We reviewed evidence that the EPC contractor in this instance had indeed implemented a formal 
procurement process typical for projects of this type, complexity, and size.29 


• Based on our experience, none of the costs appears to be unreasonable. 


• For certain items (e.g., large tanks), the procured cost appears to be at the low end of the range we might 
consider reasonable. 


• For some other items (e.g., certain valves) where we could make a comparison with costs reported by 
RSMeans, the procured cost clearly falls in the reasonable range. 


With respect to the drainage costs associated with the subgrade excavated site, we determined that the 
dewatering effort was so distinctive (with associated environmental controls) and occurred over such a long 
period, that its costs could not be readily estimated using RSMeans or other available data.30 However, after we 
reviewed the procedures and system design in use, these actual costs are in our opinion representative of the 
costs that a planner or estimator with perfect knowledge with respect to project scope, design requirements, 
duration, and site conditions would have included.  


Further detail on the above adjustments is provided in Appendix C. 


VI.A.1.b. EMWG Guidelines 


The RSMeans database did not contain detailed cost information for materials and labour used to construct the 
nuclear containment structure below-grade (seismically qualified dike) or the process piping systems that would 
hold or carry radioactive material. Thus, we supplemented our cost information from RSMeans with parametric 
cost factors (described below) from the EMWG guidelines.31 This guide provides pricing data for nuclear 
installations acquired by the DOE over an extended time period. The information was recently updated by the 
Economic Working Group of the Generation IV International Forum. We describe the adjustment factors we used 
from this guide in Appendix C. 


                                                      
27 BOQ item B33.05, “Yard drainage temporary provision (civil).” 
28 Prices for these specialty items were converted to Canadian dollars if priced otherwise and escalated to 2019 dollars as required based on the 


assumed timeline and the date of the invoice. 
29 OPG, Detailed Materials Estimate, Part 1 and Part 2, and Procurement Tracking File-2Nov2015.xlsx. 
30 Marshall & Swift Valuation Service, “The Gold Standard of Building Cost Data,” accessed April 26, 2020, 


https://www.corelogic.com/solutions/marshall-swift.aspx); and Dodge Data & Analytics, “Solutions That Grow Your Business,” accessed April 26, 2020, 
https://www.construction.com/. 


31 EMWG guidelines. 
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VI.A.1.c. Modified Parametric Analysis 


Having determined the “baseline” cost, we identified certain assumptions and cost elements that required further 
review and recalculation using a probabilistic model. This approach generally leads to cost estimates with levels 
of accuracy higher than estimates derived from parametric estimation and lower than estimates developed 
through a detailed bottom-up approach. This approach required, as appropriate, that we explicitly model the 
uncertainty associated with each cost element within the overall cost model. The result is an estimated range of 
costs for the project, which is more robust and transparent than utilizing a point estimate of costs and adding an 
arbitrary factor to account for risk and uncertainty. The method also supports a sophisticated approach for 
assigning an allowance for contingency. 


VI.A.1.d. Estimate of Direct Costs without Contingency and Fee 


The initial estimate of overnight direct costs is $377.2 million. (See additional detail in Appendix D.) This initial 
estimate incorporates amounts, identified directly on vendor invoices and purchases orders and inferred by 
RSMeans, to cover the EPC contractor’s overhead and profit. We removed these amounts (“inferred amounts”) in 
calculating the estimate of the 2019 overnight costs for the BOQ items. The resulting estimate of overnight direct 
costs after removing these inferred amounts is $342.9 million, as shown in Table 6 below.   


Table 6: EPC Overnight Direct Costs (Dollars in Millions). 


 
 Materials Labour Equipment Total 
 All Costs include Inferred Amounts 
Construction $33.3 $57.8 $3.1 $94.2 
Process systems $70.7 $212.3 $0.0 $283.0 
Initial Estimate of overnight 
direct costs $104.0 $270.1 $3.1 $377.2 
Overnight direct costs with inferred amounts removed $342.9 


 


We converted the estimate of 2019 overnight costs of $342.9 million to amounts for each year of our six-year 
construction period. Summing the annual costs from each year’s spend plan results in our estimate of the direct 
costs of construction, without fee or contingency, equal to $307.7 million, as shown in Table 5 above and in 
Table 7 below. This estimate forms the base amount from which we estimated the EPC contractor’s contingency 
allowance and fee to cover its overhead costs and profit, consistent with the EMWG and EIA framework.  


Table 7: EPC Direct Costs (Dollars in Millions) 


 


Overnight 
costs 


“Then- 
year” 
costs 


Direct costs without fee or contingency $342.9  $307.7 
 


This estimate of direct costs without fee or contingency of $307.7 million is consistent with a Class 2 level of 
accuracy. The P90 cost is $354.7 million. A graphic of the cost distribution for the EPC contractor’s direct cost 
without fee or contingency is shown in Figure 4.  
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Figure 4: Probability Distribution of EPC Direct Cost without Fee or Contingency 


 


VI.A.2. Step 2: Contingency and Fee 
Despite our assumption of perfect knowledge with respect to project scope, design requirements, and site 
conditions, we must also take into account the unavoidable variability in performing any construction work. As 
noted above, this variability reflects actual versus assumed quantities of materials consumed, labour productivity, 
modest required rework, weather conditions, etc. EPC contractors typically build some degree of contingency into 
their cost estimate, and resulting contract price, to reflect this variability and to reduce the likelihood of a contract 
cost overrun.  


While it is common to assign a standard percentage of the base cost (say 10%) to compute a contingency 
allowance, we view that approach as arbitrary. We prefer a more sophisticated approach for determining the 
contingency allowance. Such an approach is premised on the notion that the contingency is a function of the 
desired probability that the final project cost will not overrun the estimate. Thus, we modelled the uncertainty of 
our cost estimates and derived a contingency amount that would increase the EPC contractor’s odds of not 
overrunning its direct costs estimate from 1:1 to 2:1. This is equivalent to saying that the contingency amount 
would decrease the probability of a cost overrun from 50% to 33.3%. Based on a point estimate for direct costs of 
$307.7 million derived in Step 1, we calculated a contingency amount of $15.0 million, representing 4.86% of 
the point estimate.  


In addition to the contingency allowance, we estimated the EPC contractor’s fee rate at 10%. This rate comprises 
4% to cover the EPC contractor’s overhead costs and a 6% margin to cover its cost of capital. The fee amount is 
$32.3 million, equal to 10% applied to the sum of direct costs ($307.7 million) and contingency ($15.0 million). 


We added the total fee and contingency of $47.2 million to our direct cost estimate without fee or contingency 
of $307.7 million developed in Step 1 to calculate the direct costs with fee and contingency of $355.0 million, as 
shown in Table 5.  


As shown in Figure 5, the P90 cost is $404.8 million, i.e., there is a 90% probability that actual cost would fall 
below this estimate. 
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Figure 5: Probability Distribution of Estimated EPC Direct Cost with Contingency and Fee 


 


 


VI.A.3. Spend Plan for the EPC Direct Project Cost  
The following tables (Table 8 through Table 11) depict direct costs in Canadian dollars in the year the dollars were 
expended, i.e., the spend profiles. The first two profiles reflect estimated construction costs, with one profile for 
construction materials and equipment, and one profile for construction labour costs. These two profiles comprise 
the costs for the required items in Section B of the BOQ.  


The other two profiles reflect what we identified as process systems costs. These are the estimated then-year 
costs for the process, building support, and electrical items described in Sections C through H in the BOQ. We 
present one profile for process systems materials and equipment, and one profile for process systems labour.  


In each table, the first column identifies the year in which we modelled that cost would occur. The second column 
contains our estimate of the EPC contractor’s direct cost without contingency and fee. The third column contains 
an allocated contingency allowance to hedge against a direct cost overrun. The fourth column reflects the EPC 
contractor’s fee for both its direct cost and allocated contingency allowance. The fifth column is the total of the 
direct cost with contingency and fee.  


VI.A.3.a. Construction Materials and Equipment Spend Profile 
Table 8: Construction Materials and Equipment (Dollars in Millions) 


Year 


Without 
contingency 


or fee 
Contingency 


(4.86%) 
Fee 


(10%) 
Year 
totala 


2013 $7.7 $0.4 $0.8 $8.9 
2014 $7.8 $0.4 $0.8 $9.0 
2015 $6.4 $0.3 $0.7 $7.4 
2016 $4.5 $0.2 $0.5 $5.2 
2017 $1.6 $0.1 $0.2 $1.8 
2018 $0.8 $0.0 $0.1 $0.9 
Total $28.8 $1.4 $3.0 $33.2 


a Totals may not sum due to rounding. 


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 21 of 350







CONFIDENTIAL ATTORNEY WORK PRODUCT 
 


 22 


 


VI.A.3.b. Construction Labour Spend Profile 
Table 9: Construction Labour Spend Profile (Dollars in Millions) 


Year 
Without 


contingency 
or fee 


Contingency 
(4.86%) 


Fee 
(10%) 


Year 
totala 


2013 $12.2 $0.6 $1.3 $14.1 
2014 $12.4 $0.6 $1.3 $14.2 
2015 $10.1 $0.5 $1.1 $11.7 
2016   $7.2 $0.3 $0.8   $8.3 
2017   $2.5 $0.1 $0.3   $2.9 
2018   $1.3 $0.1 $0.1   $1.5 
Total $45.7 $2.2 $4.8 $52.7 


a Totals may not sum due to rounding. 


VI.A.3.c. Process Systems Materials Spend Profile  
Table 10: Process Systems Materials Spend Profile (Dollars in Millions) 


Year 


Without 
contingency 


or fee 
Contingency 


(4.86%) 
Fee 


(10%) 
Year 
totala 


2013 $10.9 $0.5 $1.1 $12.6 
2014 $16.5 $0.8 $1.7 $19.0 
2015 $13.8 $0.7 $1.4 $15.9 
2016   $8.8 $0.4 $0.9 $10.2 
2017   $4.6 $0.2 $0.5   $5.3 
2018   $1.6 $0.1 $0.2   $1.8 
Total $56.1 $2.7 $5.9 $64.7 


a Totals may not sum due to rounding. 


VI.A.3.d. Process Systems Labour Spend Profile 
Table 11: Process Systems Labour Spend Profile (Dollars in Millions) 


Year 
Without 


Contingency 
or Fee 


Contingency 
(4.86%) 


Fee 
(10%) 


Year 
Totala 


2013 $16.4 $0.8 $1.7 $18.9 
2014 $16.5 $0.8 $1.7 $19.0 
2015 $24.8 $1.2 $2.6 $28.6 
2016 $35.3 $1.7 $3.7 $40.7 
2017 $41.1 $2.0 $4.3 $47.5 
2018 $43.0 $2.1 $4.5 $49.7 
Total $177.1 $8.6 $18.6 $204.3 


a Totals may not sum due to rounding. 


VI.B. Step 3: EPC Indirect Costs, Commissioning Support and Close-Out Costs 
VI.B.1. Indirect Costs 
RSMeans (and its competitors in the cost handbook industry) does not collect and report indirect costs. 
Consequently, we developed our own estimate of these costs based on our team’s collective experience. We 
identified eight areas, differentiated by role and in time phase of delivery that the EPC contractor would need to 
have staffed to meet its needs in engineering and procurement: 


• Civil engineering—Engineering to support site preparation, design of the above-grade building framework 
and related assemblies, and exterior site modifications 
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• Electrical engineering—Engineering to address power systems, distribution, and instrumentation and 
controls 


• Engineering support—Maintenance of drawings, technical manuals, reports, and processing of changes 
thereto  


• Mechanical engineering—Engineering to address piping system design, including pumps, valves, and 
associated equipment 


• Procurement—Functions associated with purchasing major components and commodities, and obtaining 
required services used in construction of the facility 


• Project management—Developing, implementing, and monitoring control functions associated with the 
plans and schedules necessary for project execution 


• Nuclear mechanical engineering—Specialty engineering for nuclear-grade mechanical systems, and 


• Nuclear structural engineering—Specialty engineering for design of the seismically qualified dike and 
associated equipment. 


To estimate costs associated with these functions, we developed a model of the staff in each function, addressing 
both skill mix (engineer, analyst, supervisor, etc.) and required capacity (numbers of each skill). Next, we 
determined, based on our experience and the project schedule, the time-phased staffing profile for each specialty, 
shown in Table 12 below. Finally, we obtained representative salary figures for personnel in the EPC contractor 
organization using the Glassdoor website.32 We assumed that most of the staff members performing those 
functions would be located primarily at the EPC contractor’s home office and would work on the project on an as-
needed basis. Our resulting estimate for the EPC contractor’s indirect costs is $69.9 million, with a P90 value of 
$74.5 million. Additional information is found in Appendix E. 


VI.B.1.a. Probability Distribution of the EPC Contractor’s Indirect Cost 


The probability distribution of the EPC contractor’s indirect cost estimate is depicted in Figure 6. 


Figure 6: Probability Distribution of EPC Contractor’s Indirect Cost 


 


 
 


VI.B.1.b. Spend Plan for the EPC Contractor’s Indirect Cost 


The spend plan for the EPC contractor’s indirect cost is depicted in Table 12.  


                                                      
32 Glassdoor, “Ontario Power Generation Reviews,” accessed repeatedly in January 2020, https://www.glassdoor.com/Reviews/Ontario-Power-


Generation-Reviews-E9274.htm.  
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Table 12: Spend Plan for the EPC Indirect Cost (Dollars in Millions) 


Year Project 
mgmt. Procurement Civil 


engineering 
Mechanical 
engineering 


Nuclear 
mechanical  
engineering 


Nuclear 
structural 


engineering 
Electrical 


engineering 
Engineering 


support Total 


2013   $2.0   $1.5 $1.0 $0.5   $1.5 $1.3 $0.7   $1.4 $10.0 
2014   $2.8   $3.0 $1.0 $0.8   $2.0 $1.4 $0.7   $2.1 $13.8 
2015   $2.8   $3.1 $0.8 $1.1   $2.0 $1.0 $1.0   $2.8 $14.5 
2016   $2.9   $1.6 $0.5 $1.1   $2.1 $0.7 $1.5   $3.0 $13.6 
2017   $1.5   $0.8 $0.6 $1.2   $1.7 $0.4 $1.5   $3.1 $10.8 
2018   $1.1   $0.9 $0.3 $0.6   $1.2 $0.4 $1.2   $1.6   $7.2 
Total $13.1 $11.0 $4.2 $5.3 $10.5 $5.2 $6.7 $14.1 $69.9 


 


VI.B.2. EPC’s Commissioning and Close-out Costs 
With respect to the EPC contractor’s commissioning support costs, we assumed commissioning preparations 
start approximately six months prior to the declaration of construction complete and turnover of systems from the 
EPC contractor to the owner. During those six months, the EPC contractor would help develop procedures, train 
two owner crews, and provide technical support during commissioning tests conducted by the owner.  


Contract close-out (a fairly straightforward administrative process involving mostly contracting and legal staff) 
takes place subsequent to the completion of commissioning. It is our experience that these costs are normally 
accounted for by the EPC contractor in structuring its fee. 


Table 13 presents the costs for mechanical engineering support and electrical commissioning costs. 


Table 13: EPC Contractor Commissioning Support Costs (Dollars in Millions)  


 


EPC contractor 
commissioning 


support 
Mechanical $1.6 
Engineering support $0.8 
Electrical $2.1 
Total EPC  $4.5 


 


Additional information on commissioning costs is found in Appendix F. 


VI.C. Step 4: Owner’s Cost, Excluding Financing   
Our estimate for the owner’s cost, excluding financing, encompasses three elements: owner’s project 
management activities (including contract award, EPC oversight, and contract administration); owner’s facility 
commissioning activities, including testing, acceptance, and turnover; and management reserve.  


Cost guides provide limited quantitative data on which to base an estimate of owner’s cost. Consequently, we 
used our collective experience in analyzing other major construction projects, along with several available 
qualitative treatments,33 to develop the size and composition of an owner’s team necessary to manage the 
construction contract. We then used salary data of typical positions at OPG available from the Sunshine List, 
together with Glassdoor and other online sources, to estimate staffing costs.34 


                                                      
33 For example, a qualitative discussion of the makeup of owner’s cost is provided in US Energy Information Agency, Capital Cost Estimates for Utility 


Scale Electricity Generating Plants, November 2016. 
34 Glassdoor, “Ontario Power Generation Reviews,” accessed repeatedly in January 2020, https://www.glassdoor.com/Reviews/Ontario-Power-


Generation-Reviews-E9274.htm and the Ontario Sunshine List, accessed April 26, 2020, https://www.ontariosunshinelist.com/. 
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With respect to project management cost, we estimated that an owner on a project of this nature would have 
two teams: an engineering oversight team and a project management team, with a combined strength of 
approximately 30 people. Some of the 30 people would work on the D2O Storage Project in a full-time capacity, 
others on an as-needed basis.  


We also assumed that the owner would draft the statement of work for the project, solicit proposals, and choose 
an EPC contractor in 2012, the year prior to contract award in our 2013–2018 project time period. This timing is 
consistent with our experience. 


With respect to owner’s commissioning cost, as with EPC contractor commissioning support, we assumed 
commissioning preparations took place during the six months prior to declaration of construction complete and 
turnover of the systems from the EPC contractor. During this period, the owner would receive procedure 
development support from the EPC contractor (including assistance in training of staff), but the owner would be 
responsible for the final development and approval of all operating and test procedures. During commissioning, 
which occurs during the four months following the completion of construction and project turnover, the owner is 
responsible for testing and the performance of all system grooming (e.g., adjustments, preventive maintenance). 
Subsequent to commissioning, contract close-out takes place.  


Contract close-out is an administrative process that mostly involves contracting and legal staff. The owner 
sometimes waits six months or even a year to conduct the close-out process. We included owner’s contract close-
out cost within owner’s commissioning cost.35    


With respect to management reserve, we assumed that the owner would want to set aside a modest reserve to 
hedge against unknown risks in the construction phase and into the turnover and commissioning phases. 
Because the risks are unknown (i.e., they constitute uncertainties rather than risks per se), we had no basis for 
calculating a precise number as we did with the EPC contractor’s contingency. We believe this is fully consistent 
with our assumption of perfect knowledge with respect to project scope, design requirements, and site conditions. 
Based on our professional experience and judgment, we applied a heuristic rate of 2% of the estimated EPC 
contractor’s total project cost to determine the reserve amount. This 2% management reserve is at the low end of 
industry practice. Although it would not necessarily be spent, the owner’s management reserve would need to be 
included in an overall construction cost estimate.  


We calculate a total owner’s cost, excluding financing, of $42.2 million, as follows: 


Table 14: Owner’s Costs excluding Financing (Dollars in Millions) 


 Owner’s  
costs 


Project management $26.8 
Facility commissioning 
and contract close-out 


$6.8 


Management reserve $8.6 
Total owner’s costs $42.2 


 


Further detail is available in Appendix G. 


VI.C.1.a.  Probability Distribution of the Owner’s Cost Excluding Financing 


The probability distribution of the owner’s cost, excluding commissioning, close-out and financing, is depicted in 
Figure 7. 


                                                      
35 For the purposes of estimation, we assumed a notional duration of six months for contract close-out efforts, ensuing with the completion of 


commissioning. This duration is consistent with our experience for fixed-price nuclear project contracts. 
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Figure 7: Probability Distribution of Owner's Cost Less Commissioning, Close-Out and Financing 
 


 


As shown in Figure 7, the mean value is $35.4 million and the P90 value is $37 million. 


The probability distribution of the owner’s commissioning and close-out costs is depicted in Figure 8. 


Figure 8: Probability Distribution of Owner’s Cost of Commissioning and Close-Out 


 


As shown in Figure 8, the mean value is $6.8 million and the P90 value is $7.9 million. 


VI.C.1.b. Spend Plan for the Owner’s Cost  


Our estimated spend plan for the owner’s cost is presented below and includes a small amount in 2012 to capture  
costs associated with drafting the statement of work for the project, solicitation of proposals, and selecting an 
EPC contractor prior to contract award. The amount in 2018 includes a management reserve of $8.6 million and 
certain commissioning costs. Amounts in 2019 incorporate commissioning and contract close-out costs. 


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 26 of 350







CONFIDENTIAL ATTORNEY WORK PRODUCT 
 


 27 


 


Table 15: Owner's Cost Spend Profile (Dollars in Millions) 


Year Owner’s Cost Commissioning 
Costs Total 


2012 $3.3 N/A $3.3 
2013 $2.8 N/A $2.8 
2014 $3.6 N/A $3.6 
2015 $3.8 N/A $3.8 
2016 $4.3 N/A $4.3 
2017 $4.4 N/A $4.4 
2018 $13.2 $4.8 $18.0 
2019 N/A $2.0 $2.0 
Total $35.4 $6.8 $42.2 


 


VI.D. Step 5: Financing Cost 
A project like the D2O Storage Project can be financed in any of several ways, including, for example, 
accumulating all principal and compound interest for the entire duration of the project in a construction loan 
account. For regulated utility companies in Ontario, we understand a more typical approach is to capture 
construction costs in a Construction Work in Progress (“CWIP”) account, which incurs a carrying charge (simple 
interest) at a prescribed interest rate. As elements of a project are deemed used and useful in a partial in-service 
process, they are moved from CWIP into rate base and are no longer subject to the carrying charge. In our 
analysis, we assume that each year’s capital cost in our modeled six-year spend plan sits in CWIP and is subject 
to an interest charge for an average of two years before the corresponding elements of the project are declared 
in-service and moved into rate base. We believe this is a conservative approach, which is consistent with the 
assumptions made in Section IV of this report, and comports with our experience on similar projects.  


To implement this approach, we calculate two years of simple (not compound) interest on the annual cost 
developed in Steps 1 through 4, using OPG’s applicable project financing interest rate in each year.36 The sum of 
these annual interest charges is the overall financing cost for the project. Project financing interest rates used by 
OPG are shown in Table 16 below. In calculating the estimated financing costs, the rates at the end of the year 
were used for consistency. Our cost model assumes end-of-year dollar values for all costs incurred in 2012–2018. 
We note that, instead of the year-end rate, we use a rate of 4.3% for commissioning costs incurred in the first four 
months of 2019. This figure is interpolated between the end-of-year rates for 2018 and 2019. 


Table 16: Annual Project Financing Interest Rates, 2012 through 2019 


Year Average 
Annual Rate 


End-of-
Year Rate 


2012 5.06% 5.03% 
2013 5.03% 5.03% 
2014 5.03% 5.03% 
2015 5.15% 5.26% 
2016 5.26% 5.23% 
2017 5.02% 4.89% 
2018 4.45% 4.40% 
2019 4.24% 4.08% 


 


                                                      
36 Project financing rates provided by OPG. 
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VI.D.1. Probability Distribution of Financing Cost 
Because of uncertainty in year-end costs, we estimated financing costs commensurate with uncertainty in the 
underlying project costs. We concluded that the cost would be $46.1 million, with a P90 value of $48.2 million. 


The probability distribution of the financing cost is depicted in Figure 9.   


Figure 9: Probability Distribution of Financing Cost 


 


VI.D.2. Spend Plan and Annual Financing Cost 
Our estimated spend plan and calculated financing cost are depicted in Table 17. This includes financing costs 
associated with spending related to owner’s contracting efforts prior to the contract award. Further detail on the 
financing costs is provided in Appendix H. 


Table 17: Estimated Spend Plan and Financing Cost (Dollars in Millions) 


Year 
Cost  


Requiring 
Financing for 


Two Years 


Interest 
Rate37 


Financing 
Cost 


(Interest 
Charge) 


2012 $3.3 5.03% $0.2 
2013 $67.2 5.03%  $3.6 
2014 $78.6 5.03%  $7.3 
2015 $81.8 5.26%  $8.4  
2016 $82.2 5.23% $8.6  
2017 $72.6 4.89%  $7.6  
2018 $82.3 4.40%  $6.8 
2019 $2.8 4.30% $3.7 
Total $470.9    $46.1  


 


                                                      
37 The 2019 interest rate is an interpolation of the end-of-year 2018 rate of 4.40% and the end-of-year 2019 rate of 4.08% as costs were incurred in the 


first four months of 2019. 
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VI.E. Summary of Costs 
The total of the above costs is our cost estimate for the D2O Storage Project from design up to and including 
facility commissioning and project close-out. The mean estimated cost is $517.7 million, summarized in Table 
18 below. The assumed construction period comprised the six years 2013–2018. The accuracy level of this 
estimate is Class 2, which implies that we are 80% confident that the costs fall in a range between +15% above 
and -10% below our point estimate of $517.7 million. The corresponding P90 cost is $576.5 million.  
Table 18: D2O Storage Project Construction Cost Estimate (Dollars in Millions), 2013-2019 


 Cost 
EPC contractor costs  
     Direct costs w/o fee and contingency  $307.7 
     Fee and contingency $47.2 
     Direct costs with fee and contingency $355.0 
     Indirect costs  $69.9 
     EPC commissioning support $4.5 
     EPC contractor total project cost $429.4 
Owner’s costs  
     Owner’s cost less financing, commissioning and close-out $35.4 
     Owner’s commissioning and close-out costs $6.8 
Total project cost less financing $471.6 
Financing cost $46.1 
Total cost $517.7 


 


VII. CORROBORATING ANALYSES 
The FOAK nature of the D2O Storage Project makes the determination of definitive comparable estimates of total 
construction cost difficult. The following analyses are provided to document assessments we performed of the 
reasonableness of our cost estimate.  


VII.A. Consistency with EMWG and EIA Data 
In other sections of this report, we have discussed our use of insights, data, and methods described in guidance 
documents developed by the EIA38 and the Generation IV International Forum’s Economic Modelling Working 
Group (EMWG)39. In this section, we will use several of the reported results contained in these two guides to 
provide insight on the reasonableness of several of our estimates of direct costs. 


In Section VI.A, we discuss and then tabulate the direct EPC costs (materials plus labour) associated with 
constructing the D2O Storage Project. In that section, we report this value in several formats. For purposes of this 
comparison, we evaluated the reasonableness of the relative fractions of direct costs (materials plus labour) 
estimated for civil, mechanical, and electrical portions of the project; we derived these costs for the D2O Storage 
Project using detailed data reported in Appendix D. We evaluate reasonableness by comparing our derived costs 
with the relative proportions of such costs that are estimated by EIA for new nuclear construction projects and by 
EMWG for historical nuclear construction projects.  


A comparison between the EIA data and our estimates, based on the percentage of total direct cost (material plus 
labour), appears in Table 19 below. 


                                                      
38 US Energy Information Administration, Capital Cost Estimates for Utility Scale Electricity Generating Plants, Independent Statistics and Analysis 


report series, November 2016, Section 12, “Advanced Nuclear.” 
39 Generation IV International Forum, Cost Estimating Guidelines for Generation IV Nuclear Energy Systems (Revision 4.2), September 26, 2007, 


Appendix G.   
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Table 19: Corroboration of Cost Breakdown (Percent of Direct Costs) 


Cost category 


D2O Storage 
Project 


estimate  
(from data in 
Appendix D) 


EIA EMWG 
Average 
(of three 


estimates) 


Standard 
deviation 


(%) 


Civil construction 
(Materials + Labour) 30.6% 30% 22.1% 27.57% 4.75 
Electrical construction  
(Materials + Labour) 22.7% 11% 17.8% 17.17% 5.88 
Mechanical construction 
(Materials + Labour)  46.7% 59% 65% 56.89% 9.35 


 


It can be seen from the above comparison that our estimates generally fall within plus/minus one standard 
deviation of the average of all three. This comparison provides an indication that our construction cost estimate 
for the D2O Storage Project is broadly consistent with other nuclear project data.  


VII.B. Lang Factor Analysis 
Lang factors were introduced by H. J. Lang in Chemical Engineering magazine in 1947 as a method for 
estimating the total installation cost for plants and equipment.40 Similar to nuclear facilities, chemical processing 
facilities require large outlays of capital, can take extended periods to construct, and are subject to enhanced 
regulatory scrutiny during their design and construction. The Lang factor is estimated as the ratio of the total cost 
of building a facility to the cost of its major technical components. The costs included in deriving the Lang factors 
include “delivered process equipment cost, material and labour for site improvements, foundations, steel, 
buildings piping, electrical, controls, both design and construction costs, and overhead costs including insurance, 
taxes, contingency, field and office expense, temporary construction facilities, and contractor fee.”41 They do not 
include owner’s costs such as land, interest during construction, and O&M.  


The application of the Lang factor can be expressed as follows: 


Total installed cost = Equipment cost * Lang factor 
 


While construction materials and methods have changed substantially since Lang factors were first introduced in 
the late 1940s, they continue to be updated, cited, and used today. Based on a recent and much larger dataset 
than the one used to derive the original Lang factors, the average Lang factor for a chemical liquid process plant 
is estimated at 5.12.42 A chemical liquid process project is the type of project most similar to the D2O Storage 
Project for which Lang factors are provided. In discussing the range of values for the Lang factor, the author of the 
study noted that for those projects with estimated Lang factors in the range of 7 to 10, the “prevalent, common 
trait [was a] process requiring very large steel structures and vertical pipeways.”43 This is also noted by the EIA, 
which states, “Lang factors vary slightly between processing plant type” for certain costs, but “the cost for piping 
for fluid processing plants is significantly larger than the cost for plants processing more solid materials.”44 The 
figure below illustrates the range of Lang factors encompassing the mean of 5.12. 


                                                      
40 Hans J. Lang, “Cost Relationships in Preliminary Cost Estimation,” Chemical Engineering (October 1947); Hans J. Lang, “Simplified Approach to 


Preliminary Cost Estimates,” Chemical Engineering (June 1948). 
41 T. E. Wolf, “Lang Factor Cost Estimates, 2013, available at http://www.prjmgrcap.com/langfactorestimating.html. 
42 Wolf’s database of over 200 projects was reduced to include on EPC projects. The resulting sample of 58 projects comprised 55% refining projects 


and 45% petrochemical and chemical, with 25% being under $30 million and 50% under $100 million in cost. The project data were collected over a period of more 
than 40 years. 


43 T. E. Wolf, “Lang Factors, an Update,” citing T. E. Wolf, “An Update on Lang Factors,” Hydrocarbon Processing, vol. 94, no. 8 (2015), available at 
http://prjmgrcap.com/estimateslangfactorupdate.html 


44 US Energy Information Agency, “Engineering Economic Analysis Guide: Liquid Fuels Technologies,” December 2015. 
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Figure 10: Lang Factor: Total Installed Cost (TOT) to Equipment Cost, fluid process plants, n=5845 


 


To our knowledge, there is no Lang factor specific to a nuclear processing plant. We were able to identify a PhD 
dissertation from Iowa State University titled “Reprocessing of Long-Cooled Nuclear Fuel: Process Description 
and Plant Design,” which in part addressed the costs of a nuclear chemical processing plant. The author states 
that a Lang factor, defined as the sum of the Lang factors for each subcomponent, can be used to determine the 
cost for a nuclear reprocessing plant.46 Further, the author notes that the “major components of the [fixed capital 
cost] for a nuclear reprocessing plant and a conventional chemical plant can be assumed to be the same; 
however, in the case of nuclear reprocessing, radioactivity and criticality considerations lead to inclusion of 
additional items.”47 Therefore, “Because of the stringent specifications of a nuclear reprocessing plant, usually the 
most conservative (highest) values for the subfactors have been chosen.”48   


Based on the above, for the D2O Storage Project, given the complexities of both the build and the systems 
involved, there is no reason to believe that the appropriate Lang factor would be any less than the 5.12 factor 
appropriate for a liquid chemical liquid processing plant. However, given that the hazards associated with the D2O 
Storage Project include radioactivity, but do not involve a nuclear criticality concern, its hazards can be assessed 
as somewhat higher than a typical process chemical facility, but not as high as a nuclear fuel reprocessing facility. 
The range of Lang factors above this level suggest that somewhat higher potential total construction cost 
estimates could be appropriate, but herein we have maintained use of 5.12 to be conservative. 


In our analysis, total materials cost equates to the cost of all elements on the BOQ. The total installed costs for 
these items are approximately $97.9 million on a deflated, then-year basis. These costs are derived from data in 
Table 8 and Table 10, summing the totals for each table. Multiplying the $97.9 million by 5.12, which represents a 
conservative estimate of the factor appropriate for a nuclear processing plant, results in estimated total 
construction costs for the D2O Storage Project of approximately $501.5 million, excluding financing cost. This 
falls within approximately 6% of our total cost estimate of $471.2 million (excluding financing cost).  


Applying a higher Lang factor to reflect a nuclear construction project (as is frequently done) would of course 
produce an even higher estimated cost.49  


                                                      
45 T. E. Wolf, “Lang Factors, an Update,” citing T. E. Wolf, “An Update on Lang Factors,” Hydrocarbon Processing, 94, no. 8 (2015), Figure 2, available 


at http://prjmgrcap.com/langfactorestimating.html. 
46 Okan H. Zabunoglu, “Reprocessing of Long-Cooled Nuclear Fuel: Process Description and Plant Design” (PhD diss. Iowa State University, 1988), p. 


133. 
47 Okan H. Zabunoglu, “Reprocessing of Long-Cooled Nuclear Fuel: Process Description and Plant Design” (PhD diss. Iowa State University, 1988), p. 


133. 
48 Okan H. Zabunoglu, “Reprocessing of Long-Cooled Nuclear Fuel: Process Description and Plant Design” (PhD diss. Iowa State University, 1988), 


pp. 134–35. 
49 Applying a Lang factor of 6.862, representing one standard deviation above the mean value of 5.12, results in an estimated cost of approximately 


$582 million. 
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VII.C. Comparables 
As noted, the D2O Storage Project is a FOAK facility and directly comparable projects do not exist. There are, 
however, two DOE nuclear projects designed to process radioactive materials which have been constructed, or 
have been under construction, during the same overall time period, such that the costs for these projects could 
potentially be useful as a means to test the reasonableness of our estimate for the D2O Storage Project.  


The DOE projects are the Salt Waste Process Facility (“SWPF”), located at the Savannah River Site in Aiken, 
South Carolina, and the Integrated Waste Treatment Unit (“IWTU”), located at the Idaho National Laboratory in 
Idaho Falls, Idaho. Members of the Bates White team have first-hand knowledge of these projects. Both represent 
large nuclear facilities that perform chemical processing functions on radioactive liquids. The materials that they 
process are at a somewhat elevated hazard level from the heavy water processed and stored in the D2O Storage 
Project. However, similar to the D2O Storage Project, they contain large runs of process piping and significant 
tankage, coupled with electrical and service systems, together with automated instrumentation and controls. Also, 
similar to the D2O Storage Project, they were constructed on existing nuclear facility sites, with the potential for 
dealing with contaminated soil and industrial congestion, and are subject to strict nuclear safety and quality 
requirements. Additional information is found in Appendix I. 


Estimates of the cost of the D2O Storage Project with reference to the costs for these projects can be made on a 
variety of bases. These include relative values for linear feet of process piping, quantity of storage, and facility 
square footage. The table below presents these data for the D2O Storage Project: 


Table 20: D2O Storage Project Information 


 D2O Storage Project 
Linear feet of process piping 31,000 
Liquid storage capacity (m3) 2,100 
Size (ft2) 32,750 


 


Utilizing the corresponding data for the SWPF and IWTU projects, estimated costs for the D2O Storage Project 
can be derived by applying the relative value of the D2O Storage Project data to the cost of the US DOE 
comparable. The results are shown in the tables below using the relative square footage for both projects and 
relative amount of process piping for the SWPF project.50 Other data were either unavailable or produced 
estimates for the cost of the D2O Storage Project which we considered to be unreasonable, as they were either 
extremely low or extremely high.51  


Our estimated D2O Storage Project costs falls well within, and toward the low end of, the range ($394 million to 
$849 million) produced by this analysis.  


Table 21: Estimated Cost of D2O Storage Project Based on SWPF 


 


D2O 
Storage 
Project 


SWPF 
Project 


Relative 
Factor 


Estimated 
D2O Storage 
Project Cost 
(dollars in 
millions) 


 (1) (2) (3) = (1)/(2) (4) = (3) * $3.05bn 


Linear feet of process piping 31,000 111,341 0.28 $849 
Size (ft2) 32,750 140,000 0.23 $713 
Cost of project – CAD billion  $3.05   


 


                                                      
50 To the extent that the costs for the two DOE projects are not calculated on the same basis as our estimate of $517.7 million (i.e., as the sum of as-


spent dollars), the estimated D2O Storage Project costs derived using the costs for the DOE projects may be too high. 
51 Utilizing relative storage capacity at the SWPF produced an estimated cost for the D2O Storage Project of less than $25 million calculated as 


(2,100/320,000)*$3.05 billion. In the case of the IWTU, the relative storage at the D2O Storage Project was over four times larger than the DOE project resulting in 
an estimated cost of more than $5 billion for the D2O Storage Project calculated as (2,100/517.4) * ($1.31 billion). 
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Table 22: Estimated Cost of D2O Based on IWTU 


 


D2O 
Storage 
Project 


IWTU 
Project 


Relative 
Factor 


Estimated D2O Storage 
Project Cost 


(dollars in millions) 
 (1) (2) (3) = (1)/(2) (4a) = (3) * 


$1.31bn 
(4b) = (3) * $635 m 


Size (ft2) 32,750 53,000 0.62 $809 $394 
Cost of project – CAD billion  $1.31    
Construction complete – CAD million  $635    
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Appendix A. Team Members 
GLENN R. GEORGE, MBA, PE, PHD  
Partner, Bates White Economic Consulting 
 


AREAS OF EXPERTISE 


• Expert testimony in regulatory proceedings and litigation matters 
• Regulatory strategy, asset valuation, and transaction support 
• Technical and financial assessment of energy technologies and projects 
• Construction disputes (construction cost and delay analysis) 
• Economic analysis of nuclear power plants and related facilities 


EDUCATION 
• PhD, Public Policy (with a focus on energy economics and regulation), Harvard University 
• Certificate, Nuclear Engineering, Bettis Reactor Engineering School, US Department of Energy 
• MBA, with Distinction, Cornell University 
• BS, Engineering, with Distinction, Cornell University 


SUMMARY OF EXPERIENCE 
Dr. Glenn R. George is a seasoned advisor and expert witness in the global power and utilities, nuclear, oil and 
gas, mining, manufacturing, water, chemical/petrochemical, transport, and related infrastructure sectors. Drawing 
on his background as an engineer, economist, and business manager, he applies deep expertise in strategy, 
policy, regulation, technology, finance, and risk assessment to business challenges facing companies, regulators, 
and investors. His areas of specialization include asset valuation, risk assessment, and regulatory testimony, 
together with power generation (especially nuclear). His consulting work addresses regulatory strategy, 
transactions, and new business models, while his litigation support work focuses on complex commercial litigation 
and international arbitration related to energy facilities, contract disputes, and construction delays and cost 
overruns. 


In prior positions, Dr. George served at US Office of Naval Reactors and US Defense Nuclear Facilities Safety 
Board, with responsibility for (inter alia) nuclear facility planning, cost estimation, and construction. He remains an 
active member of numerous organizations, including the American Economic Association, American and 
International Bar Associations, American Nuclear Society, and the American Society of Mechanical Engineers. In 
2011 he was awarded the American Nuclear Society Presidential Citation for his response to the Fukushima 
accident. He is a registered professional engineer (PE) in the District of Columbia. 


RELEVANT TESTIMONY 
Expert witness (2019-present) on behalf of defendants in Eddystone Rail Company, LLC v. Bridger Logistics, et 


al., an ongoing litigation matter in the US Court for the Eastern District of Pennsylvania.  The case involves a 
contract dispute regarding an oil transloading facility in Eddystone, Pennsylvania.  The facility, which was 
built, owned, and operated by plaintiff, was used as part of defendants’ logistics chain, whereby crude oil from 
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North Dakota was ultimately shipped to a refinery on the Delaware River. Plaintiff alleges that, among other 
wrongful actions, defendants abandoned the business of transporting oil when prices dropped in 2015-2016, 
effectively stranding plaintiff’s USD170 million investment in the transloading facility.  Analysis addressed 
defendants’ counterclaim that, but for construction delays and various inadequacies in the design and 
operation of the transloading facility, significantly more oil could have been shipped to the refinery and 
additional profits made from use of the facility while oil prices remained favorable.  Expert report quantified 
those counterclaim damages in a series of five counterfactual scenarios, opining that the counterclaims might 
total as much as USD74 million. 


Expert witness (2018-present) on behalf of defense in Desert Sunlight 250, LLC, and Desert Sunlight 300, LLC v. 
United States, an ongoing matter in the US Court of Federal Claims (COFC 17-1826C).  Plaintiffs seek nearly 
USD60 million in damages stemming from their reduced payments pursuant to Section 1603 of the American 
Recovery and Reinvestment Act of 2009, which provided for a cash grant in lieu of tax credit for certain 
qualified investments in renewable energy property, including solar power projects. Dr. George’s expert 
reports address whether plaintiffs’ claimed cost basis (in excess of USD2 billion) properly excludes any 
intangible, grant-ineligible property and whether the US Treasury should award any additional amounts. 
Testimony presents an analysis of intangible property included in plaintiffs’ claimed basis, including above-
market power purchase agreements and a US Department of Energy loan guarantee.  


Expert witness (2018-present) on behalf of defense in Silver State Power South, LLC v. United States, an ongoing 
matter in the US Court of Federal Claims (COFC 18-266T).  Plaintiff seek nearly USD140 million in damages 
stemming from its reduced payment pursuant to Section 1603 of the American Recovery and Reinvestment 
Act of 2009, which provided for a cash grant in lieu of tax credit for certain qualified investments in renewable 
energy property, including solar power projects. Dr. George’s expert reports address whether plaintiff’s 
claimed cost basis (nearly USD1 billion) properly excludes any intangible, grant-ineligible property and 
whether the US Treasury should award any additional amounts. Testimony presents an analysis of intangible 
property included in plaintiff’s claimed basis, including an above-market power purchase agreement and an 
indemnity provision.  


Expert testimony and analytical support (2017-2018) on behalf of Uganda in Democratic Republic of the Congo v. 
Uganda, an ongoing matter at the International Court of Justice at The Hague. Developed an exhaustive 
critique of the damages methodology employed by the DRC.  


Expert testimony and analytical support (2016-2017) on behalf of ATK/EnergySolutions in a prominent 
procurement dispute against the UK Nuclear Decommissioning Authority (NDA) in the Supreme Court of the 
UK (ATK v. NDA, UKSC 34). The matter involved a GBP 6.1 billion contract to decommission nuclear facilities 
in the UK. As lead expert witness, helped develop detailed cost estimates for decommissioning a large 
number of nuclear sites, foregone fees from the contract, and lost profits from future opportunities in the 
global decommissioning market, all within a complex but-for analysis. The case settled. 


Expert witness on behalf of the US Department of Justice in a confidential matter (2016–2017) involving valuation 
of a 6 GW portfolio of power generation assets in North America. The matter settled.  


Expert witness in a confidential matter (2016) involving valuation of a 4 GW portfolio of power generation assets 
in North America in connection with a bankruptcy filing.  


Expert witness on behalf of applicant before the Regulatory Commission of Alaska (2015–2016). At issue in the 
rate case was the applicability of the Operating Ratio method of rate regulation.  


Expert witness on behalf of defense in HEAL Utah, et al. v. Kane County Water Conservancy District, et al., in 
Utah District Court for the 7th District of Utah (No. 120700009). Plaintiffs sought relief, which would have been 
tantamount to a government expropriation of nuclear power plant development rights associated with a tract 
of land. The Court rejected the claim in toto and accepted the testimony given on behalf of the defendant.  
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Expert witness on behalf of defense in the matter DOCA Company, as Successor to Caldon Company Limited 
Partnership v. Advanced Measurement and Analysis Group Inc. and Westinghouse Electric Company, LLC, in 
US District Court for the Western District of Pennsylvania (Civil Action No. 04-1951). Addressed the claimed 
quantum of damages due to alleged Lanham Act violation. The case settled.  


Submitted expert testimony on behalf of defense in ARRA Energy Company I, ARRA Energy Company II, and 
ARRA Energy Company v. United States, in the US Court of Federal Claims (COFC No. 10-84C). Case 
involved government funding for certain infrastructure projects. Addressed the claimed quantum of damages 
due to alleged foregone future sales resulting from an abrupt change in public policy. The case settled.  


Expert witness on behalf of defense in Arbitration under the International Commercial Arbitration Act (Ontario), 
Between Cameco Bruce Holdings II Inc., et al., and British Energy Ltd., et al. Case involved sale of a nuclear 
power plant in Canada. Addressed the condition of certain key components and systems at the time of sale; 
the adequacy of disclosure of those conditions pursuant to the purchase and sale agreement; the 
appropriateness of the operator’s corrective actions; and the potential impact on plant operation, projected 
life, value, and quantum of damages.  


Served as a non-testifying expert in a confidential international arbitration concerning significant schedule delays 
and cost overruns in construction of the Olkiluoto 3 nuclear power plant in Finland.  


Expert witness on behalf of defense in Consolidated Edison Company of New York, Inc. v. United States, in the 
US Court of Federal Claims (COFC No. 04-0033C). The case involved one of the largest damage claims 
against the US government, involving Indian Point power plant. Addressed both liability for and quantum of 
damages. The court denied the claim in toto.  


RELEVANT CONSULTING EXPERIENCE  
Advised the Government of Dubai on its nuclear power construction program (2018-2019). 


Provided lead commercial due diligence support to the US Department of Energy (DOE) Loan Program Office in 
connection with over USD20 billion in proposed loan guarantees to support four new nuclear power plants a 
proposed uranium enrichment plant (2009-2017), and a dozen other (non-nuclear) facilities.   


On behalf of the UK government (2016), performed a cost-benefit analysis of its nuclear regulatory regime.  
Advised a major investor-owned electric utility company in the Midwest on a strategy for new nuclear generation 


capacity, with an emphasis on the value of the utility’s construction/operating license (2014–2015).  


Advised Tokyo Electric Power Co. and the government of Japan (METI) in multiple projects on electric power 
market reform in Japan, to create regulatory mechanisms for recovery of Fukushima accident-related clean-
up and nuclear compensation costs, and to determine the contours of competitive electric retailers in the 
future market and the role of nuclear power in that market (2013–2015).  


Assessed Federal Energy Regulatory Commission formula ratemaking processes at a major northeastern utility 
company and for a regional transmission organization (2013–2014). 


Advised the government of Lithuania on the acquisition of new nuclear power plants to replace the Ignalina 
nuclear station. The analysis addressed the relative cost (both up-front capital and levelized over the lifetime 
of the generation asset) of nuclear and various competing non-nuclear generation technologies.  


Provided strategic advice and analysis to Exelon Corp. regarding its new nuclear power plant projects.  


In a series of engagements (2006-2010) with Atomic Energy of Canada, Ltd. (AECL), provided strategic advice to 
senior management regarding AECL’s product line, global sales initiative, US market entry and licensing 
strategy, refurbishment business, and other matters.  
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Assisted the Ontario IESO (1999) in its establishment; creation of market rules; and implementation of underlying 
policies, procedures, and systems to enable Ontario’s transition to a competitive wholesale market.  


RELEVANT PUBLICATIONS 
“Electricity Market Reform in Japan: Bumpy Road Ahead” (with Hans-Martin Ihle and Miura Wataru) Public 


Utilities Fortnightly, 154, no. 8 (August 2016), pp. 18–25.  


“Beyond Loan Guarantees: Fostering US Nuclear Investment in a Post-Fukushima World” (with Collin Cain). 
Conference paper, Center for Research in Regulated Industries, Rutgers University, May 2011.  


“Nuclear Development Snapshots” (with Edward Kee). Energy in East Europe 177 (2009), pp. 7–9.  


“Financing New Nuclear Capacity: Will the ‘Nuclear Renaissance’ Be a Self-Sustaining Reaction?” Electricity 
Journal 20, no. 3 (2007), pp. 12–20.  


“The Naval Reactors Program: From Nautilus to the Millennium” (with Lisa Megargle George). Nuclear News, 
October 1998, pp. 26–33.  


“Negotiated Safety: Intragovernmental Risk Regulation in the US Nuclear Weapons Complex.” PhD dissertation, 
Harvard University, 1995.  


“Naval Nuclear Aspects of Cooperative Denuclearization.” In Cooperative Denuclearization: From Pledges to 
Deeds, Graham T. Allison, Ashton B. Carter, Steven E. Miller, and Philip Zelikow, eds. Cambridge, MA:  
Harvard University, 1993.  
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STEVEN L. KRAHN, DPA, BCEE  
Affiliated Expert, Bates White Economic Consulting 
 
AREAS OF EXPERTISE  
• Nuclear and chemical process systems engineering  
• Complex construction cost analysis 
• Safety analysis 
• Regulatory analysis 


EDUCATION 
• Doctorate, Public Administration, University of Southern California, 2001 
• MS, Materials Science, University of Virginia, 1994 
• BS, Metallurgical Engineering, University of Wisconsin, 1978 
• Certificate (MS Equivalent), Nuclear Engineering, Bettis Reactor Engineering School, US Department 


of Energy, 1980 
• Certificate, Management and Leadership, The Sloan School, Massachusetts Institute of Technology, 


2009  


SUMMARY OF EXPERIENCE 
Dr. Krahn is Professor of the Practice of Nuclear Environmental Engineering in the Department of Civil and 
Environmental Engineering at Vanderbilt University, where he teaches three courses in high-hazard facility 
environmental engineering, performs research, and consults to the industry. Immediately prior to joining 
Vanderbilt, he served in the US Department of Energy as the Deputy Assistant Secretary (DAS) for Safety & 
Security, where he provided senior technical leadership to DOE’s USD 6-7B/year nuclear waste 
processing/management, and environmental restoration program and was the senior executive responsible for 
approving nuclear safety bases for high-hazard facilities. He is an internationally recognized expert in the 
construction and engineering associated with nuclear facilities and, together with Dr. George, was retained as an 
expert witness before the UK High Court in ATK v. NDA, the largest nuclear construction case in UK history.  


Dr. Krahn has more than 40 years of nuclear safety, systems engineering, and regulatory/regulatory 
analysis/interface experience, along with leadership in technical and project management, in positions of 
increasing responsibility in government, private industry and the military. Some of his work highlights include:  


For five years led the federal organization responsible for independent nuclear safety and worker safety 
oversight/regulation of the US nuclear weapons complex. 


Provided technical and regulatory consulting to a major, industry-led revamping of the regulatory process for 
advanced nuclear technologies—including several briefings to the NRC Staff and a briefing to the NRC 
Advisory Committee on Reactor Safeguards (“ACRS”). 


Elected to the ASME Plant Standards Committee on Plant Systems Design, Subcommittee on Risk-Informed 
Design of Hazardous Facilities  


Served as Deputy Technical Director of an independent nuclear safety oversight and systems engineering 
technical review of the major US environmental restoration and nuclear weapons complex and programs. 


Led applied research programs that provided risk assessment and regulatory analysis/risk communication 
insights regarding the potential use of MOX fuel for a large southeastern US electrical utility. 
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Technical direction and leadership for a major DOE engineering and research program in waste processing and 
process chemistry. 


Direction and management of a USD25 million division in an engineering services company, which provided 
nuclear/ES&H regulatory analysis and high hazard systems engineering consulting to the commercial power 
industry, NASA, and the DOE. 


Technical and regulatory review of numerous, complex engineering and systems issues at nuclear reactors and 
processing facilities, radioactive waste processing plants, and environmental restoration projects.  


His technical project management highlights include:  


Participation in the independent technical, project management and cost review of a major new radioactive waste 
process system design for the USD16B+ Waste Treatment Plant at the Hanford Site 


Developing the methodology and participating in the independent project management review of the completion 
schedule for the 4 billion (FY 2000 USD), 8-year Rocky Flats Environmental Restoration Project 


Technical direction of the USD30 million/year R&D program for a DOE program office focused on nuclear and 
chemical waste processing/management; and 


Leadership and management of the 140 (FY 1986 USD) million complex overhaul of a nuclear fast attack 
submarine and the nuclear work packages of two fast attack submarines. 


RELEVANT PUBLICATIONS 
“Understanding and Effectively Managing Conservatisms in Safety Analysis of Non-Reactor Nuclear Facilities,” 


with M. Modarres and J. O’Brien. Nuclear Technology, vol. 206, no. 11 (November 2020).  


“Comparing the Environmental Impacts of Uranium- and Thorium-Based Fuel Cycles with Different Recycle 
Options” (with T. Ault and A. Croff). Progress in Nuclear Energy, vol. 100 (May 2017): 114-134. 


“The Reemergence of the Thorium Fuel Cycle: A Special Issue of Nuclear Technology,” with A. Worrall, Nuclear 
Technology, vol. 194, no. 2 (May 2016): iii-iv. 


“A Preliminary Analysis of Key Issues in Chemical Industry Accident Reports” (with L. Fyffe, J. Clarke, D. Kosson, 
and J. Hutton). Safety Science, vol. 82 (February 2016): 368-73. 


“Radiological Impacts and Regulation of Rare Earth Elements in Non-Nuclear Energy Production” (with T. Ault 
and A. Croff). Energies, vol. 8 (March 2015): 2066-081. 


“Assessment of the Potential of By-Product Recovery of Thorium to Satisfy Demands of a Future Thorium Fuel 
Cycle” (with T. Ault and A. Croff). J. Nuclear Technology, vol. 189, no. 2 (February 2015): 152–62. 


“Estimating Worker Collective Doses from a Revised Approach to Managing Commercial Nuclear Fuel” (with B. 
Burkhardt, A. Croff, and A. Sowder). Radwaste Solutions, vol. 22, no. 1 (January/June 2015). 


“Evaluating the Radiological Risk to Workers from the US Once-Through Nuclear Fuel Cycle” (with A. Croff, B. 
Smith, J. Clarke, A. Sowder, and A. Machiels). J. Nuclear Technology, vol. 185, no. 2 (February 2014): 192-
207. 


“System of Systems Engineering—Past Emerging to Evolving?” invited article and special edition editor, Int. J. 
System of Systems Engineering, vol. 3, nos. 1&2 (2012): 12. 
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DAVID R. GALLAY, DSC, PE  
Affiliated Expert, Bates White Economic Consulting 
 
AREAS OF EXPERTISE 
• Seasoned engineering manager and operations research analyst 
• Project management 
• Engineering economics 
• Managerial finance 


EDUCATION 
• DSc, Engineering Management, The George Washington University, 2002 
• MS, Systems Management, University of Southern California, 1981 
• MS, Civil Engineering, Purdue University, 1978 
• BS, Engineering, United States Military Academy, 1972 
• Professional Engineer, Virginia 


SUMMARY OF EXPERIENCE 
Dr. Gallay has over 40 years of experience as an engineering manager and operations research analyst. He is 
currently an Associate Professor of Finance at George Mason University. 


Previously, Dr. Gallay was vice president of Infrastructure Analytics at LMI, a nonprofit research and advisory 
organization. He also served as the senior LMI executive overseeing LMI’s support to the US DOE’s Office of 
Engineering and Construction Management in providing external independent reviews of major construction 
projects. 


He has been retained repeatedly by US DOE senior management to serve on teams of outside experts to review 
the department’s plans for investments in capital infrastructure to carry out high-cost initiatives, such as the 
design and construction of capital assets required for the disposal of the national stocks of surplus plutonium and 
the treatment of nuclear waste. 


For the US Army Corps of Engineers, Dr. Gallay conducted a forensic cost analysis to determine the root cause of 
a five-fold cost overrun of the multi-billion-dollar replacement project of the Olmstead Lock and Dam on Ohio 
River. 


For the state of Washington, he assessed the reasonableness and validity of the state’s cost estimates, finance 
plans, and implementation plans of two multi-billion-dollar projects: the replacement of the Alaska Way Viaduct 
and the State Route 520 bridge.  


RELEVANT PUBLICATIONS 
“Review of Project Controls for the Olmsted Locks and Dam Project,” LMI Report CE209T1 (with John P. 


Turbeville), April 2012. 


“Chief Administrative Officer of the House of Representatives Workplace Requirements Needs Analysis and 
Feasibility Study,” LMI Report HR001T1 (with Jonathan Adams, et al.), February 2011. 
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“Removal versus Interim Safe Storage of the 100-KE Reactor Core: A Cost Comparison,” LMI Report WSR 70T1, 
August 2009. 


“External Technical Review of the Hanford K Basins Sludge Treatment Project,” Department of Energy (with 
David S. Kosson, et al.), June 2009. 


“External Technical Review of System Planning for Low-Activity Waste Treatment at Hanford,” Department of 
Energy (with David S. Kosson, et al.), November 2008. 


“External Technical Review of the Plutonium Preparation Project at Savannah River Site,” Department of Energy 
(with David S. Kosson, et al.), October 2008. 


“External Review of the Business Case Proposal for a Multipurpose Computational Data Center at ORNL,) LMI 
Report DE823T1 (with Kristie Bissell, et al.), September 2008. 


“Public-Private Partnerships for Financing Federal Capital: Useful or Chimerical,” Public Works Management & 
Policy, 11 (October 2006): 139-51. 


“PNNL Lease Restructuring Proposal: Independent Review,” LMI Report DE629T1 (with Amita Singh, et al.), July 
2006. 


“Alternative Financing of the Science and Technology Laboratory at the Idaho National Laboratory,” LMI Report 
DE630T1 (with Kristie Bissell, et al.), May 2006. 


“Acquiring Two Facilities at Pacific Northwest Laboratory Through Alternative Financing”, LMI Report DE626T1 
(with Amita Singh, et al.), March 2006. 


“Hanford Waste Treatment and Immobilization Plant Project: After-Action Fact-Finding Review,” Report DE535T1 
(with Jonathan Adams, et al.), January 2006. 


“Alternative Financing of the Theory and Computing Sciences Facility at Argonne National Laboratory,” LMI 
Report DE533T1 (with Kristie Bissell), January 2006. 


“Alternatives to the Federal Aviation Administration’s Alaska Region Housing Program,” LMI Report CE503T1 
(with Monisha Mittal, et al.), November 2005. 


“Alternative Financing of the Administrative and Technical Support Facilities at the Y-12 Complex,” LMI Report 
DE525T1 Rev. 1 (with Kristie Bissell, et al.), February 2005. 


“Alternative Financing of the Multi-Program Research Facility at Oak Ridge National Laboratory,” LMI Report 
DE522T1 Rev. 1 (with Kristie Bissell, et al.), November 2004. 


“National Park Service Alternative Housing Assessment,” LMI Report INT20R1 (with Eve Meek), March 2003. 


“The Army’s Facility Construction and Maintenance Process: An Assessment,” LMI Report AR009R1 (with Mark 
Corfman, et al.), December 2000. 
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KAREN MORGAN, MA, CFA, CRRA 
Manager, Bates White Economic Consulting 
 


AREA OF EXPERTISE 
• Utility cost of capital 
• Utility finance and accounting 
• Utility regulatory modeling 
• Utility cost of service 
• Utility rate regulation 
• Canadian utility regulation 


EDUCATION 
• Certified Rate of Return Analyst (CRRA), 1995 
• Chartered Financial Analyst (CFA), 1994 
• MA, Economics, University of Western Ontario, 1983 
• BA (Hons.), Economics, Queen's University at Kingston, 1982 


SUMMARY OF EXPERIENCE  
On behalf of the Nova Scotia Utility and Review Board, provided oral and written testimony (with co-author) 


concerning the application by Nova Scotia Power Maritime Link Incorporated for approval of the 2020 Interim 
Cost Assessment (Matter M09277) and written testimony (with co-author) for approval of the 2021 Interim 
Cost Assessment (Matter M09810). 


On behalf of the Nova Scotia Utility and Review Board, provided oral and written testimony (with co-authors) 
concerning the application by Nova Scotia Power, Inc. for approval of its 2020–2022 Fuel Stability Plan 
(Matter M09288). 


On behalf of the Mississippi Public Utilities Staff before the Mississippi Public Service Commission in Docket No. 
2015-UN-049 (Atmos Mississippi), provided Staff with an assessment of the rate rider as a tool to recover the 
costs, recommended enhancements and alternatives, and provided an assessment of the impact on the 
financial indicators of Atmos Mississippi of the rider as proposed and under various scenarios arising from the 
testimony of other witnesses. 


Supported the preparation of over 150 cost of capital studies and testimonies for presentation before public utility 
commissions in both the United States and Canada including the generic rate of return cases in both Alberta 
and British Columbia. Testimonies incorporated the assessment of the impact of business risk factors (e.g., 
competition, rate design, contractual arrangements) on capital structure and equity return requirements.  


Clients included electric utilities (ATCO Inc., Ameren, Maritime Electric, Newfoundland and Labrador Hydro, 
Newfoundland Power Inc., Northwest Territories Power Inc., Ontario Power Generation, Nova Scotia Power Inc.), 
pipelines (ATCO Pipelines, Enbridge Line 9, Laclede Pipeline, Plateau Pipeline, Platte Pipeline), gas utilities 
(AltaGas Utilities, Ameren, FortisBC Energy Inc., Enbridge Gas Distribution, Gazifére), water utilities (EPCOR – 
White Water, EPCOR – French Creek) and telecoms (Newfoundland Telephone, Northwestel, Stentor) 
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SELECTED OTHER WORK 


Client Issue Date 
Nova Scotia Utility and Review Board NSPI Base Cost of Fuel, Maritime Link 2019, 2020 


Mississippi Public Utilities Staff Hypothetical Capital Structures 2018 


Hawaii Public Utilities Commission RFP Assessment 2018 


Ohio Public Utilities Commission SSO and PIPP Auctions 2018 - 2020 


Oregon Public Utility Commission RFP Assessment 2017 - 2019 


California Parties Energy Crisis Settlements 2017 - 2018 


Nova Scotia Utility and Review Board NSPI FAM Monitor, Fuel Audit 2017 - 2019 


Illinois Commerce Commission Energy, Capacity and ZEC Auctions 2017 - 2020 


New Jersey Board of Public Utilities BGS FP and CIEP Auctions 2017 - 2020 


Mississippi Public Utilities Staff Transmission & Distribution Plan Analysis 2016 - 2020 


National Biodiesel Board Renewable Fuel Standards 2016 - 2017 


International Chamber of Commerce Petrochemical Contract Dispute 2016 


Mississippi Public Utilities Staff Purchased Power Agreements 2015 


Occidental Chemical Corporation Qualifying Facility 2015 


Greater Toronto Airports Authority Financial Performance Metrics 2012 


Heritage Gas Criteria for a Mature Utility 2011 


Alberta Utilities Management Fee on CIAC 2011 


Maritimes & Northeast Pipeline Return on Escrow Account 2010 


Nova Scotia Power Calculation of ROE 2009 


Alberta Oilsands Pipeline Cash Working Capital 2007 


New Brunswick Power Distribution Interest Coverage/Capital Structure 2007 


Heritage Gas Revenue Deficiency Account 2006 


Hydro Québec Cash Working Capital 2005 


Nova Scotia Power Cash Working Capital 2005 


Ontario Electricity Distributors Stand-Alone Income Taxes 2005 


Caisse Centrale de Réassurance Collateral Damages 2004 


Hydro Québec Cost of Debt 2004 


Enbridge Gas New Brunswick AFUDC 2004 


Heritage Gas Deferral Accounts 2004 


ATCO Electric Carrying Costs on Deferral Account 2001 


Newfoundland & Labrador Hydro Rate Base, Cash Working Capital 2001 


Gazifère Inc. Cash Working Capital 2000 


Newfoundland & Labrador Hydro Cost of Service  2000 


Gas Company of Hawaii Cost of Service  2000 
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Appendix B. Information Considered and Relied Upon 
Documents Received from OPG 


Description       Unique 
  Document  
        Count 


 
Animation of D2O Build 1 
DNGS HWMB WA Overview 3D Animation rev PA.mp4 1 
 
Approvals 7 
2006 Developmental Release BCS.pdf 1 
2011 Draft Developmental BCS.pdf 1 
2012 Full Definition BCS.pdf 1 
2012 Partial Execution BCS.pdf 1 
2013 Full Execution BCS.pdf 1 
2015 Superseding Full Execution BCS.pdf 1 
2018 Superseding Full Execution BCS.pdf 1 
 
BOQ comments from OPG 1 
OPG comments.xlsx 1 
 
CNSC Correspondence 33 
Regulatory Correspondence_All HMBW West Annex Reg Corrs.xls 1 
Regulatory Correspondence_August 2013 - August 2019, 32 CNSC and OPG letters 32 
 
Design Documents 13 
Design Plan ~12320-10001, 10002, 10004, 1005 (Several Revisions) 11 
Design Plan with design rev R01.pdf 1 
Modification Design Requirements 2017.pdf 1 
 
Design Manual 25 
Design Manual_Active Drainage_628411-0000-79710-45DM-0001_00.pdf 1 
Design Manual_Beetles Leak Detection_628411-0000-63861-48DM-0001_00.pdf 1 
Design Manual_Building Structure_628411-0000-23800-41DM-0001_00 accepted.pdf 1 
Design Manual_Chilled Water_628411-0000-73870-45DM-0001_00.pdf 1 
Design Manual_Cranes Hoist_628411-0000-76100-41DM-0001_00.pdf 1 
Design Manual_D2O Clean Up_628411-0000-38410-45DM-0001_00.pdf 1 
Design Manual_D2O Supply and TRF Feed_628411-0000-38110-45DM-0001_00.pdf 1 
Design Manual_Downgraded D2O_628411-0000-38500-45DM-0001_00.pdf 1 
Design Manual_Drum Handling_NK38-DM-38910-00001--000.pdf 1 
Design Manual_Electrical Distribution_NK38-DM-53000-00001 with acceptance stamp.pdf 1 
Design Manual_FAA GM_628411-0000-62330-48DM-0001_00.pdf 1 
Design Manual_FAA TM_628411-0000-62341-48DM-0001_00.pdf 1 
Design Manual_Fire Protection_628411-0000-67870-48DM-0001_00.pdf 1 
Design Manual_Fire Standpipe_628411-0000-60215-48DM-0001.pdf 1 
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Design Manual_Grounding DM_628411-0000-57600-47DM-0001 R00 (NK38-DM-57600 R001 
Grounding) with acceptance.pdf 1 


Design Manual_Hand Foot Monitors_628411-0000-62321-48DM-0001_00.pdf 1 
Design Manual_HVAC_628411-0000-73690-45DM-0001_00.pdf 1 
Design Manual_Inactive Drainage_628411-0000-79110-45DM-0001_00.pdf 1 
Design Manual_Instrument Air_628411-0000-75160-45DM-0001_00.pdf 1 
Design Manual_Liquid Recovery Sump Pump_628411-0000-38210-45DM-0001_00.pdf 1 
Design Manual_PA_628411-0000-60215-48DM-0001.pdf 1 
Design Manual_Stack Monitor_Accepted_NK38-DM-67989-10002 R001.pdf 1 
Design Manual_Steam_628411-0000-73210-45DM-0001_00.pdf 1 
Design Manual_Steam_628411-0000-73680-45DM-0002_00.pdf 1 
Design Manual_Vapour Recovery_NK38-DM-38300-00001--000.pdf 1 
 
Dewatering Modification Design 1 
Dewatering Modification Design Req.pdf 1 
 
Drawings-SPEC 135 
1. SPEC Document List.xlsx 1 
Design_Specification_DS_NK38-SPEC-53300-00025 through 00027 3 
Design_Specification_MSD_NK38-SPEC-53300-00001, 00002, 00022, 00023_000.pdf 4 
Design_Specification_NK38-SPEC-69891-10004_000.pdf 1 
Design_Specification_NK38-SPEC-72709-10001_000.pdf 1 
Design_Specification_NK38-SPEC-79110-10002_003.pdf 1 
Design_Specification_NK38-SPEC-79710-10001 and 10002 2 
Design_Specification_NK38-TSE-57100-10016-00001 and 00002 2 
Design_Specification_Technical Specification_NK38-Technical Specification-23865-10001 through 10004 4 
Design_Specification_Technical Specification_NK38-Technical Specification-38000-10002_000.pdf 1 
Design_Specification_Technical Specification_NK38-Technical Specification-38110-10003_000.pdf 1 
Design_Specification_Technical Specification_NK38-Technical Specification-38500-10002_000.pdf 1 
Design_Specification_Technical Specification_NK38-Technical Specification-53300-10001 through 10004 4 
Design_Specification_Technical Specification_NK38-Technical Specification-53508-10010 through 10013 4 
Design_Specification_Technical Specification_NK38-Technical Specification-56184-10007_000.pdf 1 
Design_Specification_Technical Specification_NK38-Technical Specification-62330-10002_001.pdf 1 
Design_Specification_Technical Specification_NK38-Technical Specification-62341-10002, 10004, 
 and 10006 3 
Design_Specification_Technical Specification_NK38-Technical Specification-63800-10002 and 10003 2 
Design_Specification_Technical Specification_NK38-Technical Specification-63811-10001_000.pdf 1 
Design_Specification_Technical Specification_NK38-Technical Specification-63861-10001, 10003, 
 and 10006 3 
Design_Specification_Technical Specification_NK38-Technical Specification-65560-10001_000.pdf 1 
Design_Specification_Technical Specification_NK38-Technical Specification-67270-10001_000.pdf 1 
Design_Specification_Technical Specification_NK38-Technical Specification-67270-10002_000.pdf 1 
Design_Specification_Technical Specification_NK38-Technical Specification-67369-10001_003.pdf 1 
Design_Specification_Technical Specification_NK38-Technical Specification-67989-10004_002.pdf 1 
Design_Specification_Technical Specification_NK38-Technical Specification-73680-10003, 10111,  
 10113, and 10021 4 
Design_Specification_Technical Specification_NK38-Technical Specification-73870-10002 through 10004 3 
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Design_Specification_Technical Specification_NK38-Technical Specification-76158-10001 through 10003 3 
Design_Specification_Technical Specification_NK38-Technical Specification-79000-10001_000.pdf 1 
Design_Specification_Technical Specification_NK38-TS-12320-10001-000.pdf 1 
Design_Specification_TSE_NK38-SPEC-53300-00024_000.pdf 1 
Design_Specification_TSE_NK38-TSE-53300-10002 through 10005 4 
Design_Specification_TSE_NK38-TSE-57100-10005_000.pdf 1 
Design_Specification_TSE_NK38-TSE-57100-10012 - 10022 11 
Design_Specification_TSI_NK38-TSI-60230-60280-10001_000.pdf 1 
Design_Specification_TSI_NK38-TSI-60414-10003_000.pdf 1 
Design_Specification_TSI_NK38-TSI-60482-10001_001.pdf 1 
Design_Specification_TSI_NK38-TSI-60482-10002_0001_001.pdf 1 
Design_Specification_TSI_NK38-TSI-60712-10001 and 10002 2 
Design_Specification_TSI_NK38-TSI-60770-10003_001.pdf 1 
Design_Specification_TSI_NK38-TSI-63800-10004_000.pdf 1 
Design_Specification_TSI_NK38-TSI-63811-10001_000.pdf 1 
Design_Specification_TSI_NK38-TSI-63821-10001_000.pdf 1 
Design_Specification_TSI_NK38-TSI-67387-10001 and 10003 2 
Design_Specification_TSI_NK38-TSI-67870-10002_001.pdf 1 
Design_Specification_TSI_NK38-TSI-67911-10001_000.pdf 1 
Design_Specification_TSM_NK38-TSM-38000-10002_001.pdf 1 
Design_Specification_TSM_NK38-TSM-38110-10003 through 10006 4 
Design_Specification_TSM_NK38-TSM-38300-10001_002.pdf 1 
Design_Specification_TSM_NK38-TSM-38500-10002_000.pdf 1 
Design_Specification_TSM_NK38-TSM-73680-10001 (2 revisions) and 10003 through 10005 5 
Design_Specification_TSM_NK38-TSM-73870-10002_002.pdf 1 
Design_Specification_TSM_NK38-TSM-75160-10001_001.pdf 1 
Design_Specification_VSS_NK38-VSS-38000-10006, 1007, 10014, 10015, 10018-10020 7 
Design_Specification_VSS_NK38-VSS-38110-10020-10022, 10025, 10027-10030, 10038 9 
Design_Specification_VSS_NK38-VSS-38210-10004_001.pdf 1 
Design_Specification_VSS_NK38-VSS-38300-10001 and 10003 2 
Design_Specification_VSS_NK38-VSS-38410-10002_000.pdf 1 
Design_Specification_VSS_NK38-VSS-38500-10008_000.pdf 1 
Design_Specification_VSS_NK38-VSS-63811-10004_002.pdf 1 
Design_Specification_VSS_NK38-VSS-73680-10009, 10019, 10024, and 10025 4 
Design_Specification_VSS_NK38-VSS-73870-10028, 10029, 10032, 10042, 10043, 10046 6 
 
Engineering Changes 2 
Design_Engineering Change_DSGN-120349.pdf 1 
Design_Engineering Change_DSGN-120352.pdf 1 
 
Engineering Changes-DSGN 120 
1. EC List for Document Library - Henry Lo.xlsx 1 
Design_Engineering Change_DSGN-120226.pdf 1 
Design_Engineering Change_DSGN-120340, 120341, 120343 (2 revisions), 120345 5 
Design_Engineering Change_DSGN-120351 & 120353 2 
Design_Engineering Change_DSGN-120364 - 120366 & 120369 4 
Design_Engineering Change_DSGN-120400 through 120406, 120408 & 120415 8 
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Design_Engineering Change_DSGN-120421_Volume 1 through 5 5 
Design_Engineering Change_DSGN-120422 through 120424, 120427, 120428, 120448, 120452 7 
Design_Engineering Change_DSGN-120471 through 120479 (two revisions of several) 12 
Design_Engineering Change_DSGN-120480, 120481, 120483, 120485, 120488 through 120494  
 (two revisions of two files) 12 
Design_Engineering Change_DSGN-120523, 120557, 120577, 120588 4 
Design_Engineering Change_DSGN-120615, 120616, 120643, 120670 4 
Design_Engineering Change_DSGN-120719, 120720, 120784 3 
Design_Engineering Change_DSGN-120906.pdf 1 
Design_Engineering Change_DSGN-121133, 121146 (two revisions), 121147 4 
Design_Engineering Change_DSGN-121318 through 121320, 121323, 121326, 121327  
 (two revisions of two files) 8 
Design_Engineering Change_DSGN-121447 and 121579 2 
Design_Engineering Change_DSGN-121736_Volume 1 and 2 2 
Design_Engineering Change_DSGN-121805 and 121835 (2 revisions) 3 
Design_Engineering Change_DSGN-122210, 122212, and 122222 3 
Design_Engineering Change_DSGN-123123, 123130, 123678, 123679 4 
Design_Engineering Change_DSGN-124052, 124304, 124819 3 
Design_Engineering Change_DSGN-125434.pdf 1 
Design_Engineering Change_DSGN-127218 and 127532 2 
Design_Engineering Change_DSGN-129058.pdf 1 
Design_Engineering Change_DSGN-133014, 133064, 133066 3 
Design_Engineering Change_DSGN-135082.pdf 1 
Design_Engineering Change_DSGN-135347.pdf 1 
Design_Engineering Change_DSGN-137109, 137110, 137115, 137116, 131120, 137121, 137134,  
 137136 through 137141 13 
 
Organizational Charts 18 
Black&McDonald - D2O Org Chart - 01Aug2014.pdf 1 
Black&McDonald_2014.01.14_D2O Team.pdf 1 
Black&McDonald_Core Team Employee List.pdf 1 
CanAtom_D2O Commissioning Organization Chart (May 1, 2019 and May 23, 2019 versions) 2 
CanAtom_D2O Org Chart April, 2019.pdf 1 
CanAtom_D2O Project Org Chart 04-05-19.pdf 1 
D2O OPG Org Chart 24-Feb-2015.pdf 1 
D2O Storage Project OPG Communication Matrix Rev6.pdf 1 
EllisDon - D2O Team - July 2014.pdf 1 
EllisDon D2O - 7334 Org Chart - Dec. 24-13.pdf 1 
OPG - Simplified Org Chart April, 2019.pdf 1 
OPG-CAN Zipperplan Apr 2019_1.pdf 1 
RCMT - D2O Team - 24July2014.docx 1 
RCMT D2O Project - Organization Control Chart R2 (Draft A 2014-07-24).docx 1 
SNC Aecon_D20 Early Works Org Chart 11-1-17.pdf 1 
SNC Aecon_D2O Project Org Chart - March 30 2016.pdf 1 
SNC Aecon_D2O Project Org Chart -20160817.pdf 1 
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P6 Schedules, Critical Path 10 
Dec 2012_Schedule_31555 Presentation.pdf 1 
Dec 2012_Schedule_48070014-LTR-019.pdf 1 
Dec 2012_Schedule_BMPGR120302 - HWMBWA - DNGS Heavy Water Management Building  
 West Annex.pdf 1 
Jan 2013_31555 After 03Jan13 DD Update.pdf 1 
Jan 2013_Schedule_431555 NR Layout for BM.pdf 1 
Jan 2013_Schedule_Visio-2013.01.07_D20_Storage_Simple Schedule.pdf 1 
July 2012 - Heavy Water Mnmnt Building WA - DNGS Heavy Water Management Building  
 West Annex (D2O)_Submittal_1.pdf 1 
Nov 2012_Schedule_48070014-LTR-013.pdf 1 
Nov 2012_Schedule_DNGS - (D2O) HWMBWA Schedule_Submission - Nov-07-2012.pdf 1 
Sep 2012_Schedule_D2O-TOTAL SCHEDULE-Sep 142012 (2).pdf 1 
 
P6 Schedules, SNC and AECON 23 
Schedule_Visio-HWMB WA Roadmap R0-E dd-Apr-12-2019.pdf 1 
Apr 2015_Schedule_JV ORIGINAL BASELINE - 2015-09-24-D2O-JV-Scheudle.pdf 1 
D20 Phase 2 Full Schedule dd 23-Aug-2019(1).pdf 1 
D2O Full Construction Schedule dd 19-July-19.pdf 1 
D2O Full Schedule (8 examples April through June 2019) 8 
D2O_Schedule_  Driving Critical activities (March & December 2016 and February 2017 versions) 3 
D2O-Schedule- Full schedule dd 26-Apr-19.pdf 1 
Dec 2015_D2O_Schedule_Critical Path20151203.pdf 1 
Dec 2016_D2O_Schedule_  Critical activities 20161209.pdf 1 
Mar 2016_D2O_Schedule_ Critical Stream20160311.pdf 1 
Mar 2016_D2O_Schedule_ Near Critical activities 20160311.pdf 1 
Nov 2015_D2O_Schedule_Near Critical Path20151124.pdf 1 
Nov 2015_D2O Complete Schedule20151110 (2 parts) 2 
 
Seismic Classification 20 
AMEC report re Seismic Capacity of West Annex.pdf 1 
DA Direction on Seismic Design Reqts.pdf 1 
Darlington GS A Heavy Water Management Building Seismic Analysis (1984).pdf 1 
Design COMS Decl Form.pdf 1 
Memo re Seismic Design Bldg Loads.pdf 1 
Memo re Seismic Dike_April 2016_Const Rev Record.pdf 1 
Memo re Team Tech Rev.pdf 1 
Memo re Tech Review 002.pdf 1 
Memo re technical review.pdf 1 
Nuclear Safety Design Guide Common Mode Incidents Seismic Design (revisions 5, 6, and 7) 3 
RCMT Engineering Turnover Seismic Dike.pdf 1 
RCMT Seismic Prs.pdf 1 
RCMT Technical Record.pdf 1 
Response Seismic Design Bldg Loads.pdf 1 
Scoping Phase COMS Presentation.pptx 1 
SEISMIC DIKE TOP SLAB DESIGN - HANDOVER.pdf 1 
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Tech Review Record EC.pdf 1 
Technical Review Record.pdf 1 
 
Soil Management 20 
Borehole Drilling Investigation.pdf 1 
Elev Tritium Levels.pdf 1 
Elevated Tritium Concentrations Found in Groundwater Monitoring Well Samples.pdf 1 
EXP Geotechnical Report - Additional Comments.pdf 1 
EXP Geotechnical Report D2O Site.pdf 1 
F1 soil management plan (Original and Revision 1) 2 
Foundation Structural Analysis.pdf 1 
Initial Survey for D2O Expansion - Buried Services Scan.pdf 1 
Kinectrics Soil Sampling Report.pdf 1 
Memo re Disposal&Mgmt.pdf 1 
OPG Memo-Temp Use of DNNP site with D2O Soil Management Plan attached.pdf 1 
Radiological Risks with soil.pdf 1 
RCMT re Raising the Foundation El.pdf 1 
Soil Handling Meeting.docx 1 
Soil Management plan (original and revised) 2 
Soil Sampling Mgmt-(original and update) 2 
Trow Geotechnical Report for site.pdf 1 
 
Valve Breakout 8 
Purchase Order 249065 Rev 004.pdf 2 
Purchase Order 249200 Rev 011.pdf 2 
Purchase Order 249243 Rev 010.pdf 2 
Purchase Order 250735 Rev 008.pdf 2 
 
Other 70 
Design_Specification_TSM_NK38-TSM-38000-10001_000.pdf 1 
DNGS Heavy Water Management Final Report.pdf 1 
16-31555 Work Breakdown Structure.xlsx 1 
2017-01-12-D2O-Storage-Project-ETC-Jan2017.xlsx 1 
2020-2026 Regular JF2 labour rates and OT.xlsx 1 
48070014-GDP Accepted.pdf 1 
628411-K38910-52BX-0001 R01 Acknowledge.pdf 1 
628411-K53300-52BX-0001 Rev06 Signed Purchase Order - Schneider Electric.pdf 1 
628411-K53300-52BX-0002 R03 Purchase Order Cummins.pdf 1 
628411-K53300-52BX-0003 Rev00 Signed Purchase Order - Gutor.pdf 1 
628411-K53300-52BX-0004 Rev09 Signed Purchase Order - Eaton.pdf 1 
628411-K60431-52BX-0001 Rev02 Signed Purchase Order - Rosemount.pdf 1 
628411-K60712-52BX-0001 Rev06 Signed Purchase Order - Custom Control Panels.pdf 1 
628411-K62330-52BX-0001 Rev01 Signed Purchase Order - BOT Engineering.pdf 1 
628411-K62341-52BX-0001 Rev02 Signed Purchase Order - Radiation Measurement.pdf 1 
628411-K63811-52BX-0001 Rev02 Signed Purchase Order - CCI Thermal Technologies.pdf (Revisions  
 2 and 5) 2 
628411-K63821-52BX-0001 Rev06 Signed Purchase Order - Custom Control Panels.pdf 1 


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 49 of 350







CONFIDENTIAL ATTORNEY WORK PRODUCT 
 


 B-7 


 


628411-K63861-52BX-0001 Rev02 Signed Purchase Order - Marsh Instrumentation.pdf 1 
628411-K63891-52BX-0001 Rev02 Signed Purchase Order - Masstex Weighing Systems .pdf 1 
628411-K65560-52BX-0001 Rev01 Signed Purchase Order - Marsh Instrucmentation.pdf 1 
628411-K67870-52BX-0001 Re 04 Signed Purchase Order - Chubb Edwards.pdf (two versions) 2 
628411-K73680-52BX-0001 Rev02 Signed Purchase Order - Max-Therm.pdf 1 
628411-K73690-52BX-0001 Rev02 Signed Purchase Order - Munters.pdf 1 
628411-K73690-52BX-0003 Rev 04 Signed Purchase Order - Johnson Control.pdf (two versions) 2 
628411-K73690-52BX-0004 Rev01 Signed Purchase Order - EH Price Industries.pdf 1 
628411-K73870-52BX-0001 Rev06 Signed Purchase Order - Ellis & Watts.pdf 1 
628411-K73870-52BX-0002 Rev01 Signed Purchase Order - AFF International.pdf 1 
628411-K75160-52BX-0001 Rev04 Signed Purchase Order - Atlas Copco.pdf 1 
628411-K79710-52BX-0001 Rev01 Signed Purchase Order - KSB Pumps.pdf 1 
Burns_Modus_Oversight Report_(8 reports, 3rd quarter 2013 to 4th quarter 2015) 8 
Canberra Purchase Order _ 628411-K62321-52BX-0001 R01 SNC.pdf 1 
Copy of HWMB-West Annex _ Major Equipment Costs Summary Jan 10 2020.xlsx 1 
Copy of Weighted Average Cost of Capital.xlsx 1 
D_PLAN_NK38-PLAN-38000-10016_000.pdf 1 
Detailed Materials Estimate Part 1.pdf 1 
Detailed Materials Estimate Part 2.pdf 1 
Dewatering Work Plan LPSW Trench Rev 1 MASTER.pdf 1 
Draft_10.28.2019_Bill Of Quantities.xlsx 1 
Draft_10.28.2019_T5257 HWMB-WA Bill Of Quantities .pdf 1 
drainage system control panel__Design_Specification_TSI_NK38-TSI-67971-10001_000.pdf 1 
duplicate4 HWMB-West Annex _ Major Equipment Costs Summary.xlsx 1 
HWMB-West Annex _ Major Equipment Costs Summary.xlsx 1 
LTD to December 23, 2019 Audit Detail_All Lines.XLSX 1 
NK38-CORR-38000-0615567 Permit to Take Water for Construction Dewatering.pdf 1 
NK38-PLAN-72100-04738189 - Aquatech Dewatering Plan.pdf 1 
NK38-REF-38000-0490940 Excavating Procedure.pdf 1 
NK38-REF-38000-0495609 Supplementary Soil Sampling Protocol D2O Footprint Interim.pdf 1 
NK38-SOW-38000-10014 R00.pdf 1 
Nov 13 2017_SNC Purchase Order - Previously Compiled Info.xlsx 1 
Procurement Tracking File-2Nov2015.xlsx 1 
RCMT Purchase Order.pdf 1 
RCMT-13720-Purchase Order-00010 Final.pdf 1 
Re Valves.msg 1 
Resource Dictionary and Labour Rates Combined.xlsx 1 
Sample quantity take-off.pdf 1 
T5257 HWMB-WA BOQ _template.pdf 1 
Vendor Invoice Summary Issues 2019 12 23 P Moore response.docx 1 
Vendor Summary Issues 20191219.docx 1 
Grand Total 507 
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Appendix C. Adjustments to Direct Costs 
 Currency Adjustment 
In a few cases, we used sources other than RSMeans for our base cost information. Some of those cost data 
were denominated in US dollars. We subsequently converted the US dollar values to Canadian dollars using 
prevailing currency exchange rates. For example, we used actual vendor invoice data for specially fabricated, 
long-lead items. Some of those invoices denominated the costs in US dollars. We converted those costs to values 
denominated in Canadian in the years the vendor presented those invoices to OPG, which we believe are 
representative of the timeline for such purchases in our but-for world. We then escalated those costs to 2019 
equivalent values. 


For other items for which RSMeans had no cost data, we used currently advertised vendor prices that were 
denominated in US dollars. We converted those prices to Canadian dollars using the prevailing 2019 currency 
exchange rate. 


We used the exchange rates for the 2012-2019 period in Table C-1 when we converted US dollars to Canadian 
dollars. US/Canadian foreign exchange rates were sourced from the US Federal Reserve. 52 


Table C-1: Historical Foreign Exchange Rates, CAD/USD 


Year CAD/USD 
2012 1.03 
2013 1.10 
2014 1.10 
2015 1.28 
2016 1.32 
2017 1.30 
2018 1.30 
2019 1.32 


 


We derived escalation factors from a Toronto construction cost price index recorded by Statistics Canada.53 The 
index values for the 2012-2019 period are presented in Table C-2. 


  


                                                      
52 US Federal Reserve, “Foreign Exchange Rates – H.10,” accessed April 26, 2020, https://www.federalreserve.gov/releases/h10/hist/dat00_ca.htm. 
53 Statistics Canada, “Building Construction Price Indexes, by Type of Building,” accessed April 26, 2020, 


https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1810013501. 
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Table C-2: Construction Cost Price Indexes for the Toronto Area 


Year Index 
2012   90.70 
2013   89.47 
2014   90.22 
2015   90.42 
2016   96.40 
2017 100.00 
2018 104.62 
2019 105.53 


 


The derived escalation factors are in Table C-3. Later in our analysis, we used the inverse of those escalation 
factors as our deflation factors. 


Table C-3: Cost Escalation Factors 


Year Escalation 
factor 


2012 1.16 
2013 1.18 
2014 1.17 
2015 1.17 
2016 1.09 
2017 1.06 
2018 1.01 
2019 1.00 


 


To illustrate how we applied these factors, we present the following example. Let’s assume we have an historical 
cost of USD100 that occurred in every year from 2012 through 2018, and we want to know the appropriate 
adjustment factor to convert those costs to equivalent 2019 costs in Canadian dollars. See Table C-4. 


The first column in Table C-4 lists the years, 2012-2019. The second column lists the US historical cost in US 
dollars (USD100 for this example). The third column lists the foreign exchange rate (CAD/USD) applicable for 
each year. The fourth column lists the escalation factor to escalate the then-year amount to a 2019 amount. The 
last column lists the equivalent Canadian dollar amount of the USD100 historical cost in 2019 dollars after 
converting US dollars to Canadian dollars and escalating that amount to a 2019 equivalent value. 
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Table C-4 Conversion of US Currency Values to Canadian Currency Values 


Year USD FX ESC CAD 
2012 100 1.03 1.16 119.48 
2013 100 1.10 1.18 129.80 
2014 100 1.10 1.17 128.70 
2015 100 1.28 1.17 149.76 
2016 100 1.32 1.09 143.88 
2017 100 1.30 1.06 137.80 
2018 100 1.30 1.01 131.30 
2019 100 1.32 1.00 132.00 


 


 Labour Cost Adjustments 
Actual average hourly rates for OPG contractors were higher than the labour rates embedded in RSMeans for the 
Toronto metropolitan area. To determine how much higher, we computed the ratio of actual OPG contractor wage 
rates for various trades (e.g., electrician journeyman, structural steel foreman, and plumber) to RSMeans wage 
rates for the same trades at comparable seniority levels. We obtained the OPG contractor rates from a Canadian 
government source and factored in 2 hours’ worth of overtime pay daily to account for the contractor’s 10-hour 
day. We found that the contractor’s average labour rate was, on average, 1.46 times higher than the RSMeans 
presumed labour cost. In other words, if RSMeans reported a CAD50 per hour wage rate, the commensurate 
actual wage rate CAD73 per hour. 


We then adjusted for differences between labour productivity on the D2O Storage Project with the premised 66% 
labour productivity in the RSMeans database. We derived our estimate for the OPG contractor productivity from 
data in two “wrench time” studies that were commissioned by OPG, but consistent with our own first-hand 
experience with construction projects inside the protected area of a nuclear facility. The studies estimated 
productivity rates for various activities performed in the projects. We combined the findings of those studies and 
computed an average productivity rate of 39%, which is in our opinion a reasonable and appropriate measure of 
expected productivity for this project. 


The ratio of 66% to 39% is 1.7. We multiplied this 1.7 factor by the wage adjustment factor of 1.46 to compute a 
combined factor of 2.5. 


The RSMeans database does not contain data that are applicable for procuring or installing materials required to 
meet nuclear quality standards. Thus, for those items in the BOQ requiring nuclear quality assurance 
requirements, we supplemented the RSMeans data with additional crew members (welders and quality assurance 
specialists) and adjusted for specialized material and labour costs based on cost factors in the EMWG guidelines. 
These guidelines present specific cost factors for nuclear class commodities, piping, and the associated labour 
required to place or install those commodities, piping, and components. These commodities comprised nuclear 
class form work, embedded metal, reinforcing steel bars, steel, piping, etc. In addition, the Guidelines provided 
costs for installation of non-nuclear-grade materials, for comparison purposes. We used this information to 
develop adjustment factors to reflect additional costs associated with procurement and installation of nuclear-
grade materials. 


C.2.a. Added Crew Members 


For the installations required to meet nuclear safety standards, we added a welder and quality assurance member 
to the identified RSMeans crew. To calculate the associated labour cost, we used the basic pricing method 
RSMeans uses. We estimated the hourly rate and multiplied that rate by the number of hours we expected the 
crew member would work. 


As an illustration of our approach for computing this added cost, we offer this example. Assume the requirement 
is to install 200 meters of pipe and, because of nuclear safety standards, the installation requires welded (rather 
than mechanical) joints and fixtures. These requirements would not exist in a common construction project. 
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Further assume that the RSMeans crew, based on common construction requirements, comprises three workers 
and that, after reviewing OPG union rates, we determined that an average welder’s wage is $75 per hour. The 
cost of an additional welder would be calculated as shown below: 


• Starting crew and initial crew cost 
o Crew size = 3 
o Average wage = $75 per hour 
o Installation time = 40 
o Crew cost = Crew size x Average wage x Installation time = 3 * $75 * 40 = $9,000 


 
• Add an additional welder at $75 per hour 


o Welder factor = 1 + (1/Crew size) = 1 +1/3  
o New crew cost = Welder factor * Crew cost = $9,000 * (1 + 1/3) = $12,000 
o Cost of additional welder = $12,000 - $9,000 = $3,000 


 


C.2.b. Revised Material Costs 


Some of the items listed in the BOQ specified Nuclear Class 3 (NC-3) or Nuclear Class 6 (NC-6) classification as 
identified by the Canadian Nuclear Safety Commission’s quality assurance requirements. These requirements 
divide mechanical components into several classes.  


We present below the EMWG-calculated relative cost relationships between costs for nuclear-related items and 
costs for non-nuclear items for ten categories of commodities (Table C-5).54 The last column is the factor we used 
to adjust the base RSMeans cost data. For example, for concrete placed below-grade (for the nuclear dike), we 
estimated the cost of placing concrete using the RSMeans cost data and then added the product of that cost 
multiplied by the factor 0.5); thus, if the cost of placing a specified volume of concrete for a portion of the nuclear 
dike was CAD100 based on RSMeans cost data, we would have added another CAD50 (100 x 0.5) to estimate an 
adjusted cost of CAD150. 


 


Table C-5: Cost Differentials betw. Nuclear and Nonnuclear Materials 


Commodity Unit Nuclear Non-nuclear Ratio Factor 
Formwork m2 31.23 29.14 1.07 0.07 
Embedded metal kg 13.06 7.87 1.66 0.66 
Rebar m2 1278.50 821.92 1.56 0.56 
Concrete m3 208.93 139.20 1.50 0.50 
Structural steel Mt 4446.70 2008.07 2.21 1.21 
Misc. steel MT 10269.48 2008.07 5.11 4.11 
50 mm SS weld pipe m 369.04 278.63 1.32 0.32 
100 mm SS spooled pipe m 1549.97 926.29 1.67 0.67 
300 mm SS spooled pipe m 9305.24 8936.30 1.04 0.04 


 


The EMWG guidelines include factors for labour hours per unit quantity for the installation of nuclear-related 
materials and non-nuclear-related materials that are installed in or around nuclear-related materials compared to 
labour hours for placing and installing common construction commodities. We used those factors to compute 
factors based on RSMeans presumed labour hours. 


Table C-6 depicts those factors in the column labelled Nuclear unit hr. The third column, labelled RSMeans hrs, 
depicts the associated RSMeans data for installing the same materials in common, non-nuclear construction. The 
fourth column depicts the ratio of the two installation times, and the fifth column depicts the adjustment factor we 
applied to the RSMeans data. 


                                                      
54 Note that SS designates stainless steel, here and elsewhere in this report. 
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This example illustrates how we applied the adjustment factor for placing concrete below-grade for the nuclear 
dike. We started with the RSMeans-derived labour cost for conventional construction based on the time for 
placing a cubic meter of concrete (average wage rate per hour time 0.76 per cubic meter of concrete). We then 
added to that cost the product of the factor (12.1) times the cost to arrive at our estimated labour cost. 


Table C-6: Differentials betw. Nuclear-Related Installation Hrs. and RSMeans-Presumed Installation Hrs. 


Commodity 
Nuclear  


unit  
hours 


RSMeans  
hours 


Nuclear  
ratio Factor 


Formwork - substructure   6.89   0.76   9.07   8.07 
Formwork - superstructure 12.06   0.76 15.87 14.87 
Rebar superstructure 36.03 15.32   2.35   1.35 
Concrete -substructure   2.62   0.20 13.10 12.10 
Concrete - superstructure   5.23   0.80   6.54   5.54 
Steel 58.06   3.50 16.59 15.59 
SS Pipe <50mm 34.02   0.92 36.98 35.98 
SS Pipe >50mm 87.59   1.54 56.73 55.73 


 


C.2.c. Adjustments to Labour Costs to Account for Nuclear Grade Work 


We followed the same procedure for estimating labour costs for placing or installing materials requiring special 
treatment because they were placed or installed on or near nuclear-related materials. 


Table C-7 depicts the adjustment factors for labour hours for installation of non-nuclear-related materials in or 
around nuclear-related materials. 


Table C-7: Differentials betw. Non-Nuclear-Related Installation Hrs. and RSMeans-Presumed Installation Hrs. 


Commodity 
Nonnuclear  


unit  
hours 


RSMeans 
hours 


Non-nuclear  
ratio Factor 


Formwork – substructure 5.1 0.760 6.71 5.71 
Formwork – superstructure 9.04 0.76 11.89 10.89 
Rebar superstructure 27.22 15.32 1.78 0.78 
Concrete – substructure 1.96 0.200 9.8 8.80 
Concrete – Superstructure 3.92 0.800 4.9 3.90 
Steel 13.06 3.50 3.73 2.73 
SS Pipe <50mm 12.75 0.920 13.87 12.87 
SS Pipe >50MM 33.01 1.544 21.38 20.38 


 


C.2.d. Assessment of Potential for Adjustment Factor Interaction 


We examined the potential for adjustment factor interaction between the EMWG system installation rate data and 
the productivity factors discussed in Section C.2 above.  


In performing notional second checks of the estimates of direct labour for construction of nuclear-grade 
mechanical systems, we identified a potential interaction, or overlap, between an adjustment that was used to 
reflect general site productivity and labour adjustments implied by estimates for nuclear-grade mechanical 
equipment installation in the EMWG guide. We summarize our assessment of both of these factors below. 


The “wrench time” study done by the University of Ontario Institute of Technology (“UOIT”) reviewed several DRP 
activities to identify major contributors to downtime, i.e., time when craft personnel were not actively prosecuting 
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assigned tasks at the job site. UOIT surveyed several work activities over multiple shifts: installation of a motor-
operated valve, installation of a check valve, and turbine-generator work.55  


Looking at the time-motion studies of the projects, downtime was ascribed to several causes, which fall in two 
major categories: 


• Site-specific considerations (subject to specific site, labour agreements, and/or culture at site): 


– Breaks/Lunch 
– Pre-job briefs 
– Site preparation 
– Travel time 
– Waiting 
– Work stoppage 


• Items common among nuclear sites: 


– Personal Protective Equipment (“PPE”) 
– Permit and Permit Sign-Off 
– Activity Tooling and Equipment 


Evaluation of these two categories of downtime in the UOIT report indicates that site-specific considerations 
accounted for an average of 69% of downtime, and items common among nuclear sites accounted for 31%; 
however, downtime due to donning and doffing PPE makes up a significant amount of the latter category. Without 
the downtime due to donning and doffing PPE (which was not required for D2O Storage Project activities), site-
specific considerations would account for average of 83% of downtime and items common among nuclear sites 
accounted for only 17%—this breakdown is probably more representative of D2O Storage Project work. 


The EMWG Guidelines do not present specific information regarding assumptions upon which it based its labour 
rate projections. However, some information indirectly addresses the background of the labour rates: 


• Section 4.5.9:  “…Only the nuclear-grade-safety-grade structures and equipment require the more 
elaborate procedures, documentation…” This may be true for a greenfield new reactor installation; 
however, it is our experience that when building a new nuclear facility interfacing with existing nuclear 
facilities and requirements, most or all “procedures and documentation” will more closely match the 
requirements for “nuclear-grade-safety-grade structures and equipment.” 


• Section 4.7.3.2:  Under the topic “Direct Labor Productivity,” the standard states: “The unit hour rates 
depicted in Table G.1.3 represent the productivity determined for US advanced nuclear power plant 
construction.” It is important to note too that Table G.1.3, entitled “Bulk commodity unit hour installation 
rates (US),” states that the data are for “replicable plants,” i.e., not FOAK construction such as the D2O 
Storage Project. 


• Section 6.5, concluding paragraph:  This summary notes, “The relationship of project costs…may 
change for different regions. Labor productivity and composite cost per hour will likely contribute to and 
increase or decrease in [Levelized Unit Cost of Electricity] for the regions considered.” This wording 
implies that the EMWG productivity factors are likely mean values. 


Qualitatively combining the insights from the above excerpts, it is likely that the productivity estimates for the 
EMWG are mean estimates and more likely to be consistent with RSMeans-type productivity assumptions than 
the data-driven factors determined by the available site-specific “wrench time” studies. 


                                                      
55 UOIT also evaluated work on the primary heat transfer system; however, such work is not typical of the work on the D2O Storage Project because of 


radiological contamination in the primary heat transfer system and the extensive use of PPE required. 
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To determine the nature of the productivity assumptions underlying the EMWG rate tables, we also reviewed the 
precursor document, “Cost Estimate Guidelines for Advanced Nuclear Power Technologies.”56 Relevant 
information from that document includes the following: 


• Section 2.2.4:  Section 2.2 is titled “General Ground Rules.” Ground Rule 4 addresses direct construction 
cost estimates and states that such “cost estimates will be developed so that they are the most likely 
cost,” and goes on to specify that the ground rule addresses cost estimates for quantities of materials and 
installation rates/costs. 


• Tables 2.2 and 2.3:  These tables are the precursors to similar tables in Appendix G of the EMWG 
Guidelines. 


• Section 2.2.19:  This ground rule describes the basis for labour rates used in Table 2.3 and notes that 
the productivity factor used to estimate these labour rates “were developed from a set of early nuclear 
projects, which did not undergo the upset and turmoil of post-TMI [Three Mile Island] backfitting 
experience” and further states that the values “may not be the absolute best that can be achieved” but 
that “they represent a data set sufficient for the purpose of consistent cost estimates.” 


These excerpts support our view that EMWG productivity factors are mean estimates and that combining the 
reduced wrench time productivity estimate with the EMWG installation rate data is a reasonable approach and 
should produce reliable results. 


 Adjustments to Reflect Stainless Steel as Material of Construction 
The pipe valves and pipe fixtures listed in the BOQ were specified as stainless steel. The RSMeans database did 
not contain data for stainless steel valves or pipe fixtures. It contained cost data only for carbon steel valves and 
fixtures. Thus, we developed cost factors to better reflect the actual costs of those items. 


C.3.a. Pipes and Fixtures 


We first developed an adjustment factor for stainless steel. We did that by finding vendor quotes for various types 
and sizes of stainless steel fixtures and comparing those prices with RSMeans prices for carbon steel fixtures of 
the same types and sizes. We found that, on average, stainless steel fixtures were 2.5 times more costly than 
comparable carbon steel fixtures. Thus, we applied an adjustment factor of 2.5 to the RSMeans unit price value. 


We present our analysis below.57 


 


                                                      
56 J. Delene and C. Hudson, “Cost Estimating Guidelines for Advanced Nuclear Power Technologies,” Oak Ridge National Laboratory, Report 


ORNL/TM-10071 (Rev. 3), May 1993. 
57 Information was pulled from Grainger.com as follows:  Tees- https://www.grainger.com/search/plumbing/pipe-tubing-and-fittings/pipe-


fittings/stainless-steel-pipe-fittings?optOut=0&searchQuery=steel+pipe+fittings&sst=1; Flanges- 
https://www.grainger.com/search?searchBar=true&searchQuery=stainless+seel+flange; Caps- https://www.grainger.com/search/pipe-hose-tube-fittings/pipe-
products/pipe-fittings?sst=1&ts_optout=true&searchQuery=buttweld+pipe; Elbows- 
https://www.grainger.com/search?searchBar=true&searchQuery=stainless+steel+pipe+elbow.  
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Table C-8 Cost Data for Various Sizes and Types of Pipe Fixtures 


Fixture Diameter Carbon steel Stainless steel Ratio 
  $/unit $/unit SS/CS 
tee 0.250 $40.08   $90.38 2.25 
tee 0.375 $40.44   $94.64 2.34 
tee 0.500 $53.94 $114.14 2.12 
flange 1.000 $46.89   $70.64 1.51 
flange 1.250 $46.89 $114.14 2.43 
flange 2.000 $56.75 $126.57 2.23 
caps 0.250   $5.43   $14.56 2.68 
flange 0.375   $5.27   $19.72 3.74 
flange 0.500   $6.38   $21.53 3.37 
flange 0.750   $9.01   $23.00 2.55 
elbows 0.250   $3.80     $8.55 2.25 
elbows 0.375   $3.25     $7.80 2.40 
elbows 0.500   $3.46     $8.65 2.50 
elbows 0.750   $7.25   $17.04 2.35 
elbows 1.000   $7.15   $17.30 2.42 
elbows 2.000 $22.35   $52.75 2.36 
Average  $22.40   $50.09 2.47 


 


C.3.b. Adjustments for Stainless Steel Valves 


The BOQ listed requirements for 541 stainless steel valves of various types. Because of the unique specifications 
of these valves, OPG procured specially fabricated valves directly from a vendor. We reviewed the invoices for 
reasonableness and used them to develop an adjustment factor. While it was helpful to know the material costs, 
we still had to estimate the associated labour costs to install those valves. We used data from RSMeans as the 
basis for our adjustment factor. 


RSMeans reports costs for only one type of pipe valve: a carbon steel butterfly valve. However, these data 
include the associated labour for installing those valves. Based on our experience, the time to install a butterfly 
valve is roughly the same for any of the valves called for in the BOQ. 


We then computed an average cost per valve and substituted that average cost as the material cost for each of 
the 541 pipe valves listed in the BOQ. 


Stainless Steel Adjustment for Nuclear-Class Materials 


In addition to the nuclear-grade valve requirements, the BOQ listed 665 pipe fixtures of various types and sizes 
that had to meet either NC-3 or NC-6 specifications. The RSMeans database did not contain cost data for 
nuclear-class fixtures. Thus, we developed adjustment factors to account for the additional cost of procuring those 
fixtures. We took a two-step approach. First, we evaluated the cost difference between similar size and function 
valves at grades NC-3 and NC-6 and non-nuclear-grade stainless steel valves. We used the vendor invoice cost 
data for nuclear class valves (described in the previous subsection) as our source of costs for the nuclear class 
valves. Then, using the evaluated cost differences, we developed a weighted average cost factor that we applied 
to each nuclear grade fixture. 


We present in the table below the weighted average adjustment factor that we applied to the cost of each nuclear-
grade stainless steel fixtures in the BOQ subsections specifying the nuclear grade requirement. To develop this 
factor, we reviewed the BOQ and system design requirements for each nuclear system and determined which 
components were required to be Nuclear Class 3, which were Nuclear Class 6, and which were standard 
stainless steel. Using vendor invoices and purchase orders, reviewed for reasonableness, we calculated a factor 
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that represented the cost differential between NC-3, NC-6, and standard stainless steel components that were 
otherwise similar (e.g., 1-inch check valves). By totaling the number of NC-3 and NC-6 components in a given 
system, we could calculate a weighted average to apply to the stainless steel components in the system to adjust 
for the additional cost associated with nuclear grade quality. 


Table C-9: Nuclear Grade Stainless Steel, Weighted Average Adjustment Factors 


BOQ section Page 
Nuclear  
Class 3 
items 


Nuclear  
Class 6 
items 


Total Weighted  
average 


C-01.01 C-1 4 2 6 3.84 
C-01.02 C-1 0 5 5 1.00 
C-01.03 C-1-C-2 0 3 3 1.00 
C-01.04 C-2 5 2 7 4.04 
C-02.01 C-3 4 3 7 3.43 
C-02.02 C-3 0 5 5 1.00 
C-03.01 C-4 4 4 8 3.13 
D-01.04 D-3 - D-4 4 45 49 1.35 
D-01.05 D-5 8 18 26 2.31 
D-01.06 D-6 14 4 18 4.31 
D-01.07 D-7 - D-8 20 31 51 2.67 
D-01.08 D-9 15 6 21 4.04 
D-01.09 D-9 - D-10 4 14 18 1.95 
D-01.10 D-10 7 4 11 3.71 
D-01.11 D-11 9 10 19 3.02 
D-01.12 D-11 - D-12 27 20 47 3.45 
D-01.13 D-13 - D-14 17 6 23 4.15 
D-01.14 D-14 0 4 4 1.00 
D-02.03 D-15 - D-17 40 26 66 3.58 
D-02.04 D-18 13 4 17 4.26 
D-03.03 D-19 - D-21 37 32 69 3.28 
D-04.03 D-23 - D-24 30 25 55 3.32 
D-04.04 D-25 9 2 11 4.49 
D-07.01 D-38 6 33 39 1.66 
E-02.02 E-3 - E -6 0 44 44 1.00 
E-03.02 E-6 - E-7 0 1 1 1.00 
E-03.03 E-7 0 4 4 1.00 


 


C.3.c. Use of Vendor Quotes for a Subset of Major Component Costs 


Nearly $28 million worth of the materials required for the process systems was specially fabricated to meet 
nuclear quality standards or other specific D2O Storage Project expectations. Consequently, OPG procured those 
items directly from vendors early in the project. Because of their unique design characteristics, RSMeans (or other 
commercial data guides) would not have relevant cost data for us to use. 


Material Costs of Vendor-Procured Items 


Table C-10 provides a listing of the invoices and purchase orders reviewed. 
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Table C-10: List of Directly Procured Items 


Row Equipment Currency Year Amount to  
OPG 


Cost 
Escalation  


Factor 
1 Manufacturing and Delivery Diesel Gen Set CAD 2017 1,167,900 1.055 
2 Manufacturing and Delivery Switchgear CAD 2017 1,600,453 1.055 
3 Manufacturing and Delivery UPS CAD 2016 541,901 1.095 
4 Manufacturing and Delivery MCC CAD 2017 953,370 1.009 
5 Manufacturing and Delivery Control Panels CAD 2017 892,825 1.055 
6 Manufacturing and Delivery Instrumentation Air/Service Air CAD 2017 407,347 1.055 
7 Manufacture and Delivery Munter Drier (Munter) CAD 2016 564,754 1.095 
8 Manufacture and Delivery HVAC Control (JCI) CAD 2017 2,369,750 1.055 
9 Manufacture and Delivery Chiller (JCI) USD 2017 4,082,156 1.055 


10 Manufacture and Delivery Personnel Monitors CAD 2016 139,867 1.095 
11 Manufacture and Delivery Tritium Air Monitors CAD 2017 910,961 1.055 
12 Manufacture and Delivery Gamma Monitors CAD 2016 92,500 1.095 
13 Manufacture and Delivery Vapor Recovery Drier CAD 2016 2,993,565 1.095 
14 Manufacturing and Delivery Filter Unit 0-73690-FR21/FR22 CAD 2016 1,532,387 1.095 
15 D2O Transfer System Related Instrumentation USD 2106 565,091 1.445 
16 Active/Inactive Drainage Pumps CAD 2016 121,036 1.095 
17 D2O Liquid Recovery Pump Controls CAD 2017 160,715 1.095 
18 Fire Alarm System CAD 2017 41,879 1.055 
19 Moisture Indicating Alarm Unit CAD 2016 50,675 1.095 
20 Drum Heeling Vacuum Tanks CAD 2016 28,200 1.095 
21 45V DC Instrument Power Supply CAD 2016 67,984 1.095 
22 Weigh Scale CAD 2016 28,760 1.095 
23 Vertical Flooded Heat Exchanger CAD 2016 415,506 1.095 
24 Sampling Cabinet CAD 2017 181,300 1.055 
25 Chilled Water System AC Units USD 2016 440,412 1.445 
26 Tanks (PHT, Moderator, Feed, Product) CAD 2016 3,874,395 1.095 
27 Heat Exchangers  2016 265,594 1.095 
28 Pumps  2016 1,346,925 1.095 
29 Valves (Diaphragm & Globe)  2016 60,452 1.095 


 Nuclear Class valves, and 3 smallest tanks  
(RV Discharge, Cleanup, Downgraded) 


 1,545,246  


 


Total Material Costs and Associated Labour Costs for Installing Vendor-Procured Items 


We estimated the EPC contractor’s full cost for procuring the specialty item and the labour costs associated with 
installing those items. We followed this basic approach in computing those estimates. First, we estimated the full 
price to the owner. This price comprised the EPC contractor’s direct cost plus a fee. 


Next, we estimated the labour costs. We started with a crew size based on information in RSMeans crew 
standards reference material and associated labour rates. We then estimated the time it would take to install the 
item. We informed our estimate by reviewing duration information of similar items reflected in the RSMeans 
database. We then identified the quantity of items procured. Finally, we established load factors for both the 
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subcontractor and EPC contractor. We used the same factors that RSMeans uses in its database. We then 
multiplied factors together to arrive at our labour cost estimate. 


We present below a representative sample of the computations for estimating the EPC contractor’s final cost for 
material and labour for the tanks described in Purchase Order #00246115 (see Row 29 of Table C-10 above).  


EPC Contractor Final Cost 


Materials cost 


Cost Escalation Factor = 1.095, reflecting year of purchase  
Material Cost = $3,874,395 * 1.095 = $4,241,469.81 
Contractors Fee Multiplier = 1.06, based on OPG’s actual fee allowed  
EPC Contractor Materials Cost = $4,241,469.81 * 1.06 = $4,497,010.28 
 


Labour cost 


Crew Size (Plumbers) = 5 
Average Wage = $71.86/hour 
Hours to install = 20 
Number of Units = 28 
Fee multiplier for subcontractor and EPC Contractor = 1.21, per RSMeans 
EPC Contractor Labour Cost = 5 * $71.86*20*28*(1.21) = $243,461.68 


EPC Contractor final cost = $4,740,471.96  


C.3.d. Miscellaneous Adjustments to Direct Costs 


In this section we highlight other miscellaneous adjustments we made to the base cost data and other cost data 
for items not found in the RSMeans database. These additional items were either low-cost items or items with no 
specified required quantity, such as an allowance. 


We also describe how we changed units of measures for quantities for items specified in the BOQ to equivalent 
units of measures used in RSMeans. 


We present the highlights for BOQ Section B. The adjustments for other sections of the BOQ are presented in 
Appendix D. 


1. BOQ Section—B Architectural/Structural 


a. Concrete 


We made four adjustments to the RSMeans data for concrete. These are described below. 


Concrete Adjustment 1 


The BOQ called for 35 MPa concrete. RSMeans had cost data for 34 MPa concrete, but not for 35 MPa concrete. 
Thus, we interpolated the cost of 35 MPa concrete and the decimal proportion increase needed to adjust the cost 
of 34 MPa concrete. 


The data from RSMeans are presented in Table C-11. 
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Table C-11: RSMeans Data Used in Predicting the Cost of 35 MPa Concrete 


MPa Cost 
13 151.76 
17 156.10 
21 162.11 
24 176.69 
28 179.94 
31 185.36 
34 191.87 


 


Based on the results of a regression analysis, we estimated the average cost of 35 MPa concrete at CAD193.9. 
Given that the average cost of 34 MPa concrete is CAD191.87, we adjusted the RSMeans cost by a factor 0.011 
per cubic meter of concrete.58 


Concrete Adjustment 2 


The second substantive adjustment to RSMeans data took nuclear quality requirements into consideration for the 
nuclear dike and related concrete below-grade. In particular, we added a quality assurance specialist to the crew 
placing concrete. We also applied the EMWG factors as shown in Table C-5 for formwork, rebar, concrete, and 
the associate labour to place those materials. 


Concrete Adjustments 3 and 4 


The final adjustments were specific allowances for rework and weather delays. Specifically we included a 5% 
allowance for rework and a second 5% allowance for weather delays. These are appropriate based on our 
experience. 


b. Metals 


The BOQ expressed required units of steel beams in kilograms and the required units of steel plate in the number 
of plates (each). RSMeans expresses the cost of steel beams in dollars per meter and the costs of plates in 
kilograms. As a result, we had to convert the unit requirements for approximately two dozen BOQ items. 


To do so, we identified the density of the beam (measured in kg/m) from the beam specification and then divided 
the required quantity (measured in kg) by this value. The resulting quotient (measured in meters) was the value 
we used to determine the appropriate cost in the RSMeans database. 


Table C-12 shows the results of converting quantity requirements denoted in kilograms to quantity requirements 
in meters. 


                                                      
58 Calculated as (($193.9 - $191.87) / $191.7)) = 0.0105 or, as rounded, 0.011. 
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Table C-12: Quantities in kg and meters, BOQ Section B, 5.01 


BOQ_item Beam mm kg_per_m Kg meters 
5.01 W 200   22     687  31.2 
5.01 W 310   33     216    6.5 
5.01 W 310   74     714    9.6 
5.01 W 360   45 8,703 193.4 
5.01 W 530   92 16,456 178.9 
5.01 W 610 101     811    8.0 
5.01 W 610 174 27,897 160.3 
5.01 W 690 350  8,680  24.8 
5.01 W 760 134  1,264    9.4 
5.01 W 760 350  2,132    6.1 
5.01 W 760 484  7,880  16.3 
5.01 W 760 531 31,833  59.9 


 


c. Other Adjustments for Metals 


We estimated costs for three relatively inexpensive items that were not listed in RSMeans. We used advertised 
vendor quotes for the material costs and estimated the associated labour required to install the materials. 


• Platform with a self-closing gate 


• Access ladders with cages, and 


• Pedestrian roof protection mats. 


We illustrate our estimating approach by describing how we estimated the material and labour costs for the roof 
protection mats. 


Step one was to find an advertised vendor quote(s). If we were able to find multiple vendor quotes, we used the 
average of the quoted prices. In this case, Greatmats59 was our source for the price of the pedestrian roof 
protection mats. The Greatmats quote was USD9 per square foot. We then converted the cost to Canadian 
dollars and the size in square feet to square meters for each of the 28 required mats. Our estimate for the 
material costs was CAD4,332.41. 


Next, we estimated the labour costs for installing those mats. Based on our collective experience in construction 
and informed by an RSMeans “crew standard” for installing similar items, we posited a two-person crew 
consisting of a roofer and a helper. We used associated rates for these trades and skill levels from the OPG 
contractor wage information found on Canadian government sites (See discussion in Section C.2 above). We also 
assumed a number of hours for placing all of the mats. We then summed the products of the wages (in CAD/hour) 
times the durations (in hours) to arrive at a labour cost. For consistency with how other overnight direct cost 
estimates were derived, we added an amount equal to that inferred by RSMeans to account for both the 
subcontractor’s and the EPC contractor’s overhead and profit.60 For this example, the labour cost is 
CAD1,026.08. 


                                                      
59 See Greatmats, “Categories,” accessed April 26, 2020,  www.greatmats.com. 
60 These inferred amounts are removed when deriving the sum of direct costs without fee and contingency. 
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Appendix D. Backup Detail on Overnight Direct Costs 
The estimate of the direct costs priced thousands of items in each of seven BOQ categories. Each category 
comprised three or more subcategories. We depict below a summary of overnight costs for each of the BOQ 
sections B through H.61 Costs are denoted in 2019 or “overnight” dollars. The first column identifies the 
subsection in the BOQ. The second column names the subcategory. The third column is blank, except for the 
bottom row. The fifth column depicts the costs for the materials identified in each subsection of the BOQ. The 
sixth column depicts the labour costs associated with constructing or installing the materials. The seventh column 
depicts the equipment costs associated with constructing or installing the materials. The last column depicts the 
sum of costs for the materials, labour, and equipment.  


Table D-1: BOQ Section B – Architectural/Structural (Civil) 62 


      Overnight 
materials 


costs 


Overnight 
labour costs 


Overnight 
equipment 


costs 


Total 
overnight 


costs 


Section B, Architectural/Structural (Civil)  
   


  
B_02 Existing conditions   $0 $22,838 $3,467 $26,305 
  


     
  


B_03 Concrete 
 


$5,738,350 $36,488,202 $81,435 $42,307,988 
  


     
  


B_04 Masonry 
 


$839,676 $784,418 $0 $1,624,093 
  


     
  


B_05 Metals 
 


$9,357,953 $6,663,611 $133,523 $16,155,086 
  


     
  


B_07 Thermal protection 
 


$569,775 $1,591,434 $77,322 $2,238,531 
  


     
  


B_08 Doors windows 
 


$57,296 $41,268 $0 $98,564 
  


     
  


B_09 Finishings 
 


$22,933 $228,848 $0 $251,780 
  


     
  


B_31 Earthwork 
 


$303,843 $149,616 $34,430 $487,889 
  


     
  


B_32 Site improvement 
 


$8,522 $780,680 $2,303 $791,504 
  


     
  


B_33  Site utilities 
 


$16,407,852 $11,030,955 $2,772,602 $30,211,409 
  


     
  


    Total $33,306,198 $57,781,870 $3,105,082 $94,193,149 
 


                                                      
61 Section A of the BOQ summarizes the vendor-procured specialty items delivered to OPG that are included in Sections B through H. 
62 Per the BOQ, not all sections are included; e.g., the BOQ did not include Section B_06. 
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Quantity Line Number Description Column1 Column2 Ext. Mat. O&P Ext. Labour 
O&P


Ext. Equip. 
O&P Ext. Total O&P


Section B 02 Compiled


02 Existing Conditions
Data Release : Year 2020 Unit Cost Estimate


638 024113175050


Demolish, remove pavement & curb, 
remove bituminous pavement, 100 mm 
to 150 mm thick, excludes hauling and 
disposal fees -$                    5,601.64$       2,915.66$    8,517.30$        


167 024113176100


Demolish, remove pavement & curb, 
remove concrete curbs, reinforced, 
excludes hauling and disposal fees -$                    3,533.72$       551.10$      4,084.82$        


-$                    9,135.36$       3,466.76$    12,602.12$      
Labor factor: 2.5 1.5 13,703.04$     13,703.04$     


-$                  22,838.40$     3,466.76$   26,305.16$     


CONFIDENTIAL ATTORNEY WORK PRODUCT
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Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


03-01 Drainage sub-slab
Data Release : Year 2020 Unit Cost Estimate


35 031113653050


C.I.P. concrete forms, slab on grade, 
edge, wood, 180 mm to 305 mm high, 
4 use, includes erecting, bracing, 
stripping and cleaning 403.20$                 2,152.50$                 -$                    2,555.70$                 


966 032211100100


Welded wire fabric, plain, sheets, 150 x 
150 - W1.4 x W1.4 (10 x 10) 1.025 
kg/m2, ASTM A185M, incl labor for 
accessories, excl material for 
accessories 2,540.58$              4,192.44$                 -$                    6,733.02$                 


242 033113704650


Structural concrete, placing, slab on 
grade, pumped, over 150 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       8,392.56$                 1,028.50$           9,421.06$                 


242 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 50,892.60$            -$                          -$                    50,892.60$               


Formwork factor: 1.55 0.550645482 222.02$               222.02$                  
wire 0.659466328 1,675.43$            1,675.43$               
Concrete 0.500933908 25,493.83$          25,493.83$             


81,227.66$            14,737.50$               1,028.50$           96,993.66$               
EMWR adjustment
EMWR Concrete 8.8 8,392.56$                 8,392.56$                 
EMWR Forms 5.710526316 18,942.00$               18,942.00$               
EMWR Rebar 0.776762402 3,256.53$                 3,256.53$                 
Subotal 45,328.59$               127,584.75$             
Productivity adjustment
labor factor 1.5 67,992.88$               67,992.88$               
Concrete strength adjustment
Concrete factor 0.011 840.25$                 840.25$                     
Total 82,067.91$            113,321.47$             1,028.50$           196,417.88$             


03-02 Basement Slab
Data Release : Year 2020 Unit Cost Estimate


966 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 203,149.80$          -$                          -$                    203,149.80$             


966 033113702950


Structural concrete, placing, foundation 
mat, pumped, over 15.2 m3, includes 
leveling (strike off) & consolidation, 
excludes material -$                       15,542.94$               1,893.36$           17,436.30$               


140 031113653060


C.I.P. concrete forms, slab on grade, 
edge, wood, over 305 mm, 4 use, 
includes erecting, bracing, stripping 
and cleaning 2,072.00$              10,690.40$               -$                    12,762.40$               


134 031513500050
Waterstop, PVC, ribbed, 6 mm thick x 
150 mm wide 1,732.62$              1,984.54$                 -$                    3,717.16$                 


134 031113651100


C.I.P. concrete forms, slab on grade, 
bulkhead with keyway, wood, 150 mm 
high, 4 uses, includes erecting, 
bracing, stripping and cleaning 221.10$                 3,090.04$                 -$                    3,311.14$                 


189.93 032111600600


Reinforcing steel, in place, slab on 
grade, #10 to #22, A615M, grade 400, 
incl labor for accessories, excl material 
for accessories 357,520.43$          256,538.45$             -$                    614,058.88$             


Rebar 0.555504185 198,604.10$         198,604.10$            
Concrete 0.500933908 101,764.62$         101,764.62$            
Forms 0.550645482 1,140.94$            1,140.94$               
QA 0.25 64,134.61$             64,134.61$             


866,205.61$          351,980.98$             1,893.36$           1,220,079.95$          
EMWR adjustment
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EMWR Concrere 12.1 129,353.84$             129,353.84$             
EMWR Forms 8.065789474 24,923.61$               24,923.61$               
EMWR Rebar 1.351827676 346,795.78$             346,795.78$             
Subotal 853,054.21$             1,721,153.18$          
Productivity adjustment
labor factor 1.65 1,407,539.45$          1,407,539.45$          
Concrete strength adjustment
Concrete factor 0.011 3,354.06$              3,354.06$                 
Total 869,559.66$          2,260,593.66$          1,893.36$           3,132,046.68$          


03-03 Topping Slab 
Data Release : Year 2020 Unit Cost Estimate


160 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 33,648.00$            -$                          -$                    33,648.00$               


160 033113701600


Structural concrete, placing, elevated 
slab, pumped, over 254 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       5,731.20$                 696.00$              6,427.20$                 


26 031113653050


C.I.P. concrete forms, slab on grade, 
edge, wood, 180 mm to 305 mm high, 
4 use, includes erecting, bracing, 
stripping and cleaning 299.52$                 1,599.00$                 -$                    1,898.52$                 


Concrete 0.500933908 16,855.42$          16,855.42$             
Forms 0.550645482 164.93$               164.93$                  


50,967.87$            7,330.20$                 696.00$              58,994.07$               
EMWR adjustment
EMWR Concrere 8.8 50,434.56$               50,434.56$               
EMWR Forms 5.710526316 9,131.13$                 9,131.13$                 
Subotal 66,895.89$               118,559.77$             
Productivity adjustment
labor factor 1.5 100,343.84$             100,343.84$             
Concrete strength adjustment
Concrete factor 0.011 555.54$                 555.54$                     
Total 51,523.41$            167,239.73$             696.00$              219,459.14$             


03-04 - Wall Below Grade


Data Release : Year 2020 Unit Cost Estimate


2050 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 431,115.00$          -$                          -$                    431,115.00$             


2050 033113705350


Structural concrete, placing, walls, 
pumped, 380 mm thick, includes 
leveling (strike off) & consolidation, 
excludes material -$                       109,552.00$             13,366.00$         122,918.00$             


3368 031113852700


C.I.P. concrete forms, wall, job built, 
plywood, over 4.88 m high, 1 use, 
includes erecting, bracing, stripping 
and cleaning 151,728.40$          590,343.04$             -$                    742,071.44$             


293.6 032111600750


Reinforcing steel, in place, walls, #25 
to #57, A615M, grade 400, incl labor 
for accessories, excl material for 
accessories 552,666.77$          228,787.80$             -$                    781,454.57$             


269 031113850620


C.I.P. concrete forms, wall, bulkhead 
with 1 piece expanded metal keyway, 
left in place, 300 mm wall, in lieu of 3 
piece form, includes erecting, bracing, 
stripping and cleaning 2,337.61$              4,177.57$                 -$                    6,515.18$                 


269 031513500050
Waterstop, PVC, ribbed, 6 mm thick x 
150 mm wide 3,478.17$              3,983.89$                 -$                    7,462.06$                 


Concrete 0.500933908 215,960.12$         215,960.12$            
Forms 0.550645482 84,835.75$          84,835.75$             
rebar 0.555504185 307,008.70$         307,008.70$            
QA 0.25 57,196.95$             57,196.95$               


1,749,130.53$       994,041.25$             13,366.00$         2,756,537.78$          
EMWR adjustment
EMWR Concrere 12.1 1,325,579.20$          1,325,579.20$          
EMWR Forms 8.065789474 4,761,582.68$          4,761,582.68$          
EMWR Rebar 1.351827676 309,281.68$             309,281.68$             
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Subotal 7,390,484.81$          9,152,981.34$          
Productivity adjustment
labor factor 1.5 11,085,727.21$        11,085,727.21$        
Concrete strength adjustment
Concrete factor 0.011 7,117.83$              7,117.83$                 
Total 1,756,248.35$       18,476,212.02$        13,366.00$         20,245,826.37$        


03-05 - Reinf Concrete Partition Wall
Data Release : Year 2020 Unit Cost Estimate


76 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 15,982.80$            -$                          -$                    15,982.80$               


76 033113705350


Structural concrete, placing, walls, 
pumped, 380 mm thick, includes 
leveling (strike off) & consolidation, 
excludes material -$                       4,061.44$                 495.52$              4,556.96$                 


496 031113852750


C.I.P. concrete forms, wall, job built, 
plywood, over 4.88 m high, 2 use, 
includes erecting, bracing, stripping 
and cleaning 12,226.40$            70,159.20$               -$                    82,385.60$               


9.88 032111600750


Reinforcing steel, in place, walls, #25 
to #57, A615M, grade 400, incl labor 
for accessories, excl material for 
accessories 18,597.91$            7,698.99$                 -$                    26,296.90$               


Concrete 0.500933908 8,006.33$            8,006.33$               
Forms 0.550645482 6,732.41$            6,732.41$               
rebar 0.555504185 10,331.22$          10,331.22$             
QA 0.25 1,924.75$               1,924.75$                 


71,877.07$            83,844.38$               495.52$              156,216.96$             
EMWR adjustment
EMWR Concrere 12.1 49,143.42$               49,143.42$               
EMWR Forms 8.065789474 565,889.34$             565,889.34$             
EMWR Rebar 1.351827676 10,407.71$               10,407.71$               
Subotal 709,284.85$             781,657.43$             
Productivity adjustment
labor factor 1.5 1,063,927.27$          1,063,927.27$          
Concrete strength adjustment
Concrete factor 0.011 263.88$                 263.88$                     
Total 72,140.95$            1,773,212.12$          495.52$              1,845,848.58$          


03-06 Reinf Concrete Partition Wall 200m thick
Data Release : Year 2020 Unit Cost Estimate


11 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 2,313.30$              -$                          -$                    2,313.30$                 


11 033113705350


Structural concrete, placing, walls, 
pumped, 380 mm thick, includes 
leveling (strike off) & consolidation, 
excludes material -$                       587.84$                    71.72$                659.56$                     


496 031113852750


C.I.P. concrete forms, wall, job built, 
plywood, over 4.88 m high, 2 use, 
includes erecting, bracing, stripping 
and cleaning 12,226.40$            70,159.20$               -$                    82,385.60$               


2.15 032111600750


Reinforcing steel, in place, walls, #25 
to #57, A615M, grade 400, incl labor 
for accessories, excl material for 
accessories 4,047.12$              1,675.39$                 -$                    5,722.50$                 


Concrete 0.500933908 1,158.81$            1,158.81$               
Forms 0.550645482 12,226.40$          12,226.40$             
rebar 0.555504185 2,248.19$            2,248.19$               
QA 0.25 418.85$                 418.85$                     


34,220.22$            72,841.28$               71.72$                107,133.21$             
EMWR adjustment
EMWR Concrere 12.1 7,112.86$                 7,112.86$                 
EMWR Forms 8.065789474 565,889.34$             565,889.34$             
EMWR Rebar 1.351827676 2,264.84$                 2,264.84$                 
Subotal 648,108.32$             682,400.25$             
Productivity adjustment
labor factor 1.5 972,162.48$             972,162.48$             
Concrete strength adjustment
Concrete factor 0.011 38.19$                   38.19$                       
Total 34,258.42$            1,620,270.79$          71.72$                1,654,600.92$          


03_07 Reinf Concrete Partition Wall
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Data Release : Year 2020 Unit Cost Estimate


57 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 11,987.10$            -$                          -$                    11,987.10$               


57 033113705350


Structural concrete, placing, walls, 
pumped, 380 mm thick, includes 
leveling (strike off) & consolidation, 
excludes material -$                       3,046.08$                 371.64$              3,417.72$                 


566 031113852750


C.I.P. concrete forms, wall, job built, 
plywood, over 4.88 m high, 2 use, 
includes erecting, bracing, stripping 
and cleaning 13,951.90$            80,060.70$               -$                    94,012.60$               


11.12 032111600750


Reinforcing steel, in place, walls, #25 
to #57, A615M, grade 400, incl labor 
for accessories, excl material for 
accessories 20,932.07$            8,665.26$                 -$                    29,597.33$               


Concrete 0.500933908 6,004.74$            6,004.74$               
Forms 0.550645482 7,682.55$            7,682.55$               
rebar 0.555504185 11,627.85$          11,627.85$             
QA 0.25 2,166.32$               2,166.32$               


72,186.22$            93,938.36$               371.64$              166,496.21$             


EMWR adjustment


EMWR Concrere 12.1 36,857.57$               36,857.57$               


EMWR Forms 8.065789474 645,752.75$             645,752.75$             


EMWR Rebar 1.351827676 11,713.94$               11,713.94$               


Subotal 788,262.61$             860,820.47$             


Productivity adjustment


labor factor 1.5 1,182,393.92$          1,182,393.92$          


Concrete strength adjustment


Concrete factor 0.011 197.91$                 197.91$                     


Total 72,384.13$            1,970,656.53$          371.64$              2,043,412.30$          
03-08 Reinf Concrete Suspended Slab
Data Release : Year 2020 Unit Cost Estimate


1 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 210.30$                 -$                          -$                    210.30$                     


1 033113701500


Structural concrete, placing, elevated 
slab, pumped, 150 mm to 254 mm 
thick, includes leveling (strike off) & 
consolidation, excludes material -$                       40.36$                      4.92$                   45.28$                       


6 031113353050


C.I.P. concrete forms, elevated slab, 
floor, hung from steel beams, 2 use, 
includes shoring, erecting, bracing, 
stripping and cleaning 189.18$                 461.28$                    -$                    650.46$                     


1 032111600400


Reinforcing steel, in place, elevated 
slabs, #13 to #22, A615M, grade 400, 
incl labor for accessories, excl material 
for accessories 1,882.38$              1,064.98$                 -$                    2,947.36$                 


Concrete 0.500933908 105.35$               105.35$                  
Forms 0.550645482 104.17$               104.17$                  
rebar 0.555504185 1,045.67$            1,045.67$               
QA 0.25 266.25$                 266.25$                  


3,537.05$              1,832.87$                 4.92$                   5,374.83$                 
EMWR adjustment
EMWR Concrere 8.8 355.17$                    355.17$                     
EMWR Forms 5.710526316 2,634.15$                 2,634.15$                 
EMWR Rebar 0.776762402 827.24$                    827.24$                     
Subotal 5,649.42$                 9,191.39$                 
Productivity adjustment
labor factor 1.5 8,474.13$                 8,474.13$                 
Concrete strength adjustment
Concrete factor 0.011 3.47$                     3.47$                         
Total 3,540.52$              14,123.55$               4.92$                   17,668.99$               
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03-09 Reinf Concrete Composite Slab
Data Release : Year 2020 Unit Cost Estimate


677 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 142,373.10$          -$                          -$                    142,373.10$             


677 033113701600


Structural concrete, placing, elevated 
slab, pumped, over 254 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       24,250.14$               2,944.95$           27,195.09$               


148 031113357070


C.I.P. concrete forms, elevated slab, 
edge forms, 178 mm to 305 mm high, 
1 use, includes shoring, erecting, 
bracing, stripping and cleaning 2,991.08$              24,424.44$               -$                    27,415.52$               


286.37 032111600400


Reinforcing steel, in place, elevated 
slabs, #13 to #22, A615M, grade 400, 
incl labor for accessories, excl material 
for accessories 539,057.16$          304,978.32$             -$                    844,035.48$             


684,421.34$          353,652.90$             2,944.95$           1,041,019.19$          
EMWR adjustment
EMWR Concrere 12.1 293,426.69$             293,426.69$             
EMWR Forms 8.065789474 197,002.39$             197,002.39$             
EMWR Rebar 1.351827676 412,278.13$             412,278.13$             
Subotal 1,256,360.12$          1,943,726.41$          
Productivity adjustment
labor factor 1.5 1,884,540.18$          1,884,540.18$          
Concrete strength adjustment
Weather factor 0.011 1,566.14$              1,566.14$                 
Total 685,987.48$          3,140,900.30$          2,944.95$           3,829,832.73$          


03-10 Reinf Concrete Curb
Data Release : Year 2020 Unit Cost Estimate


11 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 2,313.30$              -$                          -$                    2,313.30$                 


11 033113704650


Structural concrete, placing, slab on 
grade, pumped, over 150 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       381.48$                    46.75$                428.23$                     


76 031113357070


C.I.P. concrete forms, elevated slab, 
edge forms, 178 mm to 305 mm high, 
1 use, includes shoring, erecting, 
bracing, stripping and cleaning 1,535.96$              12,542.28$               -$                    14,078.24$               


3,849.26$              12,923.76$               46.75$                16,819.77$               
EMWR adjustment
EMWR Concrere 12.1 4,615.91$                 4,615.91$                 
EMWR Forms 8.065789474 101,163.39$             101,163.39$             
EMWR Rebar 1.351827676 -$                          -$                           
Subotal 118,703.06$             122,599.07$             
Productivity adjustment
labor factor 1.5 178,054.59$             178,054.59$             
Concrete strength adjustment
Concrete factor 0.011 25.45$                   25.45$                       
Total 3,874.71$              296,757.65$             46.75$                300,679.10$             


03-11 Reinf Concrete Slab
Data Release : Year 2020 Unit Cost Estimate


118 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 24,815.40$            -$                          -$                    24,815.40$               


118 033113704650


Structural concrete, placing, slab on 
grade, pumped, over 150 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       4,092.24$                 501.50$              4,593.74$                 
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23 031113357070


C.I.P. concrete forms, elevated slab, 
edge forms, 178 mm to 305 mm high, 
1 use, includes shoring, erecting, 
bracing, stripping and cleaning 464.83$                 3,795.69$                 -$                    4,260.52$                 


33.88 032111600400


Reinforcing steel, in place, elevated 
slabs, #13 to #22, A615M, grade 400, 
incl labor for accessories, excl material 
for accessories 63,775.03$            36,081.52$               -$                    99,856.56$               


89,055.26$            43,969.45$               501.50$              133,526.22$             
EMWR adjustment
EMWR Concrere 12.1 49,516.10$               49,516.10$               
EMWR Forms 8.065789474 30,615.24$               30,615.24$               
EMWR Rebar 1.351827676 48,776.00$               48,776.00$               
Subotal 172,876.79$             262,433.56$             
Productivity adjustment
labor factor 1.5 259,315.18$             259,315.18$             
Concrete strength adjustment
Concrete factor 0.011 272.97$                 272.97$                     
Total 89,328.23$            432,191.97$             501.50$              522,021.71$             


03-12 Reinf Concrete Pad
Data Release : Year 2020 Unit Cost Estimate


7 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 1,472.10$              -$                          -$                    1,472.10$                 


7 033113704650


Structural concrete, placing, slab on 
grade, pumped, over 150 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       242.76$                    29.75$                272.51$                     


5 031113357070


C.I.P. concrete forms, elevated slab, 
edge forms, 178 mm to 305 mm high, 
1 use, includes shoring, erecting, 
bracing, stripping and cleaning 101.05$                 825.15$                    -$                    926.20$                     


1,573.15$              1,067.91$                 29.75$                2,670.81$                 
EMWR adjustment
EMWR Concrere 12.1 2,937.40$                 2,937.40$                 
EMWR Forms 8.065789474 6,655.49$                 6,655.49$                 
EMWR Rebar 1.351827676 -$                          -$                           
Subotal 10,660.79$               12,263.69$               
Productivity adjustment
labor factor 1.5 15,991.19$               15,991.19$               
Concrete strength adjustment
Concrete factor 0.011 16.19$                   16.19$                       
Total 1,589.34$              26,651.98$               29.75$                28,271.07$               


03-13 Roughen surface level channel
Data Release : Year 2020 Unit Cost Estimate


56 051223400672


Channel framing, structural steel, field 
fabricated, C200x17, incl cutting & 
welding 2,278.08$              12,364.80$               970.48$              15,613.36$               


2,278.08$              12,364.80$               970.48$              15,613.36$               
Labor factor: 2.5 1.5 18,547.20$               18,547.20$               
Concrete factor 0.011 25.06$                   25.06$                       


03-14 Reinf Concrete Slab Total 2,303.14$              30,912.00$               970.48$              34,185.62$               
Data Release : Year 2020 Unit Cost Estimate


91 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 19,137.30$            -$                          -$                    19,137.30$               


91 033113704650


Structural concrete, placing, slab on 
grade, pumped, over 150 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       3,155.88$                 386.75$              3,542.63$                 


14 031113357070


C.I.P. concrete forms, elevated slab, 
edge forms, 178 mm to 305 mm high, 
1 use, includes shoring, erecting, 
bracing, stripping and cleaning 282.94$                 2,310.42$                 -$                    2,593.36$                 
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33.88 032111600400


Reinforcing steel, in place, elevated 
slabs, #13 to #22, A615M, grade 400, 
incl labor for accessories, excl material 
for accessories 63,775.03$            36,081.52$               -$                    99,856.56$               


83,195.27$            41,547.82$               386.75$              125,129.85$             
Labor factor: 2.5 1.5 62,321.73$               62,321.73$               
Concrete factor 0.011 210.51$                 210.51$                     
Total 83,405.78$            103,869.55$             386.75$              187,662.09$             


03-15 Reinf Concrete Bulkhead Curb
Data Release : Year 2020 Unit Cost Estimate


2 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 420.60$                 -$                          -$                    420.60$                     


2 033113704650


Structural concrete, placing, slab on 
grade, pumped, over 150 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       69.36$                      8.50$                   77.86$                       


13 031113357070


C.I.P. concrete forms, elevated slab, 
edge forms, 178 mm to 305 mm high, 
1 use, includes shoring, erecting, 
bracing, stripping and cleaning 262.73$                 2,145.39$                 -$                    2,408.12$                 


683.33$                 2,214.75$                 8.50$                   2,906.58$                 
Labor factor: 2.5 1.5 3,322.13$                 3,322.13$                 
Concrete factor 0.011 4.63$                     4.63$                         
Total 687.96$                 5,536.88$                 8.50$                   6,233.33$                 


03-16 Reinforced Concrete Bulkhead Beam
Data Release : Year 2020 Unit Cost Estimate


1 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 210.30$                 -$                          -$                    210.30$                     


1 033113704650


Structural concrete, placing, slab on 
grade, pumped, over 150 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       34.68$                      4.25$                   38.93$                       


3 031113357070


C.I.P. concrete forms, elevated slab, 
edge forms, 178 mm to 305 mm high, 
1 use, includes shoring, erecting, 
bracing, stripping and cleaning 60.63$                   495.09$                    -$                    555.72$                     


270.93$                 529.77$                    4.25$                   804.95$                     
Labor factor: 2.5 1.5 794.66$                    794.66$                     
Concrete factor 0.011 2.31$                     2.31$                         
Total 273.24$                 1,324.43$                 4.25$                   1,601.92$                 


03-17 Reinf Concrete Suspended Slab
Data Release : Year 2020 Unit Cost Estimate


23 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 4,836.90$              -$                          -$                    4,836.90$                 


7 033113704650


Structural concrete, placing, slab on 
grade, pumped, over 150 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       242.76$                    29.75$                272.51$                     


7 031113357070


C.I.P. concrete forms, elevated slab, 
edge forms, 178 mm to 305 mm high, 
1 use, includes shoring, erecting, 
bracing, stripping and cleaning 141.47$                 1,155.21$                 -$                    1,296.68$                 
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1.6 032111600400


Reinforcing steel, in place, elevated 
slabs, #13 to #22, A615M, grade 400, 
incl labor for accessories, excl material 
for accessories 3,011.81$              1,703.97$                 -$                    4,715.78$                 


7,990.18$              3,101.94$                 29.75$                11,121.87$               
Labor factor: 2.5 1.5 4,652.91$                 4,652.91$                 
Concrete factor 0.011 53.21$                   53.21$                       


03-18 Slab on Grade Total 8,043.39$              7,754.85$                 29.75$                15,827.99$               
Data Release : Year 2020 Unit Cost Estimate


12 030513250950


Aggregate, sand, washed, for 
concrete, loaded at the pit, prices per 
m3, includes material only 576.84$                 -$                          -$                    576.84$                     


24 031513500050
Waterstop, PVC, ribbed, 6 mm thick x 
150 mm wide 310.32$                 355.44$                    -$                    665.76$                     


13 031113651100


C.I.P. concrete forms, slab on grade, 
bulkhead with keyway, wood, 150 mm 
high, 4 uses, includes erecting, 
bracing, stripping and cleaning 21.45$                   299.78$                    -$                    321.23$                     


25 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 5,257.50$              -$                          -$                    5,257.50$                 


13 031113357070


C.I.P. concrete forms, elevated slab, 
edge forms, 178 mm to 305 mm high, 
1 use, includes shoring, erecting, 
bracing, stripping and cleaning 262.73$                 2,145.39$                 -$                    2,408.12$                 


25 033113704650


Structural concrete, placing, slab on 
grade, pumped, over 150 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       867.00$                    106.25$              973.25$                     


18.84 032111600400


Reinforcing steel, in place, elevated 
slabs, #13 to #22, A615M, grade 400, 
incl labor for accessories, excl material 
for accessories 35,464.04$            20,064.22$               -$                    55,528.26$               


41,892.88$            23,731.83$               106.25$              65,730.96$               
EMWR adjustment
EMWR Concrere 12.1 10,490.70$               10,490.70$               
EMWR Forms 8.065789474 17,304.26$               17,304.26$               
EMWR Rebar 1.351827676 27,123.37$               27,123.37$               
Subotal 78,650.16$               120,649.29$             
Productivity adjustment
labor factor 1.5 117,975.24$             117,975.24$             
Concrete strength adjustment
Concrete factor 0.011 57.83$                   57.83$                       
Total 41,950.71$            196,625.40$             106.25$              238,682.37$             


03-19 Wall Below Grade
Data Release : Year 2020 Unit Cost Estimate


25 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 5,257.50$              -$                          -$                    5,257.50$                 


25 033113704650


Structural concrete, placing, slab on 
grade, pumped, over 150 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       867.00$                    106.25$              973.25$                     


83 031113852700


C.I.P. concrete forms, wall, job built, 
plywood, over 4.88 m high, 1 use, 
includes erecting, bracing, stripping 
and cleaning 3,739.15$              14,548.24$               -$                    18,287.39$               
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24 031113850620


C.I.P. concrete forms, wall, bulkhead 
with 1 piece expanded metal keyway, 
left in place, 300 mm wall, in lieu of 3 
piece form, includes erecting, bracing, 
stripping and cleaning 208.56$                 372.72$                    -$                    581.28$                     


24 031513500050
Waterstop, PVC, ribbed, 6 mm thick x 
150 mm wide 310.32$                 355.44$                    -$                    665.76$                     


25 030513800050


Waterproofing and dampproofing, 
integral waterproofing, add to cost of 
regular concrete 953.00$                 -$                          -$                    953.00$                     


10,468.53$            16,143.40$               106.25$              26,718.18$               
EMWR adjustment
EMWR Concrere 12.1 10,490.70$               10,490.70$               
EMWR Forms 8.065789474 117,343.04$             117,343.04$             
EMWR Rebar 1.351827676 -$                          -$                           
Subotal 143,977.14$             154,551.92$             
Productivity adjustment
labor factor 1.5 215,965.71$             215,965.71$             
Concrete strength adjustment
Concrete factor 0.011 57.83$                   57.83$                       
Total 10,526.36$            359,942.85$             106.25$              370,575.47$             


03-20 Reinf Concrete Composite Slab
Data Release : Year 2020 Unit Cost Estimate


26 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 5,467.80$              -$                          -$                    5,467.80$                 


26 033113704650


Structural concrete, placing, slab on 
grade, pumped, over 150 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       901.68$                    110.50$              1,012.18$                 


13 031113357070


C.I.P. concrete forms, elevated slab, 
edge forms, 178 mm to 305 mm high, 
1 use, includes shoring, erecting, 
bracing, stripping and cleaning 262.73$                 2,145.39$                 -$                    2,408.12$                 


26 030513800050


Waterproofing and dampproofing, 
integral waterproofing, add to cost of 
regular concrete 991.12$                 -$                          -$                    991.12$                     


13 030513800050


Waterproofing and dampproofing, 
integral waterproofing, add to cost of 
regular concrete 495.56$                 -$                          -$                    495.56$                     


7,217.21$              3,047.07$                 110.50$              10,374.78$               
EMWR adjustment
EMWR Concrere 12.1 10,910.33$               10,910.33$               
EMWR Forms 8.065789474 17,304.26$               17,304.26$               
EMWR Rebar 1.351827676 -$                          -$                           
Subotal 31,261.66$               38,589.37$               
Productivity adjustment
labor factor 1.5 46,892.49$               46,892.49$               
Concrete strength adjustment
Concrete factor 0.011 60.15$                   60.15$                       
Total 7,277.36$              78,154.16$               110.50$              85,542.01$               


03-21 Low Strength Concrete Fill
Data Release : Year 2020 Unit Cost Estimate


70 035216130020
Insulating roof fill, portland cement and 
foaming agent 15,083.60$            7,646.80$                 970.90$              23,701.30$               


15,083.60$            7,646.80$                 970.90$              23,701.30$               
Labor factor: 2.5 1.5 11,470.20$               11,470.20$               
Concrete factor 0.011 165.92$                 165.92$                     
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03-22 Strip Footing Total 15,249.52$            19,117.00$               970.90$              35,337.42$               
Data Release : Year 2020 Unit Cost Estimate


4 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 841.20$                 -$                          -$                    841.20$                     


4 033113704650


Structural concrete, placing, slab on 
grade, pumped, over 150 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       138.72$                    17.00$                155.72$                     


9 031113357070


C.I.P. concrete forms, elevated slab, 
edge forms, 178 mm to 305 mm high, 
1 use, includes shoring, erecting, 
bracing, stripping and cleaning 181.89$                 1,485.27$                 -$                    1,667.16$                 


0.34 032111600400


Reinforcing steel, in place, elevated 
slabs, #13 to #22, A615M, grade 400, 
incl labor for accessories, excl material 
for accessories 640.01$                 362.09$                    -$                    1,002.10$                 


11 031113651100


C.I.P. concrete forms, slab on grade, 
bulkhead with keyway, wood, 150 mm 
high, 4 uses, includes erecting, 
bracing, stripping and cleaning 18.15$                   253.66$                    -$                    271.81$                     


1,681.25$              2,239.74$                 17.00$                3,937.99$                 
EMWR adjustment
EMWR Concrere 8.8 1,220.74$                 1,220.74$                 
EMWR Forms 5.710526316 8,481.67$                 8,481.67$                 
EMWR Rebar 0.776762402 281.26$                    281.26$                     
Subotal 12,223.41$               13,921.66$               
Productivity adjustment
labor factor 1.5 18,335.11$               18,335.11$               
Concrete strength adjustment
Concrete factor 0.011 9.25$                     9.25$                         
Total 1,690.50$              30,558.52$               17.00$                32,266.02$               


03-23 Foundation Wall
Data Release : Year 2020 Unit Cost Estimate


3 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 630.90$                 -$                          -$                    630.90$                     


3 033113704650


Structural concrete, placing, slab on 
grade, pumped, over 150 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       104.04$                    12.75$                116.79$                     


17 031113852700


C.I.P. concrete forms, wall, job built, 
plywood, over 4.88 m high, 1 use, 
includes erecting, bracing, stripping 
and cleaning 765.85$                 2,979.76$                 -$                    3,745.61$                 


1 032111600750


Reinforcing steel, in place, walls, #25 
to #57, A615M, grade 400, incl labor 
for accessories, excl material for 
accessories 1,882.38$              779.25$                    -$                    2,661.63$                 


3 030513800050


Waterproofing and dampproofing, 
integral waterproofing, add to cost of 
regular concrete 114.36$                 -$                          -$                    114.36$                     


3,393.49$              3,863.05$                 12.75$                7,269.29$                 
EMWR adjustment
EMWR Concrere 8.8 915.55$                    915.55$                     
EMWR Forms 5.710526316 17,016.00$               17,016.00$               
EMWR Rebar 0.776762402 605.29$                    605.29$                     
Subotal 22,399.89$               25,806.13$               
Productivity adjustment
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labor factor 1.5 33,599.84$               33,599.84$               
Concrete strength adjustment
Concrete factor 0.011 6.94$                     6.94$                         
Total 3,400.43$              55,999.73$               12.75$                59,412.91$               


03-24 Reinf Concrete Slab
Data Release : Year 2020 Unit Cost Estimate


8 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 1,682.40$              -$                          -$                    1,682.40$                 


8 033113704650


Structural concrete, placing, slab on 
grade, pumped, over 150 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       277.44$                    34.00$                311.44$                     


1.91 032111600750


Reinforcing steel, in place, walls, #25 
to #57, A615M, grade 400, incl labor 
for accessories, excl material for 
accessories 3,595.35$              1,488.37$                 -$                    5,083.71$                 


5,277.75$              1,765.81$                 34.00$                7,077.55$                 
EMWR adjustment
EMWR Concrere 8.8 2,441.47$                 2,441.47$                 
EMWR Forms 5.710526316 -$                          -$                           
EMWR Rebar 0.776762402 1,156.11$                 1,156.11$                 
Subotal 5,363.39$                 10,675.13$               
Productivity adjustment
labor factor 1.5 8,045.09$                 8,045.09$                 
Concrete strength adjustment
Concrete factor 0.011 18.51$                   18.51$                       
Total 5,296.26$              13,408.48$               34.00$                18,738.73$               


03-25 Stub Column
Data Release : Year 2020 Unit Cost Estimate


4 031113256500


C.I.P. concrete forms, column, square, 
plywood, 610 mm x 610 mm, 1 use, 
includes erecting, bracing, stripping 
and cleaning 193.04$                 561.72$                    -$                    754.76$                     


1 033113704650


Structural concrete, placing, slab on 
grade, pumped, over 150 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       34.68$                      4.25$                   38.93$                       


1 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 210.30$                 -$                          -$                    210.30$                     


0.3 032111600750


Reinforcing steel, in place, walls, #25 
to #57, A615M, grade 400, incl labor 
for accessories, excl material for 
accessories 564.71$                 233.78$                    -$                    798.49$                     


968.05$                 830.18$                    4.25$                   1,802.48$                 
EMWR adjustment
EMWR Concrere 8.8 305.18$                    305.18$                     
EMWR Forms 5.710526316 3,207.72$                 3,207.72$                 
EMWR Rebar 0.776762402 181.59$                    181.59$                     
Subotal 4,524.67$                 5,496.97$                 
Productivity adjustment
labor factor 1.5 6,787.01$                 6,787.01$                 
Concrete strength adjustment
Concrete factor 0.011 2.31$                     2.31$                         
Total 970.36$                 11,311.68$               4.25$                   12,286.29$               


03-26 Reinf Concrete Partition Wall
Data Release : Year 2020 Unit Cost Estimate


4 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 841.20$                 -$                          -$                    841.20$                     
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4 033113704650


Structural concrete, placing, slab on 
grade, pumped, over 150 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       138.72$                    17.00$                155.72$                     


29 031113852700


C.I.P. concrete forms, wall, job built, 
plywood, over 4.88 m high, 1 use, 
includes erecting, bracing, stripping 
and cleaning 1,306.45$              5,083.12$                 -$                    6,389.57$                 


0.7 032111600750


Reinforcing steel, in place, walls, #25 
to #57, A615M, grade 400, incl labor 
for accessories, excl material for 
accessories 1,317.67$              545.48$                    -$                    1,863.14$                 


3,465.32$              5,767.32$                 17.00$                9,249.63$                 
EMWR adjustment
EMWR Concrere 8.8 1,220.74$                 1,220.74$                 
EMWR Forms 5.710526316 29,027.29$               29,027.29$               
EMWR Rebar 0.776762402 423.71$                    423.71$                     
Subotal 36,439.05$               39,921.36$               
Productivity adjustment
labor factor 1.5 54,658.58$               54,658.58$               
Concrete strength adjustment
Concrete factor 0.011 9.25$                     9.25$                         
Total 3,474.57$              91,097.64$               17.00$                94,589.20$               


03-27 Reinf Concrete Slab
Data Release : Year 2020 Unit Cost Estimate


6 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 1,261.80$              -$                          -$                    1,261.80$                 


6 033113704650


Structural concrete, placing, slab on 
grade, pumped, over 150 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       208.08$                    25.50$                233.58$                     


3 031113357070


C.I.P. concrete forms, elevated slab, 
edge forms, 178 mm to 305 mm high, 
1 use, includes shoring, erecting, 
bracing, stripping and cleaning 60.63$                   495.09$                    -$                    555.72$                     


35 032111600400


Reinforcing steel, in place, elevated 
slabs, #13 to #22, A615M, grade 400, 
incl labor for accessories, excl material 
for accessories 65,883.30$            37,274.30$               -$                    103,157.60$             


41 032211100700


Welded wire fabric, plain, sheets, 100 x 
100 - W4 x W4 (100 x 100) 4.148 
kg/m2, ASTM A185M, incl labor for 
accessories, excl material for 
accessories 404.26$                 249.28$                    -$                    653.54$                     


67,609.99$            38,226.75$               25.50$                105,862.24$             
Labor factor: 2.5 1.5 57,340.13$               57,340.13$               
Concrete factor 0.011 13.88$                   13.88$                       


03-28 Reinf Concrete Slab Total 67,623.87$            95,566.88$               25.50$                163,216.24$             
Data Release : Year 2020 Unit Cost Estimate


9 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement 
(Type I) and water, delivered, excludes 
all additives and treatments 1,892.70$              -$                          -$                    1,892.70$                 


9 033113704650


Structural concrete, placing, slab on 
grade, pumped, over 150 mm thick, 
includes leveling (strike off) & 
consolidation, excludes material -$                       312.12$                    38.25$                350.37$                     
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5 031113357070


C.I.P. concrete forms, elevated slab, 
edge forms, 178 mm to 305 mm high, 
1 use, includes shoring, erecting, 
bracing, stripping and cleaning 101.05$                 825.15$                    -$                    926.20$                     


1 032111600400


Reinforcing steel, in place, elevated 
slabs, #13 to #22, A615M, grade 400, 
incl labor for accessories, excl material 
for accessories 1,882.38$              1,064.98$                 -$                    2,947.36$                 


69 032211100700


Welded wire fabric, plain, sheets, 100 x 
100 - W4 x W4 (100 x 100) 4.148 
kg/m2, ASTM A185M, incl labor for 
accessories, excl material for 
accessories 680.34$                 419.52$                    -$                    1,099.86$                 


4,556.47$              2,621.77$                 38.25$                7,216.49$                 
Labor factor: 2.5 1.5 3,932.66$                 3,932.66$                 
Concrete factor 0.011 20.82$                   20.82$                       


03-29 Precast Wall Panel Total 4,577.29$              6,554.43$                 38.25$                11,169.96$               
Data Release : Year 2020 Unit Cost Estimate


984 034513500750


Precast wall panel, smooth, gray, 
uninsulated, high rise, 3.05 m x 6.10 m 
x 150 mm thick, 21 mPa 612,520.32$          54,848.16$               22,199.04$         689,567.52$             


612,520.32$          54,848.16$               22,199.04$         689,567.52$             
Labor factor: 2.5 1.5 82,272.24$               82,272.24$               
Concrete factor 0.011 6,737.72$              6,737.72$                 


03-30 Precast Wall Panel Total 619,258.04$          137,120.40$             22,199.04$         778,577.48$             
Data Release : Year 2020 Unit Cost Estimate


1165 034513500750


Precast wall panel, smooth, gray, 
uninsulated, high rise, 3.05 m x 6.10 m 
x 150 mm thick, 21 mPa 725,189.20$          64,937.10$               26,282.40$         816,408.70$             


725,189.20$          64,937.10$               26,282.40$         816,408.70$             
Labor factor: 2.5 1.5 97,405.65$               97,405.65$               
Concrete factor 0.011 7,977.08$              7,977.08$                 


03-31 Precast Wall Panel Total 733,166.28$          162,342.75$             26,282.40$         921,791.43$             
Data Release : Year 2020 Unit Cost Estimate


61 034513500750


Precast wall panel, smooth, gray, 
uninsulated, high rise, 3.05 m x 6.10 m 
x 150 mm thick, 21 mPa 37,971.28$            3,400.14$                 1,376.16$           42,747.58$               


37,971.28$            3,400.14$                 1,376.16$           42,747.58$               
Labor factor: 2.5 1.5 5,100.21$                 5,100.21$                 
Concrete factor 0.011 417.68$                 417.68$                     
Total 38,388.96$            8,500.35$                 1,376.16$           48,265.47$               


03-32 Precast Panel Wall
Data Release : Year 2020 Unit Cost Estimate


151 034513500750


Precast wall panel, smooth, gray, 
uninsulated, high rise, 3.05 m x 6.10 m 
x 150 mm thick, 21 mPa 93,994.48$            8,416.74$                 3,406.56$           105,817.78$             


93,994.48$            8,416.74$                 3,406.56$           105,817.78$             
Labor factor: 2.5 1.5 12,625.11$               12,625.11$               
Concrete factor 0.011 1,033.94$              1,033.94$                 
Total 95,028.42$            21,041.85$               3,406.56$           119,476.83$             


5,465,095.56$      31,728,871.58$       77,557.15$        37,271,524.27$       


Rework 0.05 273,254.78$         1,586,443.58$        3,877.86$          1,863,576.21$         


Weather delay 0.1 3,172,887.16$        3,172,887.16$         
Total 5,738,350.33$  36,488,202.31$   81,435.01$     42,307,987.64$   
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04 Masonry 
Data Release : Year 2020 Unit Cost Estimate


20 042210261250


Concrete block, foundation wall, normal 
weight, hollow, 17 Mpa, 300 mm x 200 
mm x 400 mm, includes mortar, vertical 
reinforcing and horizontal joint 
reinforcing every other course, excludes 
scaffolding 6,505.20$        2,771.20$            -$                   6,023.80$            


312 042210261250


Concrete block, foundation wall, normal 
weight, hollow, 17 Mpa, 300 mm x 200 
mm x 400 mm, includes mortar, vertical 
reinforcing and horizontal joint 
reinforcing every other course, excludes 
scaffolding 101,481.12$     43,230.72$          -$                   93,971.28$          


449 042210261250


Concrete block, foundation wall, normal 
weight, hollow, 17 Mpa, 300 mm x 200 
mm x 400 mm, includes mortar, vertical 
reinforcing and horizontal joint 
reinforcing every other course, excludes 
scaffolding 146,041.74$     62,213.44$          -$                   135,234.31$        


249 042210261250


Concrete block, foundation wall, normal 
weight, hollow, 17 Mpa, 300 mm x 200 
mm x 400 mm, includes mortar, vertical 
reinforcing and horizontal joint 
reinforcing every other course, excludes 
scaffolding 80,989.74$      34,501.44$          -$                   74,996.31$          


13 042210261250


Concrete block, foundation wall, normal 
weight, hollow, 17 Mpa, 300 mm x 200 
mm x 400 mm, includes mortar, vertical 
reinforcing and horizontal joint 
reinforcing every other course, excludes 
scaffolding 4,228.38$        1,801.28$            -$                   3,915.47$            


20 042210261250


Concrete block, foundation wall, normal 
weight, hollow, 17 Mpa, 300 mm x 200 
mm x 400 mm, includes mortar, vertical 
reinforcing and horizontal joint 
reinforcing every other course, excludes 
scaffolding 6,505.20$        2,771.20$            -$                   6,023.80$            


151 042210261250


Concrete block, foundation wall, normal 
weight, hollow, 17 Mpa, 300 mm x 200 
mm x 400 mm, includes mortar, vertical 
reinforcing and horizontal joint 
reinforcing every other course, excludes 
scaffolding 49,114.26$      20,922.56$          -$                   45,479.69$          


41 042210261250


Concrete block, foundation wall, normal 
weight, hollow, 17 Mpa, 300 mm x 200 
mm x 400 mm, includes mortar, vertical 
reinforcing and horizontal joint 
reinforcing every other course, excludes 
scaffolding 13,335.66$      5,680.96$            -$                   12,348.79$          


274 042210261250


Concrete block, foundation wall, normal 
weight, hollow, 17 Mpa, 300 mm x 200 
mm x 400 mm, includes mortar, vertical 
reinforcing and horizontal joint 
reinforcing every other course, excludes 
scaffolding 89,121.24$      37,965.44$          -$                   82,526.06$          


568 042210261250


Concrete block, foundation wall, normal 
weight, hollow, 17 Mpa, 300 mm x 200 
mm x 400 mm, includes mortar, vertical 
reinforcing and horizontal joint 
reinforcing every other course, excludes 
scaffolding 184,747.68$     78,702.08$          -$                   171,075.92$        
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103 040523130020
Control joint, rubber, for double wythe 
200 mm minimum wall (Brick/CMU) 2,274.24$        554.14$               -$                   1,691.26$            


257 031516302800
Expansion joint, polyethylene foam, 25 
mm X 300 mm 7,406.74$        1,845.26$            -$                   5,548.63$            


19 078413100860
Firestopping, construction joints, 
concrete/CMU wall joints, 100mm wide 6,738.16$        983.06$               -$                   4,352.14$            


3 040519162800


Masonry anchors, column flange wall 
ties, wire, mill galvanized, 6 mm 
diameter, up to 175 mm wide 1,227.60$        188.10$               -$                   801.90$               


41 040519161440


Masonry anchors, mesh wall ties, hot dip 
galvanized, 13 mm, 16 gauge, 300 mm 
long x 300 mm wide 23,894.80$      3,191.85$            -$                   15,139.25$          


59 040519162800


Masonry anchors, column flange wall 
ties, wire, mill galvanized, 6 mm 
diameter, up to 175 mm wide 24,142.80$      3,699.30$            -$                   15,770.70$          


33 040519161440


Masonry anchors, mesh wall ties, hot dip 
galvanized, 13 mm, 16 gauge, 300 mm 
long x 300 mm wide 19,232.40$      2,569.05$            -$                   12,185.25$          


2 040519162800


Masonry anchors, column flange wall 
ties, wire, mill galvanized, 6 mm 
diameter, up to 175 mm wide 818.40$           125.40$               -$                   534.60$               


3 040519161440


Masonry anchors, mesh wall ties, hot dip 
galvanized, 13 mm, 16 gauge, 300 mm 
long x 300 mm wide 1,748.40$        233.55$               -$                   1,107.75$            


20 040519162800


Masonry anchors, column flange wall 
ties, wire, mill galvanized, 6 mm 
diameter, up to 175 mm wide 8,184.00$        1,254.00$            -$                   5,346.00$            


6 040519161440


Masonry anchors, mesh wall ties, hot dip 
galvanized, 13 mm, 16 gauge, 300 mm 
long x 300 mm wide 3,496.80$        467.10$               -$                   2,215.50$            


36 040519162800


Masonry anchors, column flange wall 
ties, wire, mill galvanized, 6 mm 
diameter, up to 175 mm wide 14,731.20$      2,257.20$            -$                   9,622.80$            


75 040519161440


Masonry anchors, mesh wall ties, hot dip 
galvanized, 13 mm, 16 gauge, 300 mm 
long x 300 mm wide 43,710.00$      5,838.75$            -$                   27,693.75$          


839,675.76$     313,767.08$        -$                   733,604.96$        


839,675.76$    313,767.08$       -$                 733,604.96$       
Labor factor: 2.5 1.5 470,650.62$       470,650.62$       
Total 839,675.76$ 784,417.70$    1,624,093.46$ 
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05_01 Metals -- First Floor
Data Release : Year 2020 Unit Cost Estimate


7 051223751300


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W310x33, A992 steel, shop 
fabricated, incl shop primer, bolted connections 988.75$                  142.94$                57.19$                   1,188.88$             


10 051223751560


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W310x74, A992 steel, shop 
fabricated, incl shop primer, bolted connections 3,220.50$               237.40$                95.80$                   3,553.70$             


193 051223752100


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W360x44, A992 steel, shop 
fabricated, incl shop primer, bolted connections 37,293.39$             3,856.14$             1,542.07$              42,691.60$           


179 051223754500


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W530x92, A992 steel, shop 
fabricated, incl shop primer, bolted connections 71,805.85$             4,446.36$             1,346.08$              77,598.29$           


8 051223754500


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W530x92, A992 steel, shop 
fabricated, incl shop primer, bolted connections 3,209.20$               198.72$                60.16$                   3,468.08$             


160 051223755300


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W610x101, A992 steel, shop 
fabricated, incl shop primer, bolted connections 70,512.00$             3,708.80$             1,128.00$              75,348.80$           


25 051223755960


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W690x240, A992 steel, shop 
fabricated, incl shop primer, bolted connections 25,990.00$             565.75$                170.50$                 26,726.25$           


9 051223756100


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W760x147, A992 steel, shop 
fabricated, incl shop primer, bolted connections 5,746.05$               194.22$                58.68$                   5,998.95$             


6 051223756580


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W760x284, A992 steel, shop 
fabricated, incl shop primer, bolted connections 7,458.00$               139.08$                41.94$                   7,639.02$             


16 051223756580


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W760x284, A992 steel, shop 
fabricated, incl shop primer, bolted connections 19,888.00$             370.88$                111.84$                 20,370.72$           


60 051223756580


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W760x284, A992 steel, shop 
fabricated, incl shop primer, bolted connections 74,580.00$             1,390.80$             419.40$                 76,390.20$           


65 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 148.85$                  785.85$                61.75$                   996.45$                


1026 051223175400


Column, structural tubing, rectangular, heavy section, 
175 to 250 mm W, incl shop primer, cap & base plate, 
bolts 4,032.18$               687.42$                277.02$                 4,996.62$             


15422 051223175400


Column, structural tubing, rectangular, heavy section, 
175 to 250 mm W, incl shop primer, cap & base plate, 
bolts 60,608.46$             10,332.74$           4,163.94$              75,105.14$           


31 051223750320


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W200x22, A992 steel, shop 
fabricated, incl shop primer, bolted connections 2,995.22$               924.11$                371.69$                 4,291.02$             


388,476.45$           27,981.21$           9,906.06$              426,363.72$         
05-02 Metals -- Second Floor
Data Release : Year 2020 Unit Cost Estimate


3 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 6.87$                      36.27$                  2.85$                     45.99$                  


1254 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 2,871.66$               15,160.86$           1,191.30$              19,223.82$           


3945 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 9,034.05$               47,695.05$           3,747.75$              60,476.85$           


5 051223751500


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W310x39, A992 steel, shop 
fabricated, incl shop primer, bolted connections 836.20$                  102.10$                40.85$                   979.15$                


63 051223751580


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W310x86, A992 steel, shop 
fabricated, incl shop primer, bolted connections 23,492.70$             1,495.62$             603.54$                 25,591.86$           


264 051223751700


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W310x107, A992 steel, shop 
fabricated, incl shop primer, bolted connections 122,311.20$           7,431.60$             2,962.08$              132,704.88$         


11044 051223175400


Column, structural tubing, rectangular, heavy section, 
175 to 250 mm W, incl shop primer, cap & base plate, 
bolts 43,402.92$             7,399.48$             2,981.88$              53,784.28$           


502 051223774400


Column base plates, structural, heavy, 90 metric ton 
project, over 68 kg each, A992 steel, shop fabricated, 
incl shop primer 2,274.06$               808.22$                326.30$                 3,408.58$             


60 051223774400


Column base plates, structural, heavy, 90 metric ton 
project, over 68 kg each, A992 steel, shop fabricated, 
incl shop primer 271.80$                  96.60$                  39.00$                   407.40$                


157 051223400600
Channel framing, structural steel, 200 mm and larger, 
field fabricated, incl cutting & welding 370.52$                  1,672.05$             130.31$                 2,172.88$             
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696 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 1,593.84$               8,414.64$             661.20$                 10,669.68$           


30 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 68.70$                    362.70$                28.50$                   459.90$                


347 051223400600
Channel framing, structural steel, 200 mm and larger, 
field fabricated, incl cutting & welding 818.92$                  3,695.55$             288.01$                 4,802.48$             


Total          207,353.44$           94,370.74$           13,003.57$            314,727.75$         
05-03 Metals
Data Release : Year 2020 Unit Cost Estimate


25 051223752300


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W360x51, A992 steel, shop 
fabricated, incl shop primer, bolted connections 5,480.50$               552.00$                221.75$                 6,254.25$             


31 051223753700


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W460x74, A992 steel, shop 
fabricated, incl shop primer, bolted connections 9,983.55$               872.65$                265.98$                 11,122.18$           


24 051223754900


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W610x82, A992 steel, shop 
fabricated, incl shop primer, bolted connections 8,542.80$               556.32$                169.20$                 9,268.32$             


75 051223755300


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W610x101, A992 steel, shop 
fabricated, incl shop primer, bolted connections 33,052.50$             1,738.50$             528.75$                 35,319.75$           


18 051223755700


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W610x125, A992 steel, shop 
fabricated, incl shop primer, bolted connections 9,763.20$               427.32$                130.14$                 10,320.66$           


42 051223755720


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W610x140, A992 steel, shop 
fabricated, incl shop primer, bolted connections 25,391.10$             997.08$                303.66$                 26,691.84$           


43 051223755740


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W610x155, A992 steel, shop 
fabricated, incl shop primer, bolted connections 28,911.05$             1,068.12$             320.78$                 30,299.95$           


8 051223755780


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W610x217, A992 steel, shop 
fabricated, incl shop primer, bolted connections 7,548.40$               198.72$                59.68$                   7,806.80$             


10 051223755780


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W610x217, A992 steel, shop 
fabricated, incl shop primer, bolted connections 9,435.50$               248.40$                74.60$                   9,758.50$             


165 051223755800


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W690x125, A992 steel, shop 
fabricated, incl shop primer, bolted connections 89,496.00$             3,588.75$             1,085.70$              94,170.45$           


28 051223755920


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W690x170, A992 steel, shop 
fabricated, incl shop primer, bolted connections 20,566.00$             633.64$                190.96$                 21,390.60$           


55 051223755940


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W690x217, A992 steel, shop 
fabricated, incl shop primer, bolted connections 51,895.25$             1,244.65$             375.10$                 53,515.00$           


18 051223755960


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W690x240, A992 steel, shop 
fabricated, incl shop primer, bolted connections 18,712.80$             407.34$                122.76$                 19,242.90$           


10 051223755960


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W690x240, A992 steel, shop 
fabricated, incl shop primer, bolted connections 10,396.00$             226.30$                68.20$                   10,690.50$           


10 051223755960


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W690x240, A992 steel, shop 
fabricated, incl shop primer, bolted connections 10,396.00$             226.30$                68.20$                   10,690.50$           


339,570.65$           12,986.09$           3,985.46$              356,542.20$         
05-04 Metals - Roof
Data Release : Year 2020 Unit Cost Estimate


1551 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 3,551.79$               18,751.59$           1,473.45$              23,776.83$           


3992 051223400650
Channel framing, structural steel, less than 200 mm, 
field fabricated, incl cutting & welding 9,421.12$               63,672.40$           4,990.00$              78,083.52$           


148 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 338.92$                  1,789.32$             140.60$                 2,268.84$             


28 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 64.12$                    338.52$                26.60$                   429.24$                


25 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 57.25$                    302.25$                23.75$                   383.25$                


5 051223751520


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W310x52, A992 steel, shop 
fabricated, incl shop primer, bolted connections 1,130.00$               110.40$                44.35$                   1,284.75$             
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39 051223751560


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W310x74, A992 steel, shop 
fabricated, incl shop primer, bolted connections 12,559.95$             925.86$                373.62$                 13,859.43$           


27 051223752300


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W360x51, A992 steel, shop 
fabricated, incl shop primer, bolted connections 5,918.94$               596.16$                239.49$                 6,754.59$             


14 051223752320


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W360x64, A992 steel, shop 
fabricated, incl shop primer, bolted connections 3,875.90$               309.12$                124.18$                 4,309.20$             


48 051223753700


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W460x74, A992 steel, shop 
fabricated, incl shop primer, bolted connections 15,458.40$             1,351.20$             411.84$                 17,221.44$           


101 051223755300


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W610x101, A992 steel, shop 
fabricated, incl shop primer, bolted connections 44,510.70$             2,341.18$             712.05$                 47,563.93$           


27 051223755700


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W610x125, A992 steel, shop 
fabricated, incl shop primer, bolted connections 14,644.80$             640.98$                195.21$                 15,480.99$           


17 051223755720


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W610x140, A992 steel, shop 
fabricated, incl shop primer, bolted connections 10,277.35$             403.58$                122.91$                 10,803.84$           


1765 051223400600
Channel framing, structural steel, 200 mm and larger, 
field fabricated, incl cutting & welding 4,165.40$               18,797.25$           1,464.95$              24,427.60$           


125,974.64$           110,329.81$         10,343.00$            246,647.45$         
05-05 Roof
Data Release : Year 2020 Unit Cost Estimate


241 051223754900


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W610x82, A992 steel, shop 
fabricated, incl shop primer, bolted connections 85,783.95$             5,586.38$             1,699.05$              93,069.38$           


44 051223755740


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W610x155, A992 steel, shop 
fabricated, incl shop primer, bolted connections 29,583.40$             1,092.96$             328.24$                 31,004.60$           


19 051223755760


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W610x174, A992 steel, shop 
fabricated, incl shop primer, bolted connections 14,277.55$             471.96$                141.74$                 14,891.25$           


129,644.90$           7,151.30$             2,169.03$              138,965.23$         
05-06 Platf+A5:B11orms
Data Release : Year 2020 Unit Cost Estimate


175 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 400.75$                  2,115.75$             166.25$                 2,682.75$             


53 051223400450
Angle framing, structural steel, less than 100 mm, field 
fabricated, incl cutting & welding 125.08$                  1,067.95$             84.27$                   1,277.30$             


42 051223751500


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W310x39, A992 steel, shop 
fabricated, incl shop primer, bolted connections 7,024.08$               857.64$                343.14$                 8,224.86$             


5 051223751560


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W310x74, A992 steel, shop 
fabricated, incl shop primer, bolted connections 1,610.25$               118.70$                47.90$                   1,776.85$             


3 051223751740


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W310x129, A992 steel, shop 
fabricated, incl shop primer, bolted connections 1,678.05$               84.45$                  33.66$                   1,796.16$             


10,838.21$             4,244.49$             675.22$                 15,757.92$           
05-07 Mezzanine
Data Release : Year 2020 Unit Cost Estimate


288 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 659.52$                  3,481.92$             273.60$                 4,415.04$             


15 051223400672
Channel framing, structural steel, field fabricated, 
C200x17, incl cutting & welding 610.20$                  3,312.00$             259.95$                 4,182.15$             


60 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 137.40$                  725.40$                57.00$                   919.80$                


11 051223751300


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W310x33, A992 steel, shop 
fabricated, incl shop primer, bolted connections 1,553.75$               224.62$                89.87$                   1,868.24$             


11 051223751560


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W310x74, A992 steel, shop 
fabricated, incl shop primer, bolted connections 3,542.55$               261.14$                105.38$                 3,909.07$             


21 051223751900


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W360x39, A992 steel, shop 
fabricated, incl shop primer, bolted connections 3,512.04$               380.31$                153.09$                 4,045.44$             
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33 051223754900


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W610x82, A992 steel, shop 
fabricated, incl shop primer, bolted connections 11,746.35$             764.94$                232.65$                 12,743.94$           


10 051223755500


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W610x113, A992 steel, shop 
fabricated, incl shop primer, bolted connections 4,915.50$               231.80$                70.50$                   5,217.80$             


364 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 833.56$                  4,400.76$             345.80$                 5,580.12$             


27,510.87$             13,782.89$           1,587.84$              42,881.60$           
05-08 Stairs
Data Release : Year 2020 Unit Cost Estimate


9 051223750140


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W150x30, A992 steel, shop 
fabricated, incl shop primer, bolted connections 1,159.38$               268.29$                107.91$                 1,535.58$             


30 051223751900


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W360x39, A992 steel, shop 
fabricated, incl shop primer, bolted connections 5,017.20$               543.30$                218.70$                 5,779.20$             


680 051223175400


Column, structural tubing, rectangular, heavy section, 
175 to 250 mm W, incl shop primer, cap & base plate, 
bolts 2,672.40$               455.60$                183.60$                 3,311.60$             


8,848.98$               1,267.19$             510.21$                 10,626.38$           
05-09 Metals - Hoist
Data Release : Year 2020 Unit Cost Estimate


6 051223750740


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W250x49, A992 steel, shop 
fabricated, incl shop primer, bolted connections 1,274.64$               195.42$                78.24$                   1,548.30$             


10 051223750350


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W200x31, A992 steel, shop 
fabricated, incl shop primer, bolted connections 1,356.00$               298.10$                119.90$                 1,774.00$             


2,630.64$               493.52$                198.14$                 3,322.30$             
05-10 Metals Hoist
Data Release : Year 2020 Unit Cost Estimate


12 051223177000
Column, structural, 2-tier, W250x67, A992 steel, incl 
shop primer, splice plates, bolts 3,484.92$               208.68$                83.16$                   3,776.76$             


19 051223176800
Column, structural, 2-tier, W200x36, A992 steel, incl 
shop primer, splice plates, bolts 2,941.39$               315.78$                126.16$                 3,383.33$             


12 051223177000
Column, structural, 2-tier, W250x67, A992 steel, incl 
shop primer, splice plates, bolts 3,484.92$               208.68$                83.16$                   3,776.76$             


19 051223176800
Column, structural, 2-tier, W200x36, A992 steel, incl 
shop primer, splice plates, bolts 2,941.39$               315.78$                126.16$                 3,383.33$             


30 051223173600


Column, structural tubing, heavy section, A500GrB, 100 
to 150 mm square, incl shop primer, cap & base plate, 
bolts 117.90$                  11.40$                  4.50$                     133.80$                


30 051223173600


Column, structural tubing, heavy section, A500GrB, 100 
to 150 mm square, incl shop primer, cap & base plate, 
bolts 117.90$                  11.40$                  4.50$                     133.80$                


13,088.42$             1,071.72$             427.64$                 14,587.78$           
05-11 Metals - Pipe Rack
Data Release : Year 2020 Unit Cost Estimate


146 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 334.34$                  1,765.14$             138.70$                 2,238.18$             


894 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 2,047.26$               10,808.46$           849.30$                 13,705.02$           


10 051223750140


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W150x30, A992 steel, shop 
fabricated, incl shop primer, bolted connections 1,288.20$               298.10$                119.90$                 1,706.20$             


213 051223750320


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W200x22, A992 steel, shop 
fabricated, incl shop primer, bolted connections 20,580.06$             6,349.53$             2,553.87$              29,483.46$           


24,249.86$             19,221.23$           3,661.77$              47,132.86$           
05-12 Metals - Column
Data Release : Year 2020 Unit Cost Estimate


65 051223750140


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W150x30, A992 steel, shop 
fabricated, incl shop primer, bolted connections 8,373.30$               1,937.65$             779.35$                 11,090.30$           


8,373.30$               1,937.65$             779.35$                 11,090.30$           
05-13 Metals - Base plate
Data Release : Year 2020 Unit Cost Estimate
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147 051223774400


Column base plates, structural, heavy, 90 metric ton 
project, over 68 kg each, A992 steel, shop fabricated, 
incl shop primer 665.91$                  236.67$                95.55$                   998.13$                


665.91$                  236.67$                95.55$                   998.13$                
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05-14 - Metals - Monorail
Data Release : Year 2020 Unit Cost Estimate


18 051223750740


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W250x49, A992 steel, shop 
fabricated, incl shop primer, bolted connections 3,823.92$               586.26$                234.72$                 4,644.90$             


11 051223750500


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W200x46, A992 steel, shop 
fabricated, incl shop primer, bolted connections 2,200.11$               358.27$                143.44$                 2,701.82$             


6,024.03$               944.53$                378.16$                 7,346.72$             
05-15 Metals Vent STack 
Data Release : Year 2020 Unit Cost Estimate


68 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 155.72$                  822.12$                64.60$                   1,042.44$             


7 051223400672
Channel framing, structural steel, field fabricated, 
C200x17, incl cutting & welding 284.76$                  1,545.60$             121.31$                 1,951.67$             


3 051223750140


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W150x30, A992 steel, shop 
fabricated, incl shop primer, bolted connections 386.46$                  89.43$                  35.97$                   511.86$                


7 051223752100


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W360x44, A992 steel, shop 
fabricated, incl shop primer, bolted connections 1,352.61$               139.86$                55.93$                   1,548.40$             


6 051223753520


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W460x68, A992 steel, shop 
fabricated, incl shop primer, bolted connections 1,776.36$               162.30$                48.66$                   1,987.32$             


3,955.91$               2,759.31$             326.47$                 7,041.69$             
05-16 Metals - Framing 
Data Release : Year 2020 Unit Cost Estimate


13 051223752500


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W360x179, A992 steel, shop 
fabricated, incl shop primer, bolted connections 10,062.65$             322.92$                129.87$                 10,515.44$           


13 051223752500


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W360x179, A992 steel, shop 
fabricated, incl shop primer, bolted connections 10,062.65$             322.92$                129.87$                 10,515.44$           


13 051223752500


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W360x179, A992 steel, shop 
fabricated, incl shop primer, bolted connections 10,062.65$             322.92$                129.87$                 10,515.44$           


13 051223752500


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W360x179, A992 steel, shop 
fabricated, incl shop primer, bolted connections 10,062.65$             322.92$                129.87$                 10,515.44$           


13 051223752500


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W360x179, A992 steel, shop 
fabricated, incl shop primer, bolted connections 10,062.65$             322.92$                129.87$                 10,515.44$           


              
Total


50,313.25$             1,614.60$             649.35$                 52,577.20$           
05-17 - Base Plate
Data Release : Year 2020 Unit Cost Estimate


254 051223774400


Column base plates, structural, heavy, 90 metric ton 
project, over 68 kg each, A992 steel, shop fabricated, 
incl shop primer 1,150.62$               408.94$                165.10$                 1,724.66$             


282 051223774400


Column base plates, structural, heavy, 90 metric ton 
project, over 68 kg each, A992 steel, shop fabricated, 
incl shop primer 1,277.46$               454.02$                183.30$                 1,914.78$             


198 051223774400


Column base plates, structural, heavy, 90 metric ton 
project, over 68 kg each, A992 steel, shop fabricated, 
incl shop primer 896.94$                  318.78$                128.70$                 1,344.42$             


3,325.02$               1,181.74$             477.10$                 4,983.86$             
05-18 - Column - grd and Upper Levels
Data Release : Year 2020 Unit Cost Estimate


9 051223750140


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W150x30, A992 steel, shop 
fabricated, incl shop primer, bolted connections 1,159.38$               268.29$                107.91$                 1,535.58$             


1857 051223751740


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W310x129, A992 steel, shop 
fabricated, incl shop primer, bolted connections 1,038,712.95$        52,274.55$           20,835.54$            1,111,823.04$      


30 051223751740


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W310x129, A992 steel, shop 
fabricated, incl shop primer, bolted connections 16,780.50$             844.50$                336.60$                 17,961.60$           
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45 051223751740


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W310x129, A992 steel, shop 
fabricated, incl shop primer, bolted connections 25,170.75$             1,266.75$             504.90$                 26,942.40$           


15 051223751740


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W310x129, A992 steel, shop 
fabricated, incl shop primer, bolted connections 8,390.25$               422.25$                168.30$                 8,980.80$             


1,090,213.83$        55,076.34$           21,953.25$            1,167,243.42$      
05-19 Base Plate
Data Release : Year 2020 Unit Cost Estimate


428 051223774400


Column base plates, structural, heavy, 90 metric ton 
project, over 68 kg each, A992 steel, shop fabricated, 
incl shop primer 1,938.84$               689.08$                278.20$                 2,906.12$             


167 051223774400


Column base plates, structural, heavy, 90 metric ton 
project, over 68 kg each, A992 steel, shop fabricated, 
incl shop primer 756.51$                  268.87$                108.55$                 1,133.93$             


93 051223774400


Column base plates, structural, heavy, 90 metric ton 
project, over 68 kg each, A992 steel, shop fabricated, 
incl shop primer 421.29$                  149.73$                60.45$                   631.47$                


345 051223774400


Column base plates, structural, heavy, 90 metric ton 
project, over 68 kg each, A992 steel, shop fabricated, 
incl shop primer 1,562.85$               555.45$                224.25$                 2,342.55$             


41.5 051223774400


Column base plates, structural, heavy, 90 metric ton 
project, over 68 kg each, A992 steel, shop fabricated, 
incl shop primer 188.00$                  66.82$                  26.98$                   281.79$                


18.8 051223774400


Column base plates, structural, heavy, 90 metric ton 
project, over 68 kg each, A992 steel, shop fabricated, 
incl shop primer 85.16$                    30.27$                  12.22$                   127.65$                


11.8 051223774400


Column base plates, structural, heavy, 90 metric ton 
project, over 68 kg each, A992 steel, shop fabricated, 
incl shop primer 53.45$                    19.00$                  7.67$                     80.12$                  


5,006.10$               1,779.22$             718.32$                 7,503.63$             
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05-20 Metal Decking
Data Release : Year 2020 Unit Cost Estimate


863 053113506000
Metal floor decking, steel, non-cellular, composite, 
galvanized, 76 mm D, 16 gauge 83,236.35$             11,046.40$           647.25$                 94,930.00$           


83,236.35$             11,046.40$           647.25$                 94,930.00$           
05-21 Metal Decking 2nd Floor
Data Release : Year 2020 Unit Cost Estimate


883 053113505100
Metal floor decking, steel, non-cellular, composite, 
galvanized, 38 mm D, 16 gauge 75,849.70$             8,732.87$             520.97$                 85,103.54$           


75,849.70$             8,732.87$             520.97$                 85,103.54$           
05-22 Metal Decking Roof
Data Release : Year 2020 Unit Cost Estimate


917 053113505100
Metal floor decking, steel, non-cellular, composite, 
galvanized, 38 mm D, 16 gauge 78,770.30$             9,069.13$             541.03$                 88,380.46$           


78,770.30$             9,069.13$             541.03$                 88,380.46$           
05-23 Metal Decking Pipe Chase
Data Release : Year 2020 Unit Cost Estimate


27 053113506000
Metal floor decking, steel, non-cellular, composite, 
galvanized, 76 mm D, 16 gauge 2,604.15$               345.60$                20.25$                   2,970.00$             


2,604.15$               345.60$                20.25$                   2,970.00$             
05-24 to 28 Platforms at Elevation
Data Release : Year 2020 Unit Cost Estimate


19 055313700422


Floor grating, steel, painted, 31x5 mm bearing bars @ 
30 mm OC, cross bars @ 100 mm OC, up to 28 m2, 
field fabricated from panels 2,983.00$               2,403.12$             1,116.25$              6,502.37$             


8 055119500100


Stair, shop fabricated, steel, 1200 mm W, incl pipe 
railing, stringers, grating treads w/ safety nosing, per 
riser 4,000.00$               741.76$                50.80$                   4,792.56$             


3 055119500020


Stair, shop fabricated, steel, 1050 mm W, incl pipe 
railing, stringers, grating treads w/ safety nosing, per 
riser 1,290.00$               238.23$                16.29$                   1,544.52$             


3 055119500020


Stair, shop fabricated, steel, 1050 mm W, incl pipe 
railing, stringers, grating treads w/ safety nosing, per 
riser 1,290.00$               238.23$                16.29$                   1,544.52$             


22 055216500020


Railing, industrial, welded, steel pipe, 2 rails, 1050 mm 
high, posts @ 1500 OC, 38 mm dia x 1050 mm H, shop 
fabricated 3,102.00$               784.52$                53.68$                   3,940.20$             


3 055133230820


Ladder, shop fabricated, alternating tread, 68-degree 
incline, steel, 2.4 m vertical rise, 67.6 kg, non-standard 
paint color 7,950.00$               1,369.44$             363.09$                 9,682.53$             


20,615.00$             5,775.30$             1,616.40$              28,006.70$           
05-29 to 33 Platforms at Elevation
Data Release : Year 2020 Unit Cost Estimate


189 055313700422


Floor grating, steel, painted, 31x5 mm bearing bars @ 
30 mm OC, cross bars @ 100 mm OC, up to 28 m2, 
field fabricated from panels 29,673.00$             23,904.72$           11,103.75$            64,681.47$           


9 055119500020


Stair, shop fabricated, steel, 1050 mm W, incl pipe 
railing, stringers, grating treads w/ safety nosing, per 
riser 3,870.00$               714.69$                48.87$                   4,633.56$             
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8 055119500020


Stair, shop fabricated, steel, 1050 mm W, incl pipe 
railing, stringers, grating treads w/ safety nosing, per 
riser 3,440.00$               635.28$                43.44$                   4,118.72$             


6 055119500020


Stair, shop fabricated, steel, 1050 mm W, incl pipe 
railing, stringers, grating treads w/ safety nosing, per 
riser 2,580.00$               476.46$                32.58$                   3,089.04$             


3 055119500020


Stair, shop fabricated, steel, 1050 mm W, incl pipe 
railing, stringers, grating treads w/ safety nosing, per 
riser 1,290.00$               238.23$                16.29$                   1,544.52$             


40,853.00$             25,969.38$           11,244.93$            78,067.31$           
05-34 to 39 Platforms at Elevation
Data Release : Year 2020 Unit Cost Estimate


283 055216500020


Railing, industrial, welded, steel pipe, 2 rails, 1050 mm 
high, posts @ 1500 OC, 38 mm dia x 1050 mm H, shop 
fabricated 39,903.00$             10,091.78$           690.52$                 50,685.30$           


17 055133130300
Ladder, shop fabricated, aluminum, 500 mm W, bolted 
to concrete, incl cage 7,990.00$               3,104.03$             211.82$                 11,305.85$           


2 055133130300
Ladder, shop fabricated, aluminum, 500 mm W, bolted 
to concrete, incl cage 940.00$                  365.18$                24.92$                   1,330.10$             


1 055133130300
Ladder, shop fabricated, aluminum, 500 mm W, bolted 
to concrete, incl cage 470.00$                  182.59$                12.46$                   665.05$                


22 024113660200
Selective demolition, miscellaneous metal fences & 
gates, chain link kennels, 1800 mm - 3600 mm long -$                        3,009.16$             -$                       3,009.16$             


58 055313701400
Floor grating, steel, field fabricated from panels, for 
curved toe or kick plate, add 3,422.00$               -$                      -$                       3,422.00$             


52,725.00$             16,752.74$           939.72$                 70,417.46$           
05-40 Platforms - Beams and Brace
Data Release : Year 2020 Unit Cost Estimate


7161 051223175400


Column, structural tubing, rectangular, heavy section, 
175 to 250 mm W, incl shop primer, cap & base plate, 
bolts 28,142.73$             4,797.87$             1,933.47$              34,874.07$           


4265 051223400450
Angle framing, structural steel, less than 100 mm, field 
fabricated, incl cutting & welding 10,065.40$             85,939.75$           6,781.35$              102,786.50$         


132 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 302.28$                  1,595.88$             125.40$                 2,023.56$             


343 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 785.47$                  4,146.87$             325.85$                 5,258.19$             


55 051223400600
Channel framing, structural steel, 200 mm and larger, 
field fabricated, incl cutting & welding 129.80$                  585.75$                45.65$                   761.20$                


1304 051223400600
Channel framing, structural steel, 200 mm and larger, 
field fabricated, incl cutting & welding 3,077.44$               13,887.60$           1,082.32$              18,047.36$           


7991 051223400600
Channel framing, structural steel, 200 mm and larger, 
field fabricated, incl cutting & welding 18,858.76$             85,104.15$           6,632.53$              110,595.44$         


324 051223400600
Channel framing, structural steel, 200 mm and larger, 
field fabricated, incl cutting & welding 764.64$                  3,450.60$             268.92$                 4,484.16$             


62,126.52$             199,508.47$         17,195.49$            278,830.48$         
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05-41 to 44 Platform supports
Data Release : Year 2020 Unit Cost Estimate


9734 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 22,290.86$             117,684.06$         9,247.30$              149,222.22$         


223 051223175400


Column, structural tubing, rectangular, heavy section, 
175 to 250 mm W, incl shop primer, cap & base plate, 
bolts 876.39$                  149.41$                60.21$                   1,086.01$             


1 055413200300
Floor plate, steel checkered plate, pit or trench cover 
and frame, 600 to 900 mm W x 6 mm T, field fabricated 130.00$                  299.57$                20.45$                   450.02$                


1 055413200300
Floor plate, steel checkered plate, pit or trench cover 
and frame, 600 to 900 mm W x 6 mm T, field fabricated 130.00$                  299.57$                20.45$                   450.02$                


60 051223400450
Angle framing, structural steel, less than 100 mm, field 
fabricated, incl cutting & welding 141.60$                  1,209.00$             95.40$                   1,446.00$             


914 051223774400


Column base plates, structural, heavy, 90 metric ton 
project, over 68 kg each, A992 steel, shop fabricated, 
incl shop primer 4,140.42$               1,471.54$             594.10$                 6,206.06$             


27,709.27$             121,113.15$         10,037.91$            158,860.33$         
05-45 Stairs 1
Data Release : Year 2020 Unit Cost Estimate


145 055513504100


Stair tread, bar grating, steel, anti-skid, with nosing, 
galvanized, 31 mm x 5 mm bearing bars, 278mm deep x 
1200 mm long, excludes stringers and bolts 18,415.00$             4,550.10$             -$                       22,965.10$           


53 051223400672
Channel framing, structural steel, field fabricated, 
C200x17, incl cutting & welding 2,156.04$               11,702.40$           918.49$                 14,776.93$           


35 051223400672
Channel framing, structural steel, field fabricated, 
C200x17, incl cutting & welding 1,423.80$               7,728.00$             606.55$                 9,758.35$             


41 051223400672
Channel framing, structural steel, field fabricated, 
C200x17, incl cutting & welding 1,667.88$               9,052.80$             710.53$                 11,431.21$           


60 051223400672
Channel framing, structural steel, field fabricated, 
C200x17, incl cutting & welding 2,440.80$               13,248.00$           1,039.80$              16,728.60$           


55 055313700424


Floor grating, steel, painted, 31x5 mm bearing bars @ 
30 mm OC, cross bars @ 100 mm OC, over 28 m2, field 
fabricated from panels 7,865.00$               4,655.20$             2,164.80$              14,685.00$           


59 055213502050


2-line pipe rail with pickets and attached handrail, steel, 
primed, 38 mm pipe, 13 mm pickets @ 113 mm OC, 
1050 mm high, shop fabricated, straight & level 31,565.00$             4,488.72$             306.21$                 36,359.93$           


41 051223400476
Angle framing, structural steel, 76x76x9.5 mm, field 
fabricated, incl cutting & welding 1,042.63$               5,703.10$             448.13$                 7,193.86$             


66,576.15$             61,128.32$           6,194.51$              133,898.98$         
05-46 Stair 2
Data Release : Year 2020 Unit Cost Estimate


128 055513504100


Stair tread, bar grating, steel, anti-skid, with nosing, 
galvanized, 31 mm x 5 mm bearing bars, 278mm deep x 
1200 mm long, excludes stringers and bolts 16,256.00$             4,016.64$             -$                       20,272.64$           


46 051223400672
Channel framing, structural steel, field fabricated, 
C200x17, incl cutting & welding 1,871.28$               10,156.80$           797.18$                 12,825.26$           


29 051223400672
Channel framing, structural steel, field fabricated, 
C200x17, incl cutting & welding 1,179.72$               6,403.20$             502.57$                 8,085.49$             


34 051223400672
Channel framing, structural steel, field fabricated, 
C200x17, incl cutting & welding 1,383.12$               7,507.20$             589.22$                 9,479.54$             


73 051223400672
Channel framing, structural steel, field fabricated, 
C200x17, incl cutting & welding 2,969.64$               16,118.40$           1,265.09$              20,353.13$           


44 055313700424


Floor grating, steel, painted, 31x5 mm bearing bars @ 
30 mm OC, cross bars @ 100 mm OC, over 28 m2, field 
fabricated from panels 6,292.00$               3,724.16$             1,731.84$              11,748.00$           


34 051223400476
Angle framing, structural steel, 76x76x9.5 mm, field 
fabricated, incl cutting & welding 864.62$                  4,729.40$             371.62$                 5,965.64$             


46 055213502050


2-line pipe rail with pickets and attached handrail, steel, 
primed, 38 mm pipe, 13 mm pickets @ 113 mm OC, 
1050 mm high, shop fabricated, straight & level 24,610.00$             3,499.68$             238.74$                 28,348.42$           


55,426.38$             56,155.48$           5,496.26$              117,078.12$         
05-47 Sump pit
Data Release : Year 2020 Unit Cost Estimate


6 051223400476
Angle framing, structural steel, 76x76x9.5 mm, field 
fabricated, incl cutting & welding 152.58$                  834.60$                65.58$                   1,052.76$             


152.58$                  834.60$                65.58$                   1,052.76$             
05-48 Loading Dock Extension
Data Release : Year 2020 Unit Cost Estimate


504 051223400400
Angle framing, structural steel, 100 mm and larger, field 
fabricated, incl cutting & welding 1,154.16$               6,093.36$             478.80$                 7,726.32$             


28 051223400600
Channel framing, structural steel, 200 mm and larger, 
field fabricated, incl cutting & welding 66.08$                    298.20$                23.24$                   387.52$                
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2374 051223400600
Channel framing, structural steel, 200 mm and larger, 
field fabricated, incl cutting & welding 5,602.64$               25,283.10$           1,970.42$              32,856.16$           


1844 051223400600
Channel framing, structural steel, 200 mm and larger, 
field fabricated, incl cutting & welding 4,351.84$               19,638.60$           1,530.52$              25,520.96$           


25 051223751500


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W310x39, A992 steel, shop 
fabricated, incl shop primer, bolted connections 4,181.00$               510.50$                204.25$                 4,895.75$             


3 051223751900


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W360x39, A992 steel, shop 
fabricated, incl shop primer, bolted connections 501.72$                  54.33$                  21.87$                   577.92$                


22 051223752300


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W360x51, A992 steel, shop 
fabricated, incl shop primer, bolted connections 4,822.84$               485.76$                195.14$                 5,503.74$             


2 051223754500


Structural steel beam or girder, 90 metric ton project, 1 
to 2 story building, W530x92, A992 steel, shop 
fabricated, incl shop primer, bolted connections 802.30$                  49.68$                  15.04$                   867.02$                


21,482.58$             52,413.53$           4,439.28$              78,335.39$           
05-49 Columns
Data Release : Year 2020 Unit Cost Estimate


2412 051223400600
Channel framing, structural steel, 200 mm and larger, 
field fabricated, incl cutting & welding 5,692.32$               25,687.80$           2,001.96$              33,382.08$           


5,692.32$               25,687.80$           2,001.96$              33,382.08$           
05-50 - Base Plate
Data Release : Year 2020 Unit Cost Estimate


29 051223774400


Column base plates, structural, heavy, 90 metric ton 
project, over 68 kg each, A992 steel, shop fabricated, 
incl shop primer 131.37$                  46.69$                  18.85$                   196.91$                


36 051223774400


Column base plates, structural, heavy, 90 metric ton 
project, over 68 kg each, A992 steel, shop fabricated, 
incl shop primer 163.08$                  57.96$                  23.40$                   244.44$                


294.45$                  104.65$                42.25$                   441.35$                
05-51 to 53 Loading Dock Extension
Data Release : Year 2020 Unit Cost Estimate


30 055313100134


Floor grating, aluminum, 38 x 5 mm bearing bars @ 30 
mm OC, cross bars @ 100 mm OC, over 28 m2, field 
fabricated from panels 13,200.00$             898.80$                61.20$                   14,160.00$           


72 053113505100
Metal floor decking, steel, non-cellular, composite, 
galvanized, 38 mm D, 16 gauge 6,184.80$               712.08$                42.48$                   6,939.36$             


4.5 055133130300
Ladder, shop fabricated, aluminum, 500 mm W, bolted 
to concrete, incl cage 2,115.00$               821.66$                56.07$                   2,992.73$             


21,499.80$             2,432.54$             159.75$                 24,092.09$           
05-54 - 56 Condensate Platform
Data Release : Year 2020 Unit Cost Estimate


6 055216500020


Railing, industrial, welded, steel pipe, 2 rails, 1050 mm 
high, posts @ 1500 OC, 38 mm dia x 1050 mm H, shop 
fabricated 846.00$                  213.96$                14.64$                   1,074.60$             


5 055216500020


Railing, industrial, welded, steel pipe, 2 rails, 1050 mm 
high, posts @ 1500 OC, 38 mm dia x 1050 mm H, shop 
fabricated 705.00$                  178.30$                12.20$                   895.50$                


9.48 051223650450
Steel plate, structural, for connections & stiffeners, 19 
mm T, shop fabricated, incl shop primer 5,570.45$               5,735.40$             -$                       11,305.85$           


4.83 051223650100
Steel plate, structural, for connections & stiffeners, 6 
mm T, shop fabricated, incl shop primer 949.67$                  1,669.80$             -$                       2,619.47$             


7.5 051223650100
Steel plate, structural, for connections & stiffeners, 6 
mm T, shop fabricated, incl shop primer 1,474.65$               1,815.00$             -$                       3,289.65$             


3.9 051223650300
Steel plate, structural, for connections & stiffeners, 9 
mm T, shop fabricated, incl shop primer 1,145.82$               726.00$                -$                       1,871.82$             


4.32 051223650300
Steel plate, structural, for connections & stiffeners, 9 
mm T, shop fabricated, incl shop primer 1,269.22$               653.40$                -$                       1,922.62$             


1.14 051223650400
Steel plate, structural, for connections & stiffeners, 13 
mm T, shop fabricated, incl shop primer 444.43$                  145.20$                -$                       589.63$                


3.3 051223650400
Steel plate, structural, for connections & stiffeners, 13 
mm T, shop fabricated, incl shop primer 1,286.51$               363.00$                -$                       1,649.51$             


0.75 051223650400
Steel plate, structural, for connections & stiffeners, 13 
mm T, shop fabricated, incl shop primer 292.39$                  72.60$                  -$                       364.99$                


7.56 051223650450
Steel plate, structural, for connections & stiffeners, 19 
mm T, shop fabricated, incl shop primer 4,442.26$               653.40$                -$                       5,095.66$             


2.79 051223650450
Steel plate, structural, for connections & stiffeners, 19 
mm T, shop fabricated, incl shop primer 1,639.40$               217.80$                -$                       1,857.20$             


9.18 051223650450
Steel plate, structural, for connections & stiffeners, 19 
mm T, shop fabricated, incl shop primer 5,394.17$               653.40$                -$                       6,047.57$             


6.66 051223650450
Steel plate, structural, for connections & stiffeners, 19 
mm T, shop fabricated, incl shop primer 3,913.42$               435.60$                -$                       4,349.02$             
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1.2 051223650500
Steel plate, structural, for connections & stiffeners, 25 
mm T, shop fabricated, incl shop primer 942.42$                  72.60$                  -$                       1,015.02$             


Total 30,315.81$             13,605.46$           26.84$                   43,948.11$           
05-54 - 56 Condensate Platform
Data Release : Year 2020 Unit Cost Estimate


6 055216500020


Railing, industrial, welded, steel pipe, 2 rails, 1050 mm 
high, posts @ 1500 OC, 38 mm dia x 1050 mm H, shop 
fabricated 846.00$                  213.96$                14.64$                   1,074.60$             


5 055216500020


Railing, industrial, welded, steel pipe, 2 rails, 1050 mm 
high, posts @ 1500 OC, 38 mm dia x 1050 mm H, shop 
fabricated 705.00$                  178.30$                12.20$                   895.50$                


29767 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 129,188.78$           52,687.59$           -$                       181,876.37$         


26540 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 115,183.60$           46,975.80$           -$                       162,159.40$         


39800 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 172,732.00$           70,446.00$           -$                       243,178.00$         


54259 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 235,484.06$           96,038.43$           -$                       331,522.49$         


17003 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 73,793.02$             30,095.31$           -$                       103,888.33$         


56991 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 247,340.94$           100,874.07$         -$                       348,215.01$         


14718 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 63,876.12$             26,050.86$           -$                       89,926.98$           


166169 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 721,173.46$           294,119.13$         -$                       1,015,292.59$      


67895 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 294,664.30$           120,174.15$         -$                       414,838.45$         


245014 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 1,063,360.76$        433,674.78$         -$                       1,497,035.54$      


193439 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 839,525.26$           342,387.03$         -$                       1,181,912.29$      


37680 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 163,531.20$           66,693.60$           -$                       230,224.80$         


4,121,404.50$        1,680,609.01$      26.84$                   5,802,040.35$      
05-57 Pipe Chase
Data Release : Year 2020 Unit Cost Estimate


4 051223650400
Steel plate, structural, for connections & stiffeners, 13 
mm T, shop fabricated, incl shop primer 1,559.40$               -$                      -$                       1,559.40$             


32 051223400474
Angle framing, structural steel, 76x51x9.5 mm, field 
fabricated, incl cutting & welding 663.68$                  3,921.28$             306.56$                 4,891.52$             


16 051223400474
Angle framing, structural steel, 76x51x9.5 mm, field 
fabricated, incl cutting & welding 331.84$                  1,960.64$             153.28$                 2,445.76$             


2,554.92$               5,881.92$             459.84$                 8,896.68$             
05-58 Base Ring
Data Release : Year 2020 Unit Cost Estimate


19 052119106400
Individual steel bearing plate, 150 x 150 x 6 mm, with J-
hook 272.08$                  82.46$                  -$                       354.54$                


2 052119106400
Individual steel bearing plate, 150 x 150 x 6 mm, with J-
hook 28.64$                    8.68$                    -$                       37.32$                  


4 052119106400
Individual steel bearing plate, 150 x 150 x 6 mm, with J-
hook 57.28$                    17.36$                  -$                       74.64$                  


1 052119106400
Individual steel bearing plate, 150 x 150 x 6 mm, with J-
hook 14.32$                    4.34$                    -$                       18.66$                  


372.32$                  112.84$                -$                       485.16$                
05-59 Embedded Plates
Data Release : Year 2020 Unit Cost Estimate


36 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 156.24$                  63.72$                  -$                       219.96$                
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39 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 169.26$                  69.03$                  -$                       238.29$                


50 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 217.00$                  88.50$                  -$                       305.50$                


456 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 1,979.04$               807.12$                -$                       2,786.16$             


113 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 490.42$                  200.01$                -$                       690.43$                


113 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 490.42$                  200.01$                -$                       690.43$                


237 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 1,028.58$               419.49$                -$                       1,448.07$             


57 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 247.38$                  100.89$                -$                       348.27$                


157 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 681.38$                  277.89$                -$                       959.27$                


237 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 1,028.58$               419.49$                -$                       1,448.07$             


130 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 564.20$                  230.10$                -$                       794.30$                


237 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 1,028.58$               419.49$                -$                       1,448.07$             


130 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 564.20$                  230.10$                -$                       794.30$                


130 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 564.20$                  230.10$                -$                       794.30$                


19 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 82.46$                    33.63$                  -$                       116.09$                


60 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 260.40$                  106.20$                -$                       366.60$                


28 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 121.52$                  49.56$                  -$                       171.08$                


318 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 1,380.12$               562.86$                -$                       1,942.98$             


5 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 21.70$                    8.85$                    -$                       30.55$                  


47 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 203.98$                  83.19$                  -$                       287.17$                


11,279.66$             4,600.23$             -$                       15,879.89$           
05_60-61_Embedment
Data Release : Year 2020 Unit Cost Estimate


232 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 1,006.88$               410.64$                -$                       1,417.52$             


25 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 108.50$                  44.25$                  -$                       152.75$                


47 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 203.98$                  83.19$                  -$                       287.17$                


94 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 407.96$                  166.38$                -$                       574.34$                


170 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 737.80$                  300.90$                -$                       1,038.70$             


94 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 407.96$                  166.38$                -$                       574.34$                


188 051223774300


Column base plates, structural, light, 90 metric ton 
project, up to 68 kg each, A992 steel, shop fabricated, 
incl shop primer 815.92$                  332.76$                -$                       1,148.68$             
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25 051223774300


Column base plates, structural, light, 90 metric ton 


project, up to 68 kg each, A992 steel, shop fabricated, 


incl shop primer 108.50$                   44.25$                   -$                       152.75$                      


339 051223774300


Column base plates, structural, light, 90 metric ton 


project, up to 68 kg each, A992 steel, shop fabricated, 


incl shop primer 1,471.26$                600.03$                 -$                       2,071.29$                   


59 051223774300


Column base plates, structural, light, 90 metric ton 


project, up to 68 kg each, A992 steel, shop fabricated, 


incl shop primer 256.06$                   104.43$                 -$                       360.49$                      


113 051223774300


Column base plates, structural, light, 90 metric ton 


project, up to 68 kg each, A992 steel, shop fabricated, 


incl shop primer 490.42$                   200.01$                 -$                       690.43$                      


8 051223774300


Column base plates, structural, light, 90 metric ton 


project, up to 68 kg each, A992 steel, shop fabricated, 


incl shop primer 34.72$                     14.16$                   -$                       48.88$                        


79 051223774300


Column base plates, structural, light, 90 metric ton 


project, up to 68 kg each, A992 steel, shop fabricated, 


incl shop primer 342.86$                   139.83$                 -$                       482.69$                      


141 051223774300


Column base plates, structural, light, 90 metric ton 


project, up to 68 kg each, A992 steel, shop fabricated, 


incl shop primer 611.94$                   249.57$                 -$                       861.51$                      


154 051223774300


Column base plates, structural, light, 90 metric ton 


project, up to 68 kg each, A992 steel, shop fabricated, 


incl shop primer 668.36$                   272.58$                 -$                       940.94$                      


38 051223774300


Column base plates, structural, light, 90 metric ton 


project, up to 68 kg each, A992 steel, shop fabricated, 


incl shop primer 164.92$                   67.26$                   -$                       232.18$                      


170 051223774300


Column base plates, structural, light, 90 metric ton 


project, up to 68 kg each, A992 steel, shop fabricated, 


incl shop primer 737.80$                   300.90$                 -$                       1,038.70$                   


60 051223774300


Column base plates, structural, light, 90 metric ton 


project, up to 68 kg each, A992 steel, shop fabricated, 


incl shop primer 260.40$                   106.20$                 -$                       366.60$                      


25 051223774300


Column base plates, structural, light, 90 metric ton 


project, up to 68 kg each, A992 steel, shop fabricated, 


incl shop primer 108.50$                   44.25$                   -$                       152.75$                      


531 051223774300


Column base plates, structural, light, 90 metric ton 


project, up to 68 kg each, A992 steel, shop fabricated, 


incl shop primer 2,304.54$                939.87$                 -$                       3,244.41$                   


24 051223774300


Column base plates, structural, light, 90 metric ton 


project, up to 68 kg each, A992 steel, shop fabricated, 


incl shop primer 104.16$                   42.48$                   -$                       146.64$                      


88 051223774300


Column base plates, structural, light, 90 metric ton 


project, up to 68 kg each, A992 steel, shop fabricated, 


incl shop primer 381.92$                   155.76$                 -$                       537.68$                      


112 051223774300


Column base plates, structural, light, 90 metric ton 


project, up to 68 kg each, A992 steel, shop fabricated, 


incl shop primer 486.08$                   198.24$                 -$                       684.32$                      


85 051223774300


Column base plates, structural, light, 90 metric ton 


project, up to 68 kg each, A992 steel, shop fabricated, 


incl shop primer 368.90$                   150.45$                 -$                       519.35$                      


12,590.34$              5,134.77$              -$                       17,725.11$                 


7,240,195.51$        2,665,444.44$      133,522.55$         10,039,162.49$         


Labor factor: 2.5 1.5 3,998,166.66$      


Steel factor 0.175 1,267,034.21$        


8,507,229.72$        


05.62 10% allow 10% 850,722.97$           


Total 9,357,952.70$    6,663,611.10$ 133,522.55$     16,155,086.35$    
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B_07_01
Data Release : Year 2020 Unit Cost Estimate


966 071213200700
Membrane waterproofing, on slabs, glass 
fiber fabric, 3 ply, mopped 22,585.08$          26,536.02$           4,916.94$            54,038.04$          


278 071213200700
Membrane waterproofing, on slabs, glass 
fiber fabric, 3 ply, mopped 6,499.64$            7,636.66$             1,415.02$            15,551.32$          


29,084.72$          34,172.68$           6,331.96$            69,589.36$          
B_07_02
Data Release : Year 2020 Unit Cost Estimate


1735 071213200400
Membrane waterproofing, on slabs, glass 
fiber fabric, 2 ply, mopped 29,894.05$          45,057.95$           8,310.65$            83,262.65$          


29,894.05$          45,057.95$           8,310.65$            83,262.65$          
B_07_03
Data Release : Year 2020 Unit Cost Estimate


3885 072113101670
Wall insulation, rigid, isocyanurate, foil 
faced, both sides, 4' x 8' sheet, 3" thick 18,104.10$          4,195.80$             -$                     22,299.90$          


18,104.10$          4,195.80$             -$                     22,299.90$          
B_07_04
Data Release : Year 2020 Unit Cost Estimate


456 076526100080
Self-adhering sheet or roll flashing, cross 
laminated, HDPE, 25 Mil, 12" 383.04$               319.20$                -$                     702.24$               


383.04$               319.20$                -$                     702.24$               
B_07_05
Data Release : Year 2020 Unit Cost Estimate


902 075423100180


Thermoplastic-polyolefin roofing (TPO), 1.5 
mm, heat welded seams, loose laid and 
ballasted (49 kg/m2) 14,801.82$          5,908.10$             487.08$               21,197.00$          


902 072113101960


Wall insulation, rigid, extruded polystyrene, 
172kPa compressive strength, 75mm thick, 
2.64m2.K/W 24,363.02$          10,445.16$           -$                     34,808.18$          


902 072613101200


Vapor retarders, building paper, 
polyethylene vapor barrier, standard, 
0.25mm thick 1,416.14$            2,065.58$             -$                     3,481.72$            


902 072216100130


Roof deck insulation, fiberboard high 
density, 75mm thick, 0.67m2.K/W, fastening 
excluded 18,021.96$          6,999.52$             -$                     25,021.48$          


58,602.94$          25,418.36$           487.08$               84,508.38$          


B_07_07
Data Release : Year 2020 Unit Cost Estimate


23 Mats Pedestrian roof protection mats 4,332.42$            1026 -$                     5,358.50$            


4,332.42$            1,026.08$             -$                     5,358.50$            
B_07_08
Data Release : Year 2020 Unit Cost Estimate
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Quantity Line Number Description Equip.O&P Total 
O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


153 077126100020
Reglet, aluminum, in parapet, 0.635mm 
thick 1,380.06$            1,556.01$             -$                     2,936.07$            


1,380.06$            1,556.01$             -$                     2,936.07$            
B_07_09
Data Release : Year 2020 Unit Cost Estimate


64 075423100180


Thermoplastic-polyolefin roofing (TPO), 1.5 
mm, heat welded seams, loose laid and 
ballasted (49 kg/m2) 1,050.24$            419.20$                34.56$                 1,504.00$            


0 075510100150
Protected membrane roofing components, 
ballast, in place, 19mm -40mm -$                     -$                      -$                     -$                     


64 072113101960


Wall insulation, rigid, extruded polystyrene, 
172kPa compressive strength, 75mm thick, 
2.64m2.K/W 1,728.64$            741.12$                -$                     2,469.76$            


64 072613101200


Vapor retarders, building paper, 
polyethylene vapor barrier, standard, 
0.25mm thick 100.48$               146.56$                -$                     247.04$               


64 072216100130


Roof deck insulation, fiberboard high 
density, 75mm thick, 0.67m2.K/W, fastening 
excluded 1,278.72$            496.64$                -$                     1,775.36$            


4,158.08$            1,803.52$             34.56$                 5,996.16$            
B_07_10 thru B_07_13
Data Release : Year 2020 Unit Cost Estimate


1 Para Assem Parapet and flashing assembly -$                     -$                      -$                     -$                     


1 Para Assem Parapet and flashing assembly -$                     -$                      -$                     -$                     


1 Flash Ass Flashing Assembly -$                     -$                      -$                     -$                     


1 221426134680
Drain, roof, main, all aluminum, 12" low 
profile dome, 8" pipe size 890.09$               143.45$                -$                     1,033.54$            


890.09$               143.45$                -$                     1,033.54$            
B_07_14
Data Release : Year 2020 Unit Cost Estimate


34725 078116101551


Sprayed fireproofing, intumescent epoxy 
fireproofing on wire mesh, 2 hour rating, 
exterior use, 3/8" thick 402,462.75$        500,387.25$         62,157.75$          965,007.75$        


402,462.75$        500,387.25$         62,157.75$          965,007.75$        
07_15 Firestops
Data Release : Year 2020 Unit Cost Estimate


12 078413100640
Firestopping, structural penetrations, 
through walls, steel beams, W900 x 201 4,124.76$            3,149.04$             -$                     7,273.80$            


4 078413100640
Firestopping, structural penetrations, 
through walls, steel beams, W900 x 201 1,374.92$            1,049.68$             -$                     2,424.60$            


13 078413100640
Firestopping, structural penetrations, 
through walls, steel beams, W900 x 201 4,468.49$            3,411.46$             -$                     7,879.95$            


2 078413100640
Firestopping, structural penetrations, 
through walls, steel beams, W900 x 201 687.46$               524.84$                -$                     1,212.30$            


6 078413100640
Firestopping, structural penetrations, 
through walls, steel beams, W900 x 201 2,062.38$            1,574.52$             -$                     3,636.90$            


7 078413100640
Firestopping, structural penetrations, 
through walls, steel beams, W900 x 201 2,406.11$            1,836.94$             -$                     4,243.05$            
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O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


2 078413100640
Firestopping, structural penetrations, 
through walls, steel beams, W900 x 201 687.46$               524.84$                -$                     1,212.30$            


2 078413100300
Firestopping, non metallic piping, non 
insulated, through walls, 100mm dia 302.80$               157.70$                -$                     460.50$               


3 078413100300
Firestopping, non metallic piping, non 
insulated, through walls, 100mm dia 454.20$               236.55$                -$                     690.75$               


3 078413100300
Firestopping, non metallic piping, non 
insulated, through walls, 100mm dia 454.20$               236.55$                -$                     690.75$               


1 078413100130
Firestopping, metallic piping, non insulated, 
through walls, 150mm dia 18.89$                 65.30$                  -$                     84.19$                 


1 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 12.34$                 56.06$                  -$                     68.40$                 


5 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 61.70$                 280.30$                -$                     342.00$               


2 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 24.68$                 112.12$                -$                     136.80$               


15 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 185.10$               840.90$                -$                     1,026.00$            


4 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 49.36$                 224.24$                -$                     273.60$               


1 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 12.34$                 56.06$                  -$                     68.40$                 


1 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 12.34$                 56.06$                  -$                     68.40$                 


1 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 12.34$                 56.06$                  -$                     68.40$                 


1 078413100130
Firestopping, metallic piping, non insulated, 
through walls, 150mm dia 18.89$                 65.30$                  -$                     84.19$                 


1 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 12.34$                 56.06$                  -$                     68.40$                 


3 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 37.02$                 168.18$                -$                     205.20$               


5 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 61.70$                 280.30$                -$                     342.00$               


2 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 24.68$                 112.12$                -$                     136.80$               


3 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 37.02$                 168.18$                -$                     205.20$               


1 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 12.34$                 56.06$                  -$                     68.40$                 


1 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 12.34$                 56.06$                  -$                     68.40$                 


1 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 12.34$                 56.06$                  -$                     68.40$                 


1 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 12.34$                 56.06$                  -$                     68.40$                 


3 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 37.02$                 168.18$                -$                     205.20$               


1 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 12.34$                 56.06$                  -$                     68.40$                 


1 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 12.34$                 56.06$                  -$                     68.40$                 


3 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 37.02$                 168.18$                -$                     205.20$               
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5 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 61.70$                 280.30$                -$                     342.00$               


1 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 12.34$                 56.06$                  -$                     68.40$                 


1 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 12.34$                 56.06$                  -$                     68.40$                 


2 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 24.68$                 112.12$                -$                     136.80$               


1 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 12.34$                 56.06$                  -$                     68.40$                 


2 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 24.68$                 112.12$                -$                     136.80$               


22 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 271.48$               1,233.32$             -$                     1,504.80$            


25 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 308.50$               1,401.50$             -$                     1,710.00$            


5 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 61.70$                 280.30$                -$                     342.00$               


1 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 12.34$                 56.06$                  -$                     68.40$                 


1 078413100120
Firestopping, metallic piping, non insulated, 
through walls, 100mm dia 12.34$                 56.06$                  -$                     68.40$                 


1 078413100290
Firestopping, non metallic piping, non 
insulated, through walls, 50mm dia 78.43$                 65.30$                  -$                     143.73$               


1 078413100110
Firestopping, metallic piping, non insulated, 
through walls, 50mm dia 5.51$                   49.28$                  -$                     54.79$                 


1 078413100110
Firestopping, metallic piping, non insulated, 
through walls, 50mm dia 5.51$                   49.28$                  -$                     54.79$                 


2 078413100130
Firestopping, metallic piping, non insulated, 
through walls, 150mm dia 37.78$                 130.60$                -$                     168.38$               


1 078413100110
Firestopping, metallic piping, non insulated, 
through walls, 50mm dia 5.51$                   49.28$                  -$                     54.79$                 


6 078413100110
Firestopping, metallic piping, non insulated, 
through walls, 50mm dia 33.06$                 295.68$                -$                     328.74$               


6 078413100200
Firestopping, metallic piping, insulated, 
through walls, 50mm dia 77.34$                 295.68$                -$                     373.02$               


2 078413100210
Firestopping, metallic piping, insulated, 
through walls, 100mm dia 37.64$                 112.12$                -$                     149.76$               


5 078413100300
Firestopping, non metallic piping, non 
insulated, through walls, 100mm dia 757.00$               394.25$                -$                     1,151.25$            


1 078413100470


Firestopping, ductwork, insulated and non 
insulated, rectangular, with stiffener/closure 
angle, through walls, 600mm x 1200mm 125.49$               197.12$                -$                     322.61$               


1 078413100470


Firestopping, ductwork, insulated and non 
insulated, rectangular, with stiffener/closure 
angle, through walls, 600mm x 1200mm 125.49$               197.12$                -$                     322.61$               


1 078413100470


Firestopping, ductwork, insulated and non 
insulated, rectangular, with stiffener/closure 
angle, through walls, 600mm x 1200mm 125.49$               197.12$                -$                     322.61$               


1 078413100470


Firestopping, ductwork, insulated and non 
insulated, rectangular, with stiffener/closure 
angle, through walls, 600mm x 1200mm 125.49$               197.12$                -$                     322.61$               
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1 078413100470


Firestopping, ductwork, insulated and non 
insulated, rectangular, with stiffener/closure 
angle, through walls, 600mm x 1200mm 125.49$               197.12$                -$                     322.61$               


1 078413100470


Firestopping, ductwork, insulated and non 
insulated, rectangular, with stiffener/closure 
angle, through walls, 600mm x 1200mm 125.49$               197.12$                -$                     322.61$               


1 078413100470


Firestopping, ductwork, insulated and non 
insulated, rectangular, with stiffener/closure 
angle, through walls, 600mm x 1200mm 125.49$               197.12$                -$                     322.61$               


20,482.25$          22,493.35$           -$                     42,975.60$          


569,774.50$    636,573.65$     77,322.00$      1,283,670.15$ 
Labor factor: 2.5 1.5 954,860.48$        954,860.48$       
Total 569,774.50$    1,591,434.13$  77,322.00$      2,238,530.63$ 
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B_08_01
Data Release : Year 2020 Unit Cost Estimate


4 081313150360


Doors, fire, steel, flush, "B" label, 90 
minutes, full panel, 1.30 mm, 914 mm x 
2134 mm 1,879.84$             310.40$                 -$                   2,190.24$             


2 081313131120


Doors, commercial, steel, flush, full panel, 
hollow core, hollow metal, 1.2 mm, 914 mm 
x 2134 mm x 44 mm thick 841.38$                145.50$                 -$                   986.88$                


4 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 712.52$                310.40$                 -$                   1,022.92$             


2 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 356.26$                155.20$                 -$                   511.46$                


4 087120300020


Door hardware, door closer, rack and 
pinion, adjustable backcheck, 3 way mount, 
all sizes, regular arm 778.60$                419.32$                 -$                   1,197.92$             


6 088165101500 Wire glass, pinstripe, obscure, 6 mm thick 4,173.00$             603.12$                 -$                   4,776.12$             


              8,741.60$             1,943.94$              -$                   10,685.54$           
B_08_02
Data Release : Year 2020 Unit Cost Estimate


1 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 178.13$                77.60$                   -$                   255.73$                


1 081313150360


Doors, fire, steel, flush, "B" label, 90 
minutes, full panel, 1.30 mm, 914 mm x 
2134 mm 469.96$                77.60$                   -$                   547.56$                


1 087120300020


Door hardware, door closer, rack and 
pinion, adjustable backcheck, 3 way mount, 
all sizes, regular arm 194.65$                104.83$                 -$                   299.48$                


1 088165101500 Wire glass, pinstripe, obscure, 6 mm thick 695.50$                100.52$                 -$                   796.02$                


1,538.24$             360.55$                 -$                   1,898.79$             
B_08_03
Data Release : Year 2020 Unit Cost Estimate


2 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 356.26$                155.20$                 -$                   511.46$                


2 081313150360


Doors, fire, steel, flush, "B" label, 90 
minutes, full panel, 1.30 mm, 914 mm x 
2134 mm 939.92$                155.20$                 -$                   1,095.12$             


2 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 356.26$                155.20$                 -$                   511.46$                


2 081313131120


Doors, commercial, steel, flush, full panel, 
hollow core, hollow metal, 1.2 mm, 914 mm 
x 2134 mm x 44 mm thick 841.38$                145.50$                 -$                   986.88$                


2 087120300020


Door hardware, door closer, rack and 
pinion, adjustable backcheck, 3 way mount, 
all sizes, regular arm 389.30$                209.66$                 -$                   598.96$                


2 088165101500 Wire glass, pinstripe, obscure, 6 mm thick 1,391.00$             201.04$                 -$                   1,592.04$             


4,274.12$             1,021.80$              -$                   5,295.92$             
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B_08_04
Data Release : Year 2020 Unit Cost Estimate


2 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 356.26$                155.20$                 -$                   511.46$                


2 081313131720


Doors, commercial, steel, insulated, full 
panel, 1.2 mm, 914 mm x 2032 mm x 44 
mm thick 841.38$                164.90$                 -$                   1,006.28$             


1 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 178.13$                77.60$                   -$                   255.73$                


1 081313131720


Doors, commercial, steel, insulated, full 
panel, 1.2 mm, 914 mm x 2032 mm x 44 
mm thick 420.69$                82.45$                   -$                   503.14$                


1 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 178.13$                77.60$                   -$                   255.73$                


1 081313150360


Doors, fire, steel, flush, "B" label, 90 
minutes, full panel, 1.30 mm, 914 mm x 
2134 mm 469.96$                77.60$                   -$                   547.56$                


1 087120300020


Door hardware, door closer, rack and 
pinion, adjustable backcheck, 3 way mount, 
all sizes, regular arm 194.65$                104.83$                 -$                   299.48$                


2,639.20$             740.18$                 -$                   3,379.38$             
B_08_05
Data Release : Year 2020 Unit Cost Estimate


1 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 178.13$                77.60$                   -$                   255.73$                


1 081313150360


Doors, fire, steel, flush, "B" label, 90 
minutes, full panel, 1.30 mm, 914 mm x 
2134 mm 469.96$                77.60$                   -$                   547.56$                


1 087120300020


Door hardware, door closer, rack and 
pinion, adjustable backcheck, 3 way mount, 
all sizes, regular arm 194.65$                104.83$                 -$                   299.48$                


842.74$                260.03$                 -$                   1,102.77$             
B_08_06
Data Release : Year 2020 Unit Cost Estimate


1 081313131590


Doors, hollow metal, commercial, steel, 
flush, full panel, hollow core, 44 mm thick, 
0.0598mm, 1219 mm x 2134 mm 617.77$                68.87$                   -$                   686.64$                


1 081213133600


Frames, steel, knock down, hollow metal, 
single, 2 mm, 146 mm deep, 1219 mm x 
2134 mm 213.76$                82.45$                   -$                   296.21$                


4 081313150360


Doors, fire, steel, flush, "B" label, 90 
minutes, full panel, 1.30 mm, 914 mm x 
2134 mm 1,879.84$             310.40$                 -$                   2,190.24$             


4 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 712.52$                310.40$                 -$                   1,022.92$             


1 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 178.13$                77.60$                   -$                   255.73$                


1 081313131740


Doors, commercial, steel, insulated, full 
panel, 1.2 mm, 813 mm x 2134 mm x 44 
mm thick 420.69$                77.60$                   -$                   498.29$                


1 081313150370


Doors, fire, steel, flush, "B" label, 90 
minutes, full panel, 1.30 mm, 1219 mm x 
2134 mm 606.40$                82.45$                   -$                   688.85$                


1 081213133600


Frames, steel, knock down, hollow metal, 
single, 2 mm, 146 mm deep, 1219 mm x 
2134 mm 213.76$                82.45$                   -$                   296.21$                


1 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 178.13$                77.60$                   -$                   255.73$                
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1 081313150360


Doors, fire, steel, flush, "B" label, 90 
minutes, full panel, 1.30 mm, 914 mm x 
2134 mm 469.96$                77.60$                   -$                   547.56$                


2 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 356.26$                155.20$                 -$                   511.46$                


2 081313131120


Doors, commercial, steel, flush, full panel, 
hollow core, hollow metal, 1.2 mm, 914 mm 
x 2134 mm x 44 mm thick 841.38$                145.50$                 -$                   986.88$                


6 087120300020


Door hardware, door closer, rack and 
pinion, adjustable backcheck, 3 way mount, 
all sizes, regular arm 1,167.90$             628.98$                 -$                   1,796.88$             


5 088165101500 Wire glass, pinstripe, obscure, 6 mm thick 3,477.50$             502.60$                 -$                   3,980.10$             


11,334.00$           2,679.70$              -$                   14,013.70$           
B_08_07
Data Release : Year 2020 Unit Cost Estimate


2 083323102000


Doors, rolling service, steel, manual, fire, 
class A, 0.9 mm, 2438 mm x 2438 mm 
high, incl. hardware 2,653.00$             1,988.50$              -$                   4,641.50$             


2 083323104500


Doors, rolling service, steel, manual, motor 
operators for, to 4267 mm x 4267 mm 
opening 2,008.70$             560.66$                 -$                   2,569.36$             


2 083313100300


Doors, specialty, coiling, counter, manual, 
galvanized steel, UL label, 1219 mm roll-up, 
1829 mm long, incl. frame and hardware 2,198.20$             1,377.40$              -$                   3,575.60$             


2 087920100220
Door hardware, for sliding closet door, track 
and hanger, single 125.02$                126.60$                 -$                   251.62$                


6,984.92$             4,053.16$              -$                   11,038.08$           
B_08_08
Data Release : Year 2020 Unit Cost Estimate


2 081313131530


Doors, hollow metal, commercial, steel, 
flush, full panel, hollow core, 1-3/4" thick, 16 
ga., 2'-8" x 6'-8" 962.66$                124.16$                 -$                   1,086.82$             


962.66$                124.16$                 -$                   1,086.82$             
B_08_09
Data Release : Year 2020 Unit Cost Estimate


1 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 178.13$                77.60$                   -$                   255.73$                


1 081313150360


Doors, fire, steel, flush, "B" label, 90 
minutes, full panel, 1.30 mm, 914 mm x 
2134 mm 469.96$                77.60$                   -$                   547.56$                


1 088165101000
Wire glass, polished wire, diamond, clear, 6 
mm thick 417.30$                100.52$                 -$                   517.82$                


1,065.39$             255.72$                 -$                   1,321.11$             
B_08_10
Data Release : Year 2020 Unit Cost Estimate


1 083113101350
Doors, specialty, access, fire rated, with 
lock, metal, 914 mm x 914 mm 428.27$                82.45$                   -$                   510.72$                


1 083113101650
Doors, specialty, access, fire rated, with 
lock, stainless steel, 457 mm x 457 mm 314.57$                68.87$                   -$                   383.44$                


1 083113101350
Doors, specialty, access, fire rated, with 
lock, metal, 914 mm x 914 mm 428.27$                82.45$                   -$                   510.72$                


1,171.11$             233.77$                 -$                   1,404.88$             
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Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


B_08_11
Data Release : Year 2020 Unit Cost Estimate


1 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 178.13$                77.60$                   -$                   255.73$                


1 081313150360


Doors, fire, steel, flush, "B" label, 90 
minutes, full panel, 1.30 mm, 914 mm x 
2134 mm 469.96$                77.60$                   -$                   547.56$                


1 087120300020


Door hardware, door closer, rack and 
pinion, adjustable backcheck, 3 way mount, 
all sizes, regular arm 194.65$                104.83$                 -$                   299.48$                


1 088165101000
Wire glass, polished wire, diamond, clear, 6 
mm thick 417.30$                100.52$                 -$                   517.82$                


1,260.04$             360.55$                 -$                   1,620.59$             
B_08_12
Data Release : Year 2020 Unit Cost Estimate


5 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 890.65$                388.00$                 -$                   1,278.65$             


5 081313150360


Doors, fire, steel, flush, "B" label, 90 
minutes, full panel, 1.30 mm, 914 mm x 
2134 mm 2,349.80$             388.00$                 -$                   2,737.80$             


3 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 534.39$                232.80$                 -$                   767.19$                


3 081313150360


Doors, fire, steel, flush, "B" label, 90 
minutes, full panel, 1.30 mm, 914 mm x 
2134 mm 1,409.88$             232.80$                 -$                   1,642.68$             


2 081313131120


Doors, commercial, steel, flush, full panel, 
hollow core, hollow metal, 1.2 mm, 914 mm 
x 2134 mm x 44 mm thick 841.38$                145.50$                 -$                   986.88$                


2 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 356.26$                155.20$                 -$                   511.46$                


1 081213133620


Frames, steel, knock down, hollow metal, 2 
mm, up to 146 mm D, 2134 mm H, 1829 
mm W, double 167.52$                102.82$                 -$                   270.34$                


2 081313131120


Doors, commercial, steel, flush, full panel, 
hollow core, hollow metal, 1.2 mm, 914 mm 
x 2134 mm x 44 mm thick 841.38$                145.50$                 -$                   986.88$                


1 081213133620


Frames, steel, knock down, hollow metal, 2 
mm, up to 146 mm D, 2134 mm H, 1829 
mm W, double 167.52$                102.82$                 -$                   270.34$                


2 081313150360


Doors, fire, steel, flush, "B" label, 90 
minutes, full panel, 1.30 mm, 914 mm x 
2134 mm 939.92$                155.20$                 -$                   1,095.12$             


12 087120300020


Door hardware, door closer, rack and 
pinion, adjustable backcheck, 3 way mount, 
all sizes, regular arm 2,335.80$             1,257.96$              -$                   3,593.76$             


5 088165101000
Wire glass, polished wire, diamond, clear, 6 
mm thick 2,086.50$             502.60$                 -$                   2,589.10$             


12,921.00$           3,809.20$              -$                   16,730.20$           
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Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


B_08_13
Data Release : Year 2020 Unit Cost Estimate


1 081313131530


Doors, hollow metal, commercial, steel, 
flush, full panel, hollow core, 1-3/4" thick, 16 
ga., 2'-8" x 6'-8" 481.33$                62.08$                   -$                   543.41$                


2 081313150540
Doors, fire, flush, "B" label, 90 minutes, 
composite, 20 ga., 2'-8" x 6'-8" 1,137.00$             145.50$                 -$                   1,282.50$             


1,618.33$             207.58$                 -$                   1,825.91$             
B_08_14
Data Release : Year 2020 Unit Cost Estimate


1 081213133620


Frames, steel, knock down, hollow metal, 2 
mm, up to 146 mm D, 2134 mm H, 1829 
mm W, double 167.52$                102.82$                 -$                   270.34$                


2 081313131120


Doors, commercial, steel, flush, full panel, 
hollow core, hollow metal, 1.2 mm, 914 mm 
x 2134 mm x 44 mm thick 841.38$                145.50$                 -$                   986.88$                


1,008.90$             248.32$                 -$                   1,257.22$             
B_08_15
Data Release : Year 2020 Unit Cost Estimate


1 081213130100


Frames, steel, knock down, hollow metal, 
single, 1.5 mm, up to 146 mm deep, 914 
mm x 2134 mm 178.13$                77.60$                   -$                   255.73$                


1 081313150360


Doors, fire, steel, flush, "B" label, 90 
minutes, full panel, 1.30 mm, 914 mm x 
2134 mm 469.96$                77.60$                   -$                   547.56$                


648.09$                155.20$                 -$                   803.29$                
B_08_16
Data Release : Year 2020 Unit Cost Estimate


1 089116100320
Stainless steel louvers, movable blades, 
commercial grade, 18" x 18" 285.26$                53.41$                   -$                   338.67$                


285.26$                53.41$                   -$                   338.67$                


57,295.60$       16,507.27$        -$               73,802.87$       
Labor factor: 2.5 1.5 24,760.91$          24,760.91$         


57,295.60$       41,268.18$        98,563.78$       
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Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


09_04 Wall Finish
Data Release : Year 2020 Unit Cost Estimate


3025 099123723210


Paints & coatings, walls & ceilings, 
interior, masonry or concrete block, 
latex paint, primer plus 2 finish coats, 
smooth, roller 11,101.75$          44,800.25$           -$                    55,902.00$          


760 099123723210


Paints & coatings, walls & ceilings, 
interior, masonry or concrete block, 
latex paint, primer plus 2 finish coats, 
smooth, roller 2,789.20$            11,255.60$           -$                    14,044.80$          


2359 099123723210


Paints & coatings, walls & ceilings, 
interior, masonry or concrete block, 
latex paint, primer plus 2 finish coats, 
smooth, roller 8,657.53$            34,936.79$           -$                    43,594.32$          


22,548.48$          90,992.64$           -$                    113,541.12$        
09_05_thru_07 Loading dock extension
Data Release : Year 2020 Unit Cost Estimate


12 092910300450


Gypsum wallboard, on walls, fire 
resistant, taped & finished, 13 mm 
thick 78.24$                 170.88$                -$                    249.12$               


12 099123750250
Dry fall painting, walls, wallboard and 
smooth plaster, two coats, spray 25.56$                 47.16$                  -$                    72.72$                 


48 092910302100
Gypsum wallboard, on walls, fire 
resistant, 16 mm thick, incl. no finish 280.32$               328.32$                -$                    608.64$               


384.12$               546.36$                -$                    930.48$               


22,932.60$      91,539.00$       -$                  114,471.60$    
Labor factor: 2.5 1.5 137,308.50$        137,308.50$       
Total 22,932.60$      228,847.50$     251,780.10$    
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Quantity Line Number Description Column1 Column2 Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


31-Earthwork
Data Release : Year 2020 Unit Cost Estimate


0.26 311110100020
Clearing & grubbing, cut & chip light 
trees, to 150 mm diameter -$                     2,240.16$              1,367.11$            3,607.27$            


13698 312316434200


Excavating, large volume projects, 
152,905 plus Bm3, 6.12 m3 bucket, 
loader, 60% fill factor, restricted loading 
trucks -$                     7,533.90$              21,916.80$          29,450.70$          


53 312323240400


Compaction, atructural, select fill, 200 
mm lifts, sheepsfoot or wobbly wheel 
roller -$                     46.11$                   80.56$                 126.67$               


288 312316166035


Structural excavation for minor 
structures, bank measure, for spread 
and mat footings, elevator pits, and 
small building foundations, common 
earth, .57 m3 bucket, machine 
excavation, hydraulic backhoe -$                     5,480.64$              3,755.52$            9,236.16$            


219 031113204000


C.I.P. concrete forms, beams, sides 
only, vertical, plywood, 915 mm high, 1 
use, includes shoring, erecting, 
bracing, stripping and cleaning 19,869.87$          26,937.00$            -$                     46,806.87$          


55 312316462220


Excavating, bulk, dozer, open site, 
bank measure, common earth, 60 kW 
dozer, 45 m haul -$                     361.90$                 187.00$               548.90$               


45 312323142220


Backfill, structural, common earth, 60 
kW dozer, 45 m haul, from existing 
stockpile, excludes compaction -$                     120.15$                 62.55$                 182.70$               


16 316213233200


Prestressed concrete piles, square, 12 
m long, 300 mm square, priced using 
200 piles, excludes pile caps or 
mobilization 1,812.32$            496.32$                 201.12$               2,509.76$            


223 313313102065


Rock bolts, hollow core, prestressable, 
ASTM A615, 50 mm diameter, 3 m 
long 278,415.50$        13,342.09$            -$                     291,757.59$        


3 313313102065


Rock bolts, hollow core, prestressable, 
ASTM A615, 50 mm diameter, 3 m 
long 3,745.50$            179.49$                 -$                     3,924.99$            


312 312316131000


Excavating, trench or continuous 
footing, common earth, 1.5 m3 
excavator, 3 m to 4.3 m deep, excludes 
sheeting or dewatering -$                     989.04$                 670.80$               1,659.84$            


8478 312316430200


Excavating, large volume 
projects,152,905 Bm3, 6.12 m3 bucket, 
loader, 110% fill factor, unrestricted 
operation -$                     2,119.50$              6,188.94$            8,308.44$            


303,843.19$        59,846.30$            34,430.40$          398,119.89$        


303,843.19$    59,846.30$       34,430.40$      398,119.89$    
Labor factor: 2.5 1.5 89,769.45$          89,769.45$         
Total 303,843.19$    149,615.75$     34,430.40$      487,889.34$    
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Quantity Line Number Description Column1 Column2 Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


32 Site Improvements


Data Release : Year 2020 Unit Cost Estimate


23 030513251050
Aggregate, stone, 19 to 38 mm, prices 
per m3, includes material only 1,435.89$            -$                      -$                     1,435.89$            


57 030513250950


Aggregate, sand, washed, for concrete, 
loaded at the pit, prices per m3, includes 
material only 2,739.99$            -$                      -$                     2,739.99$            


57 042210190200


Concrete block, insulation inserts, 
styrofoam, 200 mm x 400 mm, 150 mm 
thick, plant installed, add to block prices 1,529.31$            -$                      -$                     1,529.31$            


5 033113350400


Structural concrete, ready mix, 
heavyweight, 34 MPa, includes local 
aggregate, sand, Portland cement (Type 
I) and water, delivered, excludes all 
additives and treatments 1,051.50$            -$                      -$                     1,051.50$            


5 031113653060


C.I.P. concrete forms, slab on grade, 
edge, wood, over 305 mm, 4 use, 
includes erecting, bracing, stripping and 
cleaning 74.00$                 381.80$                -$                     455.80$               


0.68 032111600400


Reinforcing steel, in place, elevated 
slabs, #13 to #22, A615M, grade 400, incl 
labor for accessories, excl material for 
accessories 1,280.02$            724.19$                -$                     2,004.20$            


2 321713138900
Security bollards, SS, lighted, group of 3, 
includes hydraulic controls 120,047.40$        96,498.80$           -$                     216,546.20$        


1 321713138910
Security bollards, SS, lighted, group of 5, 
includes hydraulic controls 104,692.50$        64,785.00$           -$                     169,477.50$        


11 323113200920


Fence, chain link industrial, galvanized 
steel, 4.9 mm wire, 65 mm posts @ 3 m 
O.C., 2400 mm high, includes excavation, 
in concrete, excludes barbed wire 1,963.28$            333.96$                64.68$                 2,361.92$            


2 323113800110


Chain link fence, gates, residential, single, 
1.2m, includes concrete, hinges, latch 
and post hardware 415.96$               330.86$                64.62$                 811.44$               


1 321713138900
Security bollards, SS, lighted, group of 3, 
includes hydraulic controls 60,023.70$          48,249.40$           -$                     108,273.10$        


92 321613130435


Cast-in place concrete curbs & gutters, 
straight, wood forms, 0.17 m3/m, 150 mm 
high curb, 150 mm thick gutter, 750 mm 
wide, includes concrete 8,114.40$            4,030.52$             -$                     12,144.92$          


25 033053404535


Structural concrete, in place, handicap 
access ramp (28 MPa), w/ 150 mm curb, 
railing both sides, 1.52 m wide, includes 
forms(4 uses), Grade 400 rebar, concrete 
(Portland cement Type I), placing and 
finishing 39,972.50$          47,612.00$           392.25$               87,976.75$          


23 033053404535


Structural concrete, in place, handicap 
access ramp (28 MPa), w/ 150 mm curb, 
railing both sides, 1.52 m wide, includes 
forms(4 uses), Grade 400 rebar, concrete 
(Portland cement Type I), placing and 
finishing 36,774.70$          43,803.04$           360.87$               80,938.61$          


111 321216130480


Plant-mix asphalt paving, for highways 
and large paved areas, wearing course, 
100 mm thick, no hauling included 3,028.08$            268.62$                120.99$               3,417.69$            


3 033053403580


Structural concrete, in place, equipment 
pad (21 MPa), 2400 x 2400 x 250 mm, 
includes forms(4 uses), Grade 400 rebar, 
concrete (Portland cement Type I), 
placing and finishing 1,414.62$            1,586.13$             13.11$                 3,013.86$            


1082 329223101000
Sodding, bent grass sod, on level ground, 
over 557 m2 3,451.58$            1,568.90$             140.66$               5,161.14$            


25 107316207500
Walkway cover, steel, vinyl finish, flat, to 
3.6 m w, 8 mm, excl. foundations 8,521.50$            2,098.75$             1,145.75$            11,766.00$          


396,530.93$        312,271.97$         2,302.93$            711,105.82$        


8,521.50$        312,271.97$     2,302.93$        711,105.82$    
Labor factor: 2.5 1.5 468,407.96$        468,407.96$       
Total 8,521.50$        780,679.93$     2,302.93$        791,504.36$    
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O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


33_01 Underground inactive drainage line
Data Release : Year 2020 Unit Cost Estimate


13 221113481110


Pipe, fittings & valves, steel, black, grooved joint, 
100 mm diameter, schedule 40, includes coupling 
& clevis type hanger 3 m OC 1,257.49$             1,354.99$              -$                   2,612.48$             


1 221113485820


Pipe, fittings & valves, flange, black steel, painted, 
with grooved face for gasket, grooved joint, class 
125 and 150, 100 mm pipe size, add 1 coupling 
(material only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 294.29$                62.44$                   -$                   356.73$                


1 221113485820


Pipe, fittings & valves, flange, black steel, painted, 
with grooved face for gasket, grooved joint, class 
125 and 150, 100 mm pipe size, add 1 coupling 
(material only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 294.29$                62.44$                   -$                   356.73$                


2 221113484120


Pipe, fittings & valves, elbow, 45 Deg. or 90 Deg., 
steel, painted, grooved joint, 150 mm diameter, 
add 1 coupling (material only) per joint for 
installed price, incl joint coupling labor, excl joint 
coupling material 535.08$                178.54$                 -$                   713.62$                


1 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 50 mm 
pipe size 10.08$                  61.40$                   -$                   71.48$                  


6 221113484820


Pipe, fittings & valves, tee, steel, painted, grooved 
joint, 150 mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint coupling 
labor, excl joint coupling material 2,593.08$             786.36$                 -$                   3,379.44$             


6 221113484100


Pipe, fittings & valves, elbow, 45 Deg. or 90 Deg., 
steel, painted, grooved joint, 100 mm diameter, 
add 1 coupling (material only) per joint for 
installed price, incl joint coupling labor, excl joint 
coupling material 574.20$                343.68$                 -$                   917.88$                


1 221113484800


Pipe, fittings & valves, tee, steel, painted, grooved 
joint, 100 mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint coupling 
labor, excl joint coupling material 160.52$                84.11$                   -$                   244.63$                


13 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 50 mm 
pipe size 131.04$                798.20$                 -$                   929.24$                


Q2 welder and QA 0.67      119.03$              119.03$             
Q1 welder and QA 1.00      84.11$                84.11$               


5,850.07$             3,935.30$              -$                   9,785.37$             
Labor factor 1.50       5,902.95$              5,902.95$             
Total 5,850.07$             9,838.24$              15,688.31$           


33_02 Subdrain
Data Release : Year 2020 Unit Cost Estimate


270 331413254530


Water supply distribution piping, piping polyvinyl 
chloride, pressure pipe, 150 mm, AWWA C900, 
Class 150, SDR 18, excludes excavation or 
backfill 7,362.90$             7,033.50$              -$                   14,396.40$           


16 331413254530


Water supply distribution piping, piping polyvinyl 
chloride, pressure pipe, 150 mm, AWWA C900, 
Class 150, SDR 18, excludes excavation or 
backfill 436.32$                416.80$                 -$                   853.12$                


7 221113762200
Elbow, 90 Deg., plastic, PVC, socket joint, 150 
mm, schedule 80 857.15$                996.94$                 -$                   1,854.09$             
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11 221113762490
Tee, plastic, PVC, socket joint, 150 mm, schedule 
80 2,275.13$             2,349.82$              -$                   4,624.95$             


4 221113764946
Double wye, plastic, ABS, non-pressure, socket 
joint, 150 mm x 100 mm, type DWV 707.96$                792.56$                 -$                   1,500.52$             


22 312316140750


Excavating, chain trencher, utility trench, common 
earth, 9 kW, 200 mm wide, 900 mm deep, 
operator walking -$                     164.78$                 48.84$               213.62$                


20 312323160200


Fill by borrow and utility bedding, for pipe and 
conduit, sand, dead or bank, excludes 
compaction 472.20$                308.40$                 48.20$               828.80$                


95 221113762640
Coupling, plastic, PVC, socket joint, 150 mm, 
schedule 80 10,069.05$           13,529.90$            -$                   23,598.95$           


22,180.71$           25,592.70$            97.04$               47,870.45$           
Labor factor 1.50       38,389.05$            38,389.05$           
Total 22,180.71$           63,981.75$            86,162.46$           


33_03 Cut and cap
Data Release : Year 2020 Unit Cost Estimate


270 312316140750


Excavating, chain trencher, utility trench, common 
earth, 9 kW, 200 mm wide, 900 mm deep, 
operator walking -$                     2,022.30$              599.40$             2,621.70$             


270 312316141750


Excavating, chain trencher, utility trench, common 
earth, 200 mm wide, 900 mm deep, backfill by 
hand, includes compaction, add -$                     3,580.20$              456.30$             4,036.50$             


1 221113484950
Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 20 mm diameter 28.30$                  7.95$                     -$                   36.25$                  


2 221113484950
Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 20 mm diameter 56.60$                  15.90$                   -$                   72.50$                  


2 221113484950
Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 20 mm diameter 56.60$                  15.90$                   -$                   72.50$                  


Q1 welder and QA 1.00      39.75$                39.75$               
141.50$                5,682.00$              1,055.70$          6,879.20$             


Labor factor 1.50       8,523.00$              8,523.00$             
Total 141.50$                14,205.00$            14,346.50$           


33_04 Cut and cap
Data Release : Year 2020 Unit Cost Estimate


2 221113484950
Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 20 mm diameter 56.60$                  15.90$                   -$                   72.50$                  


1 221113485010
Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 80 mm diameter 55.05$                  21.16$                   -$                   76.21$                  


1 221113485110
Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 300 mm diameter 421.89$                69.66$                   -$                   491.55$                


Q1 welder and QA 1.00      106.72$              106.72$             
533.54$                213.44$                 -$                   746.98$                


Labor factor 1.50       320.16$                 320.16$                
Total 533.54$                533.60$                 1,067.14$             
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33_05 Yard drainage temparary provision
Data Release : Year 2020 Unit Cost Estimate


Dewatering (based on actuals) Actual (CY2015
 


Trailers  $     2,468,700.00  $      1,234,350.00  $     3,703,050.00 
Design and Fabrication  $     6,739,200.00  $      3,369,600.00  $   10,108,800.00 
Soil management  $     1,068,600.00  $         534,300.00  $     1,602,900.00 
Restoration  $        401,700.00  $         200,850.00  $        602,550.00 
Dewatering - installation  $     3,510,000.00  $      1,755,000.00  $     5,265,000.00 
Services (contractor 1)  $     1,505,400.00  $         752,700.00  $     2,258,100.00 
Services (contractor 2)  $        672,360.00  $         336,180.00  $     1,008,540.00 


 $   16,365,960.00  $      8,182,980.00  $   24,548,940.00 


61 221113741960


Pipe, plastic, PVC, 150 mm diameter, schedule 
40, includes couplings 3 m OC, and hangers 3 
per 3 m 6,841.76$             7,365.14$              -$                   14,206.90$           


3 221113760440
Coupling, plastic, epoxy resin, fiberglass 
reinforced, general service, 150 mm 342.66$                427.26$                 -$                   769.92$                


6 221113762340
Elbow, 45 Deg., plastic, PVC, socket joint, 150 
mm, schedule 80 889.08$                854.52$                 -$                   1,743.60$             


6 221113762200
Elbow, 90 Deg., plastic, PVC, socket joint, 150 
mm, schedule 80 734.70$                854.52$                 -$                   1,589.22$             


3 221113762200
Elbow, 90 Deg., plastic, PVC, socket joint, 150 
mm, schedule 80 367.35$                427.26$                 -$                   794.61$                


3 221113762534
Flange, plastic, PVC, socket joint, 1034 kPa, 150 
mm, schedule 80, excludes gasket and bolt set 279.36$                232.20$                 -$                   511.56$                


1000 312319200650


Dewatering, pumping 8 hours, attended 2 hours 
per day, 100 mm discharge pump used for 8 
hours, includes 6 m of suction hose and 30 m of 
discharge hose -$                     907,500.00$          47,590.00$        955,090.00$         


1000 312319200670


Dewatering, pumping 8 hours, attended 2 hours 
per day, 100 mm discharge pump used for 8 
hours, includes 6 m of suction hose and 30 m of 
discharge hose, add for additional pump -$                     -$                       127,000.00$      127,000.00$         


Sampling drained water 181,500.00$          181,500.00$         


3 221113764868


Tee, plastic, ABS, non-pressure, sanitary, 
reducing, socket joint, 100 mm x 80 mm, type 
DWV 128.10$                356.04$                 -$                   484.14$                


61 330110200210


Pipe repair, clamp, stainless steel, lightweight, for 
steel pipe, 75 mm long, 125 mm diameter pipe, 
excludes excavation or backfill 1,917.84$             2,660.82$              -$                   4,578.66$             


4 221113485030
Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 100 mm diameter 316.92$                115.60$                 -$                   432.52$                


11,817.77$           1,102,293.36$       174,590.00$      1,288,701.13$      


Heat trace allow 0.20      1,368.35$           1,473.03$            2,841.38$           
13,186.12$         1,103,766.39$     174,590.00$     1,291,542.51$    


Labor factor: 2.5 1.50      1,655,649.58$       1,655,649.58$      
Total 13,186.12$           2,759,415.97$       2,772,602.09$   5,545,204.18$      


16,407,851.94$   11,030,954.56$    2,772,602.09$  30,211,408.60$   
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Table D-2: BOQ Section C – Process Systems Tie-in 


      


Overnight 
materials 


costs 
Overnight 


labour costs 


Overnight 
equipment 


costs 


Total 
overnight 


costs 
Section C, Process Systems Tie-in 


    
  


C_01 PHT and Moderator D2O Systems $323,434 $2,419,604 $20,933 $2,763,971 
  


     
  


C_02 TRF Feed Product System 
 


$147,893 $536,758 $0 $684,652 
  


     
  


C_03 D20 Clean-up Systems 
 


$366,414 $361,896 $0 $728,309 
  


     
  


C_04 Active Drain Systems 
 


$3,799 $195,186 $0 $198,985 
  


     
  


C_05 Inactive Drain System 
 


$2,405 $30,058 $0 $32,463 
  


     
  


    Total $843,946 $3,543,501 $20,933 $4,408,380 
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Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P
Ext. Equip. 


O&P
Ext. Total O&P


C_01_01 Tie into mod D20 supply system


Data Release : Year 2020 Unit Cost Estimate


1 221113643610


Pipe, stainless steel, threaded, 50 mm 


diameter, schedule 40, type 304, includes 


couplings and hangers 3 m OC 193.45$                82.56$                   -$                 276.01$                


1 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 90 


Deg., steel, painted, grooved joint, 50 mm 


diameter, add 1 coupling (material only) per 


joint for installed price, incl joint coupling 


labor, excl joint coupling material 50.42$                  31.99$                   -$                 82.41$                  


1 221113484770


Pipe, fittings & valves, tee, steel, painted, 


grooved joint, 50 mm diameter, add 1 


coupling (material only) per joint for installed 


price, incl joint coupling labor, excl joint 


coupling material 77.18$                  46.96$                   -$                 124.14$                


1 221113488020


Pipe, fittings & valves, valve, butterfly, 


standard trim, grooved joint, 50 mm pipe 


size, add 1 coupling (material only) per joint 


for installed price, incl 2 position handle, excl 


joint coupling material 43,498.65$           34.57$                   -$                 43,533.22$           


1 221113644310


Pipe, stainless steel, threaded, 15 mm 


diameter, schedule 40, type 316, includes 


couplings and hangers 3 m OC 105.99$                50.05$                   -$                 156.04$                


1 221113484908


Pipe, fittings & valves, coupling, steel, 


painted, rigid style, grooved joint, 25 mm 


diameter 39.10$                  7.95$                     -$                 47.05$                  


1 221113484908


Pipe, fittings & valves, coupling, steel, 


painted, rigid style, grooved joint, 25 mm 


diameter 39.10$                  7.95$                     -$                 47.05$                  


1 221113484950


Pipe, fittings & valves, coupling, steel, 


painted, standard, flexible, grooved joint, 20 


mm diameter 28.30$                  7.95$                     -$                 36.25$                  


1 221113484950


Pipe, fittings & valves, coupling, steel, 


painted, standard, flexible, grooved joint, 20 


mm diameter 28.30$                  7.95$                     -$                 36.25$                  


44,060.49$           277.93$                 -$                 44,338.42$           


Q1 Buttweld Welder&QA 1 82.56$                   82.56$                  


P Buttweld Welder&QA 2 390.74$                 390.74$                


Welder Q1 0.5 41.28$                   41.28$                  


Welder  P 1 195.37$                 195.37$                


QA inspection 0.5 118.33$               118.33$                


Base subtotal labor 1,106.21$            45,166.70$         


EMWG pipe factor 35.97826087 39,799.33$          39,799.33$           


Subtotal with EMGW 40,905.54$          84,966.03$         


Labor factor 2.5x 1.5 61,358.31$          61,358.31$           
SS premium fixtures 2.5x 2.5 656.00$                656.00$                


sutotal material 44,716.49$           146,980.33$        


NC SS factor 0.324480494 14,509.63$           14,509.63$           


59,226.12$       102,263.84$     161,489.96$    


C_01_02 Tie into PHT D20 supply system


Data Release : Year 2020 Unit Cost Estimate


3 221113643610


Pipe, stainless steel, threaded, 50 mm 


diameter, schedule 40, type 304, includes 


couplings and hangers 3 m OC 580.35$                247.68$                 -$                 828.03$                
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Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P
Ext. Equip. 


O&P
Ext. Total O&P


1 221113643610


Pipe, stainless steel, threaded, 50 mm 


diameter, schedule 40, type 304, includes 


couplings and hangers 3 m OC 193.45$                82.56$                   -$                 276.01$                


1 221113484770


Pipe, fittings & valves, tee, steel, painted, 


grooved joint, 50 mm diameter, add 1 


coupling (material only) per joint for installed 


price, incl joint coupling labor, excl joint 


coupling material 77.18$                  46.96$                   -$                 124.14$                


1 221113484080


Pipe, fittings & valves, elbow, 45 Deg. or 90 


Deg., steel, painted, grooved joint, 65 mm 


diameter, add 1 coupling (material only) per 


joint for installed price, incl joint coupling 


labor, excl joint coupling material 50.42$                  35.60$                   -$                 86.02$                  


1 221113488030


Pipe, fittings & valves, valve, butterfly, 


standard trim, grooved joint, 80 mm pipe 


size, add 1 coupling (material only) per joint 


for installed price, incl 2 position handle, excl 


joint coupling material 14,564.77$           47.99$                   -$                 14,612.76$           


1 221113488020


Pipe, fittings & valves, valve, butterfly, 


standard trim, grooved joint, 50 mm pipe 


size, add 1 coupling (material only) per joint 


for installed price, incl 2 position handle, excl 


joint coupling material 14,564.77$           34.57$                   -$                 14,599.34$           


1 221113484960


Pipe, fittings & valves, coupling, steel, 


painted, standard, flexible, grooved joint, 25 


mm diameter 28.30$                  7.95$                     -$                 36.25$                  


1 221113484970


Pipe, fittings & valves, coupling, steel, 


painted, standard, flexible, grooved joint, 32 


mm diameter 36.53$                  9.96$                     -$                 46.49$                  


subtotal 30,095.77$           513.27$                 -$                 30,609.04$           


Welder Q1 0.5 413.83$                 413.83$                


Welder  P 1 99.44$                   99.44$                  


QA inspection 0.5 256.64$               256.64$                


Base subtotal labor 1,283.18$            31,378.95$         


EMWG pipe factor 35.97826087 46,166.40$          46,166.40$           


Subtotal with EMGW 47,449.58$          77,545.35$         


Labor factor 2.5x 1.5 71,174.37$          71,174.37$           


SS premium fixtures 2.5x 1.5 288.65$                288.65$                


sutotal material 30,384.42$           149,008.36$        


NC SS factor 0.324480494 9,859.15$             9,859.15$             


40,243.56$       118,623.95$     158,867.51$    


C_01_03 Relocation of discharge line


Data Release : Year 2020 Unit Cost Estimate


11 134713161030


Cathodic protection, anodes, magnesium 


type, 21.8 kg, underground storage tanks 2,538.14$             6,243.93$              549.34$           9,331.41$             


1080 312316131344


Excavating, trench or continuous footing, 


common earth, 1.9 m3 excavator, 6 m to 7.3 


m deep, excludes sheeting or dewatering -$                      2,700.00$              3,909.60$       6,609.60$             


687 312323160050


Fill by borrow and utility bedding, for pipe 


and conduit, crushed or screened bank run 


gravel, excludes compaction 19,023.03$           10,593.54$            1,655.67$       31,272.24$           


70 312323160035


Fill by borrow and utility bedding, borrow, 


select fill for shoulders and embankments, 


spread fill, with front-end loader 2,256.10$             172.90$                 261.80$           2,690.80$             
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Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P
Ext. Equip. 


O&P
Ext. Total O&P


4 015433407070


Rent trench box, 4400 kg, 3.0 m x 6.1 m, 


Incl. Hourly Oper. Cost. -$                      -$                       13,510.76$     13,510.76$           


60 333111203160


Public sanitary utility sewerage piping, piping 


HDPE Corrugated Type S with watertight 


gaskets, 750 mm diameter, excludes 


excavation or backfill 9,519.60$             2,094.60$              240.60$           11,854.80$           


5 333111253905


Public sanitary utility sewerage piping, 22 


1/2 degree elbow, polyvinyl chloride pipe, B 


& S, 600 mm diameter, SDR 35 12,088.00$           765.85$                 -$                 12,853.85$           


334 312323160200


Fill by borrow and utility bedding, for pipe 


and conduit, sand, dead or bank, excludes 


compaction 7,885.74$             5,150.28$              804.94$           13,840.96$           


60 226653603200


Pipe, plastic, epoxy, fiberglass filament 


wound, B&S joint, 300 mm Diameter, 


excludes couplings and hangers 16,963.20$           15,119.40$            -$                 32,082.60$           


1 333111253775


Public sanitary utility sewerage piping, piping 


SDR 35, 90< elbow, 600 mm diameter 3,437.53$             153.17$                 -$                 3,590.70$             


20 050523900660


Weld rod, steel, 3 mm diameter, 225 kg to 


900 kg, type 7018 Low Hydrogen 174.60$                -$                       -$                 174.60$                


1 333111253775


Public sanitary utility sewerage piping, piping 


SDR 35, 90< elbow, 600 mm diameter 3,437.53$             153.17$                 -$                 3,590.70$             
1 1/4" x 3" carbon steel bar 82.66$                  1,715.78$              1,798.44$             
1 Cadweld mold 407.29$                1,715.78$              2,123.07$             


20 Sleeve for making cadweld 1,373.59$             1,715.78$              3,089.37$             


79,187.00$           48,294.18$            20,932.71$     148,413.89$         


Q2 0.333333333 5,039.80$              5,039.80$             


Skwk 0.333333333 357.40$                 357.40$                


QA inspection 0.5 2,698.60$            2,698.60$             


Base subtotal labor 56,389.98$          156,509.69$        


EMWG pipe factor 12.86956522 725,714.46$         725,714.46$         


Subtotal with EMGW 782,104.44$         882,224.15$        


Labor factor 2.5x 1.5 1,173,156.65$      1,173,156.65$      


SS premium fixtures 2.5x 1.5 -$                      -$                      


sutotal material 79,187.00$           2,055,380.80$      


NC SS factor 0.324480494 25,694.64$           25,694.64$           


104,881.64$    1,955,261.09$  20,932.71$ 2,081,075.44$ 


C_01_04 Tie into upgrade sysem for HWMB West Annex


Data Release : Year 2020 Unit Cost Estimate


1 221113451560


Elbow, 90 Deg., steel, cast iron, black, 


straight, threaded, extra heavy weight, 40 


mm 100.33$                71.72$                   -$                 172.05$                


1 221113451580


Elbow, 90 Deg., steel, cast iron, black, 


straight, threaded, extra heavy weight, 50 


mm 123.48$                79.46$                   -$                 202.94$                


4 221113440600


Pipe, steel, black, threaded, 40 mm 


diameter, schedule 40, Spec. A-53, includes 


coupling and clevis hanger assembly sized 


for covering, 3 m OC 129.64$                235.28$                 -$                 364.92$                


2 221113440560


Pipe, steel, black, threaded, 15 mm 


diameter, schedule 40, Spec. A-53, includes 


coupling and clevis hanger assembly sized 


for covering, 3 m OC 29.94$                  82.56$                   -$                 112.50$                
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Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P
Ext. Equip. 


O&P
Ext. Total O&P


2 221113488010


Pipe, fittings & valves, valve, butterfly, 


standard trim, grooved joint, 40 mm pipe 


size, add 1 coupling (material only) per joint 


for installed price, incl 2 position handle, excl 


joint coupling material 86,997.30$           105.28$                 -$                 87,102.58$           


1 221113484980


Pipe, fittings & valves, coupling, steel, 


painted, standard, flexible, grooved joint, 40 


mm diameter 39.62$                  11.87$                   -$                 51.49$                  


1 221113485000


Pipe, fittings & valves, coupling, steel, 


painted, standard, flexible, grooved joint, 65 


mm diameter 49.91$                  17.91$                   -$                 67.82$                  


1 221113485000


Pipe, fittings & valves, coupling, steel, 


painted, standard, flexible, grooved joint, 65 


mm diameter 49.91$                  17.91$                   -$                 67.82$                  


1 221113484960


Pipe, fittings & valves, coupling, steel, 


painted, standard, flexible, grooved joint, 25 


mm diameter 28.30$                  7.95$                     -$                 36.25$                  


2 221113484960


Pipe, fittings & valves, coupling, steel, 


painted, standard, flexible, grooved joint, 25 


mm diameter 56.60$                  15.90$                   -$                 72.50$                  


1 221113484960


Pipe, fittings & valves, coupling, steel, 


painted, standard, flexible, grooved joint, 25 


mm diameter 28.30$                  7.95$                     -$                 36.25$                  


1 221113484760


Pipe, fittings & valves, tee, steel, painted, 


grooved joint, 40 mm diameter, add 1 


coupling (material only) per joint for installed 


price, incl joint coupling labor, excl joint 


coupling material 77.18$                  36.12$                   -$                 113.30$                


1 221113484770


Pipe, fittings & valves, tee, steel, painted, 


grooved joint, 50 mm diameter, add 1 


coupling (material only) per joint for installed 


price, incl joint coupling labor, excl joint 


coupling material 77.18$                  46.96$                   -$                 124.14$                


87,787.69$           736.87$                 88,524.56$           


Q1 Buttweld Welder&QA 1.00$              151.18$                 151.18$                


P Buttweld Welder&QA 2.00$              629.48$                 629.48$                


Welder Q1 0.5 422.28$                 422.28$                


Welder  P 1 314.59$                 314.59$                


QA inspection 0.5 368.44$               368.44$                


Base subtotal labor 2,622.84$            90,410.53$         


EMWG pipe factor 35.97826087 94,365.04$          94,365.04$           
Subtotal with EMGW 96,987.88$          184,775.57$        
Labor factor 2.5x 1.5 145,481.82$         145,481.82$         
SS premium fixtures 3.5x 2.5 1,975.98$             1,975.98$             


subtotal material 89,763.67$           332,233.36$         


NC SS factor 0.324480494 29,126.56$           29,126.56$           


118,890.22$    242,469.69$     361,359.92$    


C_01_05 D20 tanks  piping and equipment


Data Release : Year 2020 Unit Cost Estimate


10 078413100180


Firestopping, metallic piping, non insulated, 


through floors, 300mm dia 192.30$                394.20$                 -$                 586.50$                


192.30$                394.20$                 586.50$                


Labor factor 2.5x 1.5 591.30$               591.30$                


192.30$            985.50$             1,177.80$         


323,433.85$    2,419,604.07$  20,932.71$ 2,763,970.63$ 
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Quantity Line Number Description Column1 Column2 Ext. Mat. O&P Ext. Labour O&P Ext. Equip. 
O&P Ext. Total O&P


C_02_01 Tie into TRF incoming and outgoing system
Data Release : Year 2020 Unit Cost Estimate


4 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 201.68$               127.96$                -$              329.64$               


2 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 154.36$               93.92$                  -$              248.28$               


3 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, 
excl joint coupling material 95,059.96$         103.71$                -$              95,163.67$          


4 221113643610


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 304, includes 
couplings and hangers 3 m OC 773.80$               330.24$                -$              1,104.04$            


5 221113643610


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 304, includes 
couplings and hangers 3 m OC 967.25$               412.80$                -$              1,380.05$            


3 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 84.90$                 23.85$                  -$              108.75$               


1 221113484950


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
20 mm diameter 28.30$                 7.95$                    -$              36.25$                 


97,270.25$          1,100.43$             98,370.68$          


Buttweld P&QA 2.00$           443.76 443.76$               
Welder Q1 0.5 371.52$                371.52$               
Welder  P 1 357.39$                357.39$               
QA inspection 0.5 364.46$              364.46$               
Base subtotal labor 2,637.56$           99,907.81$         
EMWG pipe factor 35.97826087 94,894.64$          94,894.64$          
Subtotal with EMGW 97,532.20$          194,802.45$       
Labor factor 2.5x 1.5 146,298.30$        146,298.30$        
SS premium fixtures 2.5x 2.5 1,173.10$            1,173.10$            
subtotal material 98,443.35$          342,273.84$       
NC factor 0.324480494 31,942.95$          31,942.95$          


130,386.30$    243,830.49$     374,216.79$    


C_02_02 Tie into TRF and project system for West Annex
Data Release : Year 2020 Unit Cost Estimate


9 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 453.78$               143.46$                -$              597.24$               


1 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 77.18$                 24.25$                  -$              101.43$               


CONFIDENTIAL ATTORNEY WORK PRODUCT


D - 53


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 119 of 350







Quantity Line Number Description Column1 Column2 Ext. Mat. O&P Ext. Labour O&P Ext. Equip. 
O&P Ext. Total O&P


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, 
excl joint coupling material 8,062.00$            26.32$                  -$              8,088.32$            


18 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 3,000.60$            1,049.58$             -$              4,050.18$            


2 221113484950


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
20 mm diameter 56.60$                 15.90$                  -$              72.50$                 


1 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 28.30$                 7.95$                    -$              36.25$                 


Subtotal 11,678.46$          1,267.46$             12,945.92$          
Welder Q1 0.5 -$                    
Welder  P 1 1,267.46$             1,267.46$            
QA inspection 0.5 633.73$              633.73$               
Base subtotal labor 3,168.65$           14,847.11$         
EMWG pipe factor 35.97826087 114,002.52$        114,002.52$        
Subtotal with EMGW 117,171.17$        128,849.63$       
Labor factor 2.5x 1.5 175,756.75$        175,756.75$        
SS premium fixtures 2.5x 2.5 1,539.65$            1,539.65$            
subtotal material 13,218.11$          306,146.03$       
NC factor 0.324480494 4,289.02$            4,289.02$            


17,507.13$      292,927.92$     310,435.04$    


147,893.43$    536,758.41$     684,651.83$    
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Quantity Line Number Description Column1 Column2 Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


C_03_01 Tie into clean up system for HWMB West Annex
Data Release : Year 2020 Unit Cost Estimate


3 221113451560
Elbow, 90 Deg., steel, cast iron, black, straight, 
threaded, extra heavy weight, 40 mm 300.99$              215.16$               -$                   516.15$               


3 221113451850
Tee, steel, cast iron, black, straight, threaded, 
extra heavy weight, 40 mm 478.50$              331.26$               -$                   809.76$               


3 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed price, 
incl 2 position handle, excl joint coupling material 130,495.95$       78.96$                 -$                   130,574.91$        


3 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed price, 
incl 2 position handle, excl joint coupling material 130,495.95$       78.96$                 -$                   130,574.91$        


9 221113644360


Pipe, stainless steel, threaded, 50 mm diameter, 
schedule 40, type 316, includes couplings and 
hangers 3 m OC 3,009.87$           743.04$               -$                   3,752.91$            


3 221113644360


Pipe, stainless steel, threaded, 50 mm diameter, 
schedule 40, type 316, includes couplings and 
hangers 3 m OC 1,003.29$           247.68$               -$                   1,250.97$            


3 221113484950
Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 20 mm diameter 84.90$                23.85$                 -$                   108.75$               


3 221113484950
Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 20 mm diameter 84.90$                23.85$                 -$                   108.75$               


3 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed price, 
incl 2 position handle, excl joint coupling material 1,188.51$           78.96$                 -$                   1,267.47$            


3 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed price, 
incl 2 position handle, excl joint coupling material 1,188.51$           78.96$                 -$                   1,267.47$            


subtotal 268,331.37$       1,900.68$            -$                   270,232.05$        
Buttweld P&QA 2.00$                 315.84$               315.84$               


270,547.89$        
Welder Q1 0.5 768.57$               768.57$               
Welder  P 1 363.54$               363.54$               
QA inspection 0.5 566.06$              566.06$               
Base subtotal labor 3,914.69$           272,246.06$        
EMWG pipe factor 35.97826087 140,843.56$        140,843.56$        
Subtotal with EMGW 144,758.24$        413,089.61$        
Labor factor 2.5x 1.5 217,137.36$        217,137.36$        
SS premium fixtures 2.5x 2.5 8,315.78$           8,315.78$            
subtotal material 276,647.15$       638,542.75$        
NC adjustment 0.324480494 89,766.60$         89,766.60$          


366,413.75$   361,895.61$    728,309.36$     
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Quantity Line Number Description Column1 Column2 Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


C_04_01 Mechanical Mods to the loading bay
Data Release : Year 2020 Unit Cost Estimate


28 221113440580


Pipe, steel, black, threaded, 25 mm diameter, 
schedule 40, Spec. A-53, includes coupling and 
clevis hanger assembly sized for covering, 3 m 
OC 806.68$                1,387.12$              -$                      2,193.80$             


1 221113440600


Pipe, steel, black, threaded, 40 mm diameter, 
schedule 40, Spec. A-53, includes coupling and 
clevis hanger assembly sized for covering, 3 m 
OC 32.41$                  58.82$                   -$                      91.23$                  


4 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 25 mm 
diameter, add 1 coupling (material only) per joint 
for installed price, incl joint coupling labor, excl 
joint coupling material 201.68$                63.76$                   -$                      265.44$                


1 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 25 mm 
diameter, add 1 coupling (material only) per joint 
for installed price, incl joint coupling labor, excl 
joint coupling material 50.42$                  15.94$                   -$                      66.36$                  


1 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 40 mm 
diameter, add 1 coupling (material only) per joint 
for installed price, incl joint coupling labor, excl 
joint coupling material 50.42$                  24.25$                   -$                      74.67$                  


1 221113484910
Pipe, fittings & valves, coupling, steel, painted, 
rigid style, grooved joint, 40 mm diameter 39.10$                  11.87$                   -$                      50.97$                  


1 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 2,147.16$             26.32$                   -$                      2,173.48$             


29 220719106870


Insulation, pipe covering (price copper tube one 
size less than I.P.S.), fiberglass with all service 
jacket, 25 mm wall, 25 mm iron pipe size 118.90$                558.83$                 -$                      677.73$                


2 221113484960


Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 25 mm 
diameter 56.60$                  15.90$                   -$                      72.50$                  


2 221113481050


Pipe, fittings & valves, steel, black, grooved 
joint, 25 mm diameter, schedule 40, includes 
coupling & clevis type hanger 3 m OC 47.34$                  82.56$                   -$                      129.90$                


1 232120701020


Steam trap, cast iron body, float and 
thermostatic type, threaded, 103 kPa, 25 mm 
pipe size 218.15$                54.18$                   -$                      272.33$                


1 077123106600
Steel wire strainers, galvanized, rectangular, 
50mm x 75mm 30.51$                  5.69$                     -$                      36.20$                  


Valve adjustment 3,799.37$             2,305.24$              6,104.61$             
Welder Q1 0.5 29.41$                   29.41$                  
Welder  P 1 2,186.55$              2,186.55$             
QA inspection 0.5 1,107.98$            1,107.98$             
Base subtotal labor 5,629.18$            9,428.55$           
EMWG pipe factor 12.86956522 72,445.10$          72,445.10$           
Subtotal with EMGW 78,074.28$          81,873.65$           
Labor factor 2.5x 1.5 117,111.42$        117,111.42$         
SS premium fixtures 2.5x 2.5 -$                      -$                      
subtotal material 3,799.37$             
NC adjustment 0 -$                      


3,799.37$         195,185.70$     198,985.07$    
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Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


C_05_01 Tie-in to inactive plant drainage 
Data Release : Year 2020 Unit Cost Estimate


5 221113440610


Pipe, steel, black, threaded, 50 mm diameter, 
schedule 40, Spec. A-53, includes coupling and 
clevis hanger assembly sized for covering, 3 m 
OC 128.65$               366.35$                -$                     495.00$               


1 221113488020


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 50 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 2,147.16$            34.57$                  -$                     2,181.73$            


1 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 50 mm 
diameter, add 1 coupling (material only) per joint 
for installed price, incl joint coupling labor, excl 
joint coupling material 50.42$                 31.99$                  -$                     82.41$                 


1 221113484980


Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 40 mm 
diameter 39.62$                 11.87$                  -$                     51.49$                 


1 221113484980


Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 40 mm 
diameter 39.62$                 11.87$                  -$                     51.49$                 


Valve adjustment 2,405.47$            456.65$                2,862.12$            
Welder Q1 0.5 183.18$                183.18$               
Welder  P 1 90.30$                  90.30$                 
QA inspection 0.5 136.74$              136.74$               
Base subtotal labor 866.86$              3,272.33$          
EMWG pipe factor 12.86956522 11,156.14$         11,156.14$          
Subtotal with EMGW 12,023.01$         14,428.48$        
Labor factor 2.5x 1.5 18,034.51$         18,034.51$          
SS premium fixtures 2 2.5 -$                     -$                     
subtotal material 2,405.47$            32,462.98$        
NC adjustment 0 -$                     -$                     


2,405.47$        30,057.51$       32,462.98$      
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 D-58 


 
Table D-3: BOQ Section D – Process Systems 


  


    


Overnight 
materials 


costs 
Overnight 


labour costs 


Overnight 
equipment 


costs 


Total 
overnight 


costs 
Section D, Process Systems 


    
  


D_01 PHT and Moderator D20 Systems $13,162,668 $88,356,852 $0 $101,519,520 
  


  
        


D_02 TRF Feed Product System 
 


$3,873,897 $21,873,005 $0 $25,746,901 
  


  
        


D_03 Downgraded D20 System 
 


$3,471,832 $12,291,023 $0 $15,762,855 
  


  
        


D_04 D2O Clean-up System 
 


$2,151,089 $10,075,943 $0 $12,227,032 
  


  
        


D_05 Active Drain System 
 


$646,245 $8,567,081 $0 $9,213,327 
  


  
        


D_06 Inactive Drain System 
 


$72,395 $218,299 $0 $290,694 
  


  
        


D_07 Drum Handling and Cleaning Systems $1,079,312 $9,712,983 $0 $10,792,296 
  


  
        


    Total $24,457,439 $151,095,187 $0 $175,552,626 
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Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. 
O&P Ext. Total O&P


D_01_01 Equipment tanks and pumps
Data Release : Year 2020 Unit Cost Estimate


28 OPG PO #0024 Tanks (PHT, Moderator, Feed, Product) 4,495,958.00$                   243,461.70$                    4,739,419.70$                   
3 OPG PO #0024 Heat Exchangers 308,202.80$                      3,130.22$                        311,333.02$                      


17 OPG PO #0024 Pumps 1,563,010.00$                   17,737.92$                      1,580,747.92$                   


6,367,170.80$                   264,329.84$                    -$              6,631,500.64$                   
Tank crew 0.2 48,692.34$                      48,692.34$                        
Heat ex crew 0.33 1,043.41$                        1,043.41$                          
Pump crew 0.33 5,912.64$                        5,912.64$                          
subtotal labor 319,978.23$                  6,687,149.03$                 
Labor factor 2.5x 1.5 479,967.34$                  479,967.34$                      
SS premium fixtures 2.5x 2.5 -$                                  -$                                   


6,367,170.80$             799,945.57$               7,167,116.37$              


D_01_02 Pipe supports and misc fittings
Data Release : Year 2020 Unit Cost Estimate


4 221113481080


Pipe, fittings & valves, steel, black, 
grooved joint, 50 mm diameter, schedule 
40, includes coupling & clevis type hanger 
3 m OC 144.08$                             262.12$                           -$              406.20$                             


5 221113481080


Pipe, fittings & valves, steel, black, 
grooved joint, 50 mm diameter, schedule 
40, includes coupling & clevis type hanger 
3 m OC 180.10$                             327.65$                           -$              507.75$                             


6 221113481050


Pipe, fittings & valves, steel, black, 
grooved joint, 25 mm diameter, schedule 
40, includes coupling & clevis type hanger 
3 m OC 142.02$                             247.68$                           -$              389.70$                             


10 221113481070


Pipe, fittings & valves, steel, black, 
grooved joint, 40 mm diameter, schedule 
40, includes coupling & clevis type hanger 
3 m OC 313.80$                             510.80$                           -$              824.60$                             


5 221113481070


Pipe, fittings & valves, steel, black, 
grooved joint, 40 mm diameter, schedule 
40, includes coupling & clevis type hanger 
3 m OC 156.90$                             255.40$                           -$              412.30$                             


2 221113481090


Pipe, fittings & valves, steel, black, 
grooved joint, 65 mm diameter, schedule 
40, includes coupling & clevis type hanger 
3 m OC 122.46$                             165.12$                           -$              287.58$                             


5 221113481090


Pipe, fittings & valves, steel, black, 
grooved joint, 65 mm diameter, schedule 
40, includes coupling & clevis type hanger 
3 m OC 306.15$                             412.80$                           -$              718.95$                             


6 221113481100


Pipe, fittings & valves, steel, black, 
grooved joint, 80 mm diameter, schedule 
40, includes coupling & clevis type hanger 
3 m OC 487.74$                             563.46$                           -$              1,051.20$                          


22 221113481100


Pipe, fittings & valves, steel, black, 
grooved joint, 80 mm diameter, schedule 
40, includes coupling & clevis type hanger 
3 m OC 1,788.38$                          2,066.02$                        -$              3,854.40$                          


2 221113481110


Pipe, fittings & valves, steel, black, 
grooved joint, 100 mm diameter, schedule 
40, includes coupling & clevis type hanger 
3 m OC 193.46$                             208.46$                           -$              401.92$                             


386 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 
50 mm pipe size 3,890.88$                          23,700.40$                      -$              27,591.28$                        


7,725.97$                          28,719.91$                      -$              36,445.88$                        


Welder Q1 0.5 1,707.93$                        1,707.93$                          
Welder  P 1 1,603.65$                        1,603.65$                          
QA inspection 0.5 1,655.79$                     1,655.79$                          
subtotal labor 33,687.28$                   41,413.25$                     
Labor factor 2.5x 1.5 50,530.92$                   50,530.92$                        
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Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. 
O&P Ext. Total O&P


SS premium fixtures 2.5x 2.5 9,587.73$                          9,587.73$                          
17,313.70$                   84,218.20$                 101,531.90$                 


D_01_03 West Annex PHT pump suction piping
Data Release : Year 2020 Unit Cost Estimate


12 221113643640


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 304, includes 
couplings and hangers 3 m OC 5,865.36$                          1,721.40$                        -$              7,586.76$                          


38 221113643640


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 304, includes 
couplings and hangers 3 m OC 18,573.64$                        5,451.10$                        -$              24,024.74$                        


8 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 403.36$                             127.52$                           -$              530.88$                             


5 221113484100


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 100 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 478.50$                             286.40$                           -$              764.90$                             


1 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 50.42$                               24.25$                             -$              74.67$                               


10 221113484100


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 100 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 957.00$                             572.80$                           -$              1,529.80$                          


26 221113484100


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 100 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 2,488.20$                          1,489.28$                        -$              3,977.48$                          


9 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 842.76$                             143.46$                           -$              986.22$                             


2 221113485800


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 80 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 440.42$                             92.88$                             -$              533.30$                             
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Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. 
O&P Ext. Total O&P


4 221113485820


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 100 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,177.16$                          249.76$                           -$              1,426.92$                          


8 221113484950


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
20 mm diameter 226.40$                             63.60$                             -$              290.00$                             


1 221113484950


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
20 mm diameter 28.30$                               7.95$                               -$              36.25$                               


8 221113484916


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 80 mm 
diameter 518.64$                             169.28$                           -$              687.92$                             


2 221113485030


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
100 mm diameter 158.46$                             57.80$                             -$              216.26$                             


2 221113485030


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
100 mm diameter 158.46$                             57.80$                             -$              216.26$                             


7 221113484800


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 100 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 1,123.64$                          588.77$                           -$              1,712.41$                          


1 221113484800


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 100 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 160.52$                             84.11$                             -$              244.63$                             


2 221113484800


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 100 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 321.04$                             168.22$                           -$              489.26$                             


1 221113484990


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
50 mm diameter 42.70$                               15.94$                             -$              58.64$                               


2 221113485030


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
100 mm diameter 158.46$                             57.80$                             -$              216.26$                             


1 221113485030


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
100 mm diameter 79.23$                               28.90$                             -$              108.13$                             


CONFIDENTIAL ATTORNEY WORK PRODUCT


D - 61


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 127 of 350







Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. 
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1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$                          26.32$                             -$              8,088.98$                          


8 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 64,501.28$                        210.56$                           -$              64,711.84$                        


8 221113488050


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 100 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 64,501.28$                        520.16$                           -$              65,021.44$                        


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$                        52.64$                             -$              16,177.96$                        


8 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 64,501.28$                        210.56$                           -$              64,711.84$                        


2 221113488050


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 100 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$                        130.04$                           -$              16,255.36$                        


1 221113488050


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 100 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$                          65.02$                             -$              8,127.68$                          


8 221113643580


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 304, includes 
couplings and hangers 3 m OC 724.40$                             466.48$                           -$              1,190.88$                          


4 221113643560


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 304, includes 
couplings and hangers 3 m OC 185.24$                             200.20$                           -$              385.44$                             


1 221113643580


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 304, includes 
couplings and hangers 3 m OC 90.55$                               58.31$                             -$              148.86$                             


1 221113643560


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 304, includes 
couplings and hangers 3 m OC 46.31$                               50.05$                             -$              96.36$                               


1 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 49.39$                               15.94$                             -$              65.33$                               
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1 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 28.30$                               7.95$                               -$              36.25$                               


8 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 
50 mm pipe size 80.64$                               491.20$                           -$              571.84$                             


2 221113484918


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 100 mm 
diameter 180.08$                             57.80$                             -$              237.88$                             


8 221113484918


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 100 mm 
diameter 720.32$                             231.20$                           -$              951.52$                             


278,237.70$                      14,253.45$                      -$              292,491.15$                      


Sampling 19,057.50$                      19,057.50$                        
Welder Q1 0.5 6,040.26$                        6,040.26$                          
Welder  P 1 1,909.73$                        1,909.73$                          
QA inspection 0.5 3,975.00$                     3,975.00$                          
Base subtotal labor 45,235.94$                   323,473.64$                    
EMWG pipe factor 35.9782609 1,627,510.27$               1,627,510.27$                   
Subtotal with EMGW 1,672,746.21$               1,950,983.91$                 
Labor factor 2.5x 1.5 2,509,119.31$               2,509,119.31$                   
SS premium fixtures 2.5x 2.5 88,278.50$                        88,278.50$                        
Material subtotal 366,516.20$                      4,548,381.71$                 
NC factor 0 -$                                  -$                                   


366,516.20$                 4,181,865.51$            4,548,381.71$              
D_01_04 West Annex PHT Pump discharge piping
Data Release : Year 2020 Unit Cost Estimate


65 221113643560


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 304, includes 
couplings and hangers 3 m OC 3,010.15$                          3,253.25$                        -$              6,263.40$                          


3 221113643610


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 304, includes 
couplings and hangers 3 m OC 580.35$                             247.68$                           -$              828.03$                             


143 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 17,215.77$                        7,304.44$                        -$              24,520.21$                        


116 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 19,337.20$                        6,763.96$                        -$              26,101.16$                        


5 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 1,672.15$                          412.80$                           -$              2,084.95$                          


2 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 668.86$                             165.12$                           -$              833.98$                             


2 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 668.86$                             165.12$                           -$              833.98$                             


72 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 24,078.96$                        5,944.32$                        -$              30,023.28$                        


54 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 37,507.32$                        7,746.30$                        -$              45,253.62$                        
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3 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 280.92$                             47.82$                             -$              328.74$                             


8 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 749.12$                             127.52$                           -$              876.64$                             


41 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 3,839.24$                          653.54$                           -$              4,492.78$                          


23 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,159.66$                          366.62$                           -$              1,526.28$                          


2 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 100.84$                             63.98$                             -$              164.82$                             


25 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,260.50$                          799.75$                           -$              2,060.25$                          


13 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 80 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,143.74$                          563.42$                           -$              1,707.16$                          


2 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 329.28$                             69.14$                             -$              398.42$                             


2 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 329.28$                             69.14$                             -$              398.42$                             


1 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 164.64$                             34.57$                             -$              199.21$                             


2 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 329.28$                             69.14$                             -$              398.42$                             


CONFIDENTIAL ATTORNEY WORK PRODUCT


D - 64


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 130 of 350







Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. 
O&P Ext. Total O&P


12 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,975.68$                          414.84$                           -$              2,390.52$                          


4 221113485800


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 80 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 880.84$                             185.76$                           -$              1,066.60$                          


4 221113484950


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
20 mm diameter 113.20$                             31.80$                             -$              145.00$                             


3 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 84.90$                               23.85$                             -$              108.75$                             


1 221113484980


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
40 mm diameter 39.62$                               11.87$                             -$              51.49$                               


3 221113485000


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
65 mm diameter 149.73$                             53.73$                             -$              203.46$                             


1 221113484700


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 20 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 100.33$                             21.16$                             -$              121.49$                             


4 221113484700


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 20 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 401.32$                             84.64$                             -$              485.96$                             


5 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 385.90$                             121.25$                           -$              507.15$                             


4 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 308.72$                             187.84$                           -$              496.56$                             


5 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 385.90$                             121.25$                           -$              507.15$                             


4 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 308.72$                             97.00$                             -$              405.72$                             


2 221113484760


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 40 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 154.36$                             72.24$                             -$              226.60$                             


10 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 771.80$                             469.60$                           -$              1,241.40$                          
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2 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 211.98$                             130.04$                           -$              342.02$                             


3 221113484980


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
40 mm diameter 118.86$                             35.61$                             -$              154.47$                             


5 221113484990


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
50 mm diameter 213.50$                             79.70$                             -$              293.20$                             


6 221113484990


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
50 mm diameter 256.20$                             95.64$                             -$              351.84$                             


1 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter 39.10$                               7.95$                               -$              47.05$                               


3 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter 117.30$                             23.85$                             -$              141.15$                             


7 221113488240


Pipe, fittings & valves, valve, butterfly, 
stainless steel trim, grooved joint, 40 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl 2 position 
handle, excl joint coupling material 56,438.62$                        184.24$                           -$              56,622.86$                        


11 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 88,689.26$                        289.52$                           -$              88,978.78$                        


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$                          26.32$                             -$              8,088.98$                          


2 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$                        69.14$                             -$              16,194.46$                        


4 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 32,250.64$                        138.28$                           -$              32,388.92$                        


3 221113488030


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 80 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 24,187.98$                        143.97$                           -$              24,331.95$                        


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$                        52.64$                             -$              16,177.96$                        


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$                        52.64$                             -$              16,177.96$                        


2 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$                        69.14$                             -$              16,194.46$                        
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2 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$                        69.14$                             -$              16,194.46$                        


2 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$                        69.14$                             -$              16,194.46$                        


3 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 24,187.98$                        103.71$                           -$              24,291.69$                        


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$                        52.64$                             -$              16,177.96$                        


1 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$                          34.57$                             -$              8,097.23$                          


2 221113488030


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 80 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$                        95.98$                             -$              16,221.30$                        


1 221113488030


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 80 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 43,498.65$                        47.99$                             -$              43,546.64$                        


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 43,498.65$                        26.32$                             -$              43,524.97$                        


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 43,498.65$                        26.32$                             -$              43,524.97$                        


1 232120880120
Venturi flow, measuring device, 25 mm 
diameter 344.72$                             42.83$                             -$              387.55$                             


1 221113485030


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
100 mm diameter 79.23$                               28.90$                             -$              108.13$                             


6 221113484950


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
20 mm diameter 169.80$                             47.70$                             -$              217.50$                             


2 221113484950


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
20 mm diameter 56.60$                               15.90$                             -$              72.50$                               


4 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 113.20$                             31.80$                             -$              145.00$                             


6 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 169.80$                             47.70$                             -$              217.50$                             


2 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 154.36$                             93.92$                             -$              248.28$                             


1 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 
50 mm pipe size 10.08$                               61.40$                             -$              71.48$                               
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623,920.18$                      39,059.10$                      -$              662,979.28$                      
Sampling 19,057.50$                      19,057.50$                        
Welder Q1 0.5 4,092.42$                        4,092.42$                          
Welder Q2 0.33 2,582.10$                        2,582.10$                          
Welder  P 1 23,127.97$                      23,127.97$                        
QA inspection 1 29,802.49$                   29,802.49$                        
Base subtotal labor 117,721.57$                  741,641.75$                    
EMWG pipe factor 35.9782609 4,235,417.36$               4,235,417.36$                   
Subtotal with EMGW 4,353,138.93$               4,977,059.11$                 
Labor factor 2.5x 1.5 6,529,708.39$               6,529,708.39$                   
SS premium fixtures 2.5x 2.5 44,505.63$                        44,505.63$                        
Material subtotal 668,425.81$                      11,551,273.12$               
NC factor 0.32448049 54,203.65$                        54,203.65$                        


722,629.46$                 10,882,847.31$          11,605,476.77$            


D_01_05 West Annex PHT tank inlet and vent piping
Data Release : Year 2020 Unit Cost Estimate


1 221113643580


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 304, includes 
couplings and hangers 3 m OC 90.55$                               58.31$                             -$              148.86$                             


5 221113643560


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 304, includes 
couplings and hangers 3 m OC 231.55$                             250.25$                           -$              481.80$                             


2 221113643580


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 304, includes 
couplings and hangers 3 m OC 181.10$                             116.62$                           -$              297.72$                             


11 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 1,324.29$                          561.88$                           -$              1,886.17$                          


52 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 17,390.36$                        4,293.12$                        -$              21,683.48$                        


114 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 38,125.02$                        9,411.84$                        -$              47,536.86$                        


40 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 27,783.20$                        5,738.00$                        -$              33,521.20$                        


1 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 93.64$                               15.94$                             -$              109.58$                             


8 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 749.12$                             127.52$                           -$              876.64$                             


20 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,008.40$                          639.80$                           -$              1,648.20$                          


15 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 756.30$                             479.85$                           -$              1,236.15$                          


31 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,563.02$                          991.69$                           -$              2,554.71$                          
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2 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 80 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 175.96$                             86.68$                             -$              262.64$                             


7 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 80 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 615.86$                             303.38$                           -$              919.24$                             


3 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 493.92$                             103.71$                           -$              597.63$                             


1 221113485800


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 80 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 220.21$                             46.44$                             -$              266.65$                             


1 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 77.18$                               46.96$                             -$              124.14$                             


16 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 1,234.88$                          751.36$                           -$              1,986.24$                          


4 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter 156.40$                             31.80$                             -$              188.20$                             


2 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter 78.20$                               15.90$                             -$              94.10$                               


1 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter 39.10$                               7.95$                               -$              47.05$                               


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$                        52.64$                             -$              16,177.96$                        


8 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 64,501.28$                        276.56$                           -$              64,777.84$                        


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$                          26.32$                             -$              8,088.98$                          


8 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 64,501.28$                        210.56$                           -$              64,711.84$                        
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1 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$                          34.57$                             -$              8,097.23$                          


2 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$                        69.14$                             -$              16,194.46$                        


1 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 28.30$                               7.95$                               -$              36.25$                               


1 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 28.30$                               7.95$                               -$              36.25$                               


20 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 
50 mm pipe size 201.60$                             1,228.00$                        -$              1,429.60$                          


270,024.98$                      25,992.69$                      -$              296,017.67$                      
Sampling 19,057.50$                      19,057.50$                        
Welder Q1 0.5 9,939.73$                        9,939.73$                          
Welder Q2 0.33 1,912.67$                        1,912.67$                          
Welder  P 0.5 3,056.62$                        3,056.62$                          
QA inspection 1 14,909.01$                   14,909.01$                        
Base subtotal labor 74,868.21$                   344,893.19$                    
EMWG pipe factor 35.9782609 2,693,628.11$               2,693,628.11$                   
Subtotal with EMGW 2,768,496.32$               3,038,521.30$                 
Labor factor 2.5x 1.5 4,152,744.49$               4,152,744.49$                   
SS premium fixtures 2.5x 2.5 18,800.98$                        18,800.98$                        
Materialsl subtotla 288,825.96$                      7,210,066.76$                 
NC factor 0.32448049 6,100.55$                          6,100.55$                          


294,926.50$                 6,921,240.81$            7,216,167.31$              


D_01_06 West annex mod pump suction piping
Data Release : Year 2020 Unit Cost Estimate


3 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 361.17$                             153.24$                           -$              514.41$                             


3 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 361.17$                             153.24$                           -$              514.41$                             


37 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 12,373.91$                        3,054.72$                        -$              15,428.63$                        


8 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 749.12$                             127.52$                           -$              876.64$                             


13 221113484080


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 65 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 655.46$                             462.80$                           -$              1,118.26$                          


19 221113484080


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 65 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 957.98$                             676.40$                           -$              1,634.38$                          
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1 221113484780


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 65 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 77.18$                               53.15$                             -$              130.33$                             


7 221113484780


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 65 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 540.26$                             372.05$                           -$              912.31$                             


4 221113485790


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 65 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 819.08$                             154.80$                           -$              973.88$                             


2 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 329.28$                             69.14$                             -$              398.42$                             


2 221113484990


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
50 mm diameter 85.40$                               31.88$                             -$              117.28$                             


7 221113485000


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
65 mm diameter 349.37$                             125.37$                           -$              474.74$                             


1 221113484980


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
40 mm diameter 39.62$                               11.87$                             -$              51.49$                               


1 221113484980


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
40 mm diameter 39.62$                               11.87$                             -$              51.49$                               


1 221113484980


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
40 mm diameter 39.62$                               11.87$                             -$              51.49$                               


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$                          26.32$                             -$              8,088.98$                          


7 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 56,438.62$                        184.24$                           -$              56,622.86$                        


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$                          26.32$                             -$              8,088.98$                          


9 221113488030


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 80 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 391,487.85$                      431.91$                           -$              391,919.76$                      


7 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 304,490.55$                      184.24$                           -$              304,674.79$                      
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1 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter 39.10$                               7.95$                               -$              47.05$                               


1 221113484914


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 65 mm 
diameter 56.08$                               17.91$                             -$              73.99$                               


1 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 28.30$                               7.95$                               -$              36.25$                               


1 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 49.39$                               15.94$                             -$              65.33$                               


1 221113484914


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 65 mm 
diameter 56.08$                               17.91$                             -$              73.99$                               


1 221113484914


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 65 mm 
diameter 56.08$                               17.91$                             -$              73.99$                               


1 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 28.30$                               7.95$                               -$              36.25$                               


4 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 
50 mm pipe size 40.32$                               245.60$                           -$              285.92$                             


2 221113484918


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 100 mm 
diameter 180.08$                             57.80$                             -$              237.88$                             


7 221113484920


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 125 mm 
diameter 813.96$                             249.20$                           -$              1,063.16$                          


787,668.27$                      6,969.07$                        -$              794,637.34$                      
Sampling 19,057.50$                      19,057.50$                        
Welder Q1 0.5 2,845.97$                        2,845.97$                          
Welder  P 1 1,277.14$                        1,277.14$                          
QA inspection 0.5 2,061.55$                     2,061.55$                          
Base subtotal labor 32,211.23$                   819,879.50$                    
EMWG pipe factor 35.9782609 1,158,903.95$               1,158,903.95$                   
Subtotal with EMGW 1,191,115.17$               1,978,783.44$                 
Labor factor 2.5x 1.5 1,786,672.76$               1,786,672.76$                   
SS premium fixtures 2.5x 2.5 15,074.20$                        15,074.20$                        
Materials subtotal 802,742.47$                      3,780,530.40$                 
NC factor 0.32448049 4,891.28$                          4,891.28$                          


807,633.75$                 2,977,787.93$            3,785,421.69$              
D_01_07 West annext mod pump discharge  piping
Data Release : Year 2020 Unit Cost Estimate


5 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 529.95$                             250.25$                           -$              780.20$                             


33 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 3,497.67$                          1,651.65$                        -$              5,149.32$                          


5 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 601.95$                             255.40$                           -$              857.35$                             


129 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 15,530.31$                        6,589.32$                        -$              22,119.63$                        


78 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 13,002.60$                        4,548.18$                        -$              17,550.78$                        
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48 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 8,001.60$                          2,798.88$                        -$              10,800.48$                        


72 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 24,078.96$                        5,944.32$                        -$              30,023.28$                        


5 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 1,672.15$                          412.80$                           -$              2,084.95$                          


198 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 66,217.14$                        16,346.88$                      -$              82,564.02$                        


12 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 4,013.16$                          990.72$                           -$              5,003.88$                          


21 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,966.44$                          334.74$                           -$              2,301.18$                          


8 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 749.12$                             127.52$                           -$              876.64$                             


43 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 4,026.52$                          685.42$                           -$              4,711.94$                          


17 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 857.14$                             270.98$                           -$              1,128.12$                          


11 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 554.62$                             175.34$                           -$              729.96$                             


16 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 806.72$                             388.00$                           -$              1,194.72$                          


1 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 50.42$                               31.99$                             -$              82.41$                               


1 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 50.42$                               31.99$                             -$              82.41$                               
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16 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 806.72$                             511.84$                           -$              1,318.56$                          


44 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 2,218.48$                          1,407.56$                        -$              3,626.04$                          


2 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 329.28$                             69.14$                             -$              398.42$                             


2 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 329.28$                             69.14$                             -$              398.42$                             


3 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 493.92$                             103.71$                           -$              597.63$                             


14 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 2,304.96$                          483.98$                           -$              2,788.94$                          


1 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 164.64$                             34.57$                             -$              199.21$                             


1 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 164.64$                             34.57$                             -$              199.21$                             


1 221113484990


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
50 mm diameter 42.70$                               15.94$                             -$              58.64$                               


6 221113484950


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
20 mm diameter 169.80$                             47.70$                             -$              217.50$                             


2 221113484950


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
20 mm diameter 56.60$                               15.90$                             -$              72.50$                               


1 221113484970


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
32 mm diameter 36.53$                               9.96$                               -$              46.49$                               


1 221113484970


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
32 mm diameter 36.53$                               9.96$                               -$              46.49$                               


2 221113484990


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
50 mm diameter 85.40$                               31.88$                             -$              117.28$                             
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1 221113484700


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 20 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 100.33$                             21.16$                             -$              121.49$                             


1 221113484700


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 20 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 100.33$                             21.16$                             -$              121.49$                             


3 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 231.54$                             72.75$                             -$              304.29$                             


1 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 77.18$                               24.25$                             -$              101.43$                             


1 221113484760


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 40 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 77.18$                               36.12$                             -$              113.30$                             


1 221113484760


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 40 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 77.18$                               36.12$                             -$              113.30$                             


2 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 154.36$                             48.50$                             -$              202.86$                             


2 221113484700


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 20 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 200.66$                             42.32$                             -$              242.98$                             


1 221113484700


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 20 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 100.33$                             21.16$                             -$              121.49$                             


10 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 771.80$                             469.60$                           -$              1,241.40$                          


1 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter 39.10$                               7.95$                               -$              47.05$                               


1 221113484910


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 40 mm 
diameter 39.10$                               11.87$                             -$              50.97$                               


11 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 543.29$                             175.34$                           -$              718.63$                             


7 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 345.73$                             111.58$                           -$              457.31$                             


3 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 148.17$                             47.82$                             -$              195.99$                             


1 221113484914


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 65 mm 
diameter 56.08$                               17.91$                             -$              73.99$                               


1 221113484910


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 40 mm 
diameter 39.10$                               11.87$                             -$              50.97$                               
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6 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 260,991.90$                      157.92$                           -$              261,149.82$                      


12 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 521,983.80$                      315.84$                           -$              522,299.64$                      


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 43,498.65$                        26.32$                             -$              43,524.97$                        


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 43,498.65$                        26.32$                             -$              43,524.97$                        


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 43,498.65$                        26.32$                             -$              43,524.97$                        


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 43,498.65$                        26.32$                             -$              43,524.97$                        


10 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 3,961.70$                          345.70$                           -$              4,307.40$                          


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 792.34$                             52.64$                             -$              844.98$                             


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 396.17$                             26.32$                             -$              422.49$                             


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 396.17$                             26.32$                             -$              422.49$                             


8 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 3,169.36$                          276.56$                           -$              3,445.92$                          


4 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 173,994.60$                      138.28$                           -$              174,132.88$                      
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3 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 1,188.51$                          78.96$                             -$              1,267.47$                          


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 792.34$                             52.64$                             -$              844.98$                             


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 396.17$                             26.32$                             -$              422.49$                             


9 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 254.70$                             71.55$                             -$              326.25$                             


9 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 254.70$                             71.55$                             -$              326.25$                             


50 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 
50 mm pipe size 504.00$                             3,070.00$                        -$              3,574.00$                          


1,299,618.89$                   50,673.59$                      -$              1,350,292.48$                   
Sampling 19,057.50$                      19,057.50$                        
Welder Q1 0.5 11,856.32$                      11,856.32$                        
Welder  P 1 26,960.96$                      26,960.96$                        
QA inspection 1 38,817.28$                   38,817.28$                        
Base subtotal labor 147,365.64$                  1,446,984.53$                 
EMWG pipe factor 35.9782609 5,301,959.44$               5,301,959.44$                   
Subtotal with EMGW 5,449,325.08$               6,748,943.97$                   
Labor factor 2.5x 1.5 8,173,987.62$               8,173,987.62$                   
SS premium fixtures 2.5x 2.5 52,029.78$                        52,029.78$                        
Materials subtotal 1,351,648.67$                   14,974,961.36$               
NC factor 0.32448049 16,882.65$                        16,882.65$                        


1,368,531.31$             13,623,312.70$          14,991,844.01$            
D_01_08 West annex mod tank inlet and vent piping
Data Release : Year 2020 Unit Cost Estimate


5 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 529.95$                             250.25$                           -$              780.20$                             


5 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 529.95$                             250.25$                           -$              780.20$                             


5 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 601.95$                             255.40$                           -$              857.35$                             


10 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 1,203.90$                          510.80$                           -$              1,714.70$                          


62 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 20,734.66$                        5,118.72$                        -$              25,853.38$                        


160 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 53,508.80$                        13,209.60$                      -$              66,718.40$                        


22 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 15,280.76$                        3,155.90$                        -$              18,436.66$                        


1 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 93.64$                               15.94$                             -$              109.58$                             
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8 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 749.12$                             127.52$                           -$              876.64$                             


27 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,361.34$                          654.75$                           -$              2,016.09$                          


3 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 151.26$                             72.75$                             -$              224.01$                             


32 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,613.44$                          1,023.68$                        -$              2,637.12$                          


36 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,815.12$                          1,151.64$                        -$              2,966.76$                          


1 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 80 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 87.98$                               43.34$                             -$              131.32$                             


6 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 80 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 527.88$                             260.04$                           -$              787.92$                             


2 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 329.28$                             69.14$                             -$              398.42$                             


1 221113485800


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 80 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 220.21$                             46.44$                             -$              266.65$                             


2 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 56.60$                               15.90$                             -$              72.50$                               


1 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 28.30$                               7.95$                               -$              36.25$                               


25 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 
50 mm pipe size 252.00$                             1,535.00$                        -$              1,787.00$                          


99,676.14$                        27,775.01$                      -$              127,451.15$                      
Sampling 19,057.50$                      19,057.50$                        
Welder Q1 0.5 9,339.07$                        9,339.07$                          
Welder Q2 0.33 1,051.97$                        1,051.97$                          
Welder  P 1 5,940.97$                        5,940.97$                          
QA inspection 1 16,332.01$                   16,332.01$                        
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Base subtotal labor 79,496.52$                   179,172.66$                    
EMWG pipe factor 35.9782609 2,860,146.65$               2,860,146.65$                   
Subtotal with EMGW 2,939,643.18$               3,039,319.32$                 
Labor factor 2.5x 1.5 4,409,464.77$               4,409,464.77$                   
SS premium fixtures 2.5x 2.5 18,215.43$                        18,215.43$                        
materialst subtotal 117,891.57$                      7,466,999.51$                 
NC factor 0.32448049 5,910.55$                          5,910.55$                          


123,802.12$                 7,349,107.95$            7,472,910.06$              
D_01_09 West annex vapor recovry piping
Data Release : Year 2020 Unit Cost Estimate


5 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 529.95$                             250.25$                           -$              780.20$                             


5 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 529.95$                             250.25$                           -$              780.20$                             


5 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 529.95$                             250.25$                           -$              780.20$                             


5 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 601.95$                             255.40$                           -$              857.35$                             


60 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 20,065.80$                        4,953.60$                        -$              25,019.40$                        


80 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 26,754.40$                        6,604.80$                        -$              33,359.20$                        


1 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 93.64$                               15.94$                             -$              109.58$                             


19 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 957.98$                             607.81$                           -$              1,565.79$                          


53 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 2,672.26$                          1,695.47$                        -$              4,367.73$                          


4 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 658.56$                             138.28$                           -$              796.84$                             
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4 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 658.56$                             138.28$                           -$              796.84$                             


47 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 7,738.08$                          1,624.79$                        -$              9,362.87$                          


4 221113485790


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 65 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 819.08$                             154.80$                           -$              973.88$                             


12 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 926.16$                             563.52$                           -$              1,489.68$                          


4 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 308.72$                             187.84$                           -$              496.56$                             


4 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 308.72$                             187.84$                           -$              496.56$                             


16 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 1,234.88$                          751.36$                           -$              1,986.24$                          


4 221113484990


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
50 mm diameter 170.80$                             63.76$                             -$              234.56$                             


1 221113484990


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
50 mm diameter 42.70$                               15.94$                             -$              58.64$                               


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$                          26.32$                             -$              8,088.98$                          


1 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$                          34.57$                             -$              8,097.23$                          


3 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 24,187.98$                        103.71$                           -$              24,291.69$                        
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2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$                        52.64$                             -$              16,177.96$                        


3 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 24,187.98$                        103.71$                           -$              24,291.69$                        


3 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 24,187.98$                        103.71$                           -$              24,291.69$                        


6 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 260,991.90$                      207.42$                           -$              261,199.32$                      


6 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 260,991.90$                      207.42$                           -$              261,199.32$                      


20 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 161,253.20$                      691.40$                           -$              161,944.60$                      


6 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 48,375.96$                        157.92$                           -$              48,533.88$                        


4 221119263030


Pressure regulator, steam, high capacity, 
bronze body, stainless steel trim, threaded, 
20 mm diameter 13,891.52$                        134.16$                           -$              14,025.68$                        


4 221119263040


Pressure regulator, steam, high capacity, 
bronze body, stainless steel trim, threaded, 
25 mm diameter 15,435.00$                        171.32$                           -$              15,606.32$                        


1 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 28.30$                               7.95$                               -$              36.25$                               


931,384.50$                      20,712.43$                      -$              952,096.93$                      
Sampling 19,057.50$                      19,057.50$                        
Welder Q1 0.5 5,856.60$                        5,856.60$                          
Welder  P 1 8,999.23$                        8,999.23$                          
QA inspection 1 14,855.83$                   14,855.83$                        
Base subtotal labor 69,481.59$                   1,000,866.09$                 
EMWG pipe factor 35.9782609 2,499,826.77$               2,499,826.77$                   
Subtotal with EMGW 2,569,308.36$               3,500,692.86$                 
Labor factor 2.5x 1.5 3,853,962.54$               3,853,962.54$                   
SS premium fixtures 2.5x 2.5 114,862.40$                      114,862.40$                      
Materials subtotal 1,046,246.90$                   7,469,517.80$                 
NC factor 0.32448049 37,270.61$                        37,270.61$                        


1,083,517.51$             6,423,270.90$            7,506,788.41$              
D_01_10 West annex vapor recovery drain piping
Data Release : Year 2020 Unit Cost Estimate


45 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 5,417.55$                          2,298.60$                        -$              7,716.15$                          


37 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 6,167.90$                          2,157.47$                        -$              8,325.37$                          
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2 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 187.28$                             31.88$                             -$              219.16$                             


13 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,217.32$                          207.22$                           -$              1,424.54$                          


17 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 857.14$                             270.98$                           -$              1,128.12$                          


2 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 329.28$                             69.14$                             -$              398.42$                             


2 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 154.36$                             48.50$                             -$              202.86$                             


2 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 56.60$                               15.90$                             -$              72.50$                               


1 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 77.18$                               24.25$                             -$              101.43$                             


3 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 130,495.95$                      78.96$                             -$              130,574.91$                      


8 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 
50 mm pipe size 80.64$                               491.20$                           -$              571.84$                             


145,041.20$                      5,694.10$                        -$              150,735.30$                      
Welder  P 1 5,694.10$                        5,694.10$                          
QA inspection 1 5,694.10$                     5,694.10$                          
Base subtotal labor 17,082.30$                   162,123.50$                    
EMWG pipe factor 35.9782609 614,591.45$                  614,591.45$                      
Subtotal with EMGW 631,673.75$                  776,714.95$                    
Labor factor 2.5x 1.5 947,510.62$                  947,510.62$                      
SS premium fixtures 2.5x 2.5 7,399.50$                          7,399.50$                          
Subtotal material 152,440.70$                      1,731,625.06$                 
NC factor 0.32448049 49,464.03$                        49,464.03$                        


201,904.73$                 1,579,184.36$            1,781,089.10$              
D_01_11 West annex 87m elev tie in piping
Data Release : Year 2020 Unit Cost Estimate


20 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 2,119.80$                          1,001.00$                        -$              3,120.80$                          
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5 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 601.95$                             255.40$                           -$              857.35$                             


73 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 24,413.39$                        6,026.88$                        -$              30,440.27$                        


37 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 12,373.91$                        3,054.72$                        -$              15,428.63$                        


34 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 23,615.72$                        4,877.30$                        -$              28,493.02$                        


20 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,872.80$                          318.80$                           -$              2,191.60$                          


41 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 2,067.22$                          994.25$                           -$              3,061.47$                          


2 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 100.84$                             63.98$                             -$              164.82$                             


25 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 1,929.50$                          1,174.00$                        -$              3,103.50$                          


10 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 771.80$                             469.60$                           -$              1,241.40$                          


2 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 211.98$                             130.04$                           -$              342.02$                             


10 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 1,059.90$                          650.20$                           -$              1,710.10$                          


1 221113484916


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 80 mm 
diameter 64.83$                               21.16$                             -$              85.99$                               


6 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 296.34$                             95.64$                             -$              391.98$                             


3 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 148.17$                             47.82$                             -$              195.99$                             
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2 221113484916


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 80 mm 
diameter 129.66$                             42.32$                             -$              171.98$                             


1 221113484916


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 80 mm 
diameter 64.83$                               21.16$                             -$              85.99$                               


1 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 77.18$                               46.96$                             -$              124.14$                             


8 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 64,501.28$                        210.56$                           -$              64,711.84$                        


4 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 32,250.64$                        105.28$                           -$              32,355.92$                        


8 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 226.40$                             63.60$                             -$              290.00$                             


4 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 113.20$                             31.80$                             -$              145.00$                             


2 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 
50 mm pipe size 20.16$                               122.80$                           -$              142.96$                             


169,031.50$                      19,825.27$                      -$              188,856.77$                      
Welder Q1 0.5 4,973.24$                        4,973.24$                          
Welder Q2 0.33 1,625.77$                        1,625.77$                          
Welder  P 1 5,001.49$                        5,001.49$                          
QA inspection 1 11,600.50$                   11,600.50$                        
Base subtotal labor 43,026.26$                   212,057.76$                    
EMWG pipe factor 35.9782609 1,548,010.13$               1,548,010.13$                   
Subtotal with EMGW 1,591,036.39$               1,760,067.89$                 
Labor factor 2.5x 1.5 2,386,554.58$               2,386,554.58$                   
SS premium fixtures 2.5x 2.5 22,887.03$                        22,887.03$                        
Subtotal material 191,918.53$                      4,169,509.50$                 
NC factor 0.32448049 62,273.82$                        62,273.82$                        


254,192.34$                 3,977,590.97$            4,231,783.32$              


D_01_12 West Annex tunnel and 94m elev tie in piping
Data Release : Year 2020 Unit Cost Estimate


49 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 5,193.51$                          2,452.45$                        -$              7,645.96$                          


5 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 601.95$                             255.40$                           -$              857.35$                             


37 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 6,167.90$                          2,157.47$                        -$              8,325.37$                          


35 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 5,834.50$                          2,040.85$                        -$              7,875.35$                          


163 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 54,512.09$                        13,457.28$                      -$              67,969.37$                        
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278 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 92,971.54$                        22,951.68$                      -$              115,923.22$                      


20 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 6,688.60$                          1,651.20$                        -$              8,339.80$                          


287 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 199,344.46$                      41,170.15$                      -$              240,514.61$                      


21 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 14,586.18$                        3,012.45$                        -$              17,598.63$                        


19 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,779.16$                          302.86$                           -$              2,082.02$                          


42 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 3,932.88$                          669.48$                           -$              4,602.36$                          


5 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 468.20$                             79.70$                             -$              547.90$                             


3 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 151.26$                             47.82$                             -$              199.08$                             


4 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 201.68$                             63.76$                             -$              265.44$                             


11 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 554.62$                             175.34$                           -$              729.96$                             
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9 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 453.78$                             143.46$                           -$              597.24$                             


25 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,260.50$                          606.25$                           -$              1,866.75$                          


60 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 3,025.20$                          1,455.00$                        -$              4,480.20$                          


23 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,159.66$                          735.77$                           -$              1,895.43$                          


3 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 151.26$                             95.97$                             -$              247.23$                             


96 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 4,840.32$                          3,071.04$                        -$              7,911.36$                          


4 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 201.68$                             127.96$                           -$              329.64$                             


3 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 80 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 263.94$                             130.02$                           -$              393.96$                             


28 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 80 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 2,463.44$                          1,213.52$                        -$              3,676.96$                          


93 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 80 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 8,182.14$                          4,030.62$                        -$              12,212.76$                        
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6 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 80 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 527.88$                             260.04$                           -$              787.92$                             


1 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter 39.10$                               7.95$                               -$              47.05$                               


1 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter 39.10$                               7.95$                               -$              47.05$                               


1 221113484910


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 40 mm 
diameter 39.10$                               11.87$                             -$              50.97$                               


1 221113484916


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 80 mm 
diameter 64.83$                               21.16$                             -$              85.99$                               


2 221113484916


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 80 mm 
diameter 129.66$                             42.32$                             -$              171.98$                             


1 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 77.18$                               24.25$                             -$              101.43$                             


1 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 77.18$                               24.25$                             -$              101.43$                             


6 221113484760


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 40 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 463.08$                             216.72$                           -$              679.80$                             


1 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 77.18$                               46.96$                             -$              124.14$                             


1 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 105.99$                             65.02$                             -$              171.01$                             


12 221113484980


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
40 mm diameter 475.44$                             142.44$                           -$              617.88$                             


3 221113484980


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
40 mm diameter 118.86$                             35.61$                             -$              154.47$                             


5 221113484990


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
50 mm diameter 213.50$                             79.70$                             -$              293.20$                             
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1 221113484990


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
50 mm diameter 42.70$                               15.94$                             -$              58.64$                               


2 221113484990


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
50 mm diameter 85.40$                               31.88$                             -$              117.28$                             


1 221113484990


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
50 mm diameter 42.70$                               15.94$                             -$              58.64$                               


9 221113485010


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
80 mm diameter 495.45$                             190.44$                           -$              685.89$                             


1 221113485010


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
80 mm diameter 55.05$                               21.16$                             -$              76.21$                               


1 221113485010


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
80 mm diameter 55.05$                               21.16$                             -$              76.21$                               


6 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 48,375.96$                        157.92$                           -$              48,533.88$                        


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$                          26.32$                             -$              8,088.98$                          


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$                          26.32$                             -$              8,088.98$                          


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$                          26.32$                             -$              8,088.98$                          


24 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 679.20$                             190.80$                           -$              870.00$                             


1 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 28.30$                               7.95$                               -$              36.25$                               


61 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 
50 mm pipe size 614.88$                             3,745.40$                        -$              4,360.28$                          


492,101.20$                      107,561.29$                    -$              599,662.49$                      
Welder Q1 0.5 22,029.36$                      22,029.36$                        
Welder Q2 0.33 14,727.53$                      14,727.53$                        
Welder  P 1 19,319.98$                      19,319.98$                        
QA inspection 1 56,076.87$                   56,076.87$                        
Base subtotal labor 219,715.03$                  711,816.23$                    
EMWG pipe factor 35.9782609 7,904,964.55$               7,904,964.55$                   
Subtotal with EMGW 8,124,679.57$               8,616,780.77$                 
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Labor factor 2.5x 1.5 12,187,019.36$             12,187,019.36$                 
SS premium fixtures 2.5x 2.5 84,091.33$                        84,091.33$                        
Subtotal matertials 576,192.53$                      20,887,891.46$               
NC factor 0.32448049 136,131.66$                      136,131.66$                      


712,324.18$                 20,311,698.93$          21,024,023.11$            
D_01_13 West annex 100m elev tie in piping
Data Release : Year 2020 Unit Cost Estimate


35 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 3,709.65$                          1,751.75$                        -$              5,461.40$                          


70 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 11,669.00$                        4,081.70$                        -$              15,750.70$                        


74 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 12,335.80$                        4,314.94$                        -$              16,650.74$                        


107 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 35,784.01$                        8,833.92$                        -$              44,617.93$                        


112 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 37,456.16$                        9,246.72$                        -$              46,702.88$                        


71 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 49,315.18$                        10,184.95$                      -$              59,500.13$                        


15 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,404.60$                          239.10$                           -$              1,643.70$                          


3 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 151.26$                             47.82$                             -$              199.08$                             


22 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,109.24$                          350.68$                           -$              1,459.92$                          


17 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 857.14$                             270.98$                           -$              1,128.12$                          


5 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 252.10$                             121.25$                           -$              373.35$                             


19 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 957.98$                             607.81$                           -$              1,565.79$                          
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31 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 80 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 2,727.38$                          1,343.54$                        -$              4,070.92$                          


1 221113484910


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 40 mm 
diameter 39.10$                               11.87$                             -$              50.97$                               


1 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 49.39$                               15.94$                             -$              65.33$                               


2 221113484916


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 80 mm 
diameter 129.66$                             42.32$                             -$              171.98$                             


2 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 154.36$                             48.50$                             -$              202.86$                             


1 221113484760


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 40 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 77.18$                               36.12$                             -$              113.30$                             


3 221113484910


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 40 mm 
diameter 117.30$                             35.61$                             -$              152.91$                             


1 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 49.39$                               15.94$                             -$              65.33$                               


2 221113484916


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 80 mm 
diameter 129.66$                             42.32$                             -$              171.98$                             


7 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 56,438.62$                        184.24$                           -$              56,622.86$                        


40 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 
50 mm pipe size 403.20$                             2,456.00$                        -$              2,859.20$                          


8 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 226.40$                             63.60$                             -$              290.00$                             


215,543.76$                      44,347.62$                      -$              259,891.38$                      
Welder Q1 0.5 9,754.41$                        9,754.41$                          
Welder Q2 0.33 3,394.98$                        3,394.98$                          
Welder  P 1 14,653.85$                      14,653.85$                        
QA inspection 0.5 13,901.62$                   13,901.62$                        
Base subtotal labor 86,052.49$                   301,596.25$                    
EMWG pipe factor 35.9782609 3,096,018.75$               3,096,018.75$                   
Subtotal with EMGW 3,182,071.24$               3,397,615.00$                 
Labor factor 2.5x 1.5 4,773,106.86$               4,773,106.86$                   
SS premium fixtures 2.5x 2.5 22,088.35$                        22,088.35$                        
Subtotal materials 237,632.11$                      8,192,810.21$                 
NC factor 0.32448049 51,626.51$                        51,626.51$                        


289,258.62$                 7,955,178.10$            8,244,436.72$              


D_01_14 Sampling panel
Data Release : Year 2020 Unit Cost Estimate


40 221113644300


Pipe, stainless steel, threaded, 10 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 3,807.20$                          1,981.60$                        -$              5,788.80$                          
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10 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 80,626.60$                        263.20$                           -$              80,889.80$                        


7 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 56,438.62$                        184.24$                           -$              56,622.86$                        


7 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 56,438.62$                        184.24$                           -$              56,622.86$                        


7 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 2,773.19$                          184.24$                           -$              2,957.43$                          


1  628411- Sampling panel 210,465.10$                      2,782.42$                        213,247.52$                      


410,549.33$                      5,579.94$                        -$              416,129.27$                      
Welder  P 1 5,579.94$                        5,579.94$                       
QA inspection 0.5 2,789.97$                     2,789.97$                       
Base subtotal labor 13,949.85$                   424,499.18$                    
EMWG pipe factor 35.9782609 501,891.25$                  501,891.25$                    
Subtotal with EMGW 515,841.10$                  926,390.43$                    
Labor factor 2.5x 1.5 773,761.65$                  773,761.65$                    
SS premium fixtures 2.5x 2.5 6,932.98$                          6,932.98$                       
Subtotal material 417,482.31$                      1,707,085.05$                 
NC factor 0.32448049 135,464.86$                      135,464.86$                    


552,947.17$                 1,289,602.75$            1,842,549.92$              


Total 13,162,668.40$           88,356,852.00$          -$           101,519,520.40$          
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D_02_01 Equipment tanks and pumps
Data Release : Year 2020 Unit Cost Estimate


See D01.01


D_02_02 Pipe supports
Data Release : Year 2020 Unit Cost Estimate


70 221113470628
Gasket and bolt set, for flanges, 1034 kPa, 
40 mm pipe size 347.20$                 3,720.50$               -$                     4,067.70$              


5 221113440600


Pipe, steel, black, threaded, 40 mm 
diameter, schedule 40, Spec. A-53, 
includes coupling and clevis hanger 
assembly sized for covering, 3 m OC 162.05$                 294.10$                  -$                     456.15$                 


7 221113440610


Pipe, steel, black, threaded, 50 mm 
diameter, schedule 40, Spec. A-53, 
includes coupling and clevis hanger 
assembly sized for covering, 3 m OC 180.11$                 512.89$                  -$                     693.00$                 


5 221113440620


Pipe, steel, black, threaded, 65 mm 
diameter, schedule 40, Spec. A-53, 
includes coupling and clevis hanger 
assembly sized for covering, 3 m OC 210.95$                 469.55$                  -$                     680.50$                 


5 221113440630


Pipe, steel, black, threaded, 80 mm 
diameter, schedule 40, Spec. A-53, 
includes coupling and clevis hanger 
assembly sized for covering, 3 m OC 267.55$                 546.95$                  -$                     814.50$                 


              Total            1,167.86$              5,543.99$               -$                     6,711.85$              
Welder  P 1 5,543.99$               5,543.99$              
QA inspection 1 5,543.99$             5,543.99$              
subtotal labor 16,631.97$           17,799.83$           
Labor factor 2.5x 1.5 24,947.96$           24,947.96$            
SS premium fixtures 2.5x 0.32448049 68.45$                   68.45$                   


1,236.31$          41,579.93$         42,816.23$        


D_02_03 West annex TRF pump suction discharge piping
Data Release : Year 2020 Unit Cost Estimate


95 221113644300


Pipe, stainless steel, threaded, 10 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 9,042.10$              4,706.30$               -$                     13,748.40$            


5 221113644300


Pipe, stainless steel, threaded, 10 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 475.90$                 247.70$                  -$                     723.60$                 


5 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 529.95$                 250.25$                  -$                     780.20$                 


5 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 529.95$                 250.25$                  -$                     780.20$                 


5 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 601.95$                 255.40$                  -$                     857.35$                 
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5 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 601.95$                 255.40$                  -$                     857.35$                 


5 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 601.95$                 255.40$                  -$                     857.35$                 


84 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 10,112.76$            4,290.72$               -$                     14,403.48$            


5 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 833.50$                 291.55$                  -$                     1,125.05$              


5 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 833.50$                 291.55$                  -$                     1,125.05$              


40 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 6,668.00$              2,332.40$               -$                     9,000.40$              


29 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 4,834.30$              1,690.99$               -$                     6,525.29$              


5 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 1,672.15$              412.80$                  -$                     2,084.95$              


5 221113481080


Pipe, fittings & valves, steel, black, 
grooved joint, 50 mm diameter, schedule 
40, includes coupling & clevis type hanger 
3 m OC 180.10$                 327.65$                  -$                     507.75$                 


79 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 26,419.97$            6,522.24$               -$                     32,942.21$            


208 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 69,561.44$            17,172.48$             -$                     86,733.92$            


15 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 5,016.45$              1,238.40$               -$                     6,254.85$              


85 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 28,426.55$            7,017.60$               -$                     35,444.15$            


98 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 68,068.84$            14,058.10$             -$                     82,126.94$            
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53 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 4,962.92$              844.82$                  -$                     5,807.74$              


2 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 100.84$                 31.88$                    -$                     132.72$                 


9 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 453.78$                 143.46$                  -$                     597.24$                 


18 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 907.56$                 286.92$                  -$                     1,194.48$              


4 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 201.68$                 97.00$                    -$                     298.68$                 


14 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 705.88$                 339.50$                  -$                     1,045.38$              


8 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 403.36$                 255.92$                  -$                     659.28$                 


88 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 4,436.96$              2,815.12$               -$                     7,252.08$              


2 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 100.84$                 63.98$                    -$                     164.82$                 


3 221113484080


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 65 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 151.26$                 106.80$                  -$                     258.06$                 


16 221113484080


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 65 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 806.72$                 569.60$                  -$                     1,376.32$              
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3 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 80 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 263.94$                 130.02$                  -$                     393.96$                 


31 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 80 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 2,727.38$              1,343.54$               -$                     4,070.92$              


4 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 658.56$                 138.28$                  -$                     796.84$                 


4 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 658.56$                 138.28$                  -$                     796.84$                 


9 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,481.76$              311.13$                  -$                     1,792.89$              


20 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 3,292.80$              691.40$                  -$                     3,984.20$              


6 221113485790


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 65 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,228.62$              232.20$                  -$                     1,460.82$              


3 221113485800


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 80 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 660.63$                 139.32$                  -$                     799.95$                 


1 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 164.64$                 34.57$                    -$                     199.21$                 


2 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 329.28$                 69.14$                    -$                     398.42$                 


1 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 164.64$                 34.57$                    -$                     199.21$                 
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1 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 164.64$                 34.57$                    -$                     199.21$                 


1 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 164.64$                 34.57$                    -$                     199.21$                 


1 221113485790


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 65 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 204.77$                 38.70$                    -$                     243.47$                 


1 221113485790


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 65 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 204.77$                 38.70$                    -$                     243.47$                 


1 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 164.64$                 34.57$                    -$                     199.21$                 


4 221113484950


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
20 mm diameter 113.20$                 31.80$                    -$                     145.00$                 


4 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 113.20$                 31.80$                    -$                     145.00$                 


4 221113484990


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
50 mm diameter 170.80$                 63.76$                    -$                     234.56$                 


4 221113485000


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
65 mm diameter 199.64$                 71.64$                    -$                     271.28$                 


4 221113485010


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
80 mm diameter 220.20$                 84.64$                    -$                     304.84$                 


4 221113485010


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
80 mm diameter 220.20$                 84.64$                    -$                     304.84$                 


8 221113484700


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 20 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 802.64$                 169.28$                  -$                     971.92$                 


10 221113484700


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 20 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 1,003.30$              211.60$                  -$                     1,214.90$              
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4 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 308.72$                 97.00$                    -$                     405.72$                 


2 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 154.36$                 48.50$                    -$                     202.86$                 


2 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 154.36$                 48.50$                    -$                     202.86$                 


2 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 154.36$                 93.92$                    -$                     248.28$                 


2 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 154.36$                 93.92$                    -$                     248.28$                 


2 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 154.36$                 93.92$                    -$                     248.28$                 


21 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 1,620.78$              986.16$                  -$                     2,606.94$              


4 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 308.72$                 187.84$                  -$                     496.56$                 


2 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 154.36$                 93.92$                    -$                     248.28$                 


5 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 529.95$                 325.10$                  -$                     855.05$                 


8 221113484910


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 40 mm 
diameter 312.80$                 94.96$                    -$                     407.76$                 


1 221113484914


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 65 mm 
diameter 56.08$                   17.91$                    -$                     73.99$                   


17 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 839.63$                 270.98$                  -$                     1,110.61$              
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6 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 296.34$                 95.64$                    -$                     391.98$                 


4 221113484914


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 65 mm 
diameter 224.32$                 71.64$                    -$                     295.96$                 


1 221113484910


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 40 mm 
diameter 39.10$                   11.87$                    -$                     50.97$                   


4 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 173,994.60$          105.28$                  -$                     174,099.88$          


16 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 695,978.40$          421.12$                  -$                     696,399.52$          


4 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 173,994.60$          105.28$                  -$                     174,099.88$          


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 86,997.30$            52.64$                    -$                     87,049.94$            


4 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 173,994.60$          105.28$                  -$                     174,099.88$          


3 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 130,495.95$          78.96$                    -$                     130,574.91$          


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 43,498.65$            26.32$                    -$                     43,524.97$            


3 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 130,495.95$          78.96$                    -$                     130,574.91$          


12 221113488030


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 80 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 96,751.92$            575.88$                  -$                     97,327.80$            


4 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 173,994.60$          105.28$                  -$                     174,099.88$          
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2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 86,997.30$            52.64$                    -$                     87,049.94$            


3 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 24,187.98$            78.96$                    -$                     24,266.94$            


11 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 88,689.26$            380.27$                  -$                     89,069.53$            


4 221113488030


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 80 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 32,250.64$            191.96$                  -$                     32,442.60$            


4 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 32,250.64$            105.28$                  -$                     32,355.92$            


8 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 64,501.28$            210.56$                  -$                     64,711.84$            


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$            52.64$                    -$                     16,177.96$            


6 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 169.80$                 47.70$                    -$                     217.50$                 


4 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 113.20$                 31.80$                    -$                     145.00$                 


4 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 113.20$                 31.80$                    -$                     145.00$                 


              Total            2,494,678.35$       77,085.29$             -$                     2,571,763.64$       
Welder Q1 0.5 18,183.95$             18,183.95$            
Welder Q2 0.33 4,686.03$               4,686.03$              
Welder  P 1 40,719.36$             40,719.36$            
QA inspection 1 63,589.34$           63,589.34$            
subtotal labor 204,263.98$          2,698,942.33$      
EMWG pipe factor 35.9782609 7,349,062.64$       7,349,062.64$       
Subtotal with EMGW 7,553,326.62$       10,048,004.97$     


Labor factor 2.5x 1.5 11,329,989.92$     11,329,989.92$     
SS premium fixtures 2.5x 0.32448049 11,184.21$            11,184.21$            
subtotal materials 2,505,862.56$       21,389,179.10$     
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NC factor 0.32448049 813,103.52$          813,103.52$          
3,318,966.08$  18,883,316.54$ 22,202,282.62$ 


D_02_04 West annex TRF tank inlet and vent piping
Data Release : Year 2020 Unit Cost Estimate


5 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 529.95$                 250.25$                  -$                     780.20$                 


5 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 529.95$                 250.25$                  -$                     780.20$                 


1 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 120.39$                 51.08$                    -$                     171.47$                 


73 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 24,413.39$            6,026.88$               -$                     30,440.27$            


44 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 30,561.52$            6,311.80$               -$                     36,873.32$            


1 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 93.64$                   15.94$                    -$                     109.58$                 


4 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 374.56$                 63.76$                    -$                     438.32$                 


14 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 705.88$                 447.86$                  -$                     1,153.74$              


23 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,159.66$              735.77$                  -$                     1,895.43$              


4 221113484100


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 100 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 382.80$                 229.12$                  -$                     611.92$                 


5 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 80 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 439.90$                 216.70$                  -$                     656.60$                 


8 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 617.44$                 375.68$                  -$                     993.12$                 


3 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 493.92$                 103.71$                  -$                     597.63$                 
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1 221113485800


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 80 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 220.21$                 46.44$                    -$                     266.65$                 


1 221113484914


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 65 mm 
diameter 56.08$                   17.91$                    -$                     73.99$                   


2 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 98.78$                   31.88$                    -$                     130.66$                 


3 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 130,495.95$          103.71$                  -$                     130,599.66$          


4 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 173,994.60$          138.28$                  -$                     174,132.88$          


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$              26.32$                    -$                     8,088.98$              


4 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 32,250.64$            105.28$                  -$                     32,355.92$            


2 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 56.60$                   15.90$                    -$                     72.50$                   


5 221113484970


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
32 mm diameter 182.65$                 49.80$                    -$                     232.45$                 


              Total            405,841.17$          15,614.32$             -$                     421,455.49$          
Welder Q1 0.5 3,268.53$               3,268.53$              
Welder Q2 0.33 2,103.93$               2,103.93$              
Welder  P 1 2,765.47$               2,765.47$              
QA inspection 1 8,137.93$             8,137.93$              
subtotal labor 31,890.18$           437,731.35$         
EMWG pipe factor 35.9782609 1,147,353.10$       1,147,353.10$       
Subtotal with EMGW 1,179,243.27$       1,585,084.44$      
Labor factor 2.5x 1.5 1,768,864.91$       1,768,864.91$       
SS premium fixtures 2.5x 2.5 12,205.30$            12,205.30$            
Subtotal materials 418,046.47$          3,366,154.65$      
NC factor 0.32448049 135,647.93$          135,647.93$          


553,694.40$     2,948,108.18$    3,501,802.57$   


Total 3,873,896.79$  21,873,004.64$ 25,746,901.43$ 
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D_03_01 Equipment tanks and pumps
Data Release : Year 2020 Unit Cost Estimate


See D01.01


D_03_02 Pipe Supports
Data Release : Year 2020 Unit Cost Estimate


126 221113470628
Gasket and bolt set, for flanges, 1034 kPa, 
40 mm pipe size 624.96$                  6,696.90$                -$              7,321.86$                 


624.96$                  6,696.90$                -$              7,321.86$                 
Welder  P 1 6,696.90$                6,696.90$                 
QA inspection 1 6,696.90$             6,696.90$                 
subtotal labor 20,090.70$            20,715.66$             
Labor factor 2.5x 1.5 30,136.05$            30,136.05$               
SS premium fixtures 2.5x 2.5 -$                        


624.96$              50,226.75$         50,851.71$           


D_03_03 West annex downgraded pump suction
Data Release : Year 2020 Unit Cost Estimate


5 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 529.95$                  250.25$                   -$              780.20$                    


10 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 1,059.90$               500.50$                   -$              1,560.40$                 


5 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 601.95$                  255.40$                   -$              857.35$                    


10 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 1,203.90$               510.80$                   -$              1,714.70$                 


101 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 12,159.39$             5,159.08$                -$              17,318.47$               


10 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 1,667.00$               583.10$                   -$              2,250.10$                 


119 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 19,837.30$             6,938.89$                -$              26,776.19$               


129 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 43,141.47$             10,650.24$             -$              53,791.71$               


7 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 2,341.01$               577.92$                   -$              2,918.93$                 


5 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 1,672.15$               412.80$                   -$              2,084.95$                 


27 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 9,029.61$               2,229.12$                -$              11,258.73$               


44 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 14,714.92$             3,632.64$                -$              18,347.56$               


25 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 17,364.50$             3,586.25$                -$              20,950.75$               
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6 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter 234.60$                  47.70$                     -$              282.30$                    


20 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,872.80$               318.80$                   -$              2,191.60$                 


64 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 5,992.96$               1,020.16$                -$              7,013.12$                 


6 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 302.52$                  95.64$                     -$              398.16$                    


58 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 2,924.36$               924.52$                   -$              3,848.88$                 


15 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 756.30$                  363.75$                   -$              1,120.05$                 


42 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 2,117.64$               1,018.50$                -$              3,136.14$                 


5 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 252.10$                  121.25$                   -$              373.35$                    


8 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 403.36$                  255.92$                   -$              659.28$                    


24 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,210.08$               767.76$                   -$              1,977.84$                 


7 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 80 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 615.86$                  303.38$                   -$              919.24$                    


2 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 329.28$                  69.14$                     -$              398.42$                    


2 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 329.28$                  69.14$                     -$              398.42$                    


CONFIDENTIAL ATTORNEY WORK PRODUCT


D - 103


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 169 of 350







Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. 
O&P Ext. Total O&P


2 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 329.28$                  69.14$                     -$              398.42$                    


16 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 2,634.24$               553.12$                   -$              3,187.36$                 


7 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,152.48$               241.99$                   -$              1,394.47$                 


1 221113485800


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 80 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 220.21$                  46.44$                     -$              266.65$                    


6 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter 234.60$                  47.70$                     -$              282.30$                    


2 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter 78.20$                    15.90$                     -$              94.10$                      


2 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 98.78$                    31.88$                     -$              130.66$                    


4 221113484914


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 65 mm 
diameter 224.32$                  71.64$                     -$              295.96$                    


2 221113484916


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 80 mm 
diameter 129.66$                  42.32$                     -$              171.98$                    


4 221113484700


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 20 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 401.32$                  84.64$                     -$              485.96$                    


3 221113484700


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 20 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 300.99$                  63.48$                     -$              364.47$                    


2 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 154.36$                  48.50$                     -$              202.86$                    


1 221113484760


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 40 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 77.18$                    36.12$                     -$              113.30$                    


1 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 77.18$                    46.96$                     -$              124.14$                    


12 221113484760


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 40 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 926.16$                  433.44$                   -$              1,359.60$                 


CONFIDENTIAL ATTORNEY WORK PRODUCT


D - 104


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 170 of 350







Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. 
O&P Ext. Total O&P


4 221113484760


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 40 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 308.72$                  144.48$                   -$              453.20$                    


1 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 77.18$                    46.96$                     -$              124.14$                    


1 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 77.18$                    46.96$                     -$              124.14$                    


1 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 77.18$                    46.96$                     -$              124.14$                    


5 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 385.90$                  234.80$                   -$              620.70$                    


1 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 105.99$                  65.02$                     -$              171.01$                    


13 221113484980


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
40 mm diameter 515.06$                  154.31$                   -$              669.37$                    


12 221113484980


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
40 mm diameter 475.44$                  142.44$                   -$              617.88$                    


1 221113484990


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
50 mm diameter 42.70$                    15.94$                     -$              58.64$                      


2 221113484990


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
50 mm diameter 85.40$                    31.88$                     -$              117.28$                    


2 221113484980


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
40 mm diameter 79.24$                    23.74$                     -$              102.98$                    


5 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 217,493.25$           131.60$                   -$              217,624.85$             


12 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 521,983.80$           315.84$                   -$              522,299.64$             


4 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 173,994.60$           105.28$                   -$              174,099.88$             


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 43,498.65$             26.32$                     -$              43,524.97$               


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 43,498.65$             26.32$                     -$              43,524.97$               
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2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 86,997.30$             52.64$                     -$              87,049.94$               


3 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 130,495.95$           78.96$                     -$              130,574.91$             


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 86,997.30$             52.64$                     -$              87,049.94$               


8 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 347,989.20$           210.56$                   -$              348,199.76$             


4 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 173,994.60$           105.28$                   -$              174,099.88$             


7 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 56,438.62$             184.24$                   -$              56,622.86$               


3 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 24,187.98$             78.96$                     -$              24,266.94$               


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$             52.64$                     -$              16,177.96$               


3 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 24,187.98$             103.71$                   -$              24,291.69$               


3 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 24,187.98$             103.71$                   -$              24,291.69$               


3 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 24,187.98$             78.96$                     -$              24,266.94$               


6 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 48,375.96$             157.92$                   -$              48,533.88$               


10 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 1,059.90$               500.50$                   -$              1,560.40$                 


5 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 601.95$                  255.40$                   -$              857.35$                    


6 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 722.34$                  306.48$                   -$              1,028.82$                 
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106 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 17,670.20$             6,180.86$                -$              23,851.06$               


28 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 9,364.04$               2,311.68$                -$              11,675.72$               


55 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 18,393.65$             4,540.80$                -$              22,934.45$               


138 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 95,852.04$             19,796.10$             -$              115,648.14$             


4 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 374.56$                  63.76$                     -$              438.32$                    


7 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 655.48$                  111.58$                   -$              767.06$                    


4 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 201.68$                  63.76$                     -$              265.44$                    


20 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,008.40$               318.80$                   -$              1,327.20$                 


6 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 302.52$                  145.50$                   -$              448.02$                    


11 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 554.62$                  266.75$                   -$              821.37$                    


2 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 100.84$                  63.98$                     -$              164.82$                    


18 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 907.56$                  575.82$                   -$              1,483.38$                 


6 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 80 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 527.88$                  260.04$                   -$              787.92$                    


32 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 80 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 2,815.36$               1,386.88$                -$              4,202.24$                 
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2 221113484760


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 40 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 154.36$                  72.24$                     -$              226.60$                    


1 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 77.18$                    46.96$                     -$              124.14$                    


7 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 540.26$                  328.72$                   -$              868.98$                    


2 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 211.98$                  130.04$                   -$              342.02$                    


3 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 493.92$                  103.71$                   -$              597.63$                    


2 221113485800


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 80 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 440.42$                  92.88$                     -$              533.30$                    


1 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 49.39$                    15.94$                     -$              65.33$                      


3 221113484916


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 80 mm 
diameter 194.49$                  63.48$                     -$              257.97$                    


1 221113484910


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 40 mm 
diameter 39.10$                    11.87$                     -$              50.97$                      


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$             52.64$                     -$              16,177.96$               


1 221113488030


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 80 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$               47.99$                     -$              8,110.65$                 


1 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$               34.57$                     -$              8,097.23$                 


2 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$             69.14$                     -$              16,194.46$               


3 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 24,187.98$             78.96$                     -$              24,266.94$               
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1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$               26.32$                     -$              8,088.98$                 


4 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 173,994.60$           105.28$                   -$              174,099.88$             


1 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 28.30$                    7.95$                       -$              36.25$                      


1 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 28.30$                    7.95$                       -$              36.25$                      


1 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 28.30$                    7.95$                       -$              36.25$                      


2,604,588.48$        83,768.27$             -$              2,688,356.75$          
Welder Q1 0.5 13,280.97$             13,280.97$               
Welder Q2 0.33 7,794.12$                7,794.12$                 
Welder  P 1 3,246.15$                3,246.15$                 
QA inspection 1 24,321.23$            24,321.23$               
Base subtotal labor 132,410.73$          2,736,999.21$         
EMWG pipe factor 35.9782609 4,763,907.91$       4,763,907.91$          
Subtotal with EMGW 4,896,318.64$       7,500,907.12$         
Labor factor 2.5x 1.5 7,344,477.96$       7,344,477.96$          
SS premium fixtures 2.5x 2.5 16,217.83$             16,217.83$               
subtotal materials 2,620,806.31$        14,861,602.90$       
NC factor 0.32448049 850,400.52$           850,400.52$             


3,471,206.83$   12,240,796.60$ 15,712,003.43$   


Total 3,471,831.79$   12,291,023.35$ 15,762,855.14$   
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D_04_01 Equipment tanks and pumps
Data Release : Year 2020 Unit Cost Estimate


See D01.01


D_04_02 Pipe Supports
Data Release : Year 2020 Unit Cost Estimate


28 221113470628
Gasket and bolt set, for flanges, 1034 
kPa, 40 mm pipe size 138.88$              1,488.20$               -$                     1,627.08$              


138.88$              1,488.20$               -$                     1,627.08$              
Welder  P 1 1,488.20$               1,488.20$              
QA inspection 1 1,488.20$             1,488.20$              
subtotal labor 4,464.60$             4,603.48$             
Labor factor 2 1.5 6,696.90$             6,696.90$              
SS premium fi  2.5 347.20$              347.20$                 


486.08$           11,161.50$         11,647.58$         


D_04_03 West annex cleanup pump suction 
Data Release : Year 2020 Unit Cost Estimate


10 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 1,059.90$           500.50$                  -$                     1,560.40$              


5 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 529.95$              250.25$                  -$                     780.20$                 


15 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 1,805.85$           766.20$                  -$                     2,572.05$              


56 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 6,741.84$           2,860.48$               -$                     9,602.32$              


5 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 833.50$              291.55$                  -$                     1,125.05$              


85 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 14,169.50$         4,956.35$               -$                     19,125.85$            


7 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 1,166.90$           408.17$                  -$                     1,575.07$              


14 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 4,682.02$           1,155.84$               -$                     5,837.86$              


5 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 529.95$              250.25$                  -$                     780.20$                 
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5 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 1,672.15$           412.80$                  -$                     2,084.95$              


25 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 17,364.50$         3,586.25$               -$                     20,950.75$            


1 221113484950


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
20 mm diameter 28.30$                7.95$                      -$                     36.25$                   


1 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 28.30$                7.95$                      -$                     36.25$                   


1 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 93.64$                15.94$                    -$                     109.58$                 


1 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 93.64$                15.94$                    -$                     109.58$                 


59 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 5,524.76$           940.46$                  -$                     6,465.22$              


2 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 100.84$              31.88$                    -$                     132.72$                 


33 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,663.86$           526.02$                  -$                     2,189.88$              


5 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 252.10$              79.70$                    -$                     331.80$                 
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1 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 50.42$                24.25$                    -$                     74.67$                   


11 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 554.62$              266.75$                  -$                     821.37$                 


1 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 80 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 87.98$                43.34$                    -$                     131.32$                 


12 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 80 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,055.76$           520.08$                  -$                     1,575.84$              


2 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 329.28$              69.14$                    -$                     398.42$                 


4 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 658.56$              138.28$                  -$                     796.84$                 


7 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,152.48$           241.99$                  -$                     1,394.47$              


2 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 329.28$              69.14$                    -$                     398.42$                 


1 221113485800


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 80 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 220.21$              46.44$                    -$                     266.65$                 
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6 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter 234.60$              47.70$                    -$                     282.30$                 


1 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter 39.10$                7.95$                      -$                     47.05$                   


2 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter 78.20$                15.90$                    -$                     94.10$                   


1 221113484910


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 40 mm 
diameter 39.10$                11.87$                    -$                     50.97$                   


2 221113484910


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 40 mm 
diameter 78.20$                23.74$                    -$                     101.94$                 


2 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 98.78$                31.88$                    -$                     130.66$                 


2 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 98.78$                31.88$                    -$                     130.66$                 


1 221113484916


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 80 mm 
diameter 64.83$                21.16$                    -$                     85.99$                   


3 221113484916


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 80 mm 
diameter 194.49$              63.48$                    -$                     257.97$                 


4 221113484700


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 20 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 401.32$              84.64$                    -$                     485.96$                 


3 221113484700


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 20 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 300.99$              63.48$                    -$                     364.47$                 


5 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 385.90$              121.25$                  -$                     507.15$                 


2 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 154.36$              48.50$                    -$                     202.86$                 
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1 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 77.18$                24.25$                    -$                     101.43$                 


3 221113484760


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 40 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 231.54$              108.36$                  -$                     339.90$                 


1 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 77.18$                46.96$                    -$                     124.14$                 


2 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 154.36$              93.92$                    -$                     248.28$                 


1 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 105.99$              65.02$                    -$                     171.01$                 


1 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter 39.10$                7.95$                      -$                     47.05$                   


1 221113484910


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 40 mm 
diameter 39.10$                11.87$                    -$                     50.97$                   


1 221113484916


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 80 mm 
diameter 64.83$                21.16$                    -$                     85.99$                   


1 221113484916


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 80 mm 
diameter 64.83$                21.16$                    -$                     85.99$                   


4 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 173,994.60$       105.28$                  -$                     174,099.88$          


10 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 434,986.50$       263.20$                  -$                     435,249.70$          


3 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 24,187.98$         78.96$                    -$                     24,266.94$            
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2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$         52.64$                    -$                     16,177.96$            


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$           26.32$                    -$                     8,088.98$              


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$         52.64$                    -$                     16,177.96$            


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$           26.32$                    -$                     8,088.98$              


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$         52.64$                    -$                     16,177.96$            


4 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 173,994.60$       105.28$                  -$                     174,099.88$          


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$         52.64$                    -$                     16,177.96$            


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$           26.32$                    -$                     8,088.98$              


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,062.66$           26.32$                    -$                     8,088.98$              


5 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 40,313.30$         131.60$                  -$                     40,444.90$            
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2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 16,125.32$         52.64$                    -$                     16,177.96$            


5 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 40,313.30$         131.60$                  -$                     40,444.90$            


1 232120880120
Venturi flow, measuring device, 25 mm 
diameter 344.72$              42.83$                    -$                     387.55$                 


1 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 28.30$                7.95$                      -$                     36.25$                   


5 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 141.50$              39.75$                    -$                     181.25$                 


1 221113484970


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
32 mm diameter 36.53$                9.96$                      -$                     46.49$                   


13,973.37$          1,067,021.42$    20,742.86$             -$                     1,087,764.28$       
Welder Q1 0.5 1,216.98$               1,216.98$              
Welder Q2 0.33 1,195.42$               1,195.42$              
Welder  P 1 14,714.70$             14,714.70$            
QA inspection 1 17,127.10$            17,127.10$            
subtotal labor 54,997.05$            1,122,018.47$       
EMWG pipe fa 35.97826087 1,978,698.33$       1,978,698.33$       
Subtotal with EMGW 2,033,695.39$       3,100,716.81$       
Labor factor 2 1.5 3,050,543.08$       3,050,543.08$       
SS premium fi  2.5 39,494.60$         39,494.60$            
Subtotal materials 1,106,516.02$    6,190,754.48$       
NC Class 0.324480494 359,042.86$       359,042.86$          


1,465,558.88$ 5,084,238.46$    6,549,797.35$   


D_04_04 West annex clueanup tank inlet
Data Release : Year 2020 Unit Cost Estimate


2 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 240.78$              102.16$                  -$                     342.94$                 


60 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 10,002.00$         3,498.60$               -$                     13,500.60$            


18 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 6,019.74$           1,486.08$               -$                     7,505.82$              
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3 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 280.92$              47.82$                    -$                     328.74$                 


4 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 201.68$              63.76$                    -$                     265.44$                 


26 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,310.92$           414.44$                  -$                     1,725.36$              


2 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 100.84$              48.50$                    -$                     149.34$                 


2 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 100.84$              63.98$                    -$                     164.82$                 


3 221113484910


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 40 mm 
diameter 117.30$              35.61$                    -$                     152.91$                 


7 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 540.26$              169.75$                  -$                     710.01$                 


1 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 77.18$                46.96$                    -$                     124.14$                 


3 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 24,187.98$         78.96$                    -$                     24,266.94$            


3 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 130,495.95$       78.96$                    -$                     130,574.91$          


3 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 130,495.95$       78.96$                    -$                     130,574.91$          


7 221113470630
Gasket and bolt set, for flanges, 1034 
kPa, 50 mm pipe size 70.56$                429.80$                  -$                     500.36$                 


CONFIDENTIAL ATTORNEY WORK PRODUCT


D - 117


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 183 of 350







Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


304,242.90$       6,644.34$               -$                     310,887.24$          
Welder Q1 0.5 743.04$                  743.04$                 
Welder Q2 0.33 -$                        -$                       
Welder  P 1 5,158.26$               5,158.26$              
QA inspection 1 5,901.30$             5,901.30$              
subtotal labor 18,446.94$            322,689.84$         
EMWG pipe fa 35.97826087 663,688.82$          663,688.82$          
Subtotal with EMGW 682,135.76$          986,378.66$         
Labor factor 2 1.5 1,023,203.64$       1,023,203.64$       
SS premium fi  2.5 7,001.25$           7,001.25$              
subtotal materials 311,244.15$       2,016,583.55$       
NC factor 0.324480494 100,992.66$       100,992.66$          


412,236.81$    1,705,339.40$    2,117,576.20$   
D_04_05 Supply of demineralized water to the west annex
Data Release : Year 2020 Unit Cost Estimate


70 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 7,419.30$           3,503.50$               -$                     10,922.80$            


80 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 9,631.20$           4,086.40$               -$                     13,717.60$            


85 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 14,169.50$         4,956.35$               -$                     19,125.85$            


5 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 1,672.15$           412.80$                  -$                     2,084.95$              


11 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 3,678.73$           908.16$                  -$                     4,586.89$              


5 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 468.20$              79.70$                    -$                     547.90$                 


5 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 468.20$              79.70$                    -$                     547.90$                 


18 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,685.52$           286.92$                  -$                     1,972.44$              


5 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 252.10$              79.70$                    -$                     331.80$                 


46 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 25 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 2,319.32$           733.24$                  -$                     3,052.56$              
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15 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 756.30$              363.75$                  -$                     1,120.05$              


8 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 403.36$              255.92$                  -$                     659.28$                 


20 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,008.40$           639.80$                  -$                     1,648.20$              


1 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 50 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 50.42$                31.99$                    -$                     82.41$                   


1 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 164.64$              34.57$                    -$                     199.21$                 


3 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 493.92$              103.71$                  -$                     597.63$                 


1 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 164.64$              34.57$                    -$                     199.21$                 


1 221113484916


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 80 mm 
diameter 64.83$                21.16$                    -$                     85.99$                   


2 221113484700


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 20 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 200.66$              42.32$                    -$                     242.98$                 


3 221113484760


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 40 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 231.54$              108.36$                  -$                     339.90$                 


1 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 77.18$                24.25$                    -$                     101.43$                 
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1 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 77.18$                46.96$                    -$                     124.14$                 


4 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 308.72$              187.84$                  -$                     496.56$                 


1 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 105.99$              65.02$                    -$                     171.01$                 


1 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 49.39$                15.94$                    -$                     65.33$                   


1 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 49.39$                15.94$                    -$                     65.33$                   


5 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 10,735.80$         131.60$                  -$                     10,867.40$            


4 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,588.64$           105.28$                  -$                     8,693.92$              


3 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 6,441.48$           78.96$                    -$                     6,520.44$              


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 2,147.16$           26.32$                    -$                     2,173.48$              


4 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 8,588.64$           138.28$                  -$                     8,726.92$              


1 221119140160


Flexible metal hose, bronze braided, 
bronze ends, threaded, 20 mm diameter x 
300 mm 44.76$                40.25$                    -$                     85.01$                   


7 221119140160


Flexible metal hose, bronze braided, 
bronze ends, threaded, 20 mm diameter x 
300 mm 313.32$              281.75$                  -$                     595.07$                 


100 220719108449


Insulation, pipe covering (price copper 
tube one size less than I.P.S.), rubber 
tubing flexible closed cell foam, 25 mm 
wall, 50 mm iron pipe size 2,838.00$           2,938.00$               -$                     5,776.00$              
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70 220719108448


Insulation, pipe covering (price copper 
tube one size less than I.P.S.), rubber 
tubing flexible closed cell foam, 25 mm 
wall, 40 mm iron pipe size 1,618.40$           2,021.60$               -$                     3,640.00$              


90 220719108446


Insulation, pipe covering (price copper 
tube one size less than I.P.S.), rubber 
tubing flexible closed cell foam, 25 mm 
wall, 25 mm iron pipe size 1,191.60$           2,510.10$               -$                     3,701.70$              


70 220719108445


Insulation, pipe covering (price copper 
tube one size less than I.P.S.), rubber 
tubing flexible closed cell foam, 25 mm 
wall, 20 mm iron pipe size 1,033.90$           1,952.30$               -$                     2,986.20$              


5 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 141.50$              39.75$                    -$                     181.25$                 


4 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
25 mm diameter 113.20$              31.80$                    -$                     145.00$                 


4 221113484970


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
32 mm diameter 146.12$              39.84$                    -$                     185.96$                 


89,913.30$         27,454.40$             -$                     117,367.70$          
Welder Q1 0.5 703.57$                  703.57$                 
Welder Q2 0.33 -$                        -$                       
Welder  P 1 26,047.26$             26,047.26$            
QA inspection 1 26,750.83$            26,750.83$            
subtotal labor 80,956.06$            170,869.36$         
EMWG pipe fa 12.86956522 1,041,869.29$       1,041,869.29$       
Subtotal with EMGW 1,122,825.35$       1,212,738.65$       
Labor factor 2 1.5 1,684,238.03$       1,684,238.03$       
SS premium fi  2.5 42,101.75$         42,101.75$            


132,015.05$    2,807,063.38$    2,939,078.43$   
D_04_06 D2O cleanup system to increase flexibility 
Data Release : Year 2020 Unit Cost Estimate


20 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 6,688.60$           1,651.20$               -$                     8,339.80$              


5 221113440817


Pipe, steel, black, threaded, 40 mm 
diameter, schedule 40, A-106, grade A/B 
seamless, includes coupling and clevis 
hanger assembly sized for covering, 3 m 
OC 362.70$              294.10$                  -$                     656.80$                 


4 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 20 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 374.56$              63.76$                    -$                     438.32$                 


3 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 40 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 151.26$              72.75$                    -$                     224.01$                 
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4 221113484700


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 20 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 401.32$              84.64$                    -$                     485.96$                 


3 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 130,495.95$       78.96$                    -$                     130,574.91$          


138,474.39$       2,245.41$               -$                     140,719.80$          
Buttweld P&QA 2.00$                   273.02$                  273.02$                 
Welder Q1 0.5 972.65$                  972.65$                 
Welder Q2 0.33 -$                        -$                       
Welder  P 1 300.11$                  300.11$                 
QA inspection 1 1,272.76$             1,272.76$              
subtotal labor 5,063.95$             143,538.34$         
EMWG pipe fa 35.97826087 182,192.11$          182,192.11$          
Subtotal with EMGW 187,256.06$          325,730.45$         
Labor factor 2 1.5 280,884.10$          280,884.10$          
SS premium fi  2.5 2,317.85$           2,317.85$              


140,792.24$    468,140.16$       608,932.40$       


Total 2,151,089.06$    10,075,942.91$      12,227,031.97$     
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D_05_01 Equipment tanks and pumps
Data Release : Year 2020 Unit Cost Estimate


See D01.01


D_05_02 Mechanical modifications to the loading bay
Data Release : Year 2020 Unit Cost Estimate


28 221113440815


Pipe, steel, black, threaded, 25 mm diameter, 
schedule 40, A-106, grade A/B seamless, 
includes coupling and clevis hanger assembly 
sized for covering, 3 m OC 1,166.76$           1,387.12$              -$                     -$                         


1 221113440817


Pipe, steel, black, threaded, 40 mm diameter, 
schedule 40, A-106, grade A/B seamless, 
includes coupling and clevis hanger assembly 
sized for covering, 3 m OC 72.54$                58.82$                   -$                     -$                         


1 221113484910
Pipe, fittings & valves, coupling, steel, painted, 
rigid style, grooved joint, 40 mm diameter 39.10$                11.87$                   -$                     -$                         


4 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 25 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 201.68$              63.76$                   -$                     -$                         


1 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 25 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 50.42$                15.94$                   -$                     -$                         


1 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 40 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 50.42$                24.25$                   -$                     -$                         


1 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 2,147.16$           26.32$                   -$                     2,173.48$                


2 221113484960


Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 25 mm 
diameter 56.60$                15.90$                   -$                     -$                         


29 220719107440


Insulation, pipe covering (price copper tube one 
size less than I.P.S.), fiberglass with all service 
jacket, 50 mm wall, 150 mm iron pipe size 762.12$              1,227.57$              -$                     -$                         


1 232120701020


Steam trap, cast iron body, float and 
thermostatic type, threaded, 103 kPa, 25 mm 
pipe size 218.15$              54.18$                   -$                     -$                         
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1 077123106600
Steel wire strainers, galvanized, rectangular, 
50mm x 75mm 30.51$                5.69$                     -$                     -$                         


1 221113484910
Pipe, fittings & valves, coupling, steel, painted, 
rigid style, grooved joint, 40 mm diameter 39.10$                11.87$                   -$                     -$                         


4,834.56$           2,903.29$              -$                     2,173.48$                
Welder Q1 0.5 29.41$                   29.41$                     
Welder  P 1 2,844.47$              2,844.47$                
QA inspection 1 2,873.88$             2,873.88$                
subtotal labor 8,651.05$             8,651.05$            


4,834.56$       8,651.05$           13,485.61$          


D_05_03 Active plant drainage system and D2O liquid recovery tie in


18 221113440816


Pipe, steel, black, threaded, 32 mm diameter, 
schedule 40, A-106, grade A/B seamless, 
includes coupling and clevis hanger assembly 
sized for covering, 3 m OC 879.84$              947.34$                 -$                     -$                         


5 221113440819


Pipe, steel, black, threaded, 50 mm diameter, 
schedule 40, A-106, grade A/B seamless, 
includes coupling and clevis hanger assembly 
sized for covering, 3 m OC 290.70$              366.35$                 -$                     -$                         


1,170.54$         1,313.69$             -$                  -$                      
Welder Q1 0.5 473.67$                 473.67$                   
QA inspection 1 473.67$               473.67$                   
subtotal labor 2,261.03$             947.34$                 
EMWG pipe factor 12.86956522 29,098.47$           29,098.47$            
Subtotal with EMGW 31,359.50$           30,045.81$            
Labor factor 2.5x 1.5 47,039.25$           47,039.25$            


1,170.54$       78,398.76$        79,569.30$          
D_05_04 West Annex active plant drainage discharge and vent line piping
Data Release : Year 2020 Unit Cost Estimate


5 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 529.95$              250.25$                 -$                     -$                         


12 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 1,444.68$           612.96$                 -$                     -$                         


10 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 3,344.30$           825.60$                 -$                     -$                         


312 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 104,342.16$       25,758.72$            -$                     -$                         


65 221113440819


Pipe, steel, black, threaded, 50 mm diameter, 
schedule 40, A-106, grade A/B seamless, 
includes coupling and clevis hanger assembly 
sized for covering, 3 m OC 3,779.10$           4,762.55$              -$                     -$                         


5 221113440821


Pipe, steel, black, threaded, 65 mm diameter, 
schedule 40, A-106, grade A/B seamless, 
includes coupling and clevis hanger assembly 
sized for covering, 3 m OC 391.00$              469.55$                 -$                     -$                         


5 221113440822


Pipe, steel, black, threaded, 80 mm diameter, 
schedule 40, A-106, grade A/B seamless, 
includes coupling and clevis hanger assembly 
sized for covering, 3 m OC 488.80$              546.95$                 -$                     -$                         
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8 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 5,556.64$           1,147.60$              -$                     -$                         


4 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 20 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 374.56$              63.76$                   -$                     -$                         


9 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 20 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 842.76$              143.46$                 -$                     -$                         


5 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 40 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 252.10$              121.25$                 -$                     -$                         


15 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 50 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 756.30$              479.85$                 -$                     -$                         


18 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 50 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 907.56$              575.82$                 -$                     -$                         


90 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 50 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 4,537.80$           2,879.10$              -$                     -$                         


5 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 80 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 439.90$              216.70$                 -$                     -$                         


1 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 80 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 87.98$                43.34$                   -$                     -$                         


3 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, grooved 
joint, class 125 and 150, 50 mm pipe size, add 
1 coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 493.92$              103.71$                 -$                     -$                         


1 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, grooved 
joint, class 125 and 150, 50 mm pipe size, add 
1 coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 164.64$              34.57$                   -$                     -$                         
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3 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, grooved 
joint, class 125 and 150, 50 mm pipe size, add 
1 coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 493.92$              103.71$                 -$                     -$                         


4 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, grooved 
joint, class 125 and 150, 50 mm pipe size, add 
1 coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 658.56$              138.28$                 -$                     -$                         


7 221113485800


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, grooved 
joint, class 125 and 150, 80 mm pipe size, add 
1 coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 1,541.47$           325.08$                 -$                     -$                         


1 221113485800


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, grooved 
joint, class 125 and 150, 80 mm pipe size, add 
1 coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 220.21$              46.44$                   -$                     -$                         


2 221113484912
Pipe, fittings & valves, coupling, steel, painted, 
rigid style, grooved joint, 50 mm diameter 98.78$                31.88$                   -$                     -$                         


1 221113484760


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 40 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 77.18$                36.12$                   -$                     -$                         


3 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 231.54$              140.88$                 -$                     -$                         


2 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 154.36$              93.92$                   -$                     -$                         


10 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 771.80$              469.60$                 -$                     -$                         


1 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 105.99$              65.02$                   -$                     -$                         


2 221113484990


Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 50 mm 
diameter 85.40$                31.88$                   -$                     -$                         
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1 221113484980


Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 40 mm 
diameter 39.62$                11.87$                   -$                     -$                         


5 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 10,735.80$         131.60$                 -$                     10,867.40$              


3 221113488020


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 50 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 6,441.48$           103.71$                 -$                     6,545.19$                


2 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 4,294.32$           52.64$                   -$                     4,346.96$                


7 221113488020


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 50 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 15,030.12$         241.99$                 -$                     15,272.11$              


3 221113488030


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 80 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 6,441.48$           143.97$                 -$                     6,585.45$                


3 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 6,441.48$           78.96$                   -$                     6,520.44$                


3 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 6,441.48$           78.96$                   -$                     6,520.44$                


2 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 4,294.32$           52.64$                   -$                     4,346.96$                


2 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 4,294.32$           52.64$                   -$                     4,346.96$                


1 221113488030


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 80 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 2,147.16$           47.99$                   -$                     2,195.15$                


1 221119140160
Flexible metal hose, bronze braided, bronze 
ends, threaded, 20 mm diameter x 300 mm 44.76$                40.25$                   -$                     -$                         


199,819.70$      41,555.77$           -$                  67,547.06$            
Welder Q1 0.5 16,625.96$            16,625.96$              
Welder Q2 0.33 382.53$                 382.53$                   
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Welder  P 1 7,156.26$              7,156.26$                
QA inspection 1 24,164.75$           24,164.75$              
subtotal labor 89,885.27$           115,876.56$           
EMWG pipe factor 12.86956522 1,156,784.30$       1,156,784.30$         
Subtotal with EMGW 1,246,669.57$       1,272,660.86$        
Labor factor 2.5x 1.5 1,870,004.35$       1,870,004.35$        
SS premium fixtures 2 2.5 33,340.88$         33,340.88$            


233,160.58$   3,116,673.92$   3,349,834.50$     
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D_05_05 D2O management buildingliquid recovery discharge pipe


5 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 529.95$              250.25$                 -$                     -$                         


50 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 6,019.50$           2,554.00$              -$                     -$                         


5 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 833.50$              291.55$                 -$                     -$                         


30 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 5,001.00$           1,749.30$              -$                     -$                         


42 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 14,046.06$         3,467.52$              -$                     -$                         


4 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 20 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 374.56$              63.76$                   -$                     -$                         


32 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 20 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 2,996.48$           510.08$                 -$                     -$                         


13 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 25 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 655.46$              207.22$                 -$                     -$                         


2 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 40 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 100.84$              48.50$                   -$                     -$                         


13 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 40 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 655.46$              315.25$                 -$                     -$                         


1 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, grooved 
joint, class 125 and 150, 50 mm pipe size, add 
1 coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 164.64$              34.57$                   -$                     -$                         


1 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, grooved 
joint, class 125 and 150, 50 mm pipe size, add 
1 coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 164.64$              34.57$                   -$                     -$                         
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3 221113484910
Pipe, fittings & valves, coupling, steel, painted, 
rigid style, grooved joint, 40 mm diameter 117.30$              35.61$                   -$                     -$                         


4 221113484700


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 20 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 401.32$              84.64$                   -$                     -$                         


1 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 77.18$                24.25$                   -$                     -$                         


2 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 154.36$              48.50$                   -$                     -$                         


2 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 154.36$              48.50$                   -$                     -$                         


3 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 6,441.48$           78.96$                   -$                     6,520.44$                


3 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 6,441.48$           78.96$                   -$                     6,520.44$                


4 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 8,588.64$           105.28$                 -$                     8,693.92$                


2 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 4,294.32$           52.64$                   -$                     4,346.96$                


4 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 8,588.64$           105.28$                 -$                     8,693.92$                


1 221113484960


Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 25 mm 
diameter 28.30$                7.95$                     -$                     -$                         


10 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 50 
mm pipe size 100.80$              614.00$                 -$                     -$                         


66,930.27$         10,811.14$            -$                     34,775.68$              
Welder Q1 0.5 1,733.76$              1,733.76$                
Welder  P 1 7,343.62$              7,343.62$                
QA inspection 1 9,077.38$             9,077.38$                
subtotal labor 28,965.90$           52,930.44$            
EMWG pipe factor 12.86956522 372,778.54$         372,778.54$            
Subtotal with EMGW 401,744.44$         425,708.98$           


CONFIDENTIAL ATTORNEY WORK PRODUCT


D - 130


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 196 of 350







Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


Labor factor 2.5x 1.5 602,616.66$         602,616.66$            
SS premium fixtures 2 2.5 15,364.25$         15,364.25$              


82,294.52$     1,004,361.10$   1,086,655.62$     
D_05_06 Management building west annex at elev 100


10 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 1,059.90$           500.50$                 -$                     -$                         


15 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 2,500.50$           874.65$                 -$                     -$                         


70 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 23,410.10$         5,779.20$              -$                     -$                         


35 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 24,310.30$         5,020.75$              -$                     -$                         


17 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 11,807.86$         2,438.65$              -$                     -$                         


3 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 20 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 280.92$              47.82$                   -$                     -$                         


2 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 25 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 100.84$              31.88$                   -$                     -$                         


17 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 50 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 857.14$              543.83$                 -$                     -$                         


19 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 50 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 957.98$              607.81$                 -$                     -$                         


3 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 80 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 263.94$              130.02$                 -$                     -$                         


4 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 80 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 351.92$              173.36$                 -$                     -$                         
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3 221113484100


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 100 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 287.10$              171.84$                 -$                     -$                         


1 221113484100


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 100 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 95.70$                57.28$                   -$                     -$                         


1 221113485820


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, grooved 
joint, class 125 and 150, 100 mm pipe size, add 
1 coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 294.29$              62.44$                   -$                     -$                         


1 221113484912
Pipe, fittings & valves, coupling, steel, painted, 
rigid style, grooved joint, 50 mm diameter 49.39$                15.94$                   -$                     -$                         


2 221113484916
Pipe, fittings & valves, coupling, steel, painted, 
rigid style, grooved joint, 80 mm diameter 129.66$              42.32$                   -$                     -$                         


1 221113484918
Pipe, fittings & valves, coupling, steel, painted, 
rigid style, grooved joint, 100 mm diameter 90.04$                28.90$                   -$                     -$                         


1 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 77.18$                46.96$                   -$                     -$                         


1 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 77.18$                46.96$                   -$                     -$                         


1 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 105.99$              65.02$                   -$                     -$                         


1 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 105.99$              65.02$                   -$                     -$                         


1 221113484800


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 100 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 160.52$              84.11$                   -$                     -$                         


1 221113484800


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 100 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 160.52$              84.11$                   -$                     -$                         
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2 221316502820
Drain, shower, with strainer, uniform diameter 
trap, bronze top, 100 mm pipe size 936.40$              408.68$                 -$                     -$                         


12 221316502820
Drain, shower, with strainer, uniform diameter 
trap, bronze top, 100 mm pipe size 5,618.40$           2,452.08$              -$                     -$                         


1 221113484960


Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 25 mm 
diameter 28.30$                7.95$                     -$                     -$                         


2 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 50 
mm pipe size 20.16$                122.80$                 -$                     -$                         


74,138.22$         19,910.88$            -$                     -$                         
Welder Q1 0.5 7,312.57$              7,312.57$                
Welder Q2 0.33 812.88$                 812.88$                   
Welder  P 1 2,847.10$              2,847.10$                
QA inspection 1 10,972.55$           10,972.55$              
subtotal labor 41,855.98$           21,945.10$            
EMWG pipe factor 12.86956522 538,668.22$         538,668.22$            
Subtotal with EMGW 580,524.20$         560,613.32$           
Labor factor 2.5x 1.5 870,786.30$         870,786.30$            
SS premium fixtures 2 2.5 27,623.90$         27,623.90$              


101,762.12$   1,451,310.50$   1,553,072.62$     


D_05_07 D2O management building west annex elev 107


13 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 4,347.59$           1,073.28$              -$                     -$                         


50 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 34,729.00$         7,172.50$              -$                     -$                         


8 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 5,556.64$           1,147.60$              -$                     -$                         


3 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 50 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 151.26$              95.97$                   -$                     -$                         


1 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 50 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 50.42$                31.99$                   -$                     -$                         


5 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 80 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 439.90$              216.70$                 -$                     -$                         


4 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 80 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 351.92$              173.36$                 -$                     -$                         
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1 221113484110


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 125 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 227.41$              71.72$                   -$                     -$                         


1 221113484918
Pipe, fittings & valves, coupling, steel, painted, 
rigid style, grooved joint, 100 mm diameter 90.04$                28.90$                   -$                     -$                         


3 221316502820
Drain, shower, with strainer, uniform diameter 
trap, bronze top, 100 mm pipe size 1,404.60$           613.02$                 -$                     -$                         


1 221316502820
Drain, shower, with strainer, uniform diameter 
trap, bronze top, 100 mm pipe size 468.20$              204.34$                 -$                     -$                         


1 221113484990


Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 50 mm 
diameter 42.70$                15.94$                   -$                     -$                         


47,859.68$         10,845.32$            -$                     -$                         
Welder Q1 0.5 1,190.66$              1,190.66$              
Welder Q2 0.33 2,773.37$              2,773.37$              
Welder  P 1 143.90$                 143.90$                 
QA inspection 1 4,107.93$             4,107.93$              
subtotal labor 19,061.17$           8,215.85$              
EMWG pipe factor 12.86956522 245,309.01$         245,309.01$           
Subtotal with EMGW 264,370.19$         253,524.87$           
Labor factor 2.5x 1.5 396,555.28$         396,555.28$           
SS premium fixtures 2 2.5 8,066.13$           8,066.13$              


55,925.81$     660,925.47$      716,851.27$        
D_05_08 D2O management bldg el 86_7 discharge piping


5 221113481080


Pipe, fittings & valves, steel, black, grooved 
joint, 50 mm diameter, schedule 40, includes 
coupling & clevis type hanger 3 m OC 180.10$              327.65$                 -$                     -$                         


4 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 50 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 201.68$              127.96$                 -$                     -$                         


1 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 77.18$                46.96$                   -$                     -$                         


2 221113484912
Pipe, fittings & valves, coupling, steel, painted, 
rigid style, grooved joint, 50 mm diameter 98.78$                31.88$                   -$                     -$                         


3 221113488020


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 50 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 6,441.48$           103.71$                 -$                     6,545.19$                


2 221113484960


Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 25 mm 
diameter 56.60$                15.90$                   -$                     -$                         


2 221113484990


Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 50 mm 
diameter 85.40$                31.88$                   -$                     -$                         
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1 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 50 
mm pipe size 10.08$                61.40$                   -$                     -$                         


7,151.30$           747.34$                 -$                     6,545.19$                
Welder  P 1 747.34$                 747.34$                   
QA inspection 1 747.34$               747.34$                   
subtotal labor 2,242.02$             8,039.87$              
EMWG pipe factor 12.86956522 28,853.82$           28,853.82$            
Subtotal with EMGW 31,095.84$           36,893.69$            
Labor factor 2.5x 1.5 46,643.76$           46,643.76$            
SS premium fixtures 2 2.5 1,774.55$           1,774.55$              


8,925.85$       77,739.61$        86,665.46$          


D_05_09 D2O management building elev 87 


5 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 529.95$              250.25$                 -$                     -$                         


5 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 601.95$              255.40$                 -$                     -$                         


5 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 833.50$              291.55$                 -$                     -$                         


230 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 76,918.90$         18,988.80$            -$                     -$                         


40 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 50 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 2,016.80$           1,279.60$              -$                     -$                         


16 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 50 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling labor, 
excl joint coupling material 806.72$              511.84$                 -$                     -$                         


2 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, grooved 
joint, class 125 and 150, 50 mm pipe size, add 
1 coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 329.28$              69.14$                   -$                     -$                         


1 221113484912
Pipe, fittings & valves, coupling, steel, painted, 
rigid style, grooved joint, 50 mm diameter 49.39$                15.94$                   -$                     -$                         


8 221113484912
Pipe, fittings & valves, coupling, steel, painted, 
rigid style, grooved joint, 50 mm diameter 395.12$              127.52$                 -$                     -$                         
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8 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 617.44$              375.68$                 -$                     -$                         


2 221113484912
Pipe, fittings & valves, coupling, steel, painted, 
rigid style, grooved joint, 50 mm diameter 98.78$                31.88$                   -$                     -$                         


2 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 4,294.32$           52.64$                   -$                     4,346.96$                


9 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 19,324.44$         236.88$                 -$                     19,561.32$              


3 221113488020


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 50 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 6,441.48$           103.71$                 -$                     6,545.19$                


20 221316502820
Drain, shower, with strainer, uniform diameter 
trap, bronze top, 100 mm pipe size 9,364.00$           4,086.80$              -$                     -$                         


3 221113484960


Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 25 mm 
diameter 84.90$                23.85$                   -$                     -$                         


30 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 50 
mm pipe size 302.40$              1,842.00$              -$                     -$                         


123,009.37$       28,543.48$            -$                     30,453.47$              
Welder Q1 0.5 11,537.80$            11,537.80$            
Welder  P 1 5,467.88$              5,467.88$              
QA inspection 1 17,005.68$           17,005.68$            
subtotal labor 62,554.84$           64,464.83$            
EMWG pipe factor 12.86956522 805,053.59$         805,053.59$           
Subtotal with EMGW 867,608.43$         869,518.42$           
Labor factor 2.5x 1.5 1,301,412.65$       1,301,412.65$        
SS premium fixtures 2 2.5 35,162.08$         35,162.08$            


158,171.45$   2,169,021.08$   2,327,192.53$     


Total 646,245.42$   8,567,081.48$   9,213,326.89$     
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D_06_01 Equipment tanks and pumps


See D01.01


D_06_02 Tie in to inactive plant drainage


5 221113481080


Pipe, fittings & valves, steel, black, grooved joint, 
50 mm diameter, schedule 40, includes coupling 
& clevis type hanger 3 m OC 180.10$               327.65$                -$                  507.75$             


1 221113488020


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 50 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 2,144.16$            34.57$                  -$                  2,178.73$          


3 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 90 Deg., 
steel, painted, grooved joint, 50 mm diameter, 
add 1 coupling (material only) per joint for 
installed price, incl joint coupling labor, excl joint 
coupling material 151.26$               95.97$                  -$                  247.23$             


1 221113484990
Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 50 mm diameter 42.70$                 15.94$                  -$                  58.64$               


1 221113484912
Pipe, fittings & valves, coupling, steel, painted, 
rigid style, grooved joint, 50 mm diameter 49.39$                 15.94$                  -$                  65.33$               


2,567.61$            490.07$                -$                  3,057.68$          
Welder  P 1 490.07$                490.07$             
QA inspection 1 490.07$              490.07$             
subtotal labor 1,470.21$           4,037.82$         
Labor factor 2.5x 1.5 2,205.32$           2,205.32$          


2,567.61$         3,675.53$          6,243.14$       


D_06_03 Pipe supports


5 221113470628
Gasket and bolt set, for flanges, 1034 kPa, 40 
mm pipe size 24.80$                 265.75$                -$                  290.55$             


24.80$                 265.75$                -$                  290.55$             


Welder Q1 0.5 132.88$                
Welder  P 1 265.75$                265.75$             
QA inspection 1 398.63$              398.63$             
subtotal labor 1,063.00$           954.93$           
Labor factor 2.5x 1.5 1,594.50$           1,594.50$          
SS premium fixtures 2.5 -$                    


24.80$              2,657.50$          2,549.43$       


D_06_04 HWMB West Annex inactive plant drainge


5 221113481040


Pipe, fittings & valves, steel, black, grooved joint, 
20 mm diameter, schedule 40, includes coupling 
& clevis type hanger 3 m OC 120.90$               183.20$                -$                  304.10$             
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5 221113481040


Pipe, fittings & valves, steel, black, grooved joint, 
20 mm diameter, schedule 40, includes coupling 
& clevis type hanger 3 m OC 120.90$               183.20$                -$                  304.10$             


14 221113481040


Pipe, fittings & valves, steel, black, grooved joint, 
20 mm diameter, schedule 40, includes coupling 
& clevis type hanger 3 m OC 338.52$               512.96$                -$                  851.48$             


12 221113481070


Pipe, fittings & valves, steel, black, grooved joint, 
40 mm diameter, schedule 40, includes coupling 
& clevis type hanger 3 m OC 376.56$               612.96$                -$                  989.52$             


185 221113481080


Pipe, fittings & valves, steel, black, grooved joint, 
50 mm diameter, schedule 40, includes coupling 
& clevis type hanger 3 m OC 6,663.70$            12,123.05$           -$                  18,786.75$        


5 221113481090


Pipe, fittings & valves, steel, black, grooved joint, 
65 mm diameter, schedule 40, includes coupling 
& clevis type hanger 3 m OC 306.15$               412.80$                -$                  718.95$             


5 221113481100


Pipe, fittings & valves, steel, black, grooved joint, 
80 mm diameter, schedule 40, includes coupling 
& clevis type hanger 3 m OC 406.45$               469.55$                -$                  876.00$             


12 221113481100


Pipe, fittings & valves, steel, black, grooved joint, 
80 mm diameter, schedule 40, includes coupling 
& clevis type hanger 3 m OC 975.48$               1,126.92$             -$                  2,102.40$          


3 221113484950
Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 20 mm diameter 84.90$                 23.85$                  -$                  108.75$             


5 221113484990
Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 50 mm diameter 213.50$               79.70$                  -$                  293.20$             


2 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, grooved 
joint, class 125 and 150, 50 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint coupling 
material 329.28$               69.14$                  -$                  398.42$             


4 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, grooved 
joint, class 125 and 150, 50 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint coupling 
material 658.56$               138.28$                -$                  796.84$             


7 221113485800


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, grooved 
joint, class 125 and 150, 80 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint coupling 
material 1,541.47$            325.08$                -$                  1,866.55$          


1 221113485830


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, grooved 
joint, class 125 and 150, 125 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint coupling 
material 339.57$               75.34$                  -$                  414.91$             
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2 221113484950
Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 20 mm diameter 56.60$                 15.90$                  -$                  72.50$               


2 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 154.36$               93.92$                  -$                  248.28$             


1 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 77.18$                 46.96$                  -$                  124.14$             


2 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 154.36$               93.92$                  -$                  248.28$             


1 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 105.99$               65.02$                  -$                  171.01$             


9 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 90 Deg., 
steel, painted, grooved joint, 80 mm diameter, 
add 1 coupling (material only) per joint for 
installed price, incl joint coupling labor, excl joint 
coupling material 791.82$               390.06$                -$                  1,181.88$          


1 221113488020


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 50 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 2,147.16$            34.57$                  -$                  2,181.73$          


4 221113488020


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 50 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 8,588.64$            138.28$                -$                  8,726.92$          


2 221113488030


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 80 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 4,294.32$            95.98$                  -$                  4,390.30$          


2 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 4,294.32$            52.64$                  -$                  4,346.96$          


2 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 4,294.32$            52.64$                  -$                  4,346.96$          


3 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 6,441.48$            78.96$                  -$                  6,520.44$          
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1 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 2,147.16$            26.32$                  -$                  2,173.48$          


1 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 2,147.16$            26.32$                  -$                  2,173.48$          


2 221113488030


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 80 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 1,142.20$            95.98$                  -$                  1,238.18$          


1 221119140120
Flexible metal hose, bronze braided, bronze ends, 
threaded, 10 mm diameter x 300 mm 31.90$                 30.96$                  -$                  62.86$               


1 221119140120
Flexible metal hose, bronze braided, bronze ends, 
threaded, 10 mm diameter x 300 mm 31.90$                 30.96$                  -$                  62.86$               


47 221113484990
Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 50 mm diameter 2,006.90$            749.18$                -$                  2,756.08$          


2 220719106840


Insulation, pipe covering (price copper tube one 
size less than I.P.S.), fiberglass with all service 
jacket, 25 mm wall, 15 mm iron pipe size 6.96$                   35.26$                  -$                  42.22$               


Painting compound sealing allow 971.10$             971.10$           
7,164.11$       52,361.77$          18,489.86$           -$                  70,851.63$        


Welder Q1 0.5 1,528.37$             1,528.37$         
Welder Q2 0.33 -$                      -$                
Welder  P 1 15,433.13$           15,433.13$       
QA inspection 1 16,961.50$          16,961.50$       
subtotal labor 52,412.85$          104,774.62$     
Labor factor 2.5x 1.5 78,619.28$          78,619.28$       
SS premium fixtures 2.5 -$                    


52,361.77$      131,032.13$     183,393.90$  


D_06_05 HWMB West Annex inactive floor drainage piping


4 221316502800
Drain, shower, with strainer, uniform diameter 
trap, bronze top, 50 mm and 80 mm pipe size 1,625.84$            718.28$                -$                  2,344.12$          


1 221316502800
Drain, shower, with strainer, uniform diameter 
trap, bronze top, 50 mm and 80 mm pipe size 406.46$               179.57$                -$                  586.03$             


26 221113481080


Pipe, fittings & valves, steel, black, grooved joint, 
50 mm diameter, schedule 40, includes coupling 
& clevis type hanger 3 m OC 936.52$               1,703.78$             -$                  2,640.30$          


16 221113481100


Pipe, fittings & valves, steel, black, grooved joint, 
80 mm diameter, schedule 40, includes coupling 
& clevis type hanger 3 m OC 1,300.64$            1,502.56$             -$                  2,803.20$          


70 221113481110


Pipe, fittings & valves, steel, black, grooved joint, 
100 mm diameter, schedule 40, includes coupling 
& clevis type hanger 3 m OC 6,771.10$            7,296.10$             -$                  14,067.20$        


CONFIDENTIAL ATTORNEY WORK PRODUCT


D - 140


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 206 of 350







Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. 
O&P Ext. Total O&P


12 221113481130


Pipe, fittings & valves, steel, black, grooved joint, 
150 mm diameter, schedule 40, includes coupling 
& clevis type hanger 3 m OC 2,333.76$            2,092.92$             -$                  4,426.68$          


4 221113484916
Pipe, fittings & valves, coupling, steel, painted, 
rigid style, grooved joint, 80 mm diameter 259.32$               84.64$                  -$                  343.96$             


4 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 90 Deg., 
steel, painted, grooved joint, 50 mm diameter, 
add 1 coupling (material only) per joint for 
installed price, incl joint coupling labor, excl joint 
coupling material 201.68$               127.96$                -$                  329.64$             


3 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 90 Deg., 
steel, painted, grooved joint, 50 mm diameter, 
add 1 coupling (material only) per joint for 
installed price, incl joint coupling labor, excl joint 
coupling material 151.26$               95.97$                  -$                  247.23$             


2 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 90 Deg., 
steel, painted, grooved joint, 80 mm diameter, 
add 1 coupling (material only) per joint for 
installed price, incl joint coupling labor, excl joint 
coupling material 175.96$               86.68$                  -$                  262.64$             


3 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 90 Deg., 
steel, painted, grooved joint, 80 mm diameter, 
add 1 coupling (material only) per joint for 
installed price, incl joint coupling labor, excl joint 
coupling material 263.94$               130.02$                -$                  393.96$             


6 221113484100


Pipe, fittings & valves, elbow, 45 Deg. or 90 Deg., 
steel, painted, grooved joint, 100 mm diameter, 
add 1 coupling (material only) per joint for 
installed price, incl joint coupling labor, excl joint 
coupling material 574.20$               343.68$                -$                  917.88$             


11 221113484100


Pipe, fittings & valves, elbow, 45 Deg. or 90 Deg., 
steel, painted, grooved joint, 100 mm diameter, 
add 1 coupling (material only) per joint for 
installed price, incl joint coupling labor, excl joint 
coupling material 1,052.70$            630.08$                -$                  1,682.78$          


2 221113484120


Pipe, fittings & valves, elbow, 45 Deg. or 90 Deg., 
steel, painted, grooved joint, 150 mm diameter, 
add 1 coupling (material only) per joint for 
installed price, incl joint coupling labor, excl joint 
coupling material 535.08$               178.54$                -$                  713.62$             


3 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 coupling 
(material only) per joint for installed price, incl 
joint coupling labor, excl joint coupling material 231.54$               140.88$                -$                  372.42$             


4 221113484912
Pipe, fittings & valves, coupling, steel, painted, 
rigid style, grooved joint, 50 mm diameter 197.56$               63.76$                  -$                  261.32$             


3 221113484918
Pipe, fittings & valves, coupling, steel, painted, 
rigid style, grooved joint, 100 mm diameter 270.12$               86.70$                  -$                  356.82$             


1 221113484922
Pipe, fittings & valves, coupling, steel, painted, 
rigid style, grooved joint, 150 mm diameter 153.32$               44.38$                  -$                  197.70$             


17,441.00$          15,506.50$           -$                  32,947.50$        
Welder Q1 0.5 5,529.16$             5,529.16$         
Welder Q2 0.33 771.95$                771.95$           
Welder  P 1 2,132.35$             2,132.35$         
QA inspection 1 8,433.45$           8,433.45$         
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subtotal labor 32,373.40$          49,814.40$       
Labor factor 2.5x 1.5 48,560.11$          48,560.11$       


17,441.00$      80,933.51$       98,374.51$    


Total 72,395.18$      218,298.66$     290,560.96$  
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D_07_01  West annex D2O drum handling


5 221113232120


Pipe, copper, tubing, solder, 10 mm 
diameter, type L, includes coupling & clevis 
hanger assembly 3 m OC


62.00$                        154.80$                      -$                     216.80$                    


7 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC


741.93$                      350.35$                      -$                     1,092.28$                 


5 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC


529.95$                      250.25$                      -$                     780.20$                    


5 221113644320


Pipe, stainless steel, threaded, 20 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC


601.95$                      255.40$                      -$                     857.35$                    


15 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC


1,589.85$                   750.75$                      -$                     2,340.60$                 


5 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC


833.50$                      291.55$                      -$                     1,125.05$                 


55 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC


9,168.50$                   3,207.05$                   -$                     12,375.55$               


50 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC


8,335.00$                   2,915.50$                   -$                     11,250.50$               


5 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC


1,672.15$                   412.80$                      -$                     2,084.95$                 


35 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC


11,705.05$                 2,889.60$                   -$                     14,594.65$               


8 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 20 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material


749.12$                      127.52$                      -$                     876.64$                    


10 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 20 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material


936.40$                      159.40$                      -$                     1,095.80$                 


1 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 25 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material


50.42$                        15.94$                        -$                     66.36$                      
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28 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 25 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material


1,411.76$                   446.32$                      -$                     1,858.08$                 


47 221113484040


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 25 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material


2,369.74$                   749.18$                      -$                     3,118.92$                 


15 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 40 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material


756.30$                      363.75$                      -$                     1,120.05$                 


18 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 50 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material


907.56$                      575.82$                      -$                     1,483.38$                 


28 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material


4,609.92$                   967.96$                      -$                     5,577.88$                 


12 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material


1,975.68$                   414.84$                      -$                     2,390.52$                 


2 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material


329.28$                      69.14$                        -$                     398.42$                    


4 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter


156.40$                      31.80$                        -$                     188.20$                    


8 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter


312.80$                      63.60$                        -$                     376.40$                    


2 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter


78.20$                        15.90$                        -$                     94.10$                      


19 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter


742.90$                      151.05$                      -$                     893.95$                    


1 221113484910


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 40 mm 
diameter


39.10$                        11.87$                        -$                     50.97$                      
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2 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter


98.78$                        31.88$                        -$                     130.66$                    


1 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter


49.39$                        15.94$                        -$                     65.33$                      


1 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material


164.64$                      34.57$                        -$                     199.21$                    


5 221113484700


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 20 mm diameter, add 1 
coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material


501.65$                      105.80$                      -$                     607.45$                    


4 221113484700


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 20 mm diameter, add 1 
coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material


401.32$                      84.64$                        -$                     485.96$                    


11 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material


848.98$                      266.75$                      -$                     1,115.73$                 


20 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material


1,543.60$                   485.00$                      -$                     2,028.60$                 


4 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material


308.72$                      97.00$                        -$                     405.72$                    


3 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material


231.54$                      72.75$                        -$                     304.29$                    


1 221113484740


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 25 mm diameter, add 1 
coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material


77.18$                        24.25$                        -$                     101.43$                    


1 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material


77.18$                        46.96$                        -$                     124.14$                    


10 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material


771.80$                      469.60$                      -$                     1,241.40$                 


5 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, excl 
joint coupling material


10,735.80$                 131.60$                      -$                     10,867.40$               


4 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, excl 
joint coupling material


8,588.64$                   105.28$                      -$                     8,693.92$                 


7 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, excl 
joint coupling material


15,030.12$                 184.24$                      -$                     15,214.36$               
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1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, excl 
joint coupling material


2,147.16$                   26.32$                        -$                     2,173.48$                 


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, excl 
joint coupling material


4,294.32$                   52.64$                        -$                     4,346.96$                 


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, excl 
joint coupling material


2,147.16$                   26.32$                        -$                     2,173.48$                 


7 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, excl 
joint coupling material


15,030.12$                 184.24$                      -$                     15,214.36$               


14 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, excl 
joint coupling material


30,060.24$                 368.48$                      -$                     30,428.72$               


6 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, excl 
joint coupling material


12,882.96$                 157.92$                      -$                     13,040.88$               


4 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, excl 
joint coupling material


8,588.64$                   105.28$                      -$                     8,693.92$                 


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, excl 
joint coupling material


2,147.16$                   26.32$                        -$                     2,173.48$                 


12 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, excl 
joint coupling material


25,765.92$                 315.84$                      -$                     26,081.76$               


1 221119381180


Water supply meter, detector, serves dual 
systems such as fire and domestic or 
process water, wide range capacity, 101 L/s, 
150 mm mainline x 80 mm by-pass, UL and 
FM approved


13,891.50$                 856.56$                      -$                     14,748.06$               


1 221119381180


Water supply meter, detector, serves dual 
systems such as fire and domestic or 
process water, wide range capacity, 101 L/s, 
150 mm mainline x 80 mm by-pass, UL and 
FM approved


13,891.50$                 856.56$                      -$                     14,748.06$               


1 221119381180


Water supply meter, detector, serves dual 
systems such as fire and domestic or 
process water, wide range capacity, 101 L/s, 
150 mm mainline x 80 mm by-pass, UL and 
FM approved


13,891.50$                 856.56$                      -$                     14,748.06$               


4 221119381180


Water supply meter, detector, serves dual 
systems such as fire and domestic or 
process water, wide range capacity, 101 L/s, 
150 mm mainline x 80 mm by-pass, UL and 
FM approved


55,566.00$                 3,426.24$                   -$                     58,992.24$               


1 113015433600


Heater, residential appliances, electric, built-
in, ceiling type, 1250 watt, maximum


264.82$                      232.78$                      -$                     497.60$                    


16 221119140120


Flexible metal hose, bronze braided, bronze 
ends, threaded, 10 mm diameter x 300 mm


510.40$                      495.36$                      -$                     1,005.76$                 
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19 221119140160


Flexible metal hose, bronze braided, bronze 
ends, threaded, 20 mm diameter x 300 mm


850.44$                      764.75$                      -$                     1,615.19$                 


2 108805104000


Scales, portable, digital type, 454 kg 
capacity, 610 mm x 762 mm platform


34,633.31$                 346.88$                      34,980.19$               


16 221119140160


Flexible metal hose, bronze braided, bronze 
ends, threaded, 20 mm diameter x 300 mm


716.16$                      644.00$                      -$                     1,360.16$                 


19 221119140160


Flexible metal hose, bronze braided, bronze 
ends, threaded, 20 mm diameter x 300 mm


850.44$                      764.75$                      -$                     1,615.19$                 


6 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 25 
mm diameter


169.80$                      47.70$                        -$                     217.50$                    


328,394.35$               28,353.90$                 -$                     356,748.25$             
Welder Q1 0.5 1,651.20$                   1,651.20$                 
Welder Q2 0.33 1,998.64$                   1,998.64$                 
Welder  P 1 19,055.58$                 19,055.58$               
QA inspection 1 22,705.42$              22,705.42$               
subtotal labor 73,764.75$              402,159.10$           
EMWG pipe factor 35.978261 2,653,927.36$          2,653,927.36$          
Subtotal with EMGW 2,727,692.11$          3,056,086.46$        
Labor factor 2.5x 1.5 4,091,538.16$          4,091,538.16$          
SS premium fixture  2.5 -$                            -$                          
subtotal materials 328,394.35$               7,147,624.62$        
NC factor 0.3244805 106,557.56$               106,557.56$             


434,951.91$          6,819,230.27$       7,254,182.18$     


D_07_02 to 05 Drum filling transfer tool


6 118226101420


Waste handling equipment, for handling 
hazardous waste materials, w/charcoal & 
HEPA filter, 208 L drum packer 305,200.80$               10,434.07$                 -$                      $             315,634.87 


3 118226101420


Waste handling equipment, for handling 
hazardous waste materials, w/charcoal & 
HEPA filter, 208 L drum packer 152,600.40$               5,217.04$                   -$                      $             157,817.44 


3 118226101420


Waste handling equipment, for handling 
hazardous waste materials, w/charcoal & 
HEPA filter, 208 L drum packer 152,600.40$               5,217.04$                   -$                      $             157,817.44 


1 221123103220  628411-K38910-52BX-0001 33,958.95$                 10,434.07$                  $               44,393.02 


644,360.55$               31,302.21$                 -$                     675,662.76$             
subtotal labor 31,302.21$              675,662.76$           
EMWG pipe factor 35.978261 1,126,199.08$          1,126,199.08$          
Subtotal with EMGW 1,157,501.29$          1,801,861.84$        
Labor factor 2.5x 1.5 1,736,251.93$          1,736,251.93$          
SS premium fixture  2.5 -$                            


644,360.55$          2,893,753.22$       3,538,113.77$     


Total 1,079,312.46$       9,712,983.49$       10,792,295.95$   


CONFIDENTIAL ATTORNEY WORK PRODUCT


D - 147


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 213 of 350







CONFIDENTIAL ATTORNEY WORK PRODUCT 
 


 D-148 


 
Table D-4: BOQ Section E – Process Support Systems 


      Overnight 
materials 


costs 


Overnight 
labour 
costs 


Overnight 
equipment 


costs 


Total 
overnight 


costs 


Section E, Process Support Systems  
 


 


  
  


E_01 Chilled Water Supply   $918,184 $229,815 $353 $1,148,352 
  


  
        


E_02 Vapor Recovery System 
 


$4,587,784 $13,674,014 $0 $18,261,798 
  


  
        


E_03 Instrument & Services Air Systems $1,471,404 $1,349,735 $413 $2,821,552 
  


  
        


    Total $6,977,371 $15,253,565 $765 $22,231,701 
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E_01_01 Chilled water equipment
Data Release : Year 2020 Unit Cost Estimate


1


 628411-
K73870-52BX-
0002 


Water chiller, centrifugal liquid chiller, 
water cooled, open drive, 7040 kW (twin 
3517 kW units), includes standard 
controls, excludes water tower 676,785.40$        44,198.60$           -$                   720,984.00$        


676,785.40$        44,198.60$           -$                   720,984.00$        
Welder Q1 0.5
Steamfitter Q7 0.25 11,049.65$           11,049.65$          
Welder  P 1
QA inspection 1 11,049.65$          11,049.65$          
subtotal labor 66,297.90$          743,083.30$       
Labor factor 2.5x 1.5 99,446.85$          99,446.85$          
SS premium fixtures 2.5


676,785.40$    165,744.75$     842,530.15$    
E_01_02 Chilled water piping and fittings
Data Release : Year 2020 Unit Cost Estimate


95 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 65,985.10$          13,627.75$           -$                   79,612.85$          


185 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 61,869.55$          15,273.60$           -$                   77,143.15$          


300 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 50,010.00$          17,493.00$           -$                   67,503.00$          


10 221113644330


Pipe, stainless steel, threaded, 25 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 1,667.00$            583.10$                -$                   2,250.10$            


18 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 7,131.06$            473.76$                -$                   7,604.82$            


16 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 6,338.72$            421.12$                -$                   6,759.84$            


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 792.34$               52.64$                  -$                   844.98$               


2 221113488050


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 100 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 1,255.38$            130.04$                -$                   1,385.42$            
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1 221113488050


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 100 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 627.69$               65.02$                  -$                   692.71$               


4 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 658.56$               138.28$                -$                   796.84$               


4 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 658.56$               138.28$                -$                   796.84$               


12 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,975.68$            414.84$                -$                   2,390.52$            


4 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 658.56$               138.28$                -$                   796.84$               


4 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 50 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 658.56$               138.28$                -$                   796.84$               


1 232120880220
Venturi flow, measuring device, 80 mm 
diameter 648.27$               104.23$                -$                   752.50$               


90 220719106920


Insulation, pipe covering (price copper 
tube one size less than I.P.S.), fiberglass 
with all service jacket, 25 mm wall, 80 mm 
iron pipe size 662.40$               2,106.90$             -$                   2,769.30$            


11 221113484100


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 100 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,052.70$            630.08$                -$                   1,682.78$            


12 221113484918


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 100 mm 
diameter 1,080.48$            346.80$                -$                   1,427.28$            
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16 221113484800


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 100 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, 
excl joint coupling material 2,568.32$            1,345.76$             -$                   3,914.08$            


2 221113484100


Pipe, fittings & valves, elbow, 45 Deg. or 
90 Deg., steel, painted, grooved joint, 100 
mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material 191.40$               114.56$                -$                   305.96$               


180 220719107320


Insulation, pipe covering (price copper 
tube one size less than I.P.S.), fiberglass 
with all service jacket, 50 mm wall, 15 mm 
iron pipe size 2,185.20$            3,468.60$             -$                   5,653.80$            


10 220719107320


Insulation, pipe covering (price copper 
tube one size less than I.P.S.), fiberglass 
with all service jacket, 50 mm wall, 15 mm 
iron pipe size 121.40$               192.70$                -$                   314.10$               


165 220719107320


Insulation, pipe covering (price copper 
tube one size less than I.P.S.), fiberglass 
with all service jacket, 50 mm wall, 15 mm 
iron pipe size 2,003.10$            3,179.55$             -$                   5,182.65$            


33 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 13,073.61$          868.56$                -$                   13,942.17$          


6 232120880180
Venturi flow, measuring device, 50 mm 
diameter 2,747.46$            442.74$                -$                   3,190.20$            


8 232120880220
Venturi flow, measuring device, 80 mm 
diameter 5,186.16$            833.84$                -$                   6,020.00$            


543 051223774400


Column base plates, structural, heavy, 90 
metric ton project, over 68 kg each, A992 
steel, shop fabricated, incl shop primer 2,459.79$            874.23$                352.95$              3,686.97$            


18 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per 
joint for installed price, incl 2 position 
handle, excl joint coupling material 7,131.06$            473.76$                -$                   7,604.82$            


241,398.11$        64,070.30$           352.95$              305,821.36$        
Buttweld Q1&QA 1.00$                   1,807.12$             1,807.12$            


Welder Q1 0.5 121,580.79$         121,580.79$        
Welder Q2 0.33 4,542.58$             4,542.58$            
Welder  P 1 21,776.64$           21,776.64$          
QA inspection 1 147,900.01$        147,900.01$        
subtotal labor 361,677.45$        603,428.51$       
Labor factor 2.5x 1.5 542,516.17$        542,516.17$        
SS premium fixtures 2.5 595,689.80$        595,689.80$        


837,087.91$    904,193.61$     352.95$           1,741,634.47$ 


Total 918,183.51$    229,815.05$     352.95$           1,148,351.51$ 
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E_02_01 Equpment
Data Release : Year 2020 Unit Cost Estimate


1  628411-
    


dryer 3,473,818.00$       1,043.41$                3,474,861.41$        
1 Blower, regenerative 79,860.00$            173.90$                   80,033.90$             
1  628411- DR1 Dessiccant wheel dryer 655,356.50$          1,043.41$                656,399.91$           
5 233813102980 Fume hood 42,545.25$            1,982.00$                -$                     44,527.25$             


4,251,579.75$       4,242.72$                -$                     4,255,822.47$        
Welder Q1 0.5 -$                         -$                        
Welder Q2 0.33 -$                         -$                        
Welder  P 1 4,242.72$                4,242.72$               
QA inspection 1 4,242.72$             4,242.72$               
subtotal labor 12,728.15$            4,264,307.90$       
EMWG pipe factor 35.97826087 457,936.54$          457,936.54$           
Subtotal with EMGW 470,664.69$          4,722,244.44$       
Labor factor 2.5x 1.5 705,997.03$          705,997.03$           
SS premium fixtures 2.5x 2.5 -$                       -$                        


4,251,579.75$  1,176,661.72$   5,428,241.47$   
E_02_02 Piping and fittings
Data Release : Year 2020 Unit Cost Estimate


15 221113644320


Pipe, stainless steel, threaded, 20 
mm diameter, schedule 40, type 
316, includes couplings and 
hangers 3 m OC 1,805.85$              766.20$                   -$                     2,572.05$               


15 221113644330


Pipe, stainless steel, threaded, 25 
mm diameter, schedule 40, type 
316, includes couplings and 
hangers 3 m OC 2,500.50$              874.65$                   -$                     3,375.15$               


15 221113644360


Pipe, stainless steel, threaded, 50 
mm diameter, schedule 40, type 
316, includes couplings and 
hangers 3 m OC 5,016.45$              1,238.40$                -$                     6,254.85$               


10 221113484030


Pipe, fittings & valves, elbow, 45 
Deg. or 90 Deg., steel, painted, 
grooved joint, 20 mm diameter, 
add 1 coupling (material only) per 
joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 936.40$                 159.40$                   -$                     1,095.80$               


4 221113484030


Pipe, fittings & valves, elbow, 45 
Deg. or 90 Deg., steel, painted, 
grooved joint, 20 mm diameter, 
add 1 coupling (material only) per 
joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 374.56$                 63.76$                     -$                     438.32$                  


15 221113484030


Pipe, fittings & valves, elbow, 45 
Deg. or 90 Deg., steel, painted, 
grooved joint, 20 mm diameter, 
add 1 coupling (material only) per 
joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 1,404.60$              239.10$                   -$                     1,643.70$               


15 221113484040


Pipe, fittings & valves, elbow, 45 
Deg. or 90 Deg., steel, painted, 
grooved joint, 25 mm diameter, 
add 1 coupling (material only) per 
joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 756.30$                 239.10$                   -$                     995.40$                  


1 221113484060


Pipe, fittings & valves, elbow, 45 
Deg. or 90 Deg., steel, painted, 
grooved joint, 40 mm diameter, 
add 1 coupling (material only) per 
joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 50.42$                   24.25$                     -$                     74.67$                    
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15 221113484060


Pipe, fittings & valves, elbow, 45 
Deg. or 90 Deg., steel, painted, 
grooved joint, 40 mm diameter, 
add 1 coupling (material only) per 
joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 756.30$                 363.75$                   -$                     1,120.05$               


2 221113484070


Pipe, fittings & valves, elbow, 45 
Deg. or 90 Deg., steel, painted, 
grooved joint, 50 mm diameter, 
add 1 coupling (material only) per 
joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 100.84$                 63.98$                     -$                     164.82$                  


15 221113484070


Pipe, fittings & valves, elbow, 45 
Deg. or 90 Deg., steel, painted, 
grooved joint, 50 mm diameter, 
add 1 coupling (material only) per 
joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 756.30$                 479.85$                   -$                     1,236.15$               


11 221113485780


Pipe, fittings & valves, flange, 
black steel, painted, with grooved 
face for gasket, grooved joint, 
class 125 and 150, 50 mm pipe 
size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 1,811.04$              380.27$                   -$                     2,191.31$               


1 221113485780


Pipe, fittings & valves, flange, 
black steel, painted, with grooved 
face for gasket, grooved joint, 
class 125 and 150, 50 mm pipe 
size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 164.64$                 34.57$                     -$                     199.21$                  


6 221113485780


Pipe, fittings & valves, flange, 
black steel, painted, with grooved 
face for gasket, grooved joint, 
class 125 and 150, 50 mm pipe 
size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 987.84$                 207.42$                   -$                     1,195.26$               


16 221113485780


Pipe, fittings & valves, flange, 
black steel, painted, with grooved 
face for gasket, grooved joint, 
class 125 and 150, 50 mm pipe 
size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 2,634.24$              553.12$                   -$                     3,187.36$               


1 221113484950


Pipe, fittings & valves, coupling, 
steel, painted, standard, flexible, 
grooved joint, 20 mm diameter 28.30$                   7.95$                       -$                     36.25$                    


2 221113484990


Pipe, fittings & valves, coupling, 
steel, painted, standard, flexible, 
grooved joint, 50 mm diameter 85.40$                   31.88$                     -$                     117.28$                  


1 221113484960


Pipe, fittings & valves, coupling, 
steel, painted, standard, flexible, 
grooved joint, 25 mm diameter 28.30$                   7.95$                       -$                     36.25$                    


1 221113484980


Pipe, fittings & valves, coupling, 
steel, painted, standard, flexible, 
grooved joint, 40 mm diameter 39.62$                   11.87$                     -$                     51.49$                    


1 221113484990


Pipe, fittings & valves, coupling, 
steel, painted, standard, flexible, 
grooved joint, 50 mm diameter 42.70$                   15.94$                     -$                     58.64$                    
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2 221113484990


Pipe, fittings & valves, coupling, 
steel, painted, standard, flexible, 
grooved joint, 50 mm diameter 85.40$                   31.88$                     -$                     117.28$                  


1 221113484700


Pipe, fittings & valves, tee, steel, 
painted, grooved joint, 20 mm 
diameter, add 1 coupling (material 
only) per joint for installed price, 
incl joint coupling labor, excl joint 
coupling material 100.33$                 21.16$                     -$                     121.49$                  


2 221113484760


Pipe, fittings & valves, tee, steel, 
painted, grooved joint, 40 mm 
diameter, add 1 coupling (material 
only) per joint for installed price, 
incl joint coupling labor, excl joint 
coupling material 154.36$                 72.24$                     -$                     226.60$                  


4 221113484760


Pipe, fittings & valves, tee, steel, 
painted, grooved joint, 40 mm 
diameter, add 1 coupling (material 
only) per joint for installed price, 
incl joint coupling labor, excl joint 
coupling material 308.72$                 144.48$                   -$                     453.20$                  


2 221113484780


Pipe, fittings & valves, tee, steel, 
painted, grooved joint, 65 mm 
diameter, add 1 coupling (material 
only) per joint for installed price, 
incl joint coupling labor, excl joint 
coupling material 154.36$                 106.30$                   -$                     260.66$                  


7 221113484770


Pipe, fittings & valves, tee, steel, 
painted, grooved joint, 50 mm 
diameter, add 1 coupling (material 
only) per joint for installed price, 
incl joint coupling labor, excl joint 
coupling material 540.26$                 328.72$                   -$                     868.98$                  


3 221113484914


Pipe, fittings & valves, coupling, 
steel, painted, rigid style, grooved 
joint, 65 mm diameter 168.24$                 53.73$                     -$                     221.97$                  


15 221113484910


Pipe, fittings & valves, coupling, 
steel, painted, rigid style, grooved 
joint, 40 mm diameter 586.50$                 178.05$                   -$                     764.55$                  


1 221113488010


Pipe, fittings & valves, valve, 
butterfly, standard trim, grooved 
joint, 40 mm pipe size, add 1 
coupling (material only) per joint for 
installed price, incl 2 position 
handle, excl joint coupling material 396.17$                 26.32$                     -$                     422.49$                  


1 221113488010


Pipe, fittings & valves, valve, 
butterfly, standard trim, grooved 
joint, 40 mm pipe size, add 1 
coupling (material only) per joint for 
installed price, incl 2 position 
handle, excl joint coupling material 396.17$                 26.32$                     -$                     422.49$                  


3 221113488020


Pipe, fittings & valves, valve, 
butterfly, standard trim, grooved 
joint, 50 mm pipe size, add 1 
coupling (material only) per joint for 
installed price, incl 2 position 
handle, excl joint coupling material 1,188.51$              103.71$                   -$                     1,292.22$               


1 221113488010


Pipe, fittings & valves, valve, 
butterfly, standard trim, grooved 
joint, 40 mm pipe size, add 1 
coupling (material only) per joint for 
installed price, incl 2 position 
handle, excl joint coupling material 396.17$                 26.32$                     -$                     422.49$                  


5 221113488020


Pipe, fittings & valves, valve, 
butterfly, standard trim, grooved 
joint, 50 mm pipe size, add 1 
coupling (material only) per joint for 
installed price, incl 2 position 
handle, excl joint coupling material 1,980.85$              172.85$                   -$                     2,153.70$               
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1 221113488010


Pipe, fittings & valves, valve, 
butterfly, standard trim, grooved 
joint, 40 mm pipe size, add 1 
coupling (material only) per joint for 
installed price, incl 2 position 
handle, excl joint coupling material 396.17$                 26.32$                     -$                     422.49$                  


1 221113488010


Pipe, fittings & valves, valve, 
butterfly, standard trim, grooved 
joint, 40 mm pipe size, add 1 
coupling (material only) per joint for 
installed price, incl 2 position 
handle, excl joint coupling material 396.17$                 26.32$                     -$                     422.49$                  


1 221113488010


Pipe, fittings & valves, valve, 
butterfly, standard trim, grooved 
joint, 40 mm pipe size, add 1 
coupling (material only) per joint for 
installed price, incl 2 position 
handle, excl joint coupling material 396.17$                 26.32$                     -$                     422.49$                  


2 221113488010


Pipe, fittings & valves, valve, 
butterfly, standard trim, grooved 
joint, 40 mm pipe size, add 1 
coupling (material only) per joint for 
installed price, incl 2 position 
handle, excl joint coupling material 792.34$                 52.64$                     -$                     844.98$                  


1 221113488010


Pipe, fittings & valves, valve, 
butterfly, standard trim, grooved 
joint, 40 mm pipe size, add 1 
coupling (material only) per joint for 
installed price, incl 2 position 
handle, excl joint coupling material 396.17$                 26.32$                     -$                     422.49$                  


14 233313163400


Duct accessories, fire damper, 
curtain type, vertical, 600 mm x 
500 mm, UL label, 1-1/2 hour rated 1,163.26$              1,311.10$                -$                     2,474.36$               


5 221113644330


Pipe, stainless steel, threaded, 25 
mm diameter, schedule 40, type 
316, includes couplings and 
hangers 3 m OC 833.50$                 291.55$                   -$                     1,125.05$               


5 221113644390


Pipe, stainless steel, threaded, 100 
mm diameter, schedule 40, type 
316, includes couplings and 
hangers 3 m OC 3,472.90$              717.25$                   -$                     4,190.15$               


5 221113470700
Gasket and bolt set, for flanges, 
1034 kPa, 200 mm pipe size 174.95$                 794.65$                   -$                     969.60$                  


60 221113470710
Gasket and bolt set, for flanges, 
1034 kPa, 250 mm pipe size 3,858.60$              10,588.20$             -$                     14,446.80$             


60 221113470730
Gasket and bolt set, for flanges, 
1034 kPa, 350 mm pipe size 3,704.40$              11,950.80$             -$                     15,655.20$             


1 221113484912


Pipe, fittings & valves, coupling, 
steel, painted, rigid style, grooved 
joint, 50 mm diameter 49.39$                   15.94$                     -$                     65.33$                    


4 221113484912


Pipe, fittings & valves, coupling, 
steel, painted, rigid style, grooved 
joint, 50 mm diameter 197.56$                 63.76$                     -$                     261.32$                  


1 221113484030


Pipe, fittings & valves, elbow, 45 
Deg. or 90 Deg., steel, painted, 
grooved joint, 20 mm diameter, 
add 1 coupling (material only) per 
joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 93.64$                   15.94$                     -$                     109.58$                  
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15 221113484030


Pipe, fittings & valves, elbow, 45 
Deg. or 90 Deg., steel, painted, 
grooved joint, 20 mm diameter, 
add 1 coupling (material only) per 
joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 1,404.60$              239.10$                   -$                     1,643.70$               


50 221113484070


Pipe, fittings & valves, elbow, 45 
Deg. or 90 Deg., steel, painted, 
grooved joint, 50 mm diameter, 
add 1 coupling (material only) per 
joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 2,521.00$              1,599.50$                -$                     4,120.50$               


2 221113484070


Pipe, fittings & valves, elbow, 45 
Deg. or 90 Deg., steel, painted, 
grooved joint, 50 mm diameter, 
add 1 coupling (material only) per 
joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 100.84$                 63.98$                     -$                     164.82$                  


6 221113484120


Pipe, fittings & valves, elbow, 45 
Deg. or 90 Deg., steel, painted, 
grooved joint, 150 mm diameter, 
add 1 coupling (material only) per 
joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 1,605.24$              535.62$                   -$                     2,140.86$               


2 221113484120


Pipe, fittings & valves, elbow, 45 
Deg. or 90 Deg., steel, painted, 
grooved joint, 150 mm diameter, 
add 1 coupling (material only) per 
joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 535.08$                 178.54$                   -$                     713.62$                  


10 221113484120


Pipe, fittings & valves, elbow, 45 
Deg. or 90 Deg., steel, painted, 
grooved joint, 150 mm diameter, 
add 1 coupling (material only) per 
joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 2,675.40$              892.70$                   -$                     3,568.10$               


1 221113484120


Pipe, fittings & valves, elbow, 45 
Deg. or 90 Deg., steel, painted, 
grooved joint, 150 mm diameter, 
add 1 coupling (material only) per 
joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 267.54$                 89.27$                     -$                     356.81$                  


2 221113485780


Pipe, fittings & valves, flange, 
black steel, painted, with grooved 
face for gasket, grooved joint, 
class 125 and 150, 50 mm pipe 
size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 329.28$                 69.14$                     -$                     398.42$                  


2 221113485780


Pipe, fittings & valves, flange, 
black steel, painted, with grooved 
face for gasket, grooved joint, 
class 125 and 150, 50 mm pipe 
size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 329.28$                 69.14$                     -$                     398.42$                  
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6 221113485880


Pipe, fittings & valves, flange, 
black steel, painted, with grooved 
face for gasket, grooved joint, 
class 125 and 150, 350 mm pipe 
size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 9,569.70$              1,337.46$                -$                     10,907.16$             


1 221113485880


Pipe, fittings & valves, flange, 
black steel, painted, with grooved 
face for gasket, grooved joint, 
class 125 and 150, 350 mm pipe 
size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling 
material 1,594.95$              222.91$                   -$                     1,817.86$               


8 221113484990


Pipe, fittings & valves, coupling, 
steel, painted, standard, flexible, 
grooved joint, 50 mm diameter 341.60$                 127.52$                   -$                     469.12$                  


2 221113484990


Pipe, fittings & valves, coupling, 
steel, painted, standard, flexible, 
grooved joint, 50 mm diameter 85.40$                   31.88$                     -$                     117.28$                  


2 221113484980


Pipe, fittings & valves, coupling, 
steel, painted, standard, flexible, 
grooved joint, 40 mm diameter 79.24$                   23.74$                     -$                     102.98$                  


2 221113484990


Pipe, fittings & valves, coupling, 
steel, painted, standard, flexible, 
grooved joint, 50 mm diameter 85.40$                   31.88$                     -$                     117.28$                  


1 221113485120


Pipe, fittings & valves, coupling, 
steel, painted, standard, flexible, 
grooved joint, 350 mm diameter 596.82$                 92.88$                     -$                     689.70$                  


1 221113484770


Pipe, fittings & valves, tee, steel, 
painted, grooved joint, 50 mm 
diameter, add 1 coupling (material 
only) per joint for installed price, 
incl joint coupling labor, excl joint 
coupling material 77.18$                   46.96$                     -$                     124.14$                  


1 221113484770


Pipe, fittings & valves, tee, steel, 
painted, grooved joint, 50 mm 
diameter, add 1 coupling (material 
only) per joint for installed price, 
incl joint coupling labor, excl joint 
coupling material 77.18$                   46.96$                     -$                     124.14$                  


11 221113484840


Pipe, fittings & valves, tee, steel, 
painted, grooved joint, 250 mm 
diameter, add 1 coupling (material 
only) per joint for installed price, 
incl joint coupling labor, excl joint 
coupling material 13,299.88$            2,043.36$                -$                     15,343.24$             


2 221113484851


Pipe, fittings & valves, tee, steel, 
painted, grooved joint, 350 mm 
diameter, add 1 coupling (material 
only) per joint for installed price, 
incl joint coupling labor, excl joint 
coupling material 3,087.00$              495.36$                   -$                     3,582.36$               


1 221113484912


Pipe, fittings & valves, coupling, 
steel, painted, rigid style, grooved 
joint, 50 mm diameter 49.39$                   15.94$                     -$                     65.33$                    


8 221113484912


Pipe, fittings & valves, coupling, 
steel, painted, rigid style, grooved 
joint, 50 mm diameter 395.12$                 127.52$                   -$                     522.64$                  


2 221113485120


Pipe, fittings & valves, coupling, 
steel, painted, standard, flexible, 
grooved joint, 350 mm diameter 1,193.64$              185.76$                   -$                     1,379.40$               
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1 221113488010


Pipe, fittings & valves, valve, 
butterfly, standard trim, grooved 
joint, 40 mm pipe size, add 1 
coupling (material only) per joint for 
installed price, incl 2 position 
handle, excl joint coupling material 396.17$                 26.32$                     -$                     422.49$                  


1 221113488020


Pipe, fittings & valves, valve, 
butterfly, standard trim, grooved 
joint, 50 mm pipe size, add 1 
coupling (material only) per joint for 
installed price, incl 2 position 
handle, excl joint coupling material 396.17$                 34.57$                     -$                     430.74$                  


1 221113488030


Pipe, fittings & valves, valve, 
butterfly, standard trim, grooved 
joint, 80 mm pipe size, add 1 
coupling (material only) per joint for 
installed price, incl 2 position 
handle, excl joint coupling material 571.10$                 47.99$                     -$                     619.09$                  


1 221119263020


Pressure regulator, steam, high 
capacity, bronze body, stainless 
steel trim, threaded, 15 mm 
diameter 3,395.70$              33.54$                     -$                     3,429.24$               


87,721.76$            41,672.14$             -$                     129,393.90$           
Sampling 19,057.50$             19,057.50$            
Welder Q1 0.5 723.21$                   723.21$                
Welder Q2 0.33 1,860.39$                1,860.39$             
Welder  P 1 34,644.55$             34,644.55$            
QA inspection 1 37,228.15$            37,228.15$            
subtotal labor 135,185.94$          222,907.70$          
EMWG pipe factor 35.97826087 4,863,755.02$       4,863,755.02$       
Subtotal with EMGW 4,998,940.96$       5,086,662.72$       
Labor factor 2.5x 1.5 7,498,411.43$       7,498,411.43$       
SS premium fixtures 2.5x 2.5 166,116.50$          166,116.50$          
subtotal materials 253,838.26$          12,751,190.65$     
NC factor 0.324480494 82,365.56$            82,365.56$            


336,203.82$     12,497,352.39$ 12,833,556.21$ 


Total 4,587,783.57$  13,674,014.11$ -$                  18,261,797.68$ 
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Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


E_03_01 Heavy water mngt bldg wsst annex
Data Release : Year 2020 Unit Cost Estimate


37 221113232260


Pipe, copper, tubing, solder, 50 mm diameter, 
type L, includes coupling & clevis hanger 
assembly 3 m OC


2,588.89$               2,310.28$              -$                     4,899.17$            


22 221113232240


Pipe, copper, tubing, solder, 40 mm diameter, 
type L, includes coupling & clevis hanger 
assembly 3 m OC


950.84$                  1,101.10$              -$                     2,051.94$            


128 221113232200


Pipe, copper, tubing, solder, 25 mm diameter, 
type L, includes coupling & clevis hanger 
assembly 3 m OC


3,622.40$               4,887.04$              -$                     8,509.44$            


8 221113232180


Pipe, copper, tubing, solder, 20 mm diameter, 
type L, includes coupling & clevis hanger 
assembly 3 m OC


139.92$                  276.56$                 -$                     416.48$               


5 221113231140


Pipe, copper, tubing, solder, 15 mm diameter, 
type K, includes coupling & clevis hanger 
assembly 3 m OC


98.25$                    167.70$                 -$                     265.95$               


3 221113250540


Tee, copper, wrought, copper x copper, 50 
mm


196.02$                  340.56$                 -$                     536.58$               


2 221319132040


Drain, floor, medium duty, cast iron, deep 
flange, 175 mm diameter top, 50 mm and 80 
mm pipe size 512.44$                  239.42$                 -$                     751.86$               


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe size, 
add 1 coupling (material only) per joint for 
installed price, incl 2 position handle, excl joint 
coupling material


792.34$                  52.64$                   -$                     844.98$               


2 220523201060


Valves, bronze, angle, rising stem, threaded 
or soldered same price, 1034 kPa, 15 mm


390.98$                  69.72$                   -$                     460.70$               


2 220523201070


Valves, bronze, angle, rising stem, threaded 
or soldered same price, 1034 kPa, 20 mm


529.70$                  76.70$                   -$                     606.40$               


8 220523201080


Valves, bronze, angle, rising stem, threaded 
or soldered same price, 1034 kPa, 25 mm


2,900.80$               322.72$                 -$                     3,223.52$            


5 220523201100


Valves, bronze, angle, rising stem, threaded 
or soldered same price, 1034 kPa, 40 mm


3,021.65$               296.30$                 -$                     3,317.95$            


16 220523201110


Valves, bronze, angle, rising stem, threaded, 
1034 kPa, 50 mm


15,638.88$             1,115.52$              -$                     16,754.40$          


10 221113231180


Pipe, copper, tubing, solder, 20 mm diameter, 
type K, includes coupling & clevis hanger 
assembly 3 m OC 319.00$                  350.90$                 -$                     669.90$               


31,702.11$             11,607.16$            -$                     43,309.27$          
Welder Q1 0.5 170.28$                 170.28$               
Welder  P 1 11,367.74$            11,367.74$          
QA inspection 1 11,538.02$          11,538.02$          
subtotal labor 34,683.20$          66,385.31$         
Labor factor 2.5x 1.5 52,024.80$          52,024.80$          
Total 31,702.11$         86,708.00$        118,410.11$    


E_03_02 Instrument air for new D2O west annex
Data Release : Year 2020 Unit Cost Estimate


2 236213100700
Condensing unit, air cooled, compressor, 70 
kW, includes standard controls 23,607.60$             10,901.00$            -$                     34,508.60$          
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Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


2 230943104690


Pneumatic control system, air supply for 
pneumatic, tank mounted duplex compressor, 
starter, alternator, piping, dryer, PRV station & 
filter control system, 4 kW 75,882.20$             10,159.20$            -$                     86,041.40$          


55 221113232260


Pipe, copper, tubing, solder, 50 mm diameter, 
type L, includes coupling & clevis hanger 
assembly 3 m OC 3,848.35$               3,434.20$              -$                     7,282.55$            


90 221113232240


Pipe, copper, tubing, solder, 40 mm diameter, 
type L, includes coupling & clevis hanger 
assembly 3 m OC 3,889.80$               4,504.50$              -$                     8,394.30$            


165 221113232260


Pipe, copper, tubing, solder, 50 mm diameter, 
type L, includes coupling & clevis hanger 
assembly 3 m OC 11,545.05$             10,302.60$            -$                     21,847.65$          


7 221113232180


Pipe, copper, tubing, solder, 20 mm diameter, 
type L, includes coupling & clevis hanger 
assembly 3 m OC 122.43$                  241.99$                 -$                     364.42$               


11 221113231140


Pipe, copper, tubing, solder, 15 mm diameter, 
type K, includes coupling & clevis hanger 
assembly 3 m OC 216.15$                  368.94$                 -$                     585.09$               


6 221113250540
Tee, copper, wrought, copper x copper, 50 
mm 392.04$                  681.12$                 -$                     1,073.16$            


2 221319132040


Drain, floor, medium duty, cast iron, deep 
flange, 175 mm diameter top, 50 mm and 80 
mm pipe size 512.44$                  239.42$                 -$                     751.86$               


8 238316101182
Radiant floor heating, manifold, brass, valved, 
12 circuit, 25 mm 9,397.20$               1,244.72$              -$                     10,641.92$          


4 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe size, 
add 1 coupling (material only) per joint for 
installed price, incl 2 position handle, excl joint 
coupling material 1,584.68$               105.28$                 -$                     1,689.96$            


50 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 2,469.50$               797.00$                 -$                     3,266.50$            


4 220523201060
Valves, bronze, angle, rising stem, threaded 
or soldered same price, 1034 kPa, 15 mm 781.96$                  139.44$                 -$                     921.40$               


68 220523201040
Valves, bronze, angle, rising stem, threaded 
or soldered same price, 1034 kPa, 8 mm 12,721.44$             2,167.16$              -$                     14,888.60$          


20 220523201060
Valves, bronze, angle, rising stem, threaded 
or soldered same price, 1034 kPa, 15 mm 3,909.80$               697.20$                 -$                     4,607.00$            


9 220523201070
Valves, bronze, angle, rising stem, threaded 
or soldered same price, 1034 kPa, 20 mm 2,383.65$               345.15$                 -$                     2,728.80$            


8 220523201080
Valves, bronze, angle, rising stem, threaded 
or soldered same price, 1034 kPa, 25 mm 2,900.80$               322.72$                 -$                     3,223.52$            


14 220523201100
Valves, bronze, angle, rising stem, threaded 
or soldered same price, 1034 kPa, 40 mm 8,460.62$               829.64$                 -$                     9,290.26$            


5 220523201110
Valves, bronze, angle, rising stem, threaded, 
1034 kPa, 50 mm 4,887.15$               348.60$                 -$                     5,235.75$            
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Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


2 220523201060
Valves, bronze, angle, rising stem, threaded 
or soldered same price, 1034 kPa, 15 mm 390.98$                  69.72$                   -$                     460.70$               


4 220523201080
Valves, bronze, angle, rising stem, threaded 
or soldered same price, 1034 kPa, 25 mm 1,450.40$               161.36$                 -$                     1,611.76$            


2 232223102150


Pump, condensate return system, duplex, float 
switch, alternator, 2 pumps with motors, 1.12 
kW, 3.79 L/s, 56.9 L cast iron receiver 27,783.00$             2,889.60$              -$                     30,672.60$          


2 232223102150


Pump, condensate return system, duplex, float 
switch, alternator, 2 pumps with motors, 1.12 
kW, 3.79 L/s, 56.9 L cast iron receiver 27,783.00$             2,889.60$              -$                     30,672.60$          


2 234113103100
Air filter, mechanical media filtration units, 
high efficiency type, with frame, supported 281.92$                  70.00$                   -$                     351.92$               


2 234113103100
Air filter, mechanical media filtration units, 
high efficiency type, with frame, supported 281.92$                  70.00$                   -$                     351.92$               


50 221113250612
Tee, copper, wrought, copper x copper, 
reducing on the outlet, 8 mm 964.50$                  2,657.50$              -$                     3,622.00$            


4 232120880180
Venturi flow, measuring device, 50 mm 
diameter 1,831.64$               295.16$                 -$                     2,126.80$            


230,280.22$           56,932.82$            -$                     287,213.04$        
Sampling 19,057.50$            19,057.50$          
Welder Q1 0.5 3,009.31$              3,009.31$            
Welder Q 5 0.5 622.36$                 622.36$               
Welder Q6 0.50 5,450.50$              5,450.50$            
Welder Q19 0.33 3,386.40$              3,386.40$            
Welder  P 1 28,609.28$            28,609.28$          
QA inspection 1 41,077.85$          41,077.85$          
subtotal labor 158,146.02$         388,426.24$        
Labor factor 2.5x 1.5 237,219.03$         237,219.03$        
subtotal materials 230,280.22$           625,645.27$        
NC factor 0.324480494 74,721.44$             74,721.44$          
Total 305,001.66$       395,365.05$     700,366.71$    


E_03_03 HWMB west annex D2O mngt bldg breathing ari piping
Data Release : Year 2020 Unit Cost Estimate


5 221113232140


Pipe, copper, tubing, solder, 15 mm diameter, 
type L, includes coupling & clevis hanger 
assembly 3 m OC 68.45$                    162.55$                 -$                     231.00$               


5 221113232140


Pipe, copper, tubing, solder, 15 mm diameter, 
type L, includes coupling & clevis hanger 
assembly 3 m OC 68.45$                    162.55$                 -$                     231.00$               


128 221113232200


Pipe, copper, tubing, solder, 25 mm diameter, 
type L, includes coupling & clevis hanger 
assembly 3 m OC 3,622.40$               4,887.04$              -$                     8,509.44$            


250 221113232240


Pipe, copper, tubing, solder, 40 mm diameter, 
type L, includes coupling & clevis hanger 
assembly 3 m OC 10,805.00$             12,512.50$            -$                     23,317.50$          


78 221113232260


Pipe, copper, tubing, solder, 50 mm diameter, 
type L, includes coupling & clevis hanger 
assembly 3 m OC 5,457.66$               4,870.32$              -$                     10,327.98$          


2 221113250540
Tee, copper, wrought, copper x copper, 50 
mm 130.68$                  227.04$                 -$                     357.72$               


2 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe size, 
add 1 coupling (material only) per joint for 
installed price, incl 2 position handle, excl joint 
coupling material 792.34$                  52.64$                   -$                     844.98$               
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21 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe size, 
add 1 coupling (material only) per joint for 
installed price, incl 2 position handle, excl joint 
coupling material 8,319.57$               552.72$                 -$                     8,872.29$            


21 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe size, 
add 1 coupling (material only) per joint for 
installed price, incl 2 position handle, excl joint 
coupling material 8,319.57$               725.97$                 -$                     9,045.54$            


21 230943104690


Pneumatic control system, air supply for 
pneumatic, tank mounted duplex compressor, 
starter, alternator, piping, dryer, PRV station & 
filter control system, 4 kW 796,763.10$           106,671.60$          -$                     903,434.70$        


40 221113250700
Coupling, copper, wrought, copper x copper, 
20 mm 122.80$                  1,506.80$              -$                     1,629.60$            


834,470.02$           132,331.73$          -$                     966,801.75$        
Sampling 19,057.50$            19,057.50$          
Welder Q1 0.5 -$                      -$                     
Welder Q19 0.33 35,557.20$            35,557.20$          
Welder  P 1 132,331.73$          132,331.73$        
QA inspection 1 -$                   -$                     
subtotal labor 319,278.16$         1,153,748.18$     
Labor factor 2.5x 1.5 478,917.24$         478,917.24$        
subtotal materials 834,470.02$           1,632,665.42$     
NC factor 0.324480494 270,769.24$           270,769.24$        
Total 1,105,239.26$   798,195.40$     1,903,434.66$ 


E_03_04 Relocation of the argon tank and line
Data Release : Year 2020 Unit Cost Estimate


19 221113231200


Pipe, copper, tubing, solder, 25 mm diameter, 
type K, includes coupling & clevis hanger 
assembly 3 m OC 899.27$                  754.87$                 -$                     1,654.14$            


35 221113231240


Pipe, copper, tubing, solder, 40 mm diameter, 
type K, includes coupling & clevis hanger 
assembly 3 m OC 2,412.90$               1,824.20$              -$                     4,237.10$            


15 221113481130


Pipe, fittings & valves, steel, black, grooved 
joint, 150 mm diameter, schedule 40, includes 
coupling & clevis type hanger 3 m OC 2,917.20$               2,616.15$              -$                     5,533.35$            


11 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 50 
mm pipe size 110.88$                  675.40$                 -$                     786.28$               


4 220523201500
Valves, bronze body, ball, 1034 kPa, 50 mm, 
threaded or soldered 386.76$                  278.88$                 -$                     665.64$               


1 220523201500
Valves, bronze body, ball, 1034 kPa, 50 mm, 
threaded or soldered 96.69$                    69.72$                   -$                     166.41$               


4 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 25 
mm diameter 113.20$                  31.80$                   -$                     145.00$               


4 221113484980


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 40 
mm diameter 158.48$                  47.48$                   -$                     205.96$               


4 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe size, 
add 1 coupling (material only) per joint for 
installed price, incl 2 position handle, excl joint 
coupling material 1,584.68$               105.28$                 -$                     1,689.96$            


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe size, 
add 1 coupling (material only) per joint for 
installed price, incl 2 position handle, excl joint 
coupling material 396.17$                  26.32$                   -$                     422.49$               
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6 Rubber hose, 1" diam, 50 ft. long 1,100.00$               100.00$                 1,200.00$            


1 221113250710
Coupling, copper, wrought, copper x copper, 
25 mm 6.02$                      44.38$                   -$                     50.40$                 


10,182.25$             6,574.48$              -$                     16,756.73$          
Welder Q1 0.5 -$                      -$                     
Welder Q2 0.33 872.05$                 872.05$               
Welder  P 1 3,858.33$              3,858.33$            
subtotal labor 11,304.86$          21,487.11$         
Labor factor 2.5x 1.5 16,957.29$          16,957.29$          
SS premium fixtures 2.5 -$                       -$                     
Total 10,182.25$         28,262.15$        38,444.40$       


E_03_05 Relocation of the oxygen tank and undergrd line
Data Release : Year 2020 Unit Cost Estimate


75 221113231200


Pipe, copper, tubing, solder, 25 mm diameter, 
type K, includes coupling & clevis hanger 
assembly 3 m OC 3,549.75$               2,979.75$              -$                     6,529.50$            


2 220523201470
Valves, bronze, ball, 1034 kPa, 25 mm, 
threaded or soldered 73.58$                    80.68$                   -$                     154.26$               


7 221113470630
Gasket and bolt set, for flanges, 1034 kPa, 50 
mm pipe size 70.56$                    429.80$                 -$                     500.36$               


50 312316140450


Excavating, chain trencher, utility trench, 
common earth, 9 kW, 150 mm wide, 900 mm 
deep, operator walking -$                       249.00$                 74.00$                 323.00$               


50 312316141450


Excavating, chain trencher, utility trench, 
common earth, 150 mm wide, 900 mm deep, 
backfill by hand, includes compaction, add -$                       496.00$                 63.50$                 559.50$               


5 312316140450


Excavating, chain trencher, utility trench, 
common earth, 9 kW, 150 mm wide, 900 mm 
deep, operator walking -$                       24.90$                   7.40$                   32.30$                 


5 312316141450


Excavating, chain trencher, utility trench, 
common earth, 150 mm wide, 900 mm deep, 
backfill by hand, includes compaction, add -$                       49.60$                   6.35$                   55.95$                 


5 312316140450


Excavating, chain trencher, utility trench, 
common earth, 9 kW, 150 mm wide, 900 mm 
deep, operator walking -$                       24.90$                   7.40$                   32.30$                 


5 312316141450


Excavating, chain trencher, utility trench, 
common earth, 150 mm wide, 900 mm deep, 
backfill by hand, includes compaction, add -$                       49.60$                   6.35$                   55.95$                 


1 221113485780


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, grooved 
joint, class 125 and 150, 50 mm pipe size, 
add 1 coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 164.64$                  34.57$                   -$                     199.21$               


3,858.53$               4,418.80$              165.00$               8,442.33$            
Welder  P 1 3,490.23$              3,490.23$            
subtotal labor 7,909.03$            11,932.56$         
Labor factor 2.5x 1.5 11,863.55$          11,863.55$          
Total 3,858.53$           19,772.58$        165.00$            23,796.11$       


E_03_06 Tritium removal facility  helium supply system
Data Release : Year 2020 Unit Cost Estimate


125 221113644310


Pipe, stainless steel, threaded, 15 mm 
diameter, schedule 40, type 316, includes 
couplings and hangers 3 m OC 13,248.75$             6,256.25$              -$                     19,505.00$          
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20 221113484030


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 20 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material 1,872.80$               318.80$                 -$                     2,191.60$            


14 221113470622
Gasket and bolt set, for flanges, 1034 kPa, 20 
mm pipe size 65.38$                    585.20$                 -$                     650.58$               


90 312316140450


Excavating, chain trencher, utility trench, 
common earth, 9 kW, 150 mm wide, 900 mm 
deep, operator walking -$                       448.20$                 133.20$               581.40$               


90 312316141450


Excavating, chain trencher, utility trench, 
common earth, 150 mm wide, 900 mm deep, 
backfill by hand, includes compaction, add -$                       892.80$                 114.30$               1,007.10$            


3 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 25 
mm diameter 84.90$                    23.85$                   -$                     108.75$               


2 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 98.78$                    31.88$                   -$                     130.66$               


1 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 49.39$                    15.94$                   -$                     65.33$                 


15,420.00$             8,572.92$              247.50$               24,240.42$          
Labor factor 2.5x 1.5 12,859.38$          12,859.38$          
Total 15,420.00$         21,432.30$        247.50$            37,099.80$       


Total 1,471,403.81$   1,349,735.48$  412.50$            2,821,551.79$ 
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Table D-5: BOQ Section F – Building Support Systems Tie-in 


      


Overnight 
materials 


costs 


Overnight 
labour 
costs 


Overnight 
equipment 


costs 


Total 
overnight 


costs 
Section F,  Building Support 
Systems Tie-in 


    
  


F_01 Plumbing and Drainage   $12,926 $50,470 $0 $63,395 
  


  
        


F_02 Heating Steam and Condensate 
System 


$6,284 $54,509 $0 $60,793 


  
  


        
F_03 Fire Protection System 


 
$15,905 $25,815 $0 $41,720 


  
  


        
    Total $35,115 $130,793 $0 $165,908 
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F_01_01 Supply of domestic water to the West Annex
Data Release : Year 2020 Unit Cost Estimate


75 221113232260


Pipe, copper, tubing, solder, 50 mm diameter, 
type L, includes coupling & clevis hanger 
assembly 3 m OC


5,247.75$             4,683.00$              -$                      9,930.75$             


18 221113250718


Coupling, copper, wrought, copper x copper, 
50 mm


311.22$                1,105.20$              -$                      1,416.42$             


16 221113250160


Elbow, 90 Deg., copper, wrought, copper x 
copper, 50 mm


535.04$                1,155.84$              -$                      1,690.88$             


4 221113250340


Elbow, 45 Deg., copper, wrought, copper x 
copper, 50 mm


137.88$                288.96$                 -$                      426.84$                


1 221113250560


Tee, copper, wrought, copper x copper, 80 mm


179.05$                204.34$                 -$                      383.39$                


75 220719106940


Insulation, pipe covering (price copper tube 
one size less than I.P.S.), fiberglass with all 
service jacket, 25 mm wall, 100 mm iron pipe 
size


732.75$                2,129.25$              -$                      2,862.00$             


1 221113250718


Coupling, copper, wrought, copper x copper, 
50 mm


17.29$                  61.40$                   -$                      78.69$                  


2 221113250718


Coupling, copper, wrought, copper x copper, 
50 mm


34.58$                  122.80$                 -$                      157.38$                


1 220523203980


Valves, bronze, gate, rising stem, soldered, 
2069 kPa, 50 mm


714.68$                69.72$                   -$                      784.40$                


7,910.24$             9,820.51$              -$                      17,730.75$           
Welder Q1 0.5 102.17$                 102.17$                
Welder Q2 0.33 -$                       -$                      
Welder  P 1 7,486.92$              7,486.92$             
QA inspection 1 -$                    -$                      
subtotal labor 17,409.60$          25,319.84$         
Labor factor 2.5x 1.5 26,114.40$          26,114.40$           
SS premium fixt  2.5 -$                      
Total 7,910.24$         43,524.00$       51,434.24$      


F_01_02 jConstruction water tie-in for HWMB West Annex
Data Release : Year 2020 Unit Cost Estimate


10 221113232260


Pipe, copper, tubing, solder, 50 mm diameter, 
type L, includes coupling & clevis hanger 
assembly 3 m OC 699.70$                624.40$                 -$                      1,324.10$             


2 220719107320


Insulation, pipe covering (price copper tube 
one size less than I.P.S.), fiberglass with all 
service jacket, 50 mm wall, 15 mm iron pipe 
size 24.28$                  38.54$                   -$                      62.82$                  


8 220719108180


Insulation, pipe covering (price copper tube 
one size less than I.P.S.), rubber tubing flexible 
closed cell foam, 15 mm wall, 50 mm iron pipe 
size 72.32$                  219.12$                 -$                      291.44$                


1 221113250718
Coupling, copper, wrought, copper x copper, 
50 mm 17.29$                  61.40$                   -$                      78.69$                  


1 221113250718
Coupling, copper, wrought, copper x copper, 
50 mm 17.29$                  61.40$                   -$                      78.69$                  


1 221113250718
Coupling, copper, wrought, copper x copper, 
50 mm 17.29$                  61.40$                   -$                      78.69$                  


1 221113250160
Elbow, 90 Deg., copper, wrought, copper x 
copper, 50 mm 33.44$                  72.24$                   -$                      105.68$                


1 221113250540 Tee, copper, wrought, copper x copper, 50 mm 65.34$                  113.52$                 -$                      178.86$                
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Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


1 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 396.17$                26.32$                   -$                      422.49$                


1 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 396.17$                26.32$                   -$                      422.49$                


1 221113488010


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 40 mm pipe size, add 1 
coupling (material only) per joint for installed 
price, incl 2 position handle, excl joint coupling 
material 396.17$                26.32$                   -$                      422.49$                


1 221119421160


Backflow preventer, double check principle, 
corrosion resistant, automatic operation, gate 
valves, threaded, 50 mm pipe size, includes 
valves and four test cocks 2,058.00$             113.52$                 -$                      2,171.52$             


5 221113744500


Pipe, plastic, PVC, 200 mm diameter, DWV, 
schedule 40, includes couplings 3 m OC, and 
hangers 3 per 3 m 473.35$                763.70$                 -$                      1,237.05$             


1 221113250718
Coupling, copper, wrought, copper x copper, 
50 mm 17.29$                  61.40$                   -$                      78.69$                  


1 221113484990


Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 50 mm 
diameter 42.70$                  15.94$                   -$                      58.64$                  


10 Heat tracing 275.00$                100.00$                 375.00$                


2 220719106900


Insulation, pipe covering (price copper tube 
one size less than I.P.S.), fiberglass with all 
service jacket, 25 mm wall, 50 mm iron pipe 
size 13.56$                  42.82$                   -$                      56.38$                  


5,015.36$             2,428.36$              -$                      7,443.72$             
Welder  P 1 174.92$                 174.92$                
QA inspection 1 174.92$               174.92$                
subtotal labor 2,778.20$            7,793.56$           
Labor factor 2.5x 1.5 4,167.30$            4,167.30$             
Total 5,015.36$         6,945.50$          11,960.86$      


Total 12,925.60$      50,469.50$       -$                  63,395.10$      
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O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


F_02_01 D2O Mngt Bldg header to PRV 30
Data Release : Year 2020 Unit Cost Estimate


4 221113481050


Pipe, fittings & valves, steel, black, grooved 
joint, 25 mm diameter, schedule 40, includes 
coupling & clevis type hanger 3 m OC


94.68$                  165.12$                 -$                      259.80$                


4 221113481130


Pipe, fittings & valves, steel, black, grooved 
joint, 150 mm diameter, schedule 40, 
includes coupling & clevis type hanger 3 m 
OC


777.92$                697.64$                 -$                      1,475.56$             


1 221113484820


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 150 mm diameter, add 1 
coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material


432.18$                131.06$                 -$                      563.24$                


4 220719107490


Insulation, pipe covering (price copper tube 
one size less than I.P.S.), fiberglass with all 
service jacket, 50 mm wall, 300 mm iron pipe 
size


159.76$                260.96$                 -$                      420.72$                


1 220719107320


Insulation, pipe covering (price copper tube 
one size less than I.P.S.), fiberglass with all 
service jacket, 50 mm wall, 15 mm iron pipe 
size 12.14$                  19.27$                   -$                      31.41$                  


4 220719107490


Insulation, pipe covering (price copper tube 
one size less than I.P.S.), fiberglass with all 
service jacket, 50 mm wall, 300 mm iron pipe 
size


159.76$                260.96$                 -$                      420.72$                


1 221113484120


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 150 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material


267.54$                89.27$                   -$                      356.81$                


1 221113484960


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 25 
mm diameter


28.30$                  7.95$                     -$                      36.25$                  


1 221113484830


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 200 mm diameter, add 1 
coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material


946.68$                158.93$                 -$                      1,105.61$             


1 221113488070


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 150 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, excl 
joint coupling material


1,260.53$             97.01$                   -$                      1,357.54$             


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, excl 
joint coupling material


396.17$                26.32$                   -$                      422.49$                


1 221113484922


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 150 mm 
diameter


153.32$                44.38$                   -$                      197.70$                


1 221113484922


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 150 mm 
diameter


153.32$                44.38$                   -$                      197.70$                


4,842.30$             2,003.25$              -$                      6,845.55$             
Labor factor 2.5x 1.5 3,004.88$            3,004.88$           
Total 4,842.30$         5,008.13$          9,850.43$         
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F_02_02 L505-W3B
Data Release : Year 2020 Unit Cost Estimate


2 221113481080


Pipe, fittings & valves, steel, black, grooved 
joint, 50 mm diameter, schedule 40, includes 
coupling & clevis type hanger 3 m OC 72.04$                  131.06$                 -$                      203.10$                


2 220719106900


Insulation, pipe covering (price copper tube 
one size less than I.P.S.), fiberglass with all 
service jacket, 25 mm wall, 50 mm iron pipe 
size 13.56$                  42.82$                   -$                      56.38$                  


2 220719106920


Insulation, pipe covering (price copper tube 
one size less than I.P.S.), fiberglass with all 
service jacket, 25 mm wall, 80 mm iron pipe 
size 14.72$                  46.82$                   -$                      61.54$                  


1 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 
coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 105.99$                65.02$                   -$                      171.01$                


1 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, excl 
joint coupling material 396.17$                34.57$                   -$                      430.74$                


1 221113484990


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 50 
mm diameter 42.70$                  15.94$                   -$                      58.64$                  


2 221113484990


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 50 
mm diameter 85.40$                  31.88$                   -$                      117.28$                


730.58$                368.11$                 -$                      1,098.69$             
Labor factor 2.5x 1.5 552.17$               552.17$              
Total 730.58$            920.28$             1,650.86$         


F_02_03 D2O Mngt Bldg discharge to htg steam cond piping
Data Release : Year 2020 Unit Cost Estimate


2 221113440819


Pipe, steel, black, threaded, 50 mm 
diameter, schedule 40, A-106, grade A/B 
seamless, includes coupling and clevis 
hanger assembly sized for covering, 3 m OC 116.28$                146.54$                 -$                      262.82$                


2 220719106940


Insulation, pipe covering (price copper tube 
one size less than I.P.S.), fiberglass with all 
service jacket, 25 mm wall, 100 mm iron pipe 
size 19.54$                  56.78$                   -$                      76.32$                  


2 220719107440


Insulation, pipe covering (price copper tube 
one size less than I.P.S.), fiberglass with all 
service jacket, 50 mm wall, 150 mm iron pipe 
size 52.56$                  84.66$                   -$                      137.22$                


1 221113484760


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 40 mm diameter, add 1 
coupling (material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 77.18$                  36.12$                   -$                      113.30$                


1 221113484912


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 50 mm 
diameter 49.39$                  15.94$                   -$                      65.33$                  


1 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, excl 
joint coupling material 396.17$                34.57$                   -$                      430.74$                


711.12$                374.61$                 -$                      1,085.73$             
Sampling 19,057.50$            19,057.50$         
Labor factor 2.5x 1.5 29,148.17$          29,148.17$         
Total 711.12$            48,580.28$       49,291.40$      


Total 6,284.00$         54,508.68$       -$                  60,792.68$      
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F_03_01 D2O Mngt Bldg West Annex fire protection tie in
Data Release : Year 2020 Unit Cost Estimate


42 221113481130


Pipe, fittings & valves, steel, black, grooved joint, 
150 mm diameter, schedule 40, includes coupling & 
clevis type hanger 3 m OC


8,168.16$             7,325.22$              -$                      15,493.38$           


9 221113484120


Pipe, fittings & valves, elbow, 45 Deg. or 90 Deg., 
steel, painted, grooved joint, 150 mm diameter, add 
1 coupling (material only) per joint for installed price, 
incl joint coupling labor, excl joint coupling material


2,407.86$             803.43$                 -$                      3,211.29$             


3 221113484120


Pipe, fittings & valves, elbow, 45 Deg. or 90 Deg., 
steel, painted, grooved joint, 150 mm diameter, add 
1 coupling (material only) per joint for installed price, 
incl joint coupling labor, excl joint coupling material


802.62$                267.81$                 -$                      1,070.43$             


1 221113484922


Pipe, fittings & valves, coupling, steel, painted, rigid 
style, grooved joint, 150 mm diameter


153.32$                44.38$                   -$                      197.70$                


1 221113484830


Pipe, fittings & valves, tee, steel, painted, grooved 
joint, 200 mm diameter, add 1 coupling (material 
only) per joint for installed price, incl joint coupling 
labor, excl joint coupling material


946.68$                158.93$                 -$                      1,105.61$             


2 221113485840


Pipe, fittings & valves, flange, black steel, painted, 
with grooved face for gasket, grooved joint, class 
125 and 150, 150 mm pipe size, add 1 coupling 
(material only) per joint for installed price, incl joint 
coupling labor, excl joint coupling material


740.88$                194.02$                 -$                      934.90$                


1 221113488070


Pipe, fittings & valves, valve, butterfly, standard 
trim, grooved joint, 150 mm pipe size, add 1 
coupling (material only) per joint for installed price, 
incl 2 position handle, excl joint coupling material


1,260.53$             97.01$                   -$                      1,357.54$             


1 221113484922


Pipe, fittings & valves, coupling, steel, painted, rigid 
style, grooved joint, 150 mm diameter


153.32$                44.38$                   -$                      197.70$                
14,633.37$           8,935.18$              -$                      23,568.55$           


Buttweld Q2&QA 0.67$          714.16$                 714.16$                
subtotal labor 9,649.34$            24,282.71$         
Labor factor 2.5x 1.5 14,474.01$          14,474.01$           
Total 14,633.37$      24,123.35$       38,756.72$      


F_03_02 Temporary foam fire suppression connection 
Data Release : Year 2020 Unit Cost Estimate


1 221113481090


Pipe, fittings & valves, steel, black, grooved joint, 65 
mm diameter, schedule 40, includes coupling & 
clevis type hanger 3 m OC 61.23$                  82.56$                   -$                      143.79$                


1 221113484912
Pipe, fittings & valves, coupling, steel, painted, rigid 
style, grooved joint, 50 mm diameter 49.39$                  15.94$                   -$                      65.33$                  


1 221113484912
Pipe, fittings & valves, coupling, steel, painted, rigid 
style, grooved joint, 50 mm diameter 49.39$                  15.94$                   -$                      65.33$                  


1 221113484914
Pipe, fittings & valves, coupling, steel, painted, rigid 
style, grooved joint, 65 mm diameter 56.08$                  17.91$                   -$                      73.99$                  


2 221113481950


Pipe, fittings & valves, steel, galvanized, grooved 
joint, 250 mm diameter, schedule 40, includes 
coupling & clevis type hanger 3 m OC 843.78$                472.66$                 -$                      1,316.44$             


2 221113484914
Pipe, fittings & valves, coupling, steel, painted, rigid 
style, grooved joint, 65 mm diameter 112.16$                35.82$                   -$                      147.98$                


2 221113485000
Pipe, fittings & valves, coupling, steel, painted, 
standard, flexible, grooved joint, 65 mm diameter 99.82$                  35.82$                   -$                      135.64$                


1,271.85$             676.65$                 -$                      1,948.50$             
Labor factor 2.5x 1.5 1,014.98$            1,014.98$           
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Total 1,271.85$         1,691.63$          1,014.98$         
Total 15,905.22$      25,814.98$       -$                  39,771.70$      
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Table D-6: BOQ Section G – Building Support Systems63 


      
Overnight 


materials costs 
Overnight 


labour costs 


Overnight 
equipment 


costs 


Total 
overnight 


costs 
Section G, Building Support Systems 


    
  


G_01 Plumbing fixtures 
 


$234,613 $198,191 $0 $432,804 
  


  
        


G_02 Heating Steam and Condensate System $538,700 $204,427 $0 $743,127 
  


  
        


G-03 Ventilation System 
 


$2,149,976 $6,277,659 $0 $8,427,635 
  


  
        


G_04 D20 Leak Detection System 
 


$9,046 $6,050 $0 $15,096 
  


  
        


G_05 Fixed Gaseous Effluent Radioactiity 
Monitoring 


Carried under Section H, Electrical   


  
  


        
G_06 Fixed Area Alarming Gamma and Tritium 


Monitors 
Carried under Section H, Electrical   


  
  


  
        


G_07 Fire Protection System 
 


$334,234 $443,103 $0 $777,336 
  


  
        


G_08 Miscellaneous 
 


No quantiities in 
the BOQ 


      


  
  


        
G_09 Building Controls 


 
$190,819 $142,896 $0 $333,715 


  
  


        
    Total $3,457,387 $7,272,326 $0 $10,729,713 


 


                                                      
63 Section G_05 and G_06 are consistent with OPG BOQ Section G. 
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O&P Ext. Total O&P


G_01_01 Piumbing fixtures
Data Release : Year 2020 Unit Cost Estimate


3 224526104200


Industrial safety fixture, eye and face wash, 
combination fountain, stainless steel, 
pedestal mounted, excludes rough-in


3,858.75$            1,068.12$              -$                 4,926.87$            
4 Rough-in 68,713.60$          4,646.40$              73,360.00$          


1 224513106400


Industrial safety fixture, shower, single 
head, drench, ball valve, pull, freestanding, 
multi-nozzle, shower only, 12 spray, 
excludes rough-in


2,392.43$            356.04$                 -$                 2,748.47$            


74,964.78$          6,070.56$              -$                 81,035.34$          
Labor factor 2.5x 1.5 9,105.84$            9,105.84$           
Total 74,964.78$       15,176.40$        90,141.18$       


G_01_02 Domestic Water
Data Release : Year 2020 Unit Cost Estimate


1 223436136080


Water heater, gas fired, 35.1 kW input, 416 
L/hr, includes standard controls, excludes 
vent


10,187.10$          665.64$                 -$                 10,852.74$          


3 223413109440


Water heaters, tankless, on-demand, 
natural gas/propane, .6 L/s, excludes vent


3,550.05$            1,486.08$              -$                 5,036.13$            


20 221113232140


Pipe, copper, tubing, solder, 15 mm 
diameter, type L, includes coupling & clevis 
hanger assembly 3 m OC


273.80$               650.20$                 -$                 924.00$               


10 221113232200


Pipe, copper, tubing, solder, 25 mm 
diameter, type L, includes coupling & clevis 
hanger assembly 3 m OC


283.00$               381.80$                 -$                 664.80$               


20 221113232220


Pipe, copper, tubing, solder, 32 mm 
diameter, type L, includes coupling & clevis 
hanger assembly 3 m OC


885.00$               897.80$                 -$                 1,782.80$            


10 221113232240


Pipe, copper, tubing, solder, 40 mm 
diameter, type L, includes coupling & clevis 
hanger assembly 3 m OC


432.20$               500.50$                 -$                 932.70$               


100 221113232260


Pipe, copper, tubing, solder, 50 mm 
diameter, type L, includes coupling & clevis 
hanger assembly 3 m OC


6,997.00$            6,244.00$              -$                 13,241.00$          


10 220719106920


Insulation, pipe covering (price copper tube 
one size less than I.P.S.), fiberglass with all 
service jacket, 25 mm wall, 80 mm iron pipe 
size


73.60$                 234.10$                 -$                 307.70$               


20 220719106870


Insulation, pipe covering (price copper tube 
one size less than I.P.S.), fiberglass with all 
service jacket, 25 mm wall, 25 mm iron pipe 
size


82.00$                 385.40$                 -$                 467.40$               


10 220719106900


Insulation, pipe covering (price copper tube 
one size less than I.P.S.), fiberglass with all 
service jacket, 25 mm wall, 50 mm iron pipe 
size


67.80$                 214.10$                 -$                 281.90$               


20 220719106920


Insulation, pipe covering (price copper tube 
one size less than I.P.S.), fiberglass with all 
service jacket, 25 mm wall, 80 mm iron pipe 
size


147.20$               468.20$                 -$                 615.40$               


10 220719106920


Insulation, pipe covering (price copper tube 
one size less than I.P.S.), fiberglass with all 
service jacket, 25 mm wall, 80 mm iron pipe 
size


73.60$                 234.10$                 -$                 307.70$               


200 220719106940


Insulation, pipe covering (price copper tube 
one size less than I.P.S.), fiberglass with all 
service jacket, 25 mm wall, 100 mm iron 
pipe size


1,954.00$            5,678.00$              -$                 7,632.00$            
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1 221113250718


Coupling, copper, wrought, copper x 
copper, 50 mm


17.29$                 61.40$                   -$                 78.69$                 


20 221113250718


Coupling, copper, wrought, copper x 
copper, 50 mm


345.80$               1,228.00$              -$                 1,573.80$            


22 221113250160


Elbow, 90 Deg., copper, wrought, copper x 
copper, 50 mm


735.68$               1,589.28$              -$                 2,324.96$            


12 221113250340


Elbow, 45 Deg., copper, wrought, copper x 
copper, 50 mm


413.64$               866.88$                 -$                 1,280.52$            


4 221113250540


Tee, copper, wrought, copper x copper, 50 
mm


261.36$               454.08$                 -$                 715.44$               


1 221113250540


Tee, copper, wrought, copper x copper, 50 
mm


65.34$                 113.52$                 -$                 178.86$               


1 221113250540


Tee, copper, wrought, copper x copper, 50 
mm


65.34$                 113.52$                 -$                 178.86$               


1 221113250540


Tee, copper, wrought, copper x copper, 50 
mm


65.34$                 113.52$                 -$                 178.86$               


1 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, 
excl joint coupling material


396.17$               34.57$                   -$                 430.74$               


1 221113250540


Tee, copper, wrought, copper x copper, 50 
mm


65.34$                 113.52$                 -$                 178.86$               


1 221113250540


Tee, copper, wrought, copper x copper, 50 
mm


65.34$                 113.52$                 -$                 178.86$               


3 221113250540


Tee, copper, wrought, copper x copper, 50 
mm


196.02$               340.56$                 -$                 536.58$               


1 221113488020


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 50 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, 
excl joint coupling material 396.17$               34.57$                   -$                 430.74$               


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, 
excl joint coupling material 396.17$               26.32$                   -$                 422.49$               


1 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, 
excl joint coupling material 396.17$               26.32$                   -$                 422.49$               


3 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, 
excl joint coupling material


1,188.51$            78.96$                   -$                 1,267.47$            


5 221119421030


Backflow preventer, double check principle, 
corrosion resistant, automatic operation, 
ball valves, threaded, 25 mm pipe size, 
includes valves and four test cocks


1,435.45$            283.80$                 -$                 1,719.25$            


7 221119421140


Backflow preventer, double check principle, 
corrosion resistant, automatic operation, 
gate valves, threaded, 40 mm pipe size, 
includes valves and four test cocks


9,724.05$            556.22$                 -$                 10,280.27$          
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2 221119421160


Backflow preventer, double check principle, 
corrosion resistant, automatic operation, 
gate valves, threaded, 50 mm pipe size, 
includes valves and four test cocks


4,116.00$            227.04$                 -$                 4,343.04$            


1 221119263100


Pressure regulator, steam, high capacity, 
bronze body, stainless steel trim, threaded, 
50 mm diameter


5,993.93$            73.79$                   -$                 6,067.72$            


1 221119263100


Pressure regulator, steam, high capacity, 
bronze body, stainless steel trim, threaded, 
50 mm diameter


5,993.93$            73.79$                   -$                 6,067.72$            


1 221119263100


Pressure regulator, steam, high capacity, 
bronze body, stainless steel trim, threaded, 
50 mm diameter


5,993.93$            73.79$                   -$                 6,067.72$            


63,333.32$          24,636.89$            -$                 87,970.21$          
Labor factor 2.5x 1.5 36,955.34$          36,955.34$         


63,333.32$       61,592.23$        124,925.55$    
G_01_04 Storm Drainage
Data Release : Year 2020 Unit Cost Estimate


81 221316202220


Pipe, cast iron soil, one hub, service weight, 
200 mm diameter, lead and oakum joints 3 
m OC, includes clevis hanger assemblies 
1.6 m OC 19,337.13$          13,625.82$            -$                 32,962.95$          


40 221316202200


Pipe, cast iron soil, one hub, service weight, 
150 mm diameter, lead and oakum joints 3 
m OC, includes clevis hanger assemblies 
1.6 m OC 6,297.60$            4,004.00$              -$                 10,301.60$          


70 221316202160


Pipe, cast iron soil, one hub, service weight, 
100 mm diameter, lead and oakum joints 3 
m OC, includes clevis hanger assemblies 
1.6 m OC 6,410.60$            5,996.20$              -$                 12,406.80$          


4 221316301830


Reducer, cast iron soil, hub and spigot, 
service weight, 150 mm x 100 mm, includes 
lead & oakum joints 271.64$               458.20$                 -$                 729.84$               


11 221316302520


Y, cast iron soil, hub and spigot, service 
weight, 100 mm, includes lead & oakum 
joints 894.19$               1,975.27$              -$                 2,869.46$            


3 221316302540


Y, cast iron soil, hub and spigot, service 
weight, 150 mm, includes lead & oakum 
joints 577.26$               606.81$                 -$                 1,184.07$            


4 221316302540


Y, cast iron soil, hub and spigot, service 
weight, 150 mm, includes lead & oakum 
joints 769.68$               809.08$                 -$                 1,578.76$            


6 221316302550


Y, cast iron soil, hub and spigot, service 
weight, 200 mm, includes lead & oakum 
joints 2,809.20$            2,600.64$              -$                 5,409.84$            


3 221316302550


Y, cast iron soil, hub and spigot, service 
weight, 200 mm, includes lead & oakum 
joints 1,404.60$            1,300.32$              -$                 2,704.92$            


4 221316302550


Y, cast iron soil, hub and spigot, service 
weight, 200 mm, includes lead & oakum 
joints 1,872.80$            1,733.76$              -$                 3,606.56$            
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6 221426133920
Drain, roof, flat metal deck, cast iron body, 
300 mm cast iron dome, 150 mm pipe size 5,865.30$            860.70$                 -$                 6,726.00$            


2 220576100180


Cleanout, floor type, round or square, 
scoriated nickel bronze top, 150 mm pipe 
size 1,219.16$            460.16$                 -$                 1,679.32$            


10 220576100140


Cleanout, floor type, round or square, 
scoriated nickel bronze top, 100 mm pipe 
size 3,258.10$            1,284.80$              -$                 4,542.90$            


6 220576100200


Cleanout, floor type, round or square, 
scoriated nickel bronze top, 200 mm pipe 
size 5,864.58$            2,061.72$              -$                 7,926.30$            


2 220576100200


Cleanout, floor type, round or square, 
scoriated nickel bronze top, 200 mm pipe 
size 1,954.86$            687.24$                 -$                 2,642.10$            


16 221113451610


Elbow, 90 Deg., steel, cast iron, black, 
straight, threaded, extra heavy weight, 100 
mm 14,241.44$          3,814.24$              -$                 18,055.68$          


8 221113451610


Elbow, 90 Deg., steel, cast iron, black, 
straight, threaded, extra heavy weight, 100 
mm 7,120.72$            1,907.12$              -$                 9,027.84$            


10 221113451610


Elbow, 90 Deg., steel, cast iron, black, 
straight, threaded, extra heavy weight, 100 
mm 8,900.90$            2,383.90$              -$                 11,284.80$          


6 221113451610


Elbow, 90 Deg., steel, cast iron, black, 
straight, threaded, extra heavy weight, 100 
mm 5,340.54$            1,430.34$              -$                 6,770.88$            


2 221113451610


Elbow, 90 Deg., steel, cast iron, black, 
straight, threaded, extra heavy weight, 100 
mm 1,780.18$            476.78$                 -$                 2,256.96$            


1 221316308380


Coupling, cast iron soil, no hub, cast iron 
clamp and neoprene gasket (by MG), 200 
mm 124.51$               91.85$                   -$                 216.36$               


96,314.99$          48,568.95$            -$                 144,883.94$        
Labor factor 2.5x 1.5 72,853.43$          72,853.43$         
Total 96,314.99$       121,422.38$     217,737.37$    


Total 234,613.09$        198,191.00$          -$                 432,804.09$        
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G_02_01 Equipment
Data Release : Year 2020 Unit Cost Estimate


1 223530101080


Heat transfer package, complete, hot 
water, 355 Deg. K enter, 366 Deg. K 
leaving, 103 kPa steam, one pump 
system, 16.1 L/s, includes controls, 
expansion tank, converter, air 
separator 482,165.00$        1,043.41$             -$                     483,208.41$        


3 238229103250


Hydronic heating, radiator, cast iron, 
free standing or wall hung, adjustable 
brackets, 2 per wall radiator up to 30 
sections


-$                     107.37$               249.27$               72.84$                  -$                     322.11$               


482,414.27$        1,116.25$             -$                     483,530.52$        
Labor factor 2.5x 1.5 1,674.37$            1,674.37$           
Total 482,414.27$    2,790.62$         485,204.89$    


G_02_02 Piping and fittings
Data Release : Year 2020 Unit Cost Estimate


2 221113441300


Pipe, steel, galvanized, threaded, 10 
mm, schedule 40, Spec. A-53, includes 
coupling and clevis hanger assembly 
sized for covering, 3 m OC 61.74$                 80.50$                  -$                     142.24$               


5 221113441310


Pipe, steel, galvanized, threaded, 15 
mm, schedule 40, Spec. A-53, includes 
coupling and clevis hanger assembly 
sized for covering, 3 m OC 76.15$                 206.40$                -$                     282.55$               


4 221113441320


Pipe, steel, galvanized, threaded, 20 
mm, schedule 40, Spec. A-53, includes 
coupling and clevis hanger assembly 
sized for covering, 3 m OC 74.48$                 171.32$                -$                     245.80$               


77 221113441360


Pipe, steel, galvanized, threaded, 50 
mm, schedule 40, Spec. A-53, includes 
coupling and clevis hanger assembly 
sized for covering, 3 m OC 2,258.41$            5,641.79$             -$                     7,900.20$            


96 221113441400


Pipe, steel, galvanized, threaded, 100 
mm, schedule 40, Spec. A-53, includes 
coupling and clevis hanger assembly 
sized for covering, 3 m OC 9,137.28$            12,581.76$           -$                     21,719.04$          


1 221113484922


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 150 
mm diameter 153.32$               44.38$                  -$                     197.70$               


20 221113484100


Pipe, fittings & valves, elbow, 45 Deg. 
or 90 Deg., steel, painted, grooved 
joint, 100 mm diameter, add 1 coupling 
(material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 1,914.00$            1,145.60$             -$                     3,059.60$            


27 221113484070


Pipe, fittings & valves, elbow, 45 Deg. 
or 90 Deg., steel, painted, grooved 
joint, 50 mm diameter, add 1 coupling 
(material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 1,361.34$            863.73$                -$                     2,225.07$            


3 221113484100


Pipe, fittings & valves, elbow, 45 Deg. 
or 90 Deg., steel, painted, grooved 
joint, 100 mm diameter, add 1 coupling 
(material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 287.10$               171.84$                -$                     458.94$               
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3 221113485820


Pipe, fittings & valves, flange, black 
steel, painted, with grooved face for 
gasket, grooved joint, class 125 and 
150, 100 mm pipe size, add 1 coupling 
(material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 882.87$               187.32$                -$                     1,070.19$            


6 221113484770


Pipe, fittings & valves, tee, steel, 
painted, grooved joint, 50 mm 
diameter, add 1 coupling (material 
only) per joint for installed price, incl 
joint coupling labor, excl joint coupling 
material 463.08$               281.76$                -$                     744.84$               


96 220719106940


Insulation, pipe covering (price copper 
tube one size less than I.P.S.), 
fiberglass with all service jacket, 25 
mm wall, 100 mm iron pipe size 937.92$               2,725.44$             -$                     3,663.36$            


77 220719106900


Insulation, pipe covering (price copper 
tube one size less than I.P.S.), 
fiberglass with all service jacket, 25 
mm wall, 50 mm iron pipe size 522.06$               1,648.57$             -$                     2,170.63$            


4 220719106920


Insulation, pipe covering (price copper 
tube one size less than I.P.S.), 
fiberglass with all service jacket, 25 
mm wall, 80 mm iron pipe size 29.44$                 93.64$                  -$                     123.08$               


7 220719106840


Insulation, pipe covering (price copper 
tube one size less than I.P.S.), 
fiberglass with all service jacket, 25 
mm wall, 15 mm iron pipe size 24.36$                 123.41$                -$                     147.77$               


96 220719106940


Insulation, pipe covering (price copper 
tube one size less than I.P.S.), 
fiberglass with all service jacket, 25 
mm wall, 100 mm iron pipe size 937.92$               2,725.44$             -$                     3,663.36$            


77 220719106900


Insulation, pipe covering (price copper 
tube one size less than I.P.S.), 
fiberglass with all service jacket, 25 
mm wall, 50 mm iron pipe size 522.06$               1,648.57$             -$                     2,170.63$            


4 221113454070


Coupling, steel, cast iron, black, 
coupling, straight, merchants, 
threaded, standard weight, 25 mm 15.36$                 212.60$                -$                     227.96$               


1 230523802000
Valves, steel, cast, gate, flanged, 1034 
kPa, 50 mm 740.96$               96.11$                  -$                     837.07$               


2 230523801400
Valves, steel, cast, check, swing type, 
flanged, 1034 kPa, 50 mm 1,765.68$            192.22$                -$                     1,957.90$            


3 230523802000
Valves, steel, cast, gate, flanged, 1034 
kPa, 50 mm 2,222.88$            288.33$                -$                     2,511.21$            


4 230523802000
Valves, steel, cast, gate, flanged, 1034 
kPa, 50 mm 2,963.84$            384.44$                -$                     3,348.28$            


2 230523802000
Valves, steel, cast, gate, flanged, 1034 
kPa, 50 mm 1,481.92$            192.22$                -$                     1,674.14$            


4 230523802000
Valves, steel, cast, gate, flanged, 1034 
kPa, 50 mm 2,963.84$            384.44$                -$                     3,348.28$            
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4 230523802000
Valves, steel, cast, gate, flanged, 1034 
kPa, 50 mm 2,963.84$            384.44$                -$                     3,348.28$            


2 230523802000
Valves, steel, cast, gate, flanged, 1034 
kPa, 50 mm 1,481.92$            192.22$                -$                     1,674.14$            


2 232120780100
Strainer, Y type, iron body, screwed, 
1724 kPA, 15 mm pipe size 45.28$                 80.50$                  -$                     125.78$               


2 232120700070
Steam trap, cast iron body, inverted 
bucket type, threaded, 20 mm pipe size 637.98$               162.02$                -$                     800.00$               


1 230523803760
Valves, steel, cast, globe, flanged, 
1034 kPa, 100 mm 2,023.18$            463.14$                -$                     2,486.32$            


38,950.21$          33,374.15$           -$                     72,324.36$          
Sampling 19,057.50$           19,057.50$         
Buttweld Q1&QA 1 1,317.44$             1,317.44$           
Buttweld P&QA 2 1,727.46$             1,727.46$           
subtotal labor 55,476.55$          94,426.76$         
Labor factor 2.5x 1.5 83,214.83$          83,214.83$         
Total 38,950.21$      138,691.38$     177,641.59$    


G_02_03 Hot water piping valves and supports
Data Release : Year 2020 Unit Cost Estimate


2 221113481050


Pipe, fittings & valves, steel, black, 
grooved joint, 25 mm diameter, 
schedule 40, includes coupling & clevis 
type hanger 3 m OC 47.34$                 82.56$                  -$                     129.90$               


20 221113481080


Pipe, fittings & valves, steel, black, 
grooved joint, 50 mm diameter, 
schedule 40, includes coupling & clevis 
type hanger 3 m OC 720.40$               1,310.60$             -$                     2,031.00$            


15 221113481100


Pipe, fittings & valves, steel, black, 
grooved joint, 80 mm diameter, 
schedule 40, includes coupling & clevis 
type hanger 3 m OC 1,219.35$            1,408.65$             -$                     2,628.00$            


3 221113481110


Pipe, fittings & valves, steel, black, 
grooved joint, 100 mm diameter, 
schedule 40, includes coupling & clevis 
type hanger 3 m OC 290.19$               312.69$                -$                     602.88$               


7 220719106870


Insulation, pipe covering (price copper 
tube one size less than I.P.S.), 
fiberglass with all service jacket, 25 
mm wall, 25 mm iron pipe size 28.70$                 134.89$                -$                     163.59$               


8 221113485780


Pipe, fittings & valves, flange, black 
steel, painted, with grooved face for 
gasket, grooved joint, class 125 and 
150, 50 mm pipe size, add 1 coupling 
(material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 1,317.12$            276.56$                -$                     1,593.68$            


8 221113485800


Pipe, fittings & valves, flange, black 
steel, painted, with grooved face for 
gasket, grooved joint, class 125 and 
150, 80 mm pipe size, add 1 coupling 
(material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 1,761.68$            371.52$                -$                     2,133.20$            
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8 221113484090


Pipe, fittings & valves, elbow, 45 Deg. 
or 90 Deg., steel, painted, grooved 
joint, 80 mm diameter, add 1 coupling 
(material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 703.84$               346.72$                -$                     1,050.56$            


4 221113484090


Pipe, fittings & valves, elbow, 45 Deg. 
or 90 Deg., steel, painted, grooved 
joint, 80 mm diameter, add 1 coupling 
(material only) per joint for installed 
price, incl joint coupling labor, excl joint 
coupling material 351.92$               173.36$                -$                     525.28$               


8 221316301740


Reducer, cast iron soil, hub and spigot, 
service weight, 80 mm x 50 mm, 
includes lead & oakum joints 205.84$               763.68$                -$                     969.52$               


8 221113484916


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 80 
mm diameter 518.64$               169.28$                -$                     687.92$               


8 221113488030


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 80 mm 
pipe size, add 1 coupling (material 
only) per joint for installed price, incl 2 
position handle, excl joint coupling 
material 4,568.80$            383.92$                -$                     4,952.72$            


8 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm 
pipe size, add 1 coupling (material 
only) per joint for installed price, incl 2 
position handle, excl joint coupling 
material 3,169.36$            210.56$                -$                     3,379.92$            


4 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm 
pipe size, add 1 coupling (material 
only) per joint for installed price, incl 2 
position handle, excl joint coupling 
material 1,584.68$            105.28$                -$                     1,689.96$            


4 221119140220


Flexible metal hose, bronze braided, 
bronze ends, threaded, 50 mm 
diameter x 450 mm 423.96$               295.16$                -$                     719.12$               


2 221119140220


Flexible metal hose, bronze braided, 
bronze ends, threaded, 50 mm 
diameter x 450 mm 211.98$               147.58$                -$                     359.56$               


2 221119140220


Flexible metal hose, bronze braided, 
bronze ends, threaded, 50 mm 
diameter x 450 mm 211.98$               147.58$                -$                     359.56$               


17,335.78$          6,640.59$             -$                     23,976.37$          
Sampling 19,057.50$           19,057.50$         
Buttweld Q1&QA 1 (520.08)$             (520.08)$            
subtotal labor 25,178.01$          42,513.79$         
Labor factor 2.5x 1.5 37,767.02$          37,767.02$         
Total 17,335.78$      62,945.03$       80,280.81$      


Total 538,700.26$    204,427.02$     -$                 743,127.28$    
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G_03_01 HVAC Equipment
Data Release : Year 2020 Unit Cost Estimate


6


 628411-K73690-
52BX-0004 


 Manufacturing and Delivery Filter 
Unit 0-73690-FR21/FR22 1,778,225.00$            6,179.42$                  1,784,404.42$          


1,778,225.00$            6,179.42$                  -$                           1,784,404.42$          
G_03_02 Ventilation and Exhaust Ductwork and Devices
Data Release : Year 2020 Unit Cost Estimate


3 233713604240


Register, floor, enameled steel, 350 mm 
x 500 mm, includes toe operated 
damper 199.41$                     150.15$                     -$                           349.56$                    


24 233713604240


Register, floor, enameled steel, 350 mm 
x 500 mm, includes toe operated 
damper 1,595.28$                  1,201.20$                  -$                           2,796.48$                 


20 233713604240


Register, floor, enameled steel, 350 mm 
x 500 mm, includes toe operated 
damper 1,329.40$                  1,001.00$                  -$                           2,330.40$                 


1 233713604240


Register, floor, enameled steel, 350 mm 
x 500 mm, includes toe operated 
damper 66.47$                       50.05$                       -$                           116.52$                    


7 233713604240


Register, floor, enameled steel, 350 mm 
x 500 mm, includes toe operated 
damper 465.29$                     350.35$                     -$                           815.64$                    


5 233713604240


Register, floor, enameled steel, 350 mm 
x 500 mm, includes toe operated 
damper 332.35$                     250.25$                     -$                           582.60$                    


23 233713604240


Register, floor, enameled steel, 350 mm 
x 500 mm, includes toe operated 
damper 1,528.81$                  1,151.15$                  -$                           2,679.96$                 


10 233713604240


Register, floor, enameled steel, 350 mm 
x 500 mm, includes toe operated 
damper 664.70$                     500.50$                     -$                           1,165.20$                 


18 233713604240


Register, floor, enameled steel, 350 mm 
x 500 mm, includes toe operated 
damper 1,196.46$                  900.90$                     -$                           2,097.36$                 


2 233713604240


Register, floor, enameled steel, 350 mm 
x 500 mm, includes toe operated 
damper 132.94$                     100.10$                     -$                           233.04$                    


27 233713604240


Register, floor, enameled steel, 350 mm 
x 500 mm, includes toe operated 
damper 1,794.69$                  1,351.35$                  -$                           3,146.04$                 


4 233713604240


Register, floor, enameled steel, 350 mm 
x 500 mm, includes toe operated 
damper 265.88$                     200.20$                     -$                           466.08$                    


2 233713604240


Register, floor, enameled steel, 350 mm 
x 500 mm, includes toe operated 
damper 132.94$                     100.10$                     -$                           233.04$                    


2 233713604240


Register, floor, enameled steel, 350 mm 
x 500 mm, includes toe operated 
damper 132.94$                     100.10$                     -$                           233.04$                    


2 233713604240


Register, floor, enameled steel, 350 mm 
x 500 mm, includes toe operated 
damper 132.94$                     100.10$                     -$                           233.04$                    


3 233713101074


Diffuser, aluminum, ceiling, rectangular, 
1 to 4 way blow, 350 mm x 350 mm, 
includes opposed blade damper 505.38$                     187.29$                     -$                           692.67$                    
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1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


3 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 249.27$                     280.95$                     -$                           530.22$                    


3 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 249.27$                     280.95$                     -$                           530.22$                    


3 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 249.27$                     280.95$                     -$                           530.22$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


2 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 166.18$                     187.30$                     -$                           353.48$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


2 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 166.18$                     187.30$                     -$                           353.48$                    


2 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 166.18$                     187.30$                     -$                           353.48$                    


2 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 166.18$                     187.30$                     -$                           353.48$                    
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1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


2 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 166.18$                     187.30$                     -$                           353.48$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    
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1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


1 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 83.09$                       93.65$                       -$                           176.74$                    


18 233313163400


Duct accessories, fire damper, curtain 
type, vertical, 600 mm x 500 mm, UL 
label, 1-1/2 hour rated 1,495.62$                  1,685.70$                  -$                           3,181.32$                 


1 221113644360


Pipe, stainless steel, threaded, 50 mm 
diameter, schedule 40, type 316, 
includes couplings and hangers 3 m OC 334.43$                     82.56$                       -$                           416.99$                    


1 221113644390


Pipe, stainless steel, threaded, 100 mm 
diameter, schedule 40, type 316, 
includes couplings and hangers 3 m OC 694.58$                     143.45$                     -$                           838.03$                    


2 233313136180
Duct accessories, multi-blade dampers, 
opposed blade, 1200 mm x 900 mm 1,008.48$                  481.62$                     -$                           1,490.10$                 


6300 230713103180


Duct thermal insulation, blanket type, 
fiberglass, flexible, FSK vapor barrier 
wrap, .34 kg density, 50 mm thick 25,704.00$                291,753.00$              -$                           317,457.00$             


3680 230713103940


Duct thermal insulation, pipe covering 
(price copper tube one size less than 
I.P.S.), finishes, .4 mm thick, for 
aluminum jacket, add 46,993.60$                256,569.60$              -$                           303,563.20$             


12700 233113130580


Metal ductwork, fabricated rectangular, 
galvanized steel, over 2270 kg, incl 
fittings, joints, supports & allow for a 
flexible connections field sketches, 
excludes as-built drawings and 
insulation 19,558.00$                206,375.00$              -$                           225,933.00$             


1 233113130580


Metal ductwork, fabricated rectangular, 
4.6 to 6 m high, incl fittings, joints, 
supports &amp; allow for a flexible 
connections field sketches, excl as-built 
drawings &amp; insulation, add to labor 
for elevated installation of fabricated 
ductwork -$                           24,765.00$                -$                           24,765.00$               


1 233113130580
Metal ductwork, fabricated rectangular, 
for welded ductwork, add -$                           175,418.75$              -$                           175,418.75$             
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10000 233113131060


Metal ductwork, fabricated rectangular, 
over 2270 kg, stainless steel, type 304, 
incl fittings, joints, supports & allow for a 
flexible connections field sketches, 
excludes as-built drawings and 
insulation 74,500.00$                196,200.00$              -$                           270,700.00$             


1 233113131060


Metal ductwork, fabricated rectangular, 
4.6 to 6 m high, incl fittings, joints, 
supports &amp; allow for a flexible 
connections field sketches, excl as-built 
drawings &amp; insulation, add to labor 
for elevated installation of fabricated 
ductwork -$                           58,860.00$                -$                           58,860.00$               


1 233113131060


Metal ductwork, fabricated rectangular, 
4.6 to 6 m high, incl fittings, joints, 
supports &amp; allow for a flexible 
connections field sketches, excl as-built 
drawings &amp; insulation, add to labor 
for elevated installation of fabricated 
ductwork -$                           23,544.00$                -$                           23,544.00$               


1 233113131060
Metal ductwork, fabricated rectangular, 
for high pressure ductwork, add -$                            $             166,770.00 -$                           166,770.00$             


1 233113131060
Metal ductwork, fabricated rectangular, 
for high pressure ductwork, add -$                            $             416,925.00 -$                           416,925.00$             


25000 233113131060


Metal ductwork, fabricated rectangular, 
over 2270 kg, stainless steel, type 304, 
incl fittings, joints, supports & allow for a 
flexible connections field sketches, 
excludes as-built drawings and 
insulation 186,250.00$               490,500.00$              -$                           676,750.00$             


371,750.72$               2,323,106.52$           -$                           2,694,857.24$          
Welder Q2 0.33 92,742.67$                92,742.67$             
QA inspection 1 92,742.67$              92,742.67$             
subtotal labor 2,508,591.85$         2,880,342.57$        
Labor factor 2.5x 1.5 3,762,887.78$         3,762,887.78$        
Total 371,750.72$          6,271,479.63$      6,643,230.35$     


Total 2,149,975.72$       6,277,659.06$      -$                       8,427,634.78$     
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G_04_01 D2O Leak Detection System
Data Release : Year 2020 Unit Cost Estimate


2 284215500140


Tank leak detection systems, for 
hydrocarbons & hazardous 
liquids/vapors, controller, data 
acquisition, for use with all probes, 24 
channel, incl. printer, modem, RS232 
port 9,045.90$            2,420.00$             -$                     11,465.90$          


9,045.90$            2,420.00$             -$                     11,465.90$          
Labor factor 2.5x 1.5 3,630.00$            3,630.00$           
Total 9,045.90$        6,050.00$         15,095.90$      
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G_07_01 West annex fire protection standpipe system
Data Release : Year 2020 Unit Cost Estimate


10 221113481040


Pipe, fittings & valves, steel, black, grooved 
joint, 20 mm diameter, schedule 40, 
includes coupling & clevis type hanger 3 m 
OC 241.80$               366.40$                -$                     608.20$               


70 221113481080


Pipe, fittings & valves, steel, black, grooved 
joint, 50 mm diameter, schedule 40, 
includes coupling & clevis type hanger 3 m 
OC 2,521.40$            4,587.10$             -$                     7,108.50$            


150 221113481110


Pipe, fittings & valves, steel, black, grooved 
joint, 100 mm diameter, schedule 40, 
includes coupling & clevis type hanger 3 m 
OC 14,509.50$          15,634.50$           -$                     30,144.00$          


50 221113481130


Pipe, fittings & valves, steel, black, grooved 
joint, 150 mm diameter, schedule 40, 
includes coupling & clevis type hanger 3 m 
OC 9,724.00$            8,720.50$             -$                     18,444.50$          


10 221113481070


Pipe, fittings & valves, steel, black, grooved 
joint, 40 mm diameter, schedule 40, 
includes coupling & clevis type hanger 3 m 
OC 313.80$               510.80$                -$                     824.60$               


7 221113484100


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 100 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material 669.90$               400.96$                -$                     1,070.86$            


22 221113484100


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 100 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material 2,105.40$            1,260.16$             -$                     3,365.56$            


5 221113484120


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 150 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material 1,337.70$            446.35$                -$                     1,784.05$            


2 221113484820


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 150 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 864.36$               262.12$                -$                     1,126.48$            


1 221113484820


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 150 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 432.18$               131.06$                -$                     563.24$               


8 221113484800


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 100 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 1,284.16$            672.88$                -$                     1,957.04$            


3 221316301840


Reducer, cast iron soil, hub and spigot, 
service weight, 150 mm x 125 mm, includes 
lead & oakum joints 219.18$               390.09$                -$                     609.27$               


CONFIDENTIAL ATTORNEY WORK PRODUCT


D - 187


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 253 of 350







Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


12 221113765414


Reducer bushing, plastic, PVC, socket 
joint, 100 mm x 50 mm, type DWV, 
schedule 40 235.80$               947.40$                -$                     1,183.20$            


10 221113484060


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 40 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material 504.20$               242.50$                -$                     746.70$               


36 221113484070


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 50 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material 1,815.12$            1,151.64$             -$                     2,966.76$            


11 221316301760


Reducer, cast iron soil, hub and spigot, 
service weight, 100 mm x 80 mm, includes 
lead & oakum joints 367.84$               1,123.87$             -$                     1,491.71$            


2 221316301810


Reducer, cast iron soil, hub and spigot, 
service weight, 150 mm x 80 mm, includes 
lead & oakum joints 137.88$               220.84$                -$                     358.72$               


4 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 308.72$               187.84$                -$                     496.56$               


6 221113488010


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 40 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, 
excl joint coupling material 2,377.02$            157.92$                -$                     2,534.94$            


3 221113488050


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 100 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, 
excl joint coupling material 1,883.07$            195.06$                -$                     2,078.13$            


1 221113488080


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 200 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl manual gear 
operator, excl joint coupling material 1,646.40$            123.84$                -$                     1,770.24$            


150 221113484918


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 100 mm 
diameter 13,506.00$          4,335.00$             -$                     17,841.00$          


100 221113484920


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 125 mm 
diameter 11,628.00$          3,560.00$             -$                     15,188.00$          


6 221113485820


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 100 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 1,765.74$            374.64$                -$                     2,140.38$            


10 221113485840


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 150 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 3,704.40$            970.10$                -$                     4,674.50$            
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1 221113484780


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 65 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 77.18$                 53.15$                  -$                     130.33$               


1 104413531000


Fire equipment cabinets, portable 
extinguisher, single, steel box, recessed, 
D.S. glass in door, aluminum door & frame, 
200 mm x 300 mm x 675 mm, excludes 
equipment 204.52$               163.13$                -$                     367.65$               


9 104413535100


Fire equipment cabinets, hose rack 
assembly, steel box, recessed, D.S. glass 
in door, aluminum door & frame, 762 mm x 
1016 mm x 203 mm, 64 mm x 38 mm valve 
& 30 m hose & extinguisher, excludes 
equipment 9,439.20$            2,343.96$             -$                     11,783.16$          


6 Pressure gauge 12,364.91$          326.70$                12,691.61$          


1 221113484914


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 65 mm 
diameter 56.08$                 17.91$                  -$                     73.99$                 


96,245.46$          49,878.42$           -$                     146,123.88$        
Labor factor 2.5x 1.5 74,817.63$          74,817.63$         
Total 96,245.46$      124,696.05$     220,941.51$    


G_07_02 Fire Protection Sprinkler System
Data Release : Year 2020 Unit Cost Estimate


2 221113440813


Pipe, steel, black, threaded, 15 mm 
diameter, schedule 40, A-106, grade A/B 
seamless, includes coupling and clevis 
hanger assembly sized for covering, 3 m 
OC 69.98$                 82.56$                  -$                     152.54$               


130 221113440816


Pipe, steel, black, threaded, 32 mm 
diameter, schedule 40, A-106, grade A/B 
seamless, includes coupling and clevis 
hanger assembly sized for covering, 3 m 
OC 6,354.40$            6,841.90$             -$                     13,196.30$          


20 221113440817


Pipe, steel, black, threaded, 40 mm 
diameter, schedule 40, A-106, grade A/B 
seamless, includes coupling and clevis 
hanger assembly sized for covering, 3 m 
OC 1,450.80$            1,176.40$             -$                     2,627.20$            


750 221113440815


Pipe, steel, black, threaded, 25 mm 
diameter, schedule 40, A-106, grade A/B 
seamless, includes coupling and clevis 
hanger assembly sized for covering, 3 m 
OC 31,252.50$          37,155.00$           -$                     68,407.50$          


75 221113440821


Pipe, steel, black, threaded, 65 mm 
diameter, schedule 40, A-106, grade A/B 
seamless, includes coupling and clevis 
hanger assembly sized for covering, 3 m 
OC 5,865.00$            7,043.25$             -$                     12,908.25$          


55 221113440819


Pipe, steel, black, threaded, 50 mm 
diameter, schedule 40, A-106, grade A/B 
seamless, includes coupling and clevis 
hanger assembly sized for covering, 3 m 
OC 3,197.70$            4,029.85$             -$                     7,227.55$            
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50 221113440822


Pipe, steel, black, threaded, 80 mm 
diameter, schedule 40, A-106, grade A/B 
seamless, includes coupling and clevis 
hanger assembly sized for covering, 3 m 
OC 4,888.00$            5,469.50$             -$                     10,357.50$          


200 221113440823


Pipe, steel, black, threaded, 100 mm 
diameter, schedule 40, A-106, grade A/B 
seamless, includes coupling and clevis 
hanger assembly sized for covering, 3 m 
OC 30,458.00$          26,212.00$           -$                     56,670.00$          


22 221113484800


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 100 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 3,531.44$            1,850.42$             -$                     5,381.86$            


35 221113484100


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 100 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material 3,349.50$            2,004.80$             -$                     5,354.30$            


14 221113484090


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 80 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material 1,231.72$            606.76$                -$                     1,838.48$            


8 221113485010


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
80 mm diameter 440.40$               169.28$                -$                     609.68$               


8 221113485000


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
65 mm diameter 399.28$               143.28$                -$                     542.56$               


8 221113485000


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
65 mm diameter 399.28$               143.28$                -$                     542.56$               


8 221113484990


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
50 mm diameter 341.60$               127.52$                -$                     469.12$               


1 221113485030


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
100 mm diameter 79.23$                 28.90$                  -$                     108.13$               


18 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 1,907.82$            1,170.36$             -$                     3,078.18$            


8 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 617.44$               375.68$                -$                     993.12$               


20 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 2,119.80$            1,300.40$             -$                     3,420.20$            


CONFIDENTIAL ATTORNEY WORK PRODUCT


D - 190


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 256 of 350







Quantity Line Number Description Equip.O&P Total O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


2 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 211.98$               130.04$                -$                     342.02$               


4 221113484780


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 65 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 308.72$               212.60$                -$                     521.32$               


20 221113484780


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 65 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 1,543.60$            1,063.00$             -$                     2,606.60$            


12 221113484780


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 65 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 926.16$               637.80$                -$                     1,563.96$            


8 221113484770


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 50 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 617.44$               375.68$                -$                     993.12$               


10 221113484780


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 65 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 771.80$               531.50$                -$                     1,303.30$            


22 221113484780


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 65 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 1,697.96$            1,169.30$             -$                     2,867.26$            


4 221113484780


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 65 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 308.72$               212.60$                -$                     521.32$               


8 221113484780


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 65 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 617.44$               425.20$                -$                     1,042.64$            


6 221113488050


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 100 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, 
excl joint coupling material 3,766.14$            390.12$                -$                     4,156.26$            


2 221113488050


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 100 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, 
excl joint coupling material 1,255.38$            130.04$                -$                     1,385.42$            
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16 221113485820


Pipe, fittings & valves, flange, black steel, 
painted, with grooved face for gasket, 
grooved joint, class 125 and 150, 100 mm 
pipe size, add 1 coupling (material only) 
per joint for installed price, incl joint 
coupling labor, excl joint coupling material 4,708.64$            999.04$                -$                     5,707.68$            


1 221113484908


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 25 mm 
diameter 535.00$               130.00$                -$                     665.00$               


1 221113484922


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 150 mm 
diameter 800.00$               150.00$                -$                     950.00$               


14 221113484922


Pipe, fittings & valves, coupling, steel, 
painted, rigid style, grooved joint, 150 mm 
diameter 2,146.48$            621.32$                -$                     2,767.80$            


120 221113485030


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
100 mm diameter 9,507.60$            3,468.00$             -$                     12,975.60$          


72 221113485010


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
80 mm diameter 3,963.60$            1,523.52$             -$                     5,487.12$            


80 221113485000


Pipe, fittings & valves, coupling, steel, 
painted, standard, flexible, grooved joint, 
65 mm diameter 3,992.80$            1,432.80$             -$                     5,425.60$            


1 221113484780


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 65 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 77.18$                 53.15$                  -$                     130.33$               


271 211313503940


Sprinkler system components, sprinkler 
heads, standard spray, pendent or upright, 
brass, excludes supply piping, for 260 
degrees C 33,086.39$          11,701.78$           -$                     44,788.17$          


5 221119263540
Pressure regulator, steam valve, iron body, 
flanged, 862 kPa W.S.P., 100 mm diameter 59,167.50$          1,460.30$             -$                     60,627.80$          


2 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 211.98$               130.04$                -$                     342.02$               


6 221113484100


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 100 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material 574.20$               343.68$                -$                     917.88$               
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4 221113484080


Pipe, fittings & valves, elbow, 45 Deg. or 90 
Deg., steel, painted, grooved joint, 65 mm 
diameter, add 1 coupling (material only) per 
joint for installed price, incl joint coupling 
labor, excl joint coupling material 201.68$               142.40$                -$                     344.08$               


15 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 1,589.85$            975.30$                -$                     2,565.15$            


8 221113484800


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 100 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 1,284.16$            672.88$                -$                     1,957.04$            


14 221113484780


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 65 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 1,080.52$            744.10$                -$                     1,824.62$            


6 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 635.94$               390.12$                -$                     1,026.06$            


15 221113484790


Pipe, fittings & valves, tee, steel, painted, 
grooved joint, 80 mm diameter, add 1 
coupling (material only) per joint for 
installed price, incl joint coupling labor, excl 
joint coupling material 1,589.85$            975.30$                -$                     2,565.15$            


5 221113488030


Pipe, fittings & valves, valve, butterfly, 
standard trim, grooved joint, 80 mm pipe 
size, add 1 coupling (material only) per joint 
for installed price, incl 2 position handle, 
excl joint coupling material 2,855.50$            239.95$                -$                     3,095.45$            


237,988.10$        127,362.70$         -$                     365,350.80$        
Labor factor 2.5x 1.5 191,044.05$        191,044.05$       
Total 237,988.10$    318,406.75$     556,394.85$    


Total 334,233.56$    443,102.80$     -$                 777,336.36$    
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G_09-01 Building Control System
Data Release : Year 2020 Unit Cost Estimate


2 233416107300


Fans, roof exhauster, centrifugal, 
aluminum housing, bird screen, back 
draft damper, V belt drive, 6.35 mm 
S.P., 9700 L/s, 300 mm galvanized 
curb, 1075 mm sq. damper 22,518.90$           3,418.96$              -$                     25,937.86$           


0 230943104630


Pneumatic control system, air supply 
for pneumatic, tank mounted duplex 
compressor, starter, alternator, piping, 
dryer, PRV station & filter control 
system, 373 W -$                     -$                       -$                     -$                     


0 238216200100


Duct heater, electric, finned tubular 
insert, 480 V, 3Ph., 533 Deg. K, 4.0 
kW, 200 mm wide x 150 mm high -$                     -$                       -$                     -$                     


0 238216200360


Duct heater, electric, finned tubular 
insert, 480 V, 3Ph., 533 Deg. K, 26.7 
kW, 300 mm wide x 600 mm high -$                     -$                       -$                     -$                     


0 233313136180
Duct accessories, multi-blade dampers, 
opposed blade, 1200 mm x 900 mm -$                     -$                       -$                     -$                     


2 233414102620
Fans, ceiling fan, right angle, extra 
quiet, 2.54 mm S.P., 1400 L/s 4,182.90$             311.18$                 -$                     4,494.08$             


1 223530101100


Heat transfer package, complete, hot 
water, 355 Deg. K enter, 366 Deg. K 
leaving, 103 kPa steam, one pump 
system, 34.7 L/s, includes controls, 
expansion tank, converter, air separator 76,146.00$           7,559.40$              -$                     83,705.40$           


3 238229103250


Hydronic heating, radiator, cast iron, 
free standing or wall hung, adjustable 
brackets, 2 per wall radiator up to 30 
sections 249.27$                72.84$                   -$                     322.11$                


103,097.07$         11,362.38$            -$                     114,459.45$         


Labor factor 2.5x 1.5 17,043.57$          17,043.57$         


Total 103,097.07$         28,405.95$            131,503.02$         


G_09_02 Control System per spec
Data Release : Year 2020 Unit Cost Estimate


1 230943103000


Pneumatic control system, boiler room 
combustion air, damper to 0.46m2, 
controls 3,494.58$             1,568.70$              -$                     5,063.28$             


1 230943100260


Pneumatic control system, heating & 
ventilating, split system, mixed air 
control, economizer cycle, panel 
readout, tubing, over 70 kW, including 
nominal 15m of tubing, add control 
panelboard if required 6,200.90$             3,660.30$              -$                     9,861.20$             


2 230943100320


Pneumatic control system, heating & 
ventilating, split system, heating coil, 
hot water, 3 way valve, freezestat, limit 
control on discharge readout 7,882.50$             4,083.60$              -$                     11,966.10$           


2 230943100620


Pneumatic control system, heating & 
ventilating, split system, cooling tower, 
fan cycle, damper control, control 
system, including water readout in/out 
at panel 14,030.86$           6,374.40$              -$                     20,405.26$           
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2 230943100520


Pneumatic control system, heating & 
ventilating, split system, cooling coil, 
chilled water, room, thermostat, 3 way 
valve 3,415.76$             1,404.36$              -$                     4,820.12$             


2 230943102100


Pneumatic control system, 
compensated hot water from boiler, 
valve control, readout & reset at panel, 
up to 3.8 L/s 14,556.36$           7,818.60$              -$                     22,374.96$           


2 230943102140


Pneumatic control system, 
compensated hot water from boiler, 
valve control, readout & reset at panel, 
15 L/s 16,290.50$           8,764.80$              -$                     25,055.30$           


2 230943103000


Pneumatic control system, boiler room 
combustion air, damper to 0.46m2, 
controls 6,989.16$             3,137.40$              -$                     10,126.56$           


2 230943103500


Pneumatic control system, fan coil, 
heating & cooling valves, 4 pipe control 
system 3,153.00$             1,424.28$              -$                     4,577.28$             


2 230943103600
Pneumatic control system, heat 
exchanger system controls 6,568.76$             4,980.00$              -$                     11,548.76$           


2 230943104060
Pneumatic control system, pump 
control system 3,100.46$             1,424.28$              -$                     4,524.74$             


2 230943104000


Pneumatic control system, pneumatic 
thermostat, incl. controlling room 
radiator valve 2,038.94$             1,155.36$              -$                     3,194.30$             


87,721.78$           45,796.08$            -$                     133,517.86$         
Labor factor 1.5 68,694.12$          68,694.12$         
Total 87,721.78$         114,490.20$        -$                  202,211.98$       


Total 190,818.85$    142,896.15$      -$                  333,715.00$    
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Table D-7: BOQ Section H - Electrical 


      


Overnight 
materials 


costs 
Overnight 


labour costs 


Overnight 
equipment 


costs 


Total 
overnight 


costs 


Section H, Electrical        
H_01 Services & Distribution   $13,542,907 $8,121,429 $0 $21,664,336 
            
H_02 Lighting, Devices, etc.  $3,449,617 $5,303,593 $84 $8,753,294 
            
H_03 Systems & Ancillaries  $506,027 $1,419,492 $0 $1,925,519 
            
H_04 Instrumentation and Controls  $17,395,420 $20,136,568 $145 $37,532,133 
            
     Total  $34,893,971 $34,981,082 $229 $69,875,282 
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H_01_01 Distribution
Data Release : Year 2020 Unit Cost Estimate


Incorporated in H01.02 and H01.03 
(based on invoice 628411-K53300-
52BX-0001).


H_01_02 and H_01_03  600V Power Distribution
Data Release : Year 2020 Unit Cost Estimate


4
 628411-
K53300-52BX- Switchgear 1,019,345.00$             1,029.90$                    1,020,374.90$               


4
 628411-
K53300-52BX- Motor-control centers (see invoices) 1,057,811.00$              $                   1,387.53 -$                     1,059,198.53$               


1


 628411-
K53300-52BX-
0002 


Generator set, diesel, 3 phase 4 wire, 
277/480 V, 600 kW, incl battery, 
charger, muffler, & day tank, excl 
conduit, wiring, & concrete (see 
invoice) 1,306,475.00$             3,121.95$                    -$                     1,309,596.95$               


3,383,631.00$             5,539.38$                    -$                     3,389,170.38$               
H_01_04 Transformers and Power Distribution
Data Release : Year 2020 Unit Cost Estimate


3 262213102220


Transformer, dry-type, nonventilated, 
single phase 480 V primary 120/240 V 
secondary, 50 kVA 14,017.50$                  7,006.50$                    -$                     21,024.00$                    


2 262213101300


Transformer, dry-type, single phase 
240/480 V primary 120/240 V 
secondary, 15 kVA 4,859.40$                    2,543.10$                    -$                     7,402.50$                      


3 262416301010


Panelboards, 3 phase 4 wire, main 
lugs, 120/208 V, 400 A, 42 circuits, 
NQOD, incl 20 A 1 pole bolt-on 
breakers 7,769.70$                    6,695.10$                    -$                     14,464.80$                    


3 262416300300


Panelboards, 1 phase 3 wire, main 
lugs, 120/240 V, 100 A, 20 circuits, 
NQOD, incl 20 A 1 pole bolt-on 
breakers 4,565.70$                    3,503.25$                    -$                     8,068.95$                      


2 262213102220


Transformer, dry-type, nonventilated, 
single phase 480 V primary 120/240 V 
secondary, 50 kVA 9,345.00$                    4,671.00$                    -$                     14,016.00$                    


4 262213102210


Transformer, dry-type, nonventilated, 
single phase 480 V primary 120/240 V 
secondary, 37 kVA 15,913.20$                  8,096.40$                    -$                     24,009.60$                    


4 262213103100


Transformer, dry-type, ventilated, 3 
phase 480 V primary 120/208 V 
secondary, 15 kVA 8,864.40$                    5,501.40$                    -$                     14,365.80$                    


8 262416301300


Panelboards, 3 phase 4 wire, main 
lugs, 277/480 V, 100 A, 20 circuits, 
NEHB, incl 20 A 1 pole bolt-on 
breakers 20,719.20$                  10,172.40$                  -$                     30,891.60$                    


              
Total 86,054.10$                  48,189.15$                  -$                     134,243.25$                  
H_01_05
Data Release : Year 2020 Unit Cost Estimate


1 628411-K53300  
Power distribution, 3PH, 600V-
208V/120V, 60 kVA PDU 628,837.30$                1,373.21$                    -$                     630,210.51$                  


1 263613100150


Non-automatic transfer switch, 
enclosed, manual operated, 3 pole, 480 
volt, 60 amp 2,376.30$                    399.63$                       -$                     2,775.93$                      


4 262213101300


Transformer, dry-type, single phase 
240/480 V primary 120/240 V 
secondary, 15 kVA 9,718.80$                    5,086.20$                    -$                     14,805.00$                    
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4 260926100130
Lighting control relay panel, 24 relay, 
with timeclockwith timeclock 11,427.60$                  2,013.72$                    -$                     13,441.32$                    


652,360.00$                8,872.76$                    -$                     661,232.76$                  
H_01_06
Data Release : Year 2020 Unit Cost Estimate


210 260519206900


Armored cable, aluminum, PVC jacket 
shielded-grounded, 15 kV, 3 conductor, 
#2, in cable tray 3,330.60$                    995.40$                       -$                     4,326.00$                      


8
Termination 
kits Termination Kit 1,533.31$                    2,775.06$                    -$                     4,308.37$                      


3 260519255800 Cable connectors, armored, 15 kV, #1 490.20$                       569.85$                       -$                     1,060.05$                      


382 260519130100
Underecarpet, cable flat, w/attached 
bottom shield, #12, 3 conductor 2,406.60$                    294.14$                       -$                     2,700.74$                      


576 260519130100
Underecarpet, cable flat, w/attached 
bottom shield, #12, 3 conductor 3,628.80$                    443.52$                       -$                     4,072.32$                      


16 260543100100


Trench duct, steel with cover, standard 
adjustable, straight, single 
compartment, depths to 102 mm, 229 
mm wide 17,942.40$                  1,992.96$                    -$                     19,935.36$                    


16 260543100100


Trench duct, steel with cover, standard 
adjustable, straight, single 
compartment, depths to 4", 9" wide 5,468.16$                    606.24$                       -$                     6,074.40$                      


16 262513100050


Bus duct, aluminum, 3 pole 4 wire, 
indoor, plug-in, straight section, 225 
amp 3,229.60$                    548.00$                       -$                     3,777.60$                      


40 260533131140


Aluminum conduit, 4" diameter, to 10' 
H, incl 2 terminations, 2 elbows, 11 
beam clamps, and 11 couplings per 
100 LF 897.20$                       872.00$                       -$                     1,769.20$                      


180 260533131930


Rigid galvanized steel conduit, 3" 
diameter, to 10' H, incl 2 terminations, 2 
elbows, 11 beam clamps, and 11 
couplings per 100 LF 3,344.40$                    5,418.00$                    -$                     8,762.40$                      


90 260519200100
Armored cable, copper, solid, 600 V, 3 
conductor, #14, BX, exposed 6,921.00$                    30,828.60$                  -$                     37,749.60$                    


15 260519200650
Armored cable, PVC jacket, 600 V, 3 
conductor, 2/0, in cable tray 20,025.00$                  6,695.10$                    -$                     26,720.10$                    


15 260526800750
Ground wire, copper wire, bare 
stranded, 2/0 4,469.55$                    3,160.65$                    -$                     7,630.20$                      


140 260519200450
Armored cable, PVC jacket, 600 V, 3 
conductor, #4, in cable tray 106,906.80$                39,382.00$                  -$                     146,288.80$                  


140 260526800370
Ground wire, copper wire, bare solid, 
#4 16,147.60$                  13,297.20$                  -$                     29,444.80$                    


25 260519200500
Armored cable, PVC jacket, 600 V, 3 
conductor, #2, in cable tray 23,763.00$                  8,304.00$                    -$                     32,067.00$                    


25 260526800380
Ground wire, copper wire, bare solid, 
#2 3,711.25$                    3,788.75$                    -$                     7,500.00$                      


80 260519200500
Armored cable, PVC jacket, 600 V, 3 
conductor, #2, in cable tray 76,041.60$                  26,572.80$                  -$                     102,614.40$                  
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80 260526800380
Ground wire, copper wire, bare solid, 
#2 11,876.00$                  12,124.00$                  -$                     24,000.00$                    


170 260519200500
Armored cable, PVC jacket, 600 V, 3 
conductor, #2, in cable tray 161,588.40$                56,467.20$                  -$                     218,055.60$                  


170 260526800380
Ground wire, copper wire, bare solid, 
#2 25,236.50$                  25,763.50$                  -$                     51,000.00$                    


190 260519200500
Armored cable, PVC jacket, 600 V, 3 
conductor, #2, in cable tray 180,598.80$                63,110.40$                  -$                     243,709.20$                  


6 260519200380
Armored cable, copper, stranded, 600 
V, 2 conductor, #6, BX, exposed 1,768.62$                    3,487.68$                    -$                     5,256.30$                      


6 260526800360
Ground wire, copper wire, bare solid, 
#6 278.76$                       454.62$                       -$                     733.38$                         


120 260519200380
Armored cable, copper, stranded, 600 
V, 2 conductor, #6, BX, exposed 35,372.40$                  69,753.60$                  -$                     105,126.00$                  


120 260526800360
Ground wire, copper wire, bare solid, 
#6 5,575.20$                    9,092.40$                    -$                     14,667.60$                    


170 260519200340
Armored cable, copper, stranded, 600 
V, 2 conductor, #8, BX, exposed 51,380.80$                  85,583.10$                  -$                     136,963.90$                  


170 260526800350
Ground wire, copper wire, bare solid, 
#8 4,992.90$                    11,735.10$                  -$                     16,728.00$                    


56 260519200250
Armored cable, copper, solid, 600 V, 2 
conductor, #10, BX, exposed 5,353.04$                    21,216.72$                  -$                     26,569.76$                    


56 260526800340
Ground wire, copper wire, bare solid, 
#10 1,163.12$                    3,545.92$                    -$                     4,709.04$                      


92 260519350450 Terminal lugs, solderless, 500 kcmil 844.56$                       11,650.88$                  -$                     12,495.44$                    


26 260519350350 Terminal lugs, solderless, 250 kcmil 95.42$                         2,186.08$                    -$                     2,281.50$                      


38 260519350200 Terminal lugs, solderless, 1/0 to 2/0 70.68$                         1,794.74$                    -$                     1,865.42$                      


10 260519350200 Terminal lugs, solderless, 1/0 to 2/0 18.60$                         472.30$                       -$                     490.90$                         


130 260519350150 Terminal lugs, solderless, #2 to #1 120.90$                       4,452.50$                    -$                     4,573.40$                      


8 260519350150 Terminal lugs, solderless, #2 to #1 7.44$                           274.00$                       -$                     281.44$                         


3 260519350150 Terminal lugs, solderless, #2 to #1 2.79$                           102.75$                       -$                     105.54$                         


143 260519350100 Terminal lugs, solderless, #8 to #4 124.41$                       3,636.49$                    -$                     3,760.90$                      


36 260519350035
Wire connector, screw type, insulated, 
#16 to #10 11.16$                         118.80$                       -$                     129.96$                         


786,737.57$                533,567.05$                -$                     1,320,304.62$               
H_01_07
Data Release : Year 2020 Unit Cost Estimate


20 260533131050


Aluminum conduit, 2" diameter, to 10' 
H, incl 2 terminations, 2 elbows, 11 
beam clamps, and 11 couplings per 
100 LF 170.80$                       253.20$                       -$                     424.00$                         


400 260519200250
Armored cable, copper, solid, 600 V, 2 
conductor, #10, BX, exposed 38,236.00$                  151,548.00$                -$                     189,784.00$                  


1200 260523100030
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 3 wires, #14 73,692.00$                  113,976.00$                -$                     187,668.00$                  


20 260519250400


Cable connectors, nonmetallic, 600 
volt, #10-3 wire to #14-4 and #12-4 
wire 40.20$                         151.60$                       -$                     191.80$                         
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36 260529204110
Hangers, channel, steel, 16 gauge, 1-
5/8" x 13/16" 240.48$                       342.00$                       -$                     582.48$                         


112,379.48$                266,270.80$                -$                     378,650.28$                  
H_01_08
Data Release : Year 2020 Unit Cost Estimate


2 Port Power Portable power cart 14,230.02$                  693.77$                       -$                     14,923.79$                    


140 260519200450
Armored cable, PVC jacket, 600 V, 3 
conductor, #4, in cable tray 106,906.80$                39,382.00$                  -$                     146,288.80$                  


8 260519200150
Armored cable, copper, solid, 600 V, 2 
conductor, #12, BX, exposed 388.72$                       2,657.28$                    -$                     3,046.00$                      


25 260519200250
Armored cable, copper, solid, 600 V, 2 
conductor, #10, BX, exposed 2,389.75$                    9,471.75$                    -$                     11,861.50$                    


8 260519252800
Cable connectors, PVC jacket, 600 volt, 
#4-3 wire, #4-4 wire 56.40$                         377.84$                       -$                     434.24$                         


18 260519252200
Cable connectors, armored, 600 volt, 
#14-4, #12-3 and #10-2 wire 16.74$                         340.92$                       -$                     357.66$                         


36 260529204110
Hangers, channel, steel, 16 gauge, 1-
5/8" x 13/16" 240.48$                       342.00$                       -$                     582.48$                         


1 260583100600
Motor connections, flexible conduit and 
fittings, 3 phase, 230 V, 75 kW motor 142.04$                       503.43$                       -$                     645.47$                         


35 260519350045
Wire connector, screw type, insulated, 
#12 to #6 19.60$                         147.35$                       -$                     166.95$                         


18 260519350040
Wire connector, screw type, insulated, 
#14 to #8 6.84$                           64.98$                         -$                     71.82$                           


124,397.39$                53,981.32$                  -$                     178,378.71$                  
H_01_09
Data Release : Year 2020 Unit Cost Estimate


102 262513306450
Bus duct, copper, ground neutralizer, 3 
pole 8,660.82$                    4,817.46$                    -$                     13,478.28$                    


36 260526800030
Grounding rod, copper clad, 8' long, 
1/2" diameter 961.20$                       4,969.80$                    -$                     5,931.00$                      


18 265633550680


LED bollard pole, 10" diameter x 49" H, 
concrete base,W/SCH40 Steel pipe, 
8W 24,510.60$                  2,017.80$                    -$                     26,528.40$                    


23 264113134640
Aluminum bonding plates, I-beam, 8" 
square 459.31$                       2,482.85$                    -$                     2,942.16$                      


32 264113134640
Aluminum bonding plates, I-beam, 8" 
square 639.04$                       3,454.40$                    -$                     4,093.44$                      


480 260526807000
Exothermic weld, cadweld exothermic 
welding kit, multi vertical 404,985.60$                45,590.40$                  -$                     450,576.00$                  


15 260583100600
Motor connections, flexible conduit and 
fittings, 3 phase, 230 V, 75 kW motor 2,130.60$                    7,551.45$                    -$                     9,682.05$                      


8 260526802500


Exothermic weld, exothermic welding 
reusable mold, cable to cable, parallel, 
vertical 3,161.28$                    759.84$                       -$                     3,921.12$                      


80 260526805195


Copper electrolytic ground rod system, 
straight vertical type, 2" diameter, 40' 
long, incl exothermic weld connection 288,360.00$                60,619.20$                  -$                     348,979.20$                  


65 260526802800 Grounding connection, brazed, #6 wire 1,232.40$                    4,115.80$                    -$                     5,348.20$                      


42 260526803000 Grounding connection, brazed, #2 wire 1,076.46$                    3,182.34$                    -$                     4,258.80$                      


12 264113134740
Bonding strap, copper, flexible braided 
strap, 3/4" x 9 1/2" 157.68$                       604.08$                       -$                     761.76$                         


60 260519350020 Wire connector, screw type, #18 to #12 5.40$                           189.60$                       -$                     195.00$                         


24 260523200500
Thermostat cable, jacket non-plenum, 
twisted, #18-2 conductor 287.04$                       2,279.52$                    -$                     2,566.56$                      


10 260533232300
Wireway, cross, 2-1/2" x 2-1/2", NEMA 
1, to 10' high 485.90$                       472.30$                       -$                     958.20$                         
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8 260526802520


Exothermic weld, exothermic welding 
reusable mold, cable to cable, 
termination, Tee 3,118.56$                    759.84$                       -$                     3,878.40$                      


210 260519201010
Armored cable, PVC jacket, 600 V, 4 
conductor, 500 kcmil, in cable tray 1,469,034.00$             176,563.80$                -$                     1,645,597.80$               


460 260519200750
Armored cable, PVC jacket, 600 V, 3 
conductor, 4/0, in cable tray 1,142,226.00$             231,577.80$                -$                     1,373,803.80$               


185 260519200750
Armored cable, PVC jacket, 600 V, 3 
conductor, 4/0, in cable tray 459,373.50$                93,134.55$                  -$                     552,508.05$                  


10 260519200750
Armored cable, PVC jacket, 600 V, 3 
conductor, 4/0, in cable tray 24,831.00$                  5,034.30$                    -$                     29,865.30$                    


20 260519200750
Armored cable, PVC jacket, 600 V, 3 
conductor, 4/0, in cable tray 49,662.00$                  10,068.60$                  -$                     59,730.60$                    


1600 260519200750
Armored cable, PVC jacket, 600 V, 3 
conductor, 4/0, in cable tray 3,972,960.00$             805,488.00$                -$                     4,778,448.00$               


260 260519200650
Armored cable, PVC jacket, 600 V, 3 
conductor, 2/0, in cable tray 347,100.00$                116,048.40$                -$                     463,148.40$                  


6 260519200650
Armored cable, PVC jacket, 600 V, 3 
conductor, 2/0, in cable tray 8,010.00$                    2,678.04$                    -$                     10,688.04$                    


25 260519200650
Armored cable, PVC jacket, 600 V, 3 
conductor, 2/0, in cable tray 33,375.00$                  11,158.50$                  -$                     44,533.50$                    


8 260519200450
Armored cable, PVC jacket, 600 V, 3 
conductor, #4, in cable tray 6,108.96$                    2,250.40$                    -$                     8,359.36$                      


1 Ground Test Ground testing 693.72$                       -$                     693.72$                         


8,252,912.35$             1,598,562.79$             -$                     9,851,475.14$               
H_01_10
Data Release : Year 2020 Unit Cost Estimate


4 260526800030
Grounding rod, copper clad, 8' long, 
1/2" diameter 106.80$                       552.20$                       -$                     659.00$                         


4 260526802800 Grounding connection, brazed, #6 wire 75.84$                         253.28$                       -$                     329.12$                         


4 260526802800 Grounding connection, brazed, #6 wire 75.84$                         253.28$                       -$                     329.12$                         


16 260526802800 Grounding connection, brazed, #6 wire 303.36$                       1,013.12$                    -$                     1,316.48$                      


42 260526801000
Ground wire, copper wire, bare 
stranded, 4/0 20,858.04$                  11,160.66$                  -$                     32,018.70$                    


55 260526801240
Ground wire, copper wire, bare 
stranded, 500 kcmil 50,810.10$                  24,548.70$                  -$                     75,358.80$                    


1 Ground Test Ground testing -$                             693.72$                       -$                     693.72$                         


72,229.98$                  38,474.96$                  -$                     110,704.94$                  
H_01_11
Data Release : Year 2020 Unit Cost Estimate


33 264113130520
Air terminal and base, copper, 1/2" dia 
x 24", over 75' high 1,550.67$                    3,425.40$                    -$                     4,976.07$                      


4 264113134320
Aluminum air terminal base, bolted 
base for aluminum terminal, 1/2" 64.08$                         336.32$                       -$                     400.40$                         


24 264113134370


Aluminum air terminal base, tee 
connector base for 1aluminum air 
terminal, 1/2" 422.88$                       1,395.12$                    -$                     1,818.00$                      


6 Down Cond Down conductor to grounding electrode 1,815.00$                    346.88$                       -$                     2,161.88$                      
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400 260526800280
Ground wire, ground bare armored, #4-
1 conductor 68,352.00$                  188,916.00$                -$                     257,268.00$                  


1 Light Test Lighting protection testing -$                             693.72$                       -$                     693.72$                         


72,204.63$                  195,113.44$                -$                     267,318.07$                  
H_01_12
Data Release : Year 2020 Unit Cost Estimate


1 Study Short Circuit /Coordination Study 500,000.00$                500,000.00$                  


-$                             500,000.00$                -$                     500,000.00$                  


13,542,906.50$          3,248,571.64$            -$                  16,791,478.14$            
Labor factor 2.5x 1.5 4,872,857.46$            4,872,857.46$              


Total 13,542,906.50$      8,121,429.11$        21,664,335.61$         
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H_02_01
Data Release : Year 2020 Unit Cost Estimate


182 265113553020


Interior LED fixtures, linear, suspended 
mounted, 74 watt, two light bar 4' long, 
incl lamps, mounting hardware and 
connections 70,947.24$          24,180.52$           -$                95,127.76$          


96 265113553020


Interior LED fixtures, linear, suspended 
mounted, 74 watt, two light bar 4' long, 
incl lamps, mounting hardware and 
connections 37,422.72$          12,754.56$           -$                50,177.28$          


52 265113553020


Interior LED fixtures, linear, suspended 
mounted, 74 watt, two light bar 4' long, 
incl lamps, mounting hardware and 
connections 20,270.64$          6,908.72$             -$                27,179.36$          


33 265113553020


Interior LED fixtures, linear, suspended 
mounted, 74 watt, two light bar 4' long, 
incl lamps, mounting hardware and 
connections 12,864.06$          4,384.38$             -$                17,248.44$          


1 265636550130
LED floodlights, pole mounted, 288 
watt, incl ballast and lamp, excl pole 2,349.60$            189.95$                -$                2,539.55$            


1 265613103000
Light poles, anchor base, aluminum, 
20' high, excl concrete bases 1,281.60$            653.94$                84.01$             2,019.55$            


7 265113403120


High pressure sodium fixture, interior, 
vaporproof, wall, 100 W, incl lamps 
and mounting hardware 7,849.80$            1,772.89$             -$                9,622.69$            


387 260529204650
Junction boxes, steel channel, 1 
channel 16,946.73$          18,278.01$           -$                35,224.74$          


2200 260519200400
Armored cable, PVC jacket, 600 V, 3 
conductor, #6, in cable tray 1,374,516.00$     538,934.00$         -$                1,913,450.00$     


810 260519252700
Cable connectors, PVC jacket, 600 
volt, #6-3 wire, #6-4 wire 5,710.50$            38,256.30$           -$                43,966.80$          


1,550,158.89$     646,313.27$         84.01$             2,196,556.17$     
H_02_02
Data Release : Year 2020 Unit Cost Estimate


51 265213160200
Exit lighting, LED standard, single face, 
ceiling or wall mount 2,968.71$            4,843.98$             -$                7,812.69$            


2 265213160220
Exit lighting, LED standard, double 
face, ceiling or wall mount 121.76$               226.28$                -$                348.04$               


83 265213103060
Solid state battery charger, 1 phase, 
208/240/480V, 18 cell, incl wall bracket 177,288.00$        107,692.50$         -$                284,980.50$        


83 262726202460
Duplex receptacle, grounded, 120 volt, 
15 amp 157.70$               1,572.02$             -$                1,729.72$            


420 260519900020


Wire, copper solid, 600 volt, #14, type 
THW, normal installation conditions in 
wireway, conduit, cable tray 3,074.40$            24,414.60$           -$                27,489.00$          


183,610.57$        138,749.38$         -$                322,359.95$        
H_02_03
Data Release : Year 2020 Unit Cost Estimate


18 262726202460
Duplex receptacle, grounded, 120 volt, 
15 amp 34.20$                 340.92$                -$                375.12$               
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47 262726202460
Duplex receptacle, grounded, 120 volt, 
15 amp 89.30$                 890.18$                -$                979.48$               


11 262726204100
Receptacle, locking, 20 amp, 125 volt, 
NEMA L5 323.07$               308.33$                -$                631.40$               


12 262726204100
Receptacle, locking, 20 amp, 125 volt, 
NEMA L5 352.44$               336.36$                -$                688.80$               


1800 260519200050
Armored cable, copper, solid, 600 V, 2 
conductor, #14, BX, exposed 82,656.00$          569,862.00$         -$                652,518.00$        


210 260519250100
Cable connectors, nonmetallic, 600 
volt, #14-2 wire 422.10$               995.40$                -$                1,417.50$            


6 262726204040
Receptacle, 3 pole, 60 amp, 250 volt, 
NEMA 15 775.38$               569.88$                -$                1,345.26$            


2 260529204650
Junction boxes, steel channel, 1 
channel 87.58$                 94.46$                  -$                182.04$               


56 260519200650
Armored cable, PVC jacket, 600 V, 3 
conductor, 2/0, in cable tray 74,760.00$          24,995.04$           -$                99,755.04$          


12 260519350200 Terminal lugs, solderless, 1/0 to 2/0 22.32$                 566.76$                -$                589.08$               


4 260519350100 Terminal lugs, solderless, #8 to #4 3.48$                   101.72$                -$                105.20$               


150 260519200450
Armored cable, PVC jacket, 600 V, 3 
conductor, #4, in cable tray 114,543.00$        42,195.00$           -$                156,738.00$        


150 260526800370
Ground wire, copper wire, bare solid, 
#4 17,301.00$          14,247.00$           -$                31,548.00$          


40 260519350100 Terminal lugs, solderless, #8 to #4 34.80$                 1,017.20$             -$                1,052.00$            


13 260519350100 Terminal lugs, solderless, #8 to #4 11.31$                 330.59$                -$                341.90$               


1 262726204040
Receptacle, 3 pole, 60 amp, 250 volt, 
NEMA 15 129.23$               94.98$                  -$                224.21$               


1 262726204520
Receptacle, locking, 30 amp, 600 volt, 
NEMA L9 47.53$                 50.34$                  -$                97.87$                 


4 260583100600
Motor connections, flexible conduit and 
fittings, 3 phase, 230 V, 75 kW motor 568.16$               2,013.72$             -$                2,581.88$            


4 260583100600
Motor connections, flexible conduit and 
fittings, 3 phase, 230 V, 75 kW motor 568.16$               2,013.72$             -$                2,581.88$            


150 260519200150
Armored cable, copper, solid, 600 V, 2 
conductor, #12, BX, exposed 7,288.50$            49,824.00$           -$                57,112.50$          


150 260526800330
Ground wire, copper wire, bare solid, 
#12 2,266.50$            8,719.50$             -$                10,986.00$          


35 260519350020 Wire connector, screw type, #18 to #12 3.15$                   110.60$                -$                113.75$               


18 260519350040
Wire connector, screw type, insulated, 
#14 to #8 6.84$                   64.98$                  -$                71.82$                 


4 260583100600
Motor connections, flexible conduit and 
fittings, 3 phase, 230 V, 75 kW motor 568.16$               2,013.72$             -$                2,581.88$            


210 260519200150
Armored cable, copper, solid, 600 V, 2 
conductor, #12, BX, exposed 10,203.90$          69,753.60$           -$                79,957.50$          


8 260519250200
Cable connectors, nonmetallic, 600 
volt, #14-3 wire to #12-2 wire 16.08$                 45.68$                  -$                61.76$                 


150 260533131850


Rigid galvanized steel conduit, 1-1/2" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF 1,642.50$            2,071.50$             -$                3,714.00$            
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44 260533180200
Pull boxes, steel, type SC, 8" W x 8" H 
x 4" D, NEMA 1 667.48$               4,179.12$             -$                4,846.60$            


5 260533180220
Pull boxes, steel, type SC, 12" W x 12" 
H x 4" D, NEMA 1 138.85$               581.30$                -$                720.15$               


315,531.02$        798,387.60$         -$                1,113,918.62$     
H_02_04
Data Release : Year 2020 Unit Cost Estimate


150 260519200900
Armored cable, PVC jacket, 600 V, 3 
conductor, 500 kcmil, in cable tray 801,000.00$        113,661.00$         -$                914,661.00$        


55 260519200150
Armored cable, copper, solid, 600 V, 2 
conductor, #12, BX, exposed 2,672.45$            18,268.80$           -$                20,941.25$          


58 260519200150
Armored cable, copper, solid, 600 V, 2 
conductor, #12, BX, exposed 2,818.22$            19,265.28$           -$                22,083.50$          


18 260519200700
Armored cable, PVC jacket, 600 V, 3 
conductor, 3/0, in cable tray 37,006.20$          8,501.22$             -$                45,507.42$          


165 260519200450
Armored cable, PVC jacket, 600 V, 3 
conductor, #4, in cable tray 125,997.30$        46,414.50$           -$                172,411.80$        


94 260519200150
Armored cable, copper, solid, 600 V, 2 
conductor, #12, BX, exposed 4,567.46$            31,223.04$           -$                35,790.50$          


65 260519200250
Armored cable, copper, solid, 600 V, 2 
conductor, #10, BX, exposed 6,213.35$            24,626.55$           -$                30,839.90$          


160 260519200700
Armored cable, PVC jacket, 600 V, 3 
conductor, 3/0, in cable tray 328,944.00$        75,566.40$           -$                404,510.40$        


100 260519200150
Armored cable, copper, solid, 600 V, 2 
conductor, #12, BX, exposed 4,859.00$            33,216.00$           -$                38,075.00$          


210 260519200340
Armored cable, copper, stranded, 600 
V, 2 conductor, #8, BX, exposed 63,470.40$          105,720.30$         -$                169,190.70$        


26 260519350450 Terminal lugs, solderless, 500 kcmil 238.68$               3,292.64$             -$                3,531.32$            


14 260519350400 Terminal lugs, solderless, 350 kcmil 70.14$                 1,511.30$             -$                1,581.44$            


14 260519350350 Terminal lugs, solderless, 250 kcmil 51.38$                 1,177.12$             -$                1,228.50$            


40 260519350250 Terminal lugs, solderless, 3/0 220.00$               2,532.80$             -$                2,752.80$            


29 260519350200 Terminal lugs, solderless, 1/0 to 2/0 53.94$                 1,369.67$             -$                1,423.61$            


10 260519350200 Terminal lugs, solderless, 1/0 to 2/0 18.60$                 472.30$                -$                490.90$               


14 260519350150 Terminal lugs, solderless, #2 to #1 13.02$                 479.50$                -$                492.52$               


8 260519350100 Terminal lugs, solderless, #8 to #4 6.96$                   203.44$                -$                210.40$               
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14 260519352000
Crimp 1 hole lugs, copper or aluminum, 
600 volt, #4 66.08$                 392.42$                -$                458.50$               


44 260519351780
Crimp 1 hole lugs, copper or aluminum, 
600 volt, #8 77.88$                 936.32$                -$                1,014.20$            


80 260519351640
Crimp 1 hole lugs, copper or aluminum, 
600 volt, #10 93.60$                 1,349.60$             -$                1,443.20$            


62 260519351630
Crimp 1 hole lugs, copper or aluminum, 
600 volt, #12 72.54$                 939.30$                -$                1,011.84$            


14 260519351620
Crimp 1 hole lugs, copper or aluminum, 
600 volt, #14 9.66$                   177.24$                -$                186.90$               


1,378,540.86$     491,296.74$         -$                1,869,837.60$     
H_02_05
Data Release : Year 2020 Unit Cost Estimate


60 260523200500
Thermostat cable, jacket non-plenum, 
twisted, #18-2 conductor 717.60$               5,698.80$             -$                6,416.40$            


20 260523200500
Thermostat cable, jacket non-plenum, 
twisted, #18-2 conductor 239.20$               1,899.60$             -$                2,138.80$            


2 260590109520


Thermostat, residential, hook-up, using 
low voltage wire, heating only, 25' of 
#18-3 15.92$                 63.32$                  -$                79.24$                 


2 Light Ind Heat Tracing Light Indicator 200.00$               173.44$                -$                373.44$               


2 260529204650
Junction boxes, steel channel, 1 
channel 87.58$                 94.46$                  -$                182.04$               


2 262726202460
Duplex receptacle, grounded, 120 volt, 
15 amp 3.80$                   37.88$                  -$                41.68$                 


40 260519200150
Armored cable, copper, solid, 600 V, 2 
conductor, #12, BX, exposed 1,943.60$            13,286.40$           -$                15,230.00$          


50 260519200150
Armored cable, copper, solid, 600 V, 2 
conductor, #12, BX, exposed 2,429.50$            16,608.00$           -$                19,037.50$          


20 260519200450
Armored cable, PVC jacket, 600 V, 3 
conductor, #4, in cable tray 15,272.40$          5,626.00$             -$                20,898.40$          


12 260519351630
Crimp 1 hole lugs, copper or aluminum, 
600 volt, #12 14.04$                 181.80$                -$                195.84$               


6 260583100600
Motor connections, flexible conduit and 
fittings, 3 phase, 230 V, 75 kW motor 852.24$               3,020.58$             -$                3,872.82$            


21,775.88$          46,690.28$           -$                68,466.16$          


3,449,617.22$     2,121,437.27$      84.01$           5,571,138.50$     
Labor factor 2.5x 1.5 3,182,155.91$      3,182,155.91$     


Total 3,449,617.22$ 5,303,593.18$  84.01$         8,753,294.41$ 
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H_03_01
Data Release : Year 2020 Unit Cost Estimate


1 628411-K67870-5  


Detection system, fire alarm control 
panel, addressable without voice, up to 
200 points, excluding wires & conduits  In 48,615.92$          1,560.97$             -$                     50,176.89$          


1 284620507800


Detection system, remote annunciator, 
8 zone lamp, excluding wires & 
conduits 305.46$               386.37$                -$                     691.83$               


18 284620504800


Detection system, signal bell for fire 
alarm, trouble buzzer or manual station, 
excluding wires & conduits 2,300.76$            1,571.22$             -$                     3,871.98$            


33 284611275240
Detection system, smoke detector, 
addressable type, excl. wires & conduit 10,642.83$          3,840.87$             -$                     14,483.70$          


6 284611278440


Fire alarm, fireray 5000, fire alarm 
beam detector, motorized reflective, 
infrared optical beam 6,489.48$            5,237.46$             -$                     11,726.94$          


1 284611275420
Detection system, smoke detector, duct 
type, addressable, excl. wires & conduit 753.83$               217.51$                -$                     971.34$               


50 284611505010


Detection system, fire alarm, detector, 
heat (addressable type), excl. wires & 
conduit 16,191.00$          4,817.50$             -$                     21,008.50$          


3 284620505460
Detection system, remote fire alarm 
indicator light 108.15$               394.95$                -$                     503.10$               


29 263623100030
Automatic transfer switches, enclosed, 
2 pole, 120/240 volt, 100 amp 68,912.70$          16,255.08$           -$                     85,167.78$          


4 281511110950
Access control equipment, switch, 
tamper 228.12$               1,163.88$             -$                     1,392.00$            


4 260583100020


Motor connections, flexible conduit and 
fittings, 1 phase, 115 V, up to 0.75 kW 
motor 27.76$                 379.92$                -$                     407.68$               


2100 260519905390


Wire, copper, solid, 600 volt, #14, type 
XLPE-USE (RHW), normal installation 
conditions in wireway, conduit, cable 
tray 29,274.00$          132,972.00$         -$                     162,246.00$        


300 260519905390


Wire, copper, solid, 600 volt, #14, type 
XLPE-USE (RHW), normal installation 
conditions in wireway, conduit, cable 
tray 4,182.00$            18,996.00$           -$                     23,178.00$          


150 260519900100


Wire, copper, stranded, 600 volt, #12, 
type THW, normal installation 
conditions in wireway, conduit, cable 
tray 2,427.00$            10,354.50$           -$                     12,781.50$          


340 260519350020 Wire connector, screw type, #18 to #12 30.60$                 1,074.40$             -$                     1,105.00$            


600 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14 31,398.00$          50,448.00$           -$                     81,846.00$          


600 260523200150
Fixture wire, stranded, 600 volt 90 Deg. 
C, #16, TFFN 8,712.00$            34,878.00$           -$                     43,590.00$          


150 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14 7,849.50$            12,612.00$           -$                     20,461.50$          
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1800 260533135040


Electric metallic tubing (EMT), 1" 
diameter, to 10' high, incl 2 
terminations, 2 elbows, 11 beam 
clamps, and 11 couplings per 100 LF 3,798.00$            11,862.00$           -$                     15,660.00$          


125 260533250300
Conduit fittings for rigid galvanized 
steel, standard, locknuts, 1" diameter 91.25$                 1,890.00$             -$                     1,981.25$            


75 260519252700
Cable connectors, PVC jacket, 600 
volt, #6-3 wire, #6-4 wire 528.75$               3,542.25$             -$                     4,071.00$            


20 260533139190


PVC conduit, schedule 40, 4" diameter, 
to 10' H, incl terminations, fittings, & 
support 134.60$               337.40$                -$                     472.00$               


1 Fire Test Fire Alarm Testing 11,100.00$          11,100.00$           -$                     22,200.00$          


254,101.71$        325,892.28$         -$                     579,993.99$        
H_03_02
Data Release : Year 2020 Unit Cost Estimate


18 260533161300
Outlet boxes, pressed steel, concrete, 
for telephone, pedestal mounted, add 2,383.74$            457.74$                -$                     2,841.48$            


2 260533161300
Outlet boxes, pressed steel, concrete, 
for telephone, pedestal mounted, add 264.86$               50.86$                  -$                     315.72$               


2750 260519133040
Underecarpet, top shield, for 25 pair 
cable 2,777.50$            495.00$                -$                     3,272.50$            


2750 260519133720
Underecarpet, data cable-bulk, dual 
lead 17,325.00$          1,430.00$             -$                     18,755.00$          


74 101716100300
Telephone enclosures, shelf type, wall 
hung, recessed 94,589.02$          18,072.28$           -$                     112,661.30$        


1 262716107050
Cabinets, current transformer, single 
door, 24" H x 24" W x 10" D 201.85$               472.29$                -$                     674.14$               


1 272129101300


Switching and routing equipment, 
network switch, 50/60 HZ, 8 port, multi-
platform, analog KVM 1,361.70$            111.07$                -$                     1,472.77$            


3 271119102960
Patch panel, jack RJ-45/110 type, 24 
ports 647.22$               759.81$                -$                     1,407.03$            


2 271119102960
Patch panel, jack RJ-45/110 type, 24 
ports 431.48$               506.54$                -$                     938.02$               


5 260543204000
Underfloor duct, outlet, low tension 
(telephone, computer, etc) 608.75$               474.90$                -$                     1,083.65$            


1120 271501191850
Fire alarm cable, FEP teflon, 150 V, to 
200 Deg.C, #18, 1 pair 89,118.40$          106,377.60$         -$                     195,496.00$        


20 260533131930


Rigid galvanized steel conduit, 3" 
diameter, to 10' H, incl 2 terminations, 2 
elbows, 11 beam clamps, and 11 
couplings per 100 LF 371.60$               602.00$                -$                     973.60$               


210,081.12$        129,810.09$         -$                     339,891.21$        
H_03_03
Data Release : Year 2020 Unit Cost Estimate
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20 260536100200


Cable tray, ladder type, galvanized 
steel, 4" deep, 4" rung spacing, 12" 
wide, to 15' elevation, incl fittings & 
supports 421.80$               353.00$                -$                     774.80$               


18 260536100400


Cable tray, ladder type, galvanized 
steel, 4" deep, 4" rung spacing, 18" 
wide, to 15' elevation, incl fittings & 
supports 442.08$               332.64$                -$                     774.72$               


440 260536100400


Cable tray, ladder type, galvanized 
steel, 4" deep, 4" rung spacing, 18" 
wide, to 15' elevation, incl fittings & 
supports 10,806.40$          8,131.20$             -$                     18,937.60$          


16 078413100230
Firestopping, metallic piping, insulated, 
through walls, 300mm dia 687.52$               1,261.60$             -$                     1,949.12$            


12,357.80$          10,078.44$           -$                     22,436.24$          
H_03_04
Data Release : Year 2020 Unit Cost Estimate


31 275119100400
Sound system, speaker, ceiling or wall, 
excl rough-in wires, cables & conduits 5,727.56$            2,944.38$             -$                     8,671.94$            


2 275119100400
Sound system, speaker, ceiling or wall, 
excl rough-in wires, cables & conduits 369.52$               189.96$                -$                     559.48$               


1 275119100400
Sound system, speaker, ceiling or wall, 
excl rough-in wires, cables & conduits 184.76$               94.98$                  -$                     279.74$               


4 260529204650
Junction boxes, steel channel, 1 
channel 175.16$               188.92$                -$                     364.08$               


18 260533180300
Pull boxes, steel, type SC, 10" W x 12" 
H x 6" D, NEMA 1 644.04$               2,578.32$             -$                     3,222.36$            


1470 260519905390


Wire, copper, solid, 600 volt, #14, type 
XLPE-USE (RHW), normal installation 
conditions in wireway, conduit, cable 
tray 20,491.80$          93,080.40$           -$                     113,572.20$        


75 260519350040
Wire connector, screw type, insulated, 
#14 to #8 28.50$                 270.75$                -$                     299.25$               


220 260529204130 Channel, steel, 12 gauge, 1-5/8" x 7/8" 1,480.60$            2,387.00$             -$                     3,867.60$            


1 275116100200
Public address system, conventional, 
industrial 384.48$               281.30$                -$                     665.78$               


29,486.42$          102,016.01$         -$                     131,502.43$        


506,027.05$       567,796.82$        -$                  1,073,823.87$    
Labor factor 2.5x 1.5 851,695.23$        851,695.23$       


Total 506,027.05$    1,419,492.06$  1,925,519.11$ 
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H_04_01    
2020 Unit Cost Estimate


20 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               1,046.60  $                    1,681.60  $                          -    $                2,728.20 


20 260526800260
Ground wire, ground bare armored, 
#8-1 conductor  $               1,751.60  $                    7,577.40  $                          -    $                9,329.00 


150 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               7,849.50  $                  12,612.00  $                          -    $              20,461.50 


150 260526800260
Ground wire, ground bare armored, 
#8-1 conductor  $             13,137.00  $                  56,830.50  $                          -    $              69,967.50 


1500 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $             78,495.00  $                126,120.00  $                          -    $            204,615.00 


1500 260526800260
Ground wire, ground bare armored, 
#8-1 conductor  $           131,370.00  $                568,305.00  $                          -    $            699,675.00 


350 260523100200
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 6 wires, #14  $             41,118.00  $                  44,324.00  $                          -    $              85,442.00 


350 260526800260
Ground wire, ground bare armored, 
#8-1 conductor  $             30,653.00  $                132,604.50  $                          -    $            163,257.50 


250 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $             13,082.50  $                  21,020.00  $                          -    $              34,102.50 


250 260526800260
Ground wire, ground bare armored, 
#8-1 conductor  $             21,895.00  $                  94,717.50  $                          -    $            116,612.50 


50 260523101000
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 22 wires, #14  $             20,826.00  $                  13,546.00  $                          -    $              34,372.00 


50 260526800260
Ground wire, ground bare armored, 
#8-1 conductor  $               4,379.00  $                  18,943.50  $                          -    $              23,322.50 


200 260523100900
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 20 wires, #14  $             69,420.00  $                  50,654.00  $                          -    $            120,074.00 


200 260526800260
Ground wire, ground bare armored, 
#8-1 conductor  $             17,516.00  $                  75,774.00  $                          -    $              93,290.00 


50 260523100100
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 4 wires, #14  $               3,177.50  $                    5,397.50  $                          -    $                8,575.00 


50 260526800260
Ground wire, ground bare armored, 
#8-1 conductor  $               4,379.00  $                  18,943.50  $                          -    $              23,322.50 


150 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               7,849.50  $                  12,612.00  $                          -    $              20,461.50 


150 260526800260
Ground wire, ground bare armored, 
#8-1 conductor  $             13,137.00  $                  56,830.50  $                          -    $              69,967.50 


150 260523101000
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 22 wires, #14  $             62,478.00  $                  40,638.00  $                          -    $            103,116.00 


10 260519252700
Cable connectors, PVC jacket, 600 
volt, #6-3 wire, #6-4 wire  $                    70.50  $                       472.30  $                          -    $                   542.80 


30 260519252700
Cable connectors, PVC jacket, 600 
volt, #6-3 wire, #6-4 wire  $                  211.50  $                    1,416.90  $                          -    $                1,628.40 


86 260519252700
Cable connectors, PVC jacket, 600 
volt, #6-3 wire, #6-4 wire  $                  606.30  $                    4,061.78  $                          -    $                4,668.08 


 $           544,448.50  $             1,365,082.48  $                          -    $         1,909,530.98 
H_04_02
Data Release : Year 2020 Unit Cost Estimate


90 260523100100
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 4 wires, #14  $               5,719.50  $                    9,715.50  $                          -    $              15,435.00 


180 260523101000
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 22 wires, #14  $             74,973.60  $                  48,765.60  $                          -    $            123,739.20 


90 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               4,709.70  $                    7,567.20  $                          -    $              12,276.90 


190 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               9,942.70  $                  15,975.20  $                          -    $              25,917.90 


180 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               9,419.40  $                  15,134.40  $                          -    $              24,553.80 
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190 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               9,942.70  $                  15,975.20  $                          -    $              25,917.90 


3 260529204110
Hangers, channel, steel, 16 gauge, 1-
5/8" x 13/16"  $                    20.04  $                         28.50  $                          -    $                     48.54 


 $           114,727.64  $                113,161.60  $                          -    $            227,889.24 
H_04_03
Data Release : Year 2020 Unit Cost Estimate


78 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               4,081.74  $                    6,558.24  $                          -    $              10,639.98 


120 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               6,279.60  $                  10,089.60  $                          -    $              16,369.20 


120 260526800360
Ground wire, copper wire, bare solid, 
#6  $               5,575.20  $                    9,092.40  $                          -    $              14,667.60 


60 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               3,139.80  $                    5,044.80  $                          -    $                8,184.60 


60 260526800330
Ground wire, copper wire, bare solid, 
#12  $                  906.60  $                    3,487.80  $                          -    $                4,394.40 


12 260529204110
Hangers, channel, steel, 16 gauge, 1-
5/8" x 13/16"  $                    80.16  $                       114.00  $                          -    $                   194.16 


6 260533131750


Rigid galvanized steel conduit, 1/2" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                    19.50  $                         50.46  $                          -    $                     69.96 


 $             20,082.60  $                  34,437.30  $                          -    $              54,519.90 
H_04_04
Data Release : Year 2020 Unit Cost Estimate


1 284620504020


Detection system, fire alarm control 
panel, alarm device, excluding wires 
& conduits  $                  331.68  $                         87.29  $                          -    $                   418.97 


1 262416205110


Circuit breakers, enclosure only, 3 
pole, 14 k A I.C., panelboard ckt brkr, 
NEMA 1 enclosure only, 600V, 3 p, 
14k AIC,100A, NEMA 1  $                  187.97  $                       342.54  $                          -    $                   530.51 


4 211313506165
Flow switch, (valve supervisory 
switch)  $               1,174.48  $                       172.72  $                          -    $                1,347.20 


4 260519353800
Crimp 1 hole lugs, copper or 
aluminum, 600 volt, 500 kcmil  $                    96.12  $                       506.56  $                          -    $                   602.68 


310 260519200050
Armored cable, copper, solid, 600 V, 
2 conductor, #14, BX, exposed  $             14,235.20  $                  98,142.90  $                          -    $            112,378.10 


80 260519200150
Armored cable, copper, solid, 600 V, 
2 conductor, #12, BX, exposed  $               3,887.20  $                  26,572.80  $                          -    $              30,460.00 


20 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               1,046.60  $                    1,681.60  $                          -    $                2,728.20 


10 260526800370
Ground wire, copper wire, bare solid, 
#4  $               1,153.40  $                       949.80  $                          -    $                2,103.20 


310 260533131800


Rigid galvanized steel conduit, 1" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $               2,814.80  $                    3,620.80  $                          -    $                6,435.60 


8 260519250200
Cable connectors, nonmetallic, 600 
volt, #14-3 wire to #12-2 wire  $                    16.08  $                         45.68  $                          -    $                     61.76 


4 211313506165
Flow switch, (valve supervisory 
switch)  $               1,174.48  $                       172.72  $                          -    $                1,347.20 


1 Head-end
Head-on equipment, programming, 
software, commissioning  $                          -    $                108,900.00  $                          -    $            108,900.00 


 $             26,118.01  $                241,195.41  $                          -    $            267,313.42 
H_04_05
Data Release : Year 2020 Unit Cost Estimate
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1
628411-K62321-
52BX-0001 Hand, Foot, and Body Monitor  $           162,305.60  $                       514.95  $                          -    $            162,820.55 


3 262726205550
Plug, locking, 3 pole, 20 amp, 
125/250 volt, NEMA L10  $                    81.69  $                         87.18  $                          -    $                   168.87 


1 260913300100
Smart metering, in panel, single 
phase, 120/208 volt, 100 amp  $                  448.56  $                         86.15  $                          -    $                   534.71 


250 260519200500
Armored cable, PVC jacket, 600 V, 3 
conductor, #2, in cable tray  $           237,630.00  $                  83,040.00  $                          -    $            320,670.00 


6 260519252700
Cable connectors, PVC jacket, 600 
volt, #6-3 wire, #6-4 wire  $                    42.30  $                       283.38  $                          -    $                   325.68 


 $           400,508.15  $                  84,011.66  $                          -    $            484,519.81 
H_04_06
Data Release : Year 2020 Unit Cost Estimate


21
628411-K75160-
52BX-0001 Breathing air station  $           455,679.50  $                  10,813.99  $                          -    $            466,493.49 


2 260529204800
Junction boxes, steel channel, 4 
channel  $                  201.86  $                       151.54  $                          -    $                   353.40 


2 250528392000
Terminal block, DIN mounted, 35MM, 
medium screw, connector end bracket  $                      6.32  $                         29.10  $                          -    $                     35.42 


2 262716201640


Cabinets & enclosures, enclosures 
polyester, small, pushbutton, 3 hole, 
10-3/16" H x 3-5/16" W x 3-1/16" D, 
NEMA 4X  $                  176.22  $                       144.28  $                          -    $                   320.50 


180 260523101000
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 22 wires, #14  $             74,973.60  $                  48,765.60  $                          -    $            123,739.20 


900 260523100700
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 16 wires, #14  $           272,979.00  $                195,246.00  $                          -    $            468,225.00 


70 260519200150
Armored cable, copper, solid, 600 V, 
2 conductor, #12, BX, exposed  $               3,401.30  $                  23,251.20  $                          -    $              26,652.50 


550 260533131800


Rigid galvanized steel conduit, 1" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $               4,994.00  $                    6,424.00  $                          -    $              11,418.00 


92 260533131830


Rigid galvanized steel conduit, 1-1/4" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  575.00  $                    1,164.72  $                          -    $                1,739.72 


1 260533250500


Conduit fittings for rigid galvanized 
steel, standard, locknuts, 1-1/4" 
diameter  $                      0.93  $                               -    $                          -    $                       0.93 


75 260529204120
Channel, steel, 14 gauge, 1-5/8" x 1-
5/8"  $                  492.75  $                       813.75  $                          -    $                1,306.50 


1 Lump sum
Head-end equipment, programming, 
software, commissioning  $                          -    $                108,900.00  $                          -    $            108,900.00 


 $           813,480.48  $                395,704.18  $                          -    $         1,209,184.66 
H_04_07
Data Release : Year 2020 Unit Cost Estimate


190 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               9,942.70  $                  15,975.20  $                          -    $              25,917.90 


190 260526800330
Ground wire, copper wire, bare solid, 
#12  $               2,870.90  $                  11,044.70  $                          -    $              13,915.60 


20 260533131870


Rigid galvanized steel conduit, 2" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  230.60  $                       337.40  $                          -    $                   568.00 


28 260533131870


Rigid galvanized steel conduit, 2" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  322.84  $                       472.36  $                          -    $                   795.20 


2 260533182200


Pull boxes, steel, type SC, raintight & 
weatherproof, 8" L x 6" W x 6" D, 
NEMA 3R  $                    58.74  $                       189.96  $                          -    $                   248.70 


12 260529204110
Hangers, channel, steel, 16 gauge, 1-
5/8" x 13/16"  $                    80.16  $                       114.00  $                          -    $                   194.16 
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12 260529300350
Rooftop channel support, 1-5/8"x 
16"H, threaded rod dbl. H block base  $                    68.52  $                       267.84  $                          -    $                   336.36 


15 260526800450
Ground wire, copper wire, bare 
stranded, #4  $               1,505.85  $                    1,424.70  $                          -    $                2,930.55 


15 260519350100 Terminal lugs, solderless, #8 to #4  $                    13.05  $                       381.45  $                          -    $                   394.50 


3 260533131870


Rigid galvanized steel conduit, 2" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                    34.59  $                         50.61  $                          -    $                     85.20 


1 260533183250


Pull boxes, cast iron, water & dust 
tight, 16" L x 16" W x 6" D, NEMA 4, 
surface mounting  $                  982.56  $                       581.28  $                          -    $                1,563.84 


100 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               5,233.00  $                    8,408.00  $                          -    $              13,641.00 


12 260519252700
Cable connectors, PVC jacket, 600 
volt, #6-3 wire, #6-4 wire  $                    84.60  $                       566.76  $                          -    $                   651.36 


 $             21,428.11  $                  39,814.26  $                          -    $              61,242.37 
H_04_08
Data Release : Year 2020 Unit Cost Estimate


2 260529204800
Junction boxes, steel channel, 4 
channel  $                  201.86  $                       151.54  $                          -    $                   353.40 


34


Invoice 628411-
K63861-52BX-
0001


Tank leak detection systems, for 
hydrocarbons & hazardous 
liquids/vapors, controller, data 
acquisition, for use with all probes, 24 
channel, incl. printer, modem, RS232 
port  $             58,804.56  $                  10,813.99  $                          -    $              69,618.55 


700 260519200050
Armored cable, copper, solid, 600 V, 
2 conductor, #14, BX, exposed  $             32,144.00  $                221,613.00  $                          -    $            253,757.00 


1000 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $             52,330.00  $                  84,080.00  $                          -    $            136,410.00 


700 260523100300
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 8 wires, #14  $           114,380.00  $                100,268.00  $                          -    $            214,648.00 


150 260523100900
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 20 wires, #14  $             52,065.00  $                  37,990.50  $                          -    $              90,055.50 


70 260526800370
Ground wire, copper wire, bare solid, 
#4  $               8,073.80  $                    6,648.60  $                          -    $              14,722.40 


7 260519350100 Terminal lugs, solderless, #8 to #4  $                      6.09  $                       178.01  $                          -    $                   184.10 


600 260533131770


Rigid galvanized steel conduit, 3/4" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $               3,618.00  $                    5,700.00  $                          -    $                9,318.00 


60 260533350200
Flexible metallic conduit, steel, 3/4" 
diameter  $                    43.20  $                       284.40  $                          -    $                   327.60 


110 260533131850


Rigid galvanized steel conduit, 1-1/2" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $               1,204.50  $                    1,519.10  $                          -    $                2,723.60 


60 260533131870


Rigid galvanized steel conduit, 2" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  691.80  $                    1,012.20  $                          -    $                1,704.00 


50 260529204150
Channel, steel, 12 gauge, 1-5/8" x 1-
5/8"  $                  406.00  $                       757.50  $                          -    $                1,163.50 


1 Lump sum
Head-end equipment, programming, 
software, commissioning  $                          -    $                108,900.00  $                          -    $            108,900.00 


 $           323,968.81  $                579,916.84  $                          -    $            903,885.65 
H_04_09
Data Release : Year 2020 Unit Cost Estimate


14 221113605022
Pipe, stainless steel, tubing, .035 wall, 
3/8", type 304, excludes joints and  $                    99.40  $                         69.58  $                          -    $                   168.98 


10 230953102100
Control component, gauges, pressure 
or vacuum, 2" diameter dial  $                  121.90  $                       244.00  $                          -    $                   365.90 


CONFIDENTIAL ATTORNEY WORK PRODUCT


D - 213


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 279 of 350







Quantity Line Number Description Equip.O&P Total 
O&P Ext. Mat. O&P Ext. Labour O&P Ext. Equip. O&P Ext. Total O&P


2 221113618207


Elbow, 90 Deg., stainless steel, tube 
fittings, compression type, 3/8", type 
316  $                    48.36  $                         72.24  $                          -    $                   120.60 


16 221113618224


Union tee, stainless steel, tube 
fittings, compression type, 3/8", type 
316  $                  568.00  $                       850.40  $                          -    $                1,418.40 


16 221119147060
Flexible metal hose, molded teflon 
with stainless steel flanges, 150 psi,  $             27,988.80  $                    6,026.88  $                          -    $              34,015.68 


6 260529204110
Hangers, channel, steel, 16 gauge, 1-
5/8" x 13/16"  $                    40.08  $                         57.00  $                          -    $                     97.08 


6 260529300250


Rooftop channel support, 13/16" L x 1-
5/8" W, 14 ga. hot dip galv., sngl. 
base  $                    44.88  $                         81.30  $                          -    $                   126.18 


6 060523606742


Timber connectors, post bases, 
galvanized, adjustable, 6" x 6", 12 
gauge  $             24,969.00  $                    2,954.70  $                          -    $              27,923.70 


6 260529204800
Junction boxes, steel channel, 4 
channel  $                  605.58  $                       454.62  $                          -    $                1,060.20 


20 260519200050
Armored cable, copper, solid, 600 V, 
2 conductor, #14, BX, exposed  $                  918.40  $                    6,331.80  $                          -    $                7,250.20 


500 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $             26,165.00  $                  42,040.00  $                          -    $              68,205.00 


1 Allowance
Head-end equipment, programming, 
software, commissioning  $                          -    $                108,900.00  $                          -    $            108,900.00 


 $             81,569.40  $                168,082.52  $                          -    $            249,651.92 
H_04_10
Data Release : Year 2020 Unit Cost Estimate


3 284620505610
Detection system, strobe & horn, ADA 
type, excluding wires & conduits  $                  711.87  $                       394.95  $                          -    $                1,106.82 


3 284620505460
Detection system, remote fire alarm 
indicator light  $                  108.15  $                       394.95  $                          -    $                   503.10 


500 260523100300
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 8 wires, #14  $             81,700.00  $                  71,620.00  $                          -    $            153,320.00 


2000 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $           104,660.00  $                168,160.00  $                          -    $            272,820.00 


100 260523100100
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 4 wires, #14  $               6,355.00  $                  10,795.00  $                          -    $              17,150.00 


2500 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $           130,825.00  $                210,200.00  $                          -    $            341,025.00 


30 260533350490
Flexible metallic conduit, steel, 
connectors, insulated, 1" diameter  $                  288.30  $                       568.20  $                          -    $                   856.50 


900 260533350970
Flexible metallic conduit, couplings, to 
flexible conduit, 3/4" diameter  $               1,611.00  $                  17,046.00  $                          -    $              18,657.00 


25 260519252700
Cable connectors, PVC jacket, 600 
volt, #6-3 wire, #6-4 wire  $                  176.25  $                    1,180.75  $                          -    $                1,357.00 


150 260533131800


Rigid galvanized steel conduit, 1" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $               1,362.00  $                    1,752.00  $                          -    $                3,114.00 


60 260529204110
Hangers, channel, steel, 16 gauge, 1-
5/8" x 13/16"  $                  400.80  $                       570.00  $                          -    $                   970.80 


60 260529300270


Rooftop channel support, 1-5/8" L x 1-
5/8" W, 12 ga. hot dip galv., sngl. 
base  $                  126.00  $                       843.60  $                          -    $                   969.60 


100 260526800370
Ground wire, copper wire, bare solid, 
#4  $             11,534.00  $                    9,498.00  $                          -    $              21,032.00 


100 260519350100 Terminal lugs, solderless, #8 to #4  $                    87.00  $                    2,543.00  $                          -    $                2,630.00 


100 260519200050
Armored cable, copper, solid, 600 V, 
2 conductor, #14, BX, exposed  $               4,592.00  $                  31,659.00  $                          -    $              36,251.00 


1
628411-K62330-
52BX-0001 Fixed Alarm Gamma Monitors  $           107,339.60  $                       514.95  $                          -    $            107,854.55 


1
628411-K62341-
52BX-0001 Fixed Alarm Tritium Monitors  $        1,019,049.00  $                    2,657.04  $                          -    $         1,021,706.04 


10 284620505610
Detection system, strobe & horn, ADA 
type, excluding wires & conduits  $               2,372.90  $                    1,316.50  $                          -    $                3,689.40 


7 284620505460
Detection system, remote fire alarm 
indicator light  $                  252.35  $                       921.55  $                          -    $                1,173.90 


1 284620508200


Detection system, annunciator panel, 
16 zone lamp, excluding wires & 
conduits  $                  537.51  $                       634.41  $                          -    $                1,171.92 
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2550 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $           133,441.50  $                214,404.00  $                          -    $            347,845.50 


1000 260523100300
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 8 wires, #14  $           163,400.00  $                143,240.00  $                          -    $            306,640.00 


250 260523101000
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 22 wires, #14  $           104,130.00  $                  67,730.00  $                          -    $            171,860.00 


2000 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $           104,660.00  $                168,160.00  $                          -    $            272,820.00 


100 260523100100
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 4 wires, #14  $               6,355.00  $                  10,795.00  $                          -    $              17,150.00 


250 260523100300
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 8 wires, #14  $             40,850.00  $                  35,810.00  $                          -    $              76,660.00 


350 260523100900
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 20 wires, #14  $           121,485.00  $                  88,644.50  $                          -    $            210,129.50 


107 260519251800
Cable connectors, armored, 600 volt, 
#14-2 wire  $                  158.36  $                    1,016.50  $                          -    $                1,174.86 


380 260533131800


Rigid galvanized steel conduit, 1" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $               3,450.40  $                    4,438.40  $                          -    $                7,888.80 


380 260533251430
Conduit fittings for rigid galvanized 
steel, bushings, steel, 1" diameter  $                  581.40  $                  10,256.20  $                          -    $              10,837.60 


60 260533350250
Flexible metallic conduit, steel, 1" 
diameter  $                    84.60  $                       454.80  $                          -    $                   539.40 


60 260533131830


Rigid galvanized steel conduit, 1-1/4" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  375.00  $                       759.60  $                          -    $                1,134.60 


15 260533350300
Flexible metallic conduit, steel, 1-1/4" 
diameter  $                    24.45  $                       162.75  $                          -    $                   187.20 


150 260529204110
Hangers, channel, steel, 16 gauge, 1-
5/8" x 13/16"  $               1,002.00  $                    1,425.00  $                          -    $                2,427.00 


150 260529300270


Rooftop channel support, 1-5/8" L x 1-
5/8" W, 12 ga. hot dip galv., sngl. 
base  $                  315.00  $                    2,109.00  $                          -    $                2,424.00 


300 260526800370
Ground wire, copper wire, bare solid, 
#4  $             34,602.00  $                  28,494.00  $                          -    $              63,096.00 


30 260519252700
Cable connectors, PVC jacket, 600 
volt, #6-3 wire, #6-4 wire  $                  211.50  $                    1,416.90  $                          -    $                1,628.40 


1000 260519200340
Armored cable, copper, stranded, 600 
V, 2 conductor, #8, BX, exposed  $           302,240.00  $                503,430.00  $                          -    $            805,670.00 


150 260519200050
Armored cable, copper, solid, 600 V, 
2 conductor, #14, BX, exposed  $               6,888.00  $                  47,488.50  $                          -    $              54,376.50 


1
Allowance lump 
sum


Head-end, equipment, programming, 
software, commissioning  $                          -    $                108,900.00  $                          -    $            108,900.00 


 $        2,498,342.94  $             1,972,405.05  $                          -    $         4,470,747.99 
H_04_11
Data Release : Year 2020 Unit Cost Estimate


1
628411-K63821-
52BX-0001 Pump Control assembly and items  $           171,836.90  $                    2,059.81  $                          -    $            173,896.71 


10 260523100400
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 10 wires, #14  $               1,954.40  $                    1,577.80  $                          -    $                3,532.20 
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100 260523100600
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 14 wires, #14  $             26,593.00  $                  19,930.00  $                          -    $              46,523.00 


100 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               5,233.00  $                    8,408.00  $                          -    $              13,641.00 


2 260519252700
Cable connectors, PVC jacket, 600 
volt, #6-3 wire, #6-4 wire  $                    14.10  $                         94.46  $                          -    $                   108.56 


1 221429132202


Pump, pedestal sump, single stage, 
for general purpose float switch, 
copper coated float, add  $                  121.42  $                       286.90  $                          -    $                   408.32 


3 230913609530


Water level control, water gauges, 
complete, high pressure, 500 psi at 
450Deg.F, 3/4" pipe size, type 316 
stainless steel, ASME  $               3,121.47  $                       259.95  $                          -    $                3,381.42 


30 260533131800


Rigid galvanized steel conduit, 1" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  272.40  $                       350.40  $                          -    $                   622.80 


30 260533251430
Conduit fittings for rigid galvanized 
steel, bushings, steel, 1" diameter  $                    45.90  $                       809.70  $                          -    $                   855.60 


6 260529204110
Hangers, channel, steel, 16 gauge, 1-
5/8" x 13/16"  $                    40.08  $                         57.00  $                          -    $                     97.08 


6 260529300270


Rooftop channel support, 1-5/8" L x 1-
5/8" W, 12 ga. hot dip galv., sngl. 
base  $                    12.60  $                         84.36  $                          -    $                     96.96 


24 221113605042


Pipe, stainless steel, tubing, .049 wall, 
3/8", type 304, excludes joints and 
hangers  $                  287.76  $                       119.28  $                          -    $                   407.04 


8 221113618207


Elbow, 90 Deg., stainless steel, tube 
fittings, compression type, 3/8", type 
316  $                  193.44  $                       288.96  $                          -    $                   482.40 


4 220523208814
Valves, bronze, water heater water & 
gas safety shut off, valve  $                  908.08  $                       191.24  $                          -    $                1,099.32 


2 262716200990


Cabinets & enclosures, enclosures 
fiberglass, small, pushbutton, 30 hole, 
17-1/2" H x 14" W x 8-11/16" D, 
NEMA 4X  $               2,242.80  $                       336.32  $                          -    $                2,579.12 


4 230913609530


Water level control, water gauges, 
complete, high pressure, 500 psi at 
450Deg.F, 3/4" pipe size, type 316 
stainless steel, ASME  $               4,161.96  $                       346.60  $                          -    $                4,508.56 


80 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               4,186.40  $                    6,726.40  $                          -    $              10,912.80 


20 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               1,046.60  $                    1,681.60  $                          -    $                2,728.20 


80 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               4,186.40  $                    6,726.40  $                          -    $              10,912.80 


160 260526800330
Ground wire, copper wire, bare solid, 
#12  $               2,417.60  $                    9,300.80  $                          -    $              11,718.40 


2 260519252700
Cable connectors, PVC jacket, 600 
volt, #6-3 wire, #6-4 wire  $                    14.10  $                         94.46  $                          -    $                   108.56 


60 260533131800


Rigid galvanized steel conduit, 1" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  544.80  $                       700.80  $                          -    $                1,245.60 


15 260526800370
Ground wire, copper wire, bare solid, 
#4  $               1,730.10  $                    1,424.70  $                          -    $                3,154.80 
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15 260519350100 Terminal lugs, solderless, #8 to #4  $                    13.05  $                       381.45  $                          -    $                   394.50 


1 Summary
Head-end equipment, programming, 
software, commissioning  $                          -    $                108,900.00  $                          -    $            108,900.00 


 $           231,178.36  $                171,137.39  $                          -    $            402,315.75 
H_04_12
Data Release : Year 2020 Unit Cost Estimate


240 260519200250
Armored cable, copper, solid, 600 V, 
2 conductor, #10, BX, exposed  $             22,941.60  $                  90,928.80  $                          -    $            113,870.40 


50 260519200100
Armored cable, copper, solid, 600 V, 
3 conductor, #14, BX, exposed  $               3,845.00  $                  17,127.00  $                          -    $              20,972.00 


340 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $             17,792.20  $                  28,587.20  $                          -    $              46,379.40 


460 260533131770


Rigid galvanized steel conduit, 3/4" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $               2,773.80  $                    4,370.00  $                          -    $                7,143.80 


460 260533250100


Conduit fittings for rigid galvanized 
steel, standard, locknuts, 3/4" 
diameter  $                  216.20  $                    6,957.50  $                          -    $                7,173.70 


400 260533131800


Rigid galvanized steel conduit, 1" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $               3,632.00  $                    4,672.00  $                          -    $                8,304.00 


400 260533250300
Conduit fittings for rigid galvanized 
steel, standard, locknuts, 1" diameter  $                  292.00  $                    6,050.00  $                          -    $                6,342.00 


180 260533131850


Rigid galvanized steel conduit, 1-1/2" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $               1,971.00  $                    2,485.80  $                          -    $                4,456.80 


180 260533250700


Conduit fittings for rigid galvanized 
steel, standard, locknuts, 1-1/2" 
diameter  $                  279.00  $                    2,722.50  $                          -    $                3,001.50 


25 260526800370
Ground wire, copper wire, bare solid, 
#4  $               2,883.50  $                    2,374.50  $                          -    $                5,258.00 


25 260519350100 Terminal lugs, solderless, #8 to #4  $                    21.75  $                       635.75  $                          -    $                   657.50 


30 260529204110
Hangers, channel, steel, 16 gauge, 1-
5/8" x 13/16"  $                  200.40  $                       285.00  $                          -    $                   485.40 


30 260529300270


Rooftop channel support, 1-5/8" L x 1-
5/8" W, 12 ga. hot dip galv., sngl. 
base  $                    63.00  $                       421.80  $                          -    $                   484.80 


180 260533131770


Rigid galvanized steel conduit, 3/4" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $               1,085.40  $                    1,710.00  $                          -    $                2,795.40 


180 260533250100


Conduit fittings for rigid galvanized 
steel, standard, locknuts, 3/4" 
diameter  $                    84.60  $                    2,722.50  $                          -    $                2,807.10 
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150 260533350250
Flexible metallic conduit, steel, 1" 
diameter  $                  211.50  $                    1,137.00  $                          -    $                1,348.50 


8


628411-K73870-
52BX-0002 and 
628411-K73870-
52BX-0001  Chiller control system  $        5,243,301.00  $                  10,299.04  $                          -    $         5,253,600.04 


2 260529204110
Hangers, channel, steel, 16 gauge, 1-
5/8" x 13/16"  $                    13.36  $                         19.00  $                          -    $                     32.36 


2 260529300270


Rooftop channel support, 1-5/8" L x 1-
5/8" W, 12 ga. hot dip galv., sngl. 
base  $                      4.20  $                         28.12  $                          -    $                     32.32 


1
Allowance lump 
sum


Head-end equipment, programming, 
software, commissioning  $                          -    $                108,900.00  $                          -    $            108,900.00 


 $        5,301,611.51  $                292,433.51  $                          -    $         5,594,045.02 
H_04_13
Data Release : Year 2020 Unit Cost Estimate


165 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               8,634.45  $                  13,873.20  $                          -    $              22,507.65 


165 260526800340
Ground wire, copper wire, bare solid, 
#10  $               3,427.05  $                  10,447.80  $                          -    $              13,874.85 


100 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               5,233.00  $                    8,408.00  $                          -    $              13,641.00 


25 260533131770


Rigid galvanized steel conduit, 3/4" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  150.75  $                       237.50  $                          -    $                   388.25 


25 260533250100


Conduit fittings for rigid galvanized 
steel, standard, locknuts, 3/4" 
diameter  $                    11.75  $                       378.00  $                          -    $                   389.75 


40 260526800370
Ground wire, copper wire, bare solid, 
#4  $               4,613.60  $                    3,799.20  $                          -    $                8,412.80 


4 260519252700
Cable connectors, PVC jacket, 600 
volt, #6-3 wire, #6-4 wire  $                    28.20  $                       188.92  $                          -    $                   217.12 


6 260519250100
Cable connectors, nonmetallic, 600 
volt, #14-2 wire  $                    12.06  $                         28.44  $                          -    $                     40.50 


25 260529204110
Hangers, channel, steel, 16 gauge, 1-
5/8" x 13/16"  $                  167.00  $                       237.50  $                          -    $                   404.50 


25 260529300270


Rooftop channel support, 1-5/8" L x 1-
5/8" W, 12 ga. hot dip galv., sngl. 
base  $                    52.50  $                       351.50  $                          -    $                   404.00 


1
628411-K73690-
52BX-0003 HVAC control panel  $        2,750,963.00  $                    4,162.59  $         2,755,125.59 


 $        2,773,293.36  $                  42,112.65  $                          -    $         2,815,406.01 


H_04_14
Data Release : Year 2020 Unit Cost Estimate


90 260519200380
Armored cable, copper, stranded, 600 
V, 2 conductor, #6, BX, exposed  $             26,529.30  $                  52,315.20  $                          -    $              78,844.50 
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90 260526800360
Ground wire, copper wire, bare solid, 
#6  $               4,181.40  $                    6,819.30  $                          -    $              11,000.70 


115 260523100100
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 4 wires, #14  $               7,308.25  $                  12,414.25  $                          -    $              19,722.50 


30 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               1,569.90  $                    2,522.40  $                          -    $                4,092.30 


75 260533131800


Rigid galvanized steel conduit, 1" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  681.00  $                       876.00  $                          -    $                1,557.00 


75 260533250300
Conduit fittings for rigid galvanized 
steel, standard, locknuts, 1" diameter  $                    54.75  $                               -    $                          -    $                     54.75 


60 260533131770


Rigid galvanized steel conduit, 3/4" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  361.80  $                       570.00  $                          -    $                   931.80 


60 260533250100


Conduit fittings for rigid galvanized 
steel, standard, locknuts, 3/4" 
diameter  $                    28.20  $                               -    $                          -    $                     28.20 


8 260526800370
Ground wire, copper wire, bare solid, 
#4  $                  922.72  $                       759.84  $                          -    $                1,682.56 


8 260519350100 Terminal lugs, solderless, #8 to #4  $                      6.96  $                       203.44  $                          -    $                   210.40 


19 230953103084


Control component, gauges, 
pressure, differential, magnehelic, 
with air filter kit, 0-2" W.C.  $               1,857.06  $                    2,479.12  $                          -    $                4,336.18 


6 221429132202


Pump, pedestal sump, single stage, 
for general purpose float switch, 
copper coated float, add  $                  728.52  $                    1,721.40  $                          -    $                2,449.92 


3 230913609030


Water level control, water gauges, 
complete, rough brass, wheel type, 
125 psi at 350Deg.F, 3/8" pipe size  $                  256.98  $                       213.63  $                          -    $                   470.61 


8 230953109220


Control component, pressure 
controllers & switches, pressure 
transmitter  $               2,110.40  $                       780.88  $                          -    $                2,891.28 


5 238216205160


Duct heater, duct heater modifications 
and accessories, overheat 
thermocouple (removable)  $               5,157.00  $                    1,223.90  $                          -    $                6,380.90 


16 vendor Temperature / Resistancec detector  $                  175.69  $                    1,387.53  $                1,563.22 


7 230953104120


Control component, thermometers, 
dial type, liquid type, union 
connection, 3-1/2" diameter  $               3,531.36  $                       170.80  $                          -    $                3,702.16 


2 260533152780


Rigid galvanized steel conduit 
nipples, close, 1" diameter, incl 
locknuts and bushings  $                    12.82  $                         66.44  $                          -    $                     79.26 


150 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               7,849.50  $                  12,612.00  $                          -    $              20,461.50 


160 260523100030
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 3 wires, #14  $               9,825.60  $                  15,196.80  $                          -    $              25,022.40 


55 260523100300
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 8 wires, #14  $               8,987.00  $                    7,878.20  $                          -    $              16,865.20 


72 260533131770


Rigid galvanized steel conduit, 3/4" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  434.16  $                       684.00  $                          -    $                1,118.16 
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72 260533250100


Conduit fittings for rigid galvanized 
steel, standard, locknuts, 3/4" 
diameter  $                    33.84  $                               -    $                          -    $                     33.84 


4 260526800370
Ground wire, copper wire, bare solid, 
#4  $                  461.36  $                       379.92  $                          -    $                   841.28 


4 260519350100 Terminal lugs, solderless, #8 to #4  $                      3.48  $                       101.72  $                          -    $                   105.20 


32 260529204110
Hangers, channel, steel, 16 gauge, 1-
5/8" x 13/16"  $                  213.76  $                       304.00  $                          -    $                   517.76 


32 260529300270


Rooftop channel support, 1-5/8" L x 1-
5/8" W, 12 ga. hot dip galv., sngl. 
base  $                    67.20  $                       449.92  $                          -    $                   517.12 


2 221429132202


Pump, pedestal sump, single stage, 
for general purpose float switch, 
copper coated float, add  $                  242.84  $                       573.80  $                          -    $                   816.64 


6 230953103680
Control component, sensor, electric 
operated, temperature  $                  838.68  $                       436.26  $                          -    $                1,274.94 


4 230953103650
Control component, sensor, electric 
operated, pressure  $               1,513.44  $                       364.52  $                          -    $                1,877.96 


2 230953109220


Control component, pressure 
controllers & switches, pressure 
transmitter  $                  527.60  $                       195.22  $                          -    $                   722.82 


3 230953103084


Control component, gauges, 
pressure, differential, magnehelic, 
with air filter kit, 0-2" W.C.  $                  293.22  $                       391.44  $                          -    $                   684.66 


1
Allowance - lump 
sum


Head-end equipment, programming, 
software, commissioning  $                          -    $                108,900.00  $                          -    $            108,900.00 


 $             86,765.79  $                232,991.93  $                          -    $            319,757.72 


H_04_15
Data Release : Year 2020 Unit Cost Estimate


220 260519200380
Armored cable, copper, stranded, 600 
V, 2 conductor, #6, BX, exposed  $             64,849.40  $                127,881.60  $                          -    $            192,731.00 


220 260526800360
Ground wire, copper wire, bare solid, 
#6  $             10,221.20  $                  16,669.40  $                          -    $              26,890.60 


275 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $             14,390.75  $                  23,122.00  $                          -    $              37,512.75 


1 230953109220


Control component, pressure 
controllers & switches, pressure 
transmitter  $                  263.80  $                         97.61  $                          -    $                   361.41 


150 260529204110
Hangers, channel, steel, 16 gauge, 1-
5/8" x 13/16"  $               1,002.00  $                    1,425.00  $                          -    $                2,427.00 


150 260529300270


Rooftop channel support, 1-5/8" L x 1-
5/8" W, 12 ga. hot dip galv., sngl. 
base  $                  315.00  $                    2,109.00  $                          -    $                2,424.00 


90 260533131830


Rigid galvanized steel conduit, 1-1/4" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  562.50  $                    1,139.40  $                          -    $                1,701.90 


90 260533250500


Conduit fittings for rigid galvanized 
steel, standard, locknuts, 1-1/4" 
diameter  $                    83.70  $                               -    $                          -    $                     83.70 
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370 260533131800


Rigid galvanized steel conduit, 1" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $               3,359.60  $                    4,321.60  $                          -    $                7,681.20 


370 260533250300
Conduit fittings for rigid galvanized 
steel, standard, locknuts, 1" diameter  $                  270.10  $                               -    $                          -    $                   270.10 


45 260533131770


Rigid galvanized steel conduit, 3/4" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  271.35  $                       427.50  $                          -    $                   698.85 


45 260533250100


Conduit fittings for rigid galvanized 
steel, standard, locknuts, 3/4" 
diameter  $                    21.15  $                               -    $                          -    $                     21.15 


25 260526800370
Ground wire, copper wire, bare solid, 
#4  $               2,883.50  $                    2,374.50  $                          -    $                5,258.00 


25 260519350100 Terminal lugs, solderless, #8 to #4  $                    21.75  $                       635.75  $                          -    $                   657.50 


30 260533350200
Flexible metallic conduit, steel, 3/4" 
diameter  $                    21.60  $                       142.20  $                          -    $                   163.80 


60 260519200150
Armored cable, copper, solid, 600 V, 
2 conductor, #12, BX, exposed  $               2,915.40  $                  19,929.60  $                          -    $              22,845.00 


60 260526800330
Ground wire, copper wire, bare solid, 
#12  $                  906.60  $                    3,487.80  $                          -    $                4,394.40 


100 260523100300
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 8 wires, #14  $             16,340.00  $                  14,324.00  $                          -    $              30,664.00 


60 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               3,139.80  $                    5,044.80  $                          -    $                8,184.60 


100 260519200350
Armored cable, copper, stranded, 600 
V, 3 conductor, #8, BX, exposed  $             30,224.00  $                  58,128.00  $                          -    $              88,352.00 


200 260523100030
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 3 wires, #14  $             12,282.00  $                  18,996.00  $                          -    $              31,278.00 


200 260526800340
Ground wire, copper wire, bare solid, 
#10  $               4,154.00  $                  12,664.00  $                          -    $              16,818.00 


80 260523100030
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 3 wires, #14  $               4,912.80  $                    7,598.40  $                          -    $              12,511.20 


80 260526800320
Ground wire, copper wire, bare solid, 
#14  $                  666.40  $                    4,318.40  $                          -    $                4,984.80 


250 260523100300
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 8 wires, #14  $             40,850.00  $                  35,810.00  $                          -    $              76,660.00 


100 260523100100
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 4 wires, #14  $               6,355.00  $                  10,795.00  $                          -    $              17,150.00 


125 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               6,541.25  $                  10,510.00  $                          -    $              17,051.25 


152 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               7,954.16  $                  12,780.16  $                          -    $              20,734.32 


60 260536100600


Cable tray, ladder type, galvanized 
steel, 4" deep, 4" rung spacing, 24" 
wide, to 15' elevation, incl fittings & 
supports  $               1,698.00  $                    1,167.60  $                          -    $                2,865.60 


125 221113605027


Pipe, stainless steel, tubing, .035 wall, 
1", type 304, excludes joints and 
hangers  $               2,071.25  $                       871.25  $                          -    $                2,942.50 
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4 221113605023


Pipe, stainless steel, tubing, .035 wall, 
1/2", type 304, excludes joints and 
hangers  $                    47.96  $                         19.88  $                          -    $                     67.84 


65 221113605021


Pipe, stainless steel, tubing, .035 wall, 
1/4", type 304, excludes joints and 
hangers  $                  494.65  $                       323.05  $                          -    $                   817.70 


16 260533131930


Rigid galvanized steel conduit, 3" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  297.28  $                       481.60  $                          -    $                   778.88 


16 260533251050
Conduit fittings for rigid galvanized 
steel, standard, locknuts, 3" diameter  $                  121.28  $                               -    $                          -    $                   121.28 


6 260533131830


Rigid galvanized steel conduit, 1-1/4" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                    37.50  $                         75.96  $                          -    $                   113.46 


6 260533250500


Conduit fittings for rigid galvanized 
steel, standard, locknuts, 1-1/4" 
diameter  $                      5.58  $                               -    $                          -    $                       5.58 


30 260533131770


Rigid galvanized steel conduit, 3/4" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  180.90  $                       285.00  $                          -    $                   465.90 


30 260533250100


Conduit fittings for rigid galvanized 
steel, standard, locknuts, 3/4" 
diameter  $                    14.10  $                               -    $                          -    $                     14.10 


155 260526800370
Ground wire, copper wire, bare solid, 
#4  $             17,877.70  $                  14,721.90  $                          -    $              32,599.60 


155 260519350100 Terminal lugs, solderless, #8 to #4  $                  134.85  $                    3,941.65  $                          -    $                4,076.50 


20 260519252700
Cable connectors, PVC jacket, 600 
volt, #6-3 wire, #6-4 wire  $                  141.00  $                       944.60  $                          -    $                1,085.60 


60 260519252700
Cable connectors, PVC jacket, 600 
volt, #6-3 wire, #6-4 wire  $                  423.00  $                    2,833.80  $                          -    $                3,256.80 


2 260529204110
Hangers, channel, steel, 16 gauge, 1-
5/8" x 13/16"  $                    13.36  $                         19.00  $                          -    $                     32.36 


2 260529300270


Rooftop channel support, 1-5/8" L x 1-
5/8" W, 12 ga. hot dip galv., sngl. 
base  $                      4.20  $                         28.12  $                          -    $                     32.32 


1 262726205530
Plug, locking, 20 amp, 480 volt, 
NEMA L8  $                    23.50  $                         25.43  $                          -    $                     48.93 


 $           259,364.92  $                420,470.56  $                          -    $            679,835.48 
H_04_16
Data Release : Year 2020 Unit Cost Estimate


100 260519200350
Armored cable, copper, stranded, 600 
V, 3 conductor, #8, BX, exposed  $             30,224.00  $                  58,128.00  $                          -    $              88,352.00 


200 260523100030
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 3 wires, #14  $             12,282.00  $                  18,996.00  $                          -    $              31,278.00 


200 260526800340
Ground wire, copper wire, bare solid, 
#10  $               4,154.00  $                  12,664.00  $                          -    $              16,818.00 


80 260523100030
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 3 wires, #14  $               4,912.80  $                    7,598.40  $                          -    $              12,511.20 


80 260526800320
Ground wire, copper wire, bare solid, 
#14  $                  666.40  $                    4,318.40  $                          -    $                4,984.80 
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250 260523100300
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 8 wires, #14  $             40,850.00  $                  35,810.00  $                          -    $              76,660.00 


100 260523100100
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 4 wires, #14  $               6,355.00  $                  10,795.00  $                          -    $              17,150.00 


125 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               6,541.25  $                  10,510.00  $                          -    $              17,051.25 


152 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               7,954.16  $                  12,780.16  $                          -    $              20,734.32 


60 260536100600


Cable tray, ladder type, galvanized 
steel, 4" deep, 4" rung spacing, 24" 
wide, to 15' elevation, incl fittings & 
supports  $               1,698.00  $                    1,167.60  $                          -    $                2,865.60 


125 221113605027


Pipe, stainless steel, tubing, .035 wall, 
1", type 304, excludes joints and 
hangers  $               2,071.25  $                       871.25  $                          -    $                2,942.50 


4 221113605023


Pipe, stainless steel, tubing, .035 wall, 
1/2", type 304, excludes joints and 
hangers  $                    47.96  $                         19.88  $                          -    $                     67.84 


65 221113605021


Pipe, stainless steel, tubing, .035 wall, 
1/4", type 304, excludes joints and 
hangers  $                  494.65  $                       323.05  $                          -    $                   817.70 


16 260533131930


Rigid galvanized steel conduit, 3" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  297.28  $                       481.60  $                          -    $                   778.88 


16 260533251050
Conduit fittings for rigid galvanized 
steel, standard, locknuts, 3" diameter  $                  121.28  $                               -    $                          -    $                   121.28 


6 260533131830


Rigid galvanized steel conduit, 1-1/4" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                    37.50  $                         75.96  $                          -    $                   113.46 


6 260533250500


Conduit fittings for rigid galvanized 
steel, standard, locknuts, 1-1/4" 
diameter  $                      5.58  $                               -    $                          -    $                       5.58 


30 260533131770


Rigid galvanized steel conduit, 3/4" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  180.90  $                       285.00  $                          -    $                   465.90 


30 260533250100


Conduit fittings for rigid galvanized 
steel, standard, locknuts, 3/4" 
diameter  $                    14.10  $                               -    $                          -    $                     14.10 


155 260526800370
Ground wire, copper wire, bare solid, 
#4  $             17,877.70  $                  14,721.90  $                          -    $              32,599.60 


155 260519350100 Terminal lugs, solderless, #8 to #4  $                  134.85  $                    3,941.65  $                          -    $                4,076.50 


20 260519252700
Cable connectors, PVC jacket, 600 
volt, #6-3 wire, #6-4 wire  $                  141.00  $                       944.60  $                          -    $                1,085.60 


60 260519252700
Cable connectors, PVC jacket, 600 
volt, #6-3 wire, #6-4 wire  $                  423.00  $                    2,833.80  $                          -    $                3,256.80 


2 260529204110
Hangers, channel, steel, 16 gauge, 1-
5/8" x 13/16"  $                    13.36  $                         19.00  $                          -    $                     32.36 


2 260529300270


Rooftop channel support, 1-5/8" L x 1-
5/8" W, 12 ga. hot dip galv., sngl. 
base  $                      4.20  $                         28.12  $                          -    $                     32.32 


1 262726205530
Plug, locking, 20 amp, 480 volt, 
NEMA L8  $                    23.50  $                         25.43  $                          -    $                     48.93 


1 262726205000


Duplex receptacle, duplex 
receptacle,combo 15A/125V, 3 wire 
w/2-5V 0.7A, port USB, AL  $                    22.43  $                         28.03  $                          -    $                     50.46 


1 260590104500


Receptacle devices, residential, 
weather-proof cover or above 
receptacles, add  $                      2.37  $                         23.87  $                          -    $                     26.24 
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1 262726200200
Toggle switch, quiet type, single pole, 
15 amp  $                      0.61  $                         18.94  $                          -    $                     19.55 


25 221113618212


Elbow, 90 Deg., stainless steel, tube 
fittings, compression type, 1", type 
316  $               3,344.25  $                       993.25  $                          -    $                4,337.50 


110 220533200150


Temperature maintenance cable, 
components, heating cable, 208 V, 
140 Deg.F  $               1,294.70  $                       143.00  $                          -    $                1,437.70 


1 Allowance
Head-end equipment, programming, 
software, commissioning  $                          -    $                108,900.00  $                          -    $            108,900.00 


 $           142,190.08  $                307,445.89  $                          -    $            449,635.97 


H_04_17
Data Release : Year 2020 Unit Cost Estimate


1 Panel Assem Intermediate Control panel assembly  $        1,036,450.00  $                    6,937.66  $                          -    $         1,043,387.66 


2
628411-K60712-
52BX-0001 Control Panels  $               1,075.02  $                    1,268.82  $                          -    $                2,343.84 


54 220523403570


Valves, cast iron, lined, corrosion 
resistant, high purity, check lift, 
horizontal, PPL or SL lined, flanged, 
125 lb., 3"  $             95,063.22  $                  16,673.04  $                          -    $            111,736.26 


44 230523501040


Valves, cast iron body, multipurpose, 
functions as a shut off, balancing, 
check and metering valve, threaded, 
2-1/2" size  $             31,445.92  $                  12,402.28  $                          -    $              43,848.20 


9 052119106400
Individual steel bearing plate, 6" x 6" x 
1/4", with J-hook  $                  128.88  $                         39.06  $                          -    $                   167.94 


19
628411-K60431-
52BX-0001 Level transmitter  $           868,380.10  $                  49,435.37  $            917,815.47 


1 230953109220


Control component, pressure 
controllers & switches, pressure 
transmitter  $                  263.80  $                         97.61  $                          -    $                   361.41 


13 230913609530


Water level control, water gauges, 
complete, high pressure, 500 psi at 
450Deg.F, 3/4" pipe size, type 316 
stainless steel, ASME  $             13,526.37  $                    1,126.45  $                          -    $              14,652.82 


675 221113605025


Pipe, stainless steel, tubing, .035 wall, 
3/4", type 304, excludes joints and 
hangers  $               8,228.25  $                    4,043.25  $                          -    $              12,271.50 


675 221113618210


Elbow, 90 Deg., stainless steel, tube 
fittings, compression type, 3/4", type 
316  $             47,229.75  $                  25,427.25  $                          -    $              72,657.00 


59 260513165000


Medium-cable single cable, copper, 
XLP shielding, grounded neutral, 35 
kV, 500 kcmil, in conduit, excl splicing 
& terminations  $               3,591.92  $                    1,469.69  $                          -    $                5,061.61 


304 260529204110
Hangers, channel, steel, 16 gauge, 1-
5/8" x 13/16"  $               2,030.72  $                    2,888.00  $                          -    $                4,918.72 


304 260529300270


Rooftop channel support, 1-5/8" L x 1-
5/8" W, 12 ga. hot dip galv., sngl. 
base  $                  638.40  $                    4,274.24  $                          -    $                4,912.64 


5 Telestrut Unitstrut / telestrut carbon steel  $                  493.69  $                       520.32  $                          -    $                1,014.02 


110 260526800370
Ground wire, copper wire, bare solid, 
#4  $             12,687.40  $                  10,447.80  $                          -    $              23,135.20 


110 260519350100 Terminal lugs, solderless, #8 to #4  $                    95.70  $                    2,797.30  $                          -    $                2,893.00 


400 260523101000
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 22 wires, #14  $           166,608.00  $                108,368.00  $                          -    $            274,976.00 


100 260523101000
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 22 wires, #14  $             41,652.00  $                  27,092.00  $                          -    $              68,744.00 
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720 260523101000
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 22 wires, #14  $           299,894.40  $                195,062.40  $                          -    $            494,956.80 


1100 260523100300
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 8 wires, #14  $           179,740.00  $                157,564.00  $                          -    $            337,304.00 


500 260523101000
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 22 wires, #14  $           208,260.00  $                135,460.00  $                          -    $            343,720.00 


20 260523101000
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 22 wires, #14  $               8,330.40  $                    5,418.40  $                          -    $              13,748.80 


100 260523100400
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 10 wires, #14  $             19,544.00  $                  15,778.00  $                          -    $              35,322.00 


100 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               5,233.00  $                    8,408.00  $                          -    $              13,641.00 


1000 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $             52,330.00  $                  84,080.00  $                          -    $            136,410.00 


30 260533131850


Rigid galvanized steel conduit, 1-1/2" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  328.50  $                       414.30  $                          -    $                   742.80 


30 260533250700


Conduit fittings for rigid galvanized 
steel, standard, locknuts, 1-1/2" 
diameter  $                    46.50  $                               -    $                          -    $                     46.50 


60 260533131930


Rigid galvanized steel conduit, 3" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $               1,114.80  $                    1,806.00  $                          -    $                2,920.80 


60 260533251050
Conduit fittings for rigid galvanized 
steel, standard, locknuts, 3" diameter  $                  454.80  $                               -    $                          -    $                   454.80 


630 260533131800


Rigid galvanized steel conduit, 1" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $               5,720.40  $                    7,358.40  $                          -    $              13,078.80 


630 260533250300
Conduit fittings for rigid galvanized 
steel, standard, locknuts, 1" diameter  $                  459.90  $                               -    $                          -    $                   459.90 


500 260533131750


Rigid galvanized steel conduit, 1/2" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $               1,625.00  $                    4,205.00  $                          -    $                5,830.00 


500 260533250050


Conduit fittings for rigid galvanized 
steel, standard, locknuts, 1/2" 
diameter  $                  115.00  $                               -    $                          -    $                   115.00 


1 260533180100
Pull boxes, steel, type SC, 6" W x 6" 
H x 4" D, NEMA 1  $                    11.59  $                         94.98  $                          -    $                   106.57 


30 260533350100
Flexible metallic conduit, steel, 1/2" 
diameter  $                    15.90  $                       113.70  $                          -    $                   129.60 


35 260519200050
Armored cable, copper, solid, 600 V, 
2 conductor, #14, BX, exposed  $               1,607.20  $                  11,080.65  $                          -    $              12,687.85 


1 Allowance
Head-end equipment, programming, 
software, commissioning  $                          -    $                108,900.00  $                          -    $            108,900.00 


 $        3,114,420.53  $             1,011,051.97  $                          -    $         4,125,472.50 


H_04_18
Data Release : Year 2020 Unit Cost Estimate
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1 262726205020


Duplex receptacle, duplex 
receptacle,combo 20A/125V, 3 wire 
w/2-5V 2.1A, port USB, AL  $                    60.34  $                         28.03  $                          -    $                     88.37 


1 284620508200


Detection system, annunciator panel, 
16 zone lamp, excluding wires & 
conduits  $                  537.51  $                       634.41  $                          -    $                1,171.92 


40 221113605025


Pipe, stainless steel, tubing, .035 wall, 
3/4", type 304, excludes joints and 
hangers  $                  487.60  $                       239.60  $                          -    $                   727.20 


6 220523403570


Valves, cast iron, lined, corrosion 
resistant, high purity, check lift, 
horizontal, PPL or SL lined, flanged, 
125 lb., 3"  $             10,562.58  $                    1,852.56  $                          -    $              12,415.14 


6 230523501040


Valves, cast iron body, multipurpose, 
functions as a shut off, balancing, 
check and metering valve, threaded, 
2-1/2" size  $               4,288.08  $                    1,691.22  $                          -    $                5,979.30 


500 260523101000
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 22 wires, #14  $           208,260.00  $                135,460.00  $                          -    $            343,720.00 


500 260523100300
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 8 wires, #14  $             81,700.00  $                  71,620.00  $                          -    $            153,320.00 


500 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $             26,165.00  $                  42,040.00  $                          -    $              68,205.00 


240 260533131800


Rigid galvanized steel conduit, 1" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $               2,179.20  $                    2,803.20  $                          -    $                4,982.40 


240 260533250300
Conduit fittings for rigid galvanized 
steel, standard, locknuts, 1" diameter  $                  175.20  $                               -    $                          -    $                   175.20 


70 260533131750


Rigid galvanized steel conduit, 1/2" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  227.50  $                       588.70  $                          -    $                   816.20 


70 260533250050


Conduit fittings for rigid galvanized 
steel, standard, locknuts, 1/2" 
diameter  $                    16.10  $                               -    $                          -    $                     16.10 


12 260533131850


Rigid galvanized steel conduit, 1-1/2" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $                  131.40  $                       165.72  $                          -    $                   297.12 


12 260533250700


Conduit fittings for rigid galvanized 
steel, standard, locknuts, 1-1/2" 
diameter  $                    18.60  $                               -    $                          -    $                     18.60 


30 260533350100
Flexible metallic conduit, steel, 1/2" 
diameter  $                    15.90  $                       113.70  $                          -    $                   129.60 


15 260523202480
Tray cable, type TC, copper, 600 V, 
#16-9 conductor  $               1,289.55  $                    2,273.25  $                          -    $                3,562.80 


250 260523202496
Tray cable, type TC, copper, 600 V, 
#16-25 conductor  $             64,880.00  $                  59,165.00  $                          -    $            124,045.00 


200 260523101000
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 22 wires, #14  $             83,304.00  $                  54,184.00  $                          -    $            137,488.00 


75 260526800370
Ground wire, copper wire, bare solid, 
#4  $               8,650.50  $                    7,123.50  $                          -    $              15,774.00 
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75 260519350100 Terminal lugs, solderless, #8 to #4  $                    65.25  $                    1,907.25  $                          -    $                1,972.50 


30 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               1,569.90  $                    2,522.40  $                          -    $                4,092.30 


250 260533131930


Rigid galvanized steel conduit, 3" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $               4,645.00  $                    7,525.00  $                          -    $              12,170.00 


250 260533251050
Conduit fittings for rigid galvanized 
steel, standard, locknuts, 3" diameter  $               1,895.00  $                               -    $                          -    $                1,895.00 


7 250528393020
Terminal block, fuse holder, LED 
indicator, DIN mounted, 110V, 6A  $                    95.90  $                       101.85  $                          -    $                   197.75 


 $           501,220.11  $                392,039.39  $                          -    $            893,259.50 


H_04_19
Data Release : Year 2020 Unit Cost Estimate


350 221113605022


Pipe, stainless steel, tubing, .035 wall, 
3/8", type 304, excludes joints and 
hangers  $               2,485.00  $                    1,739.50  $                          -    $                4,224.50 


2 220523207860


Valves, bronze, reducing, water 
pressure, high capacity, iron body, 
flanged, 250 psi to 25-75 psi, 4"  $             19,548.60  $                       346.60  $                          -    $              19,895.20 


2 230913609530


Water level control, water gauges, 
complete, high pressure, 500 psi at 
450Deg.F, 3/4" pipe size, type 316 
stainless steel, ASME  $               2,080.98  $                       173.30  $                          -    $                2,254.28 


445 055413200020


Floor plate, steel checkered plate, 6 & 
9 mm T, 185 to 465 m2, field 
fabricated, bolted  $                  863.30  $                       938.95  $                     62.30  $                1,864.55 


15 220523403570


Valves, cast iron, lined, corrosion 
resistant, high purity, check lift, 
horizontal, PPL or SL lined, flanged, 
125 lb., 3"  $             26,406.45  $                    4,631.40  $                          -    $              31,037.85 


16 230523501040


Valves, cast iron body, multipurpose, 
functions as a shut off, balancing, 
check and metering valve, threaded, 
2-1/2" size  $             11,434.88  $                    4,509.92  $                          -    $              15,944.80 


6 221119301250


Pressure & temperature safety plug, 
3/4" external thread, 3/8" diameter 
element, 7-1/2" insertion, 316 
stainless steel  $                  395.16  $                       151.68  $                          -    $                   546.84 


2 230953109220


Control component, pressure 
controllers & switches, pressure 
transmitter  $                  527.60  $                       195.22  $                          -    $                   722.82 


 $             63,741.97  $                  12,686.57  $                     62.30  $              76,490.84 


H_04_20
Data Release : Year 2020 Unit Cost Estimate


100 260523100300
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 8 wires, #14  $             16,340.00  $                  14,324.00  $                          -    $              30,664.00 


100 260523100020
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 2 wires, #14  $               5,233.00  $                    8,408.00  $                          -    $              13,641.00 


250 260523100300
Control cable, copper, THHN wire with 
PVC jacket, 600 V, 8 wires, #14  $             40,850.00  $                  35,810.00  $                          -    $              76,660.00 


200 260533131800


Rigid galvanized steel conduit, 1" 
diameter, to 10' H, incl 2 terminations, 
2 elbows, 11 beam clamps, and 11 
couplings per 100 LF  $               1,816.00  $                    2,336.00  $                          -    $                4,152.00 


200 260533250300
Conduit fittings for rigid galvanized 
steel, standard, locknuts, 1" diameter  $                  146.00  $                               -    $                          -    $                   146.00 
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2 260533180100
Pull boxes, steel, type SC, 6" W x 6" 
H x 4" D, NEMA 1  $                    23.18  $                       189.96  $                          -    $                   213.14 


140 221113605022


Pipe, stainless steel, tubing, .035 wall, 
3/8", type 304, excludes joints and 
hangers  $                  994.00  $                       695.80  $                          -    $                1,689.80 


140 221113618207


Elbow, 90 Deg., stainless steel, tube 
fittings, compression type, 3/8", type 
316  $               3,385.20  $                    5,056.80  $                          -    $                8,442.00 


4 230523501040


Valves, cast iron body, multipurpose, 
functions as a shut off, balancing, 
check and metering valve, threaded, 
2-1/2" size  $               2,858.72  $                    1,127.48  $                          -    $                3,986.20 


4 230913609530


Water level control, water gauges, 
complete, high pressure, 500 psi at 
450Deg.F, 3/4" pipe size, type 316 
stainless steel, ASME  $               4,161.96  $                       346.60  $                          -    $                4,508.56 


593 055413200020


Floor plate, steel checkered plate, 6 & 
9 mm T, 185 to 465 m2, field 
fabricated, bolted  $               1,150.42  $                    1,251.23  $                     83.02  $                2,484.67 


1 Allowance
Head-end equipment, programming 
software, commissioning  $                          -    $                108,900.00  $                          -    $            108,900.00 


 $             76,958.48  $                178,445.87  $                     83.02  $            255,487.37 


 $      17,395,419.76  $            8,054,627.03  $                 145.32  $       25,450,192.11 
Labor factor 2.5x 1.5  $          12,081,940.55  $       12,081,940.55 


Total  $   17,395,419.76  $        20,136,567.58  $                 145.32  $    37,532,132.66 
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Appendix E. Backup Detail on EPC Contractor’s Indirect Costs 
This appendix presents the worksheets we used in developing our estimate of the EPC contractor’s indirect costs. 
These worksheets show the staffing level and associated costs by staff position for 8 specialty sections for each 
year of construction, Years 1 through Year 6. Thus, there are 48 spreadsheets. 


The specialty sections are arranged in the following order: 


• Civil 
• Electrical 
• Engineering support 
• Mechanical 
• Nuclear mechanical 
• Nuclear structure 
• Procurement 
• Project management 


 


We arranged each spreadsheet in a consistent format. In the first column, we specify the staff position of the 
individual. We used the second column (portion of a year) and third column (allocation of effort to the project) to 
develop scaling factors for the proportion of time that the staff person would devote to the D2O Storage Project. 
The product of the second and third column in each row reflects the proportion of time per year that the staff 
person would be assigned to the D2O Storage Project. In the fourth column, we specify the price deflation factor 
we applied to the 2019 annual wage (in sixth column) to reflect the then-year annual cost of the staff person. In 
the fifth column, we identify the number of staff people (denoted in full-time equivalents) that would be assigned to 
the staff position. In the sixth column, we placed our estimated average annual salary (scaled in thousands of 
dollars) for each staff position. The sum of the product of each row in columns 2 through 6 yield the annual wage 
cost (scaled in thousands of dollars) for the staff people assigned to that specialty section.  


We then applied a “burden” factor of 1.9 to the raw wages amount to reflect the EPC contractor’s full cost for the 
section. The burden factor accounts for the costs of the employees’ fringe benefit and the EPC contractor’s 
overhead costs and profit. In our experience, a burden factor of 1.9 (or a burden of 90% of base labour costs) is 
appropriate for EPC contractor staffing. Finally, we rescaled the costs to reflect costs in dollars.  
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Table E-1: EPC Civil Engineering Spend Profile Details 


Year 1—EPC Civil PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Civil engr   1 0.667 0.848 3 $81 
Civil engr spec 1 0.667 0.848 1 $94 
Director 1 0.667 0.848 0.25 $180 
Document controller 1 0.667 0.848 0.33 $46 
Engr EIT 1 0.667 0.848 1 $65 
Engr mngr 1 0.667 0.848 1 $127 
Intermed piping designer (civil) 1 0.667 0.848 1 $65 
Senior director 1 0.667 0.848 0.125 $173 
Senior engr 1 0.667 0.848 0.5 $125 
Senior engr 1 0.667 0.848 0.5 $105 
Structural engr 1 0.667 0.848 2 $72 


   Sum 10.7   


   Burden 1.9   


   Total  $1,002,550 
 


 


Year 2—EPC Civil PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Civil engr   1 0.667 0.855 3 $81 
Civil engr spec 1 0.667 0.855 1 $94 
Director 1 0.667 0.855 0.25 $180 
Document controller 1 0.667 0.855 0.33 $46 
Engr EIT 1 0.667 0.855 1 $65 
Engr mngr 1 0.667 0.855 1 $127 
Intermed piping designer (civil) 1 0.667 0.855 1 $65 
Senior director 1 0.667 0.855 0.125 $173 
Senior engr 1 0.667 0.855 0.5 $125 
Senior engr 1 0.667 0.855 0.5 $105 
Structural engr 1 0.667 0.855 2 $72    


Sum 10.7      
Burden 1.9      


Total 
 


$1,010,954 
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Year 3—EPC Civil PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Civil engr   0.75 0.667 0.857 3 $81 
Civil engr spec 0.75 0.667 0.857 1 $94 
Director 0.75 0.667 0.857 0.25 $180 
Document controller 0.75 0.667 0.857 0.33 $46 
Engr EIT 0.75 0.667 0.857 1 $65 
Engr mngr 0.75 0.667 0.857 1 $127 
Intermed piping designer (civil) 0.75 0.667 0.857 1 $65 
Senior director 0.75 0.667 0.857 0.125 $173 
Senior engr 0.75 0.667 0.857 0.5 $125 
Senior engr 0.75 0.667 0.857 0.5 $105 
Structural engr 0.75 0.667 0.857 2 $72    


Sum 10.7      
Burden 1.9      


Total 
 


$759,896 
 


 


Year 4–EPC Civil PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Civil engr   0.5 0.667 0.913 3 $81 
Civil engr spec 0.5 0.667 0.913 1 $94 
Director 0.5 0.667 0.913 0.25 $180 
Document controller 0.5 0.667 0.913 0.33 $46 
Engr EIT 0.5 0.667 0.913 1 $65 
Engr mngr 0.5 0.667 0.913 1 $127 
Intermed piping designer (civil) 0.5 0.667 0.913 1 $65 
Senior director 0.5 0.667 0.913 0.125 $173 
Senior engr 0.5 0.667 0.913 0.5 $125 
Senior engr 0.5 0.667 0.913 0.5 $105 
Structural engr 0.5 0.667 0.913 2 $72 


   Sum 10.7   


   Burden 1.9   


   Total  $540,072 
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Year 5—EPC Civil PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Civil engr   0.5 0.667 0.948 3 $81 
Civil engr spec 0.5 0.667 0.948 1 $94 
Director 0.5 0.667 0.948 0.25 $180 
Document controller 0.5 0.667 0.948 0.33 $46 
Engr EIT 0.5 0.667 0.948 1 $65 
Engr mngr 0.5 0.667 0.948 1 $127 
Intermed piping designer (civil) 0.5 0.667 0.948 1 $65 
Senior director 0.5 0.667 0.948 0.125 $173 
Senior engr 0.5 0.667 0.948 0.5 $125 
Senior engr 0.5 0.667 0.948 0.5 $105 
Structural engr 0.5 0.667 0.948 2 $72 


   Sum 10.7   


   Burden 1.9   


   Total  $560,240 
 


 


Year 6—EPC Civil PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Civil engr   0.25 0.667 0.991 3 $81.00 
Civil engr spec 0.25 0.667 0.991 1 $94.00 
Director 0.25 0.667 0.991 0.25 $180.23 
Document controller 0.25 0.667 0.991 0.33 $46.00 
Engr EIT 0.25 0.667 0.991 1 $65.00 
Engr mngr 0.25 0.667 0.991 1 $126.52 
Intermed piping designer (civil) 0.25 0.667 0.991 1 $64.50 
Senior director 0.25 0.667 0.991 0.125 $173.00 
Senior engr 0.25 0.667 0.991 0.5 $124.50 
Senior engr 0.25 0.667 0.991 0.5 $104.50 
Structural engr 0.25 0.667 0.991 2 $72.00 


   Sum 10.7   


   Burden 1.9   


   Total  $293,075.71 
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Table E-2: EPC Electrical Engineering Spend Profile Details 


Year 1—EPC Electrical PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Director 0.5 0.667 0.848 0.25 $180 
Document controller 0.5 0.667 0.848 0.33 $46 
Electrical EIT 0.5 0.667 0.848 1 $64 
Electrical engr 0.5 0.667 0.848 2 $83 
Engr mngr 0.5 0.667 0.848 1 $127 
Engr sys spec 0.5 0.667 0.848 1 $141 
I&C engr 0.5 0.667 0.848 2 $130 
Intermed elec engr 0.5 0.667 0.848 1 $67 
Senior director 0.5 0.667 0.848 0.125 $173 
Senior elec engr 0.5 0.667 0.848 1 $160 
Senior systems engr 0.5 0.667 0.848 1 $118 
Systems engr 0.5 0.667 0.848 1 $100 


   Sum 11.71   


   Burden 1.9   


   Total  $688,675 
 
 


Year 2—EPC Electrical PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Director 0.5 0.667 0.855 0.25 $180 
Document controller 0.5 0.667 0.855 0.33 $46 
Electrical EIT 0.5 0.667 0.855 1 $64 
Electrical engr 0.5 0.667 0.855 2 $83 
Engr mngr 0.5 0.667 0.855 1 $127 
Engr sys spec 0.5 0.667 0.855 1 $141 
I&C engr 0.5 0.667 0.855 2 $130 
Intemed elec engr 0.5 0.667 0.855 1 $67 
Senior director 0.5 0.667 0.855 0.125 $173 
Senior elec engr 0.5 0.667 0.855 1 $160 
Senior systems engr 0.5 0.667 0.855 1 $118 
Systems engr 0.5 0.667 0.855 1 $100 


   Sum 11.7   


   Burden 1.9   


   Total  $694,448 
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Year 3—EPC Electrical PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Director 0.75 0.667 0.857 0.25 $180 
Document controller 0.75 0.667 0.857 0.33 $46 
Electrical EIT 0.75 0.667 0.857 1 $64 
Electrical engr 0.75 0.667 0.857 2 $83 
Engr mngr 0.75 0.667 0.857 1 $127 
Engr sys spec 0.75 0.667 0.857 1 $141 
I&C engr 0.75 0.667 0.857 2 $130 
Intemed elec engr 0.75 0.667 0.857 1 $67 
Senior director 0.75 0.667 0.857 0.125 $173 
Senior elec engr 0.75 0.667 0.857 1 $160 
Senior systems engr 0.75 0.667 0.857 1 $118 
Systems engr 0.75 0.667 0.857 1 $100    


Sum 11.7      
Burden 1.9      


Total 
 


$1,043,981 
 
 


Year 4—EPC Electrical PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Director 1 0.667 0.913 0.25 $180 
Document controller 1 0.667 0.913 0.33 $46 
Electrical EIT 1 0.667 0.913 1 $64 
Electrical engr 1 0.667 0.913 2 $83 
Engr mngr 1 0.667 0.913 1 $127 
Engr sys spec 1 0.667 0.913 1 $141 
I&C engr 1 0.667 0.913 2 $130 
Intemed elec engr 1 0.667 0.913 1 $67 
Senior director 1 0.667 0.913 0.125 $173 
Senior elec engr 1 0.667 0.913 1 $160 
Senior systems engr 1 0.667 0.913 1 $118 
Systems engr 1 0.667 0.913 1 $100 


   Sum 11.7   


   Burden 1.9   


   Total  $1,483,952 
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Year 5—EPC Electrical PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Director 1 0.667 0.948 0.25 $180 
Document controller 1 0.667 0.948 0.33 $46 
Electrical EIT 1 0.667 0.948 1 $64 
Electrical engr 1 0.667 0.948 2 $83 
Engr mngr 1 0.667 0.948 1 $127 
Engr sys spec 1 0.667 0.948 1 $141 
I&C engr 1 0.667 0.948 2 $130 
Intemed elec engr 1 0.667 0.948 1 $67 
Senior director 1 0.667 0.948 0.125 $173 
Senior elec engr 1 0.667 0.948 1 $160 
Senior systems engr 1 0.667 0.948 1 $118 
Systems engr 1 0.667 0.948 1 $100 


   Sum 11.7   


   Burden 1.9   


   Total  $1,539,369 
 
 


Year 6—EPC Electrical PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Director 0.75 0.667 0.991 0.25 $180 
Document controller 0.75 0.667 0.991 0.33 $46 
Electrical EIT 0.75 0.667 0.991 1 $64 
Electrical engr 0.75 0.667 0.991 2 $83 
Engr mngr 0.75 0.667 0.991 1 $127 
Engr sys spec 0.75 0.667 0.991 1 $141 
I&C engr 0.75 0.667 0.991 2 $130 
Intemed elec engr 0.75 0.667 0.991 1 $67 
Senior director 0.75 0.667 0.991 0.125 $173 
Senior elec engr 0.75 0.667 0.991 1 $160 
Senior systems engr 0.75 0.667 0.991 1 $118 
Systems engr 0.75 0.667 0.991 1 $100 


   Sum 11.7   


   Burden 1.9   


   Total  $1,207,924 
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Table E-3: EPC Engineering Support Spend Profile Details 


Year 1—EPC EngrSpt PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Civil engr spec 0.5 0.667 0.848 1 $94 
Director 0.5 0.667 0.848 0.25 $180 
Document controller 0.5 0.667 0.848 1 $46 
Electrical proj engr 0.5 0.667 0.848 1 $110 
Engr EIT 0.5 0.667 0.848 1 $65 
Engr mngr 0.5 0.667 0.848 2 $127 
Engr sys spec 0.5 0.667 0.848 1 $141 
Environ Spec 0.5 0.667 0.848 1 $164 
Environ Tech 0.5 0.667 0.848 1 $57 
HSE Mngr 0.5 0.667 0.848 2 $146 
Intermed piping 
designer 0.5 0.667 0.848 1 $65 
Mech spec 0.5 0.667 0.848 1 $75 
Mech/piping designer 0.5 0.667 0.848 1 $96 
Mechanical designer 0.5 0.667 0.848 1 $72 
Process specialist 0.5 0.667 0.848 1 $59 
Proj coord 0.5 0.667 0.848 1 $53 
Proj engr 0.5 0.667 0.848 1 $103 
Proj planner 0.5 0.667 0.848 1 $63 
Proj QM 0.5 0.667 0.848 4 $104 
Senior director 0.5 0.667 0.848 0.125 $173 
Senior Environ Engr 0.5 0.667 0.848 1 $139 
Structural engr 0.5 0.667 0.848 1 $72 
Systems engr 0.5 0.667 0.848 1 $100 


   Sum 26.375   


   Burden 1.9   


   Total  $1,394,940 
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Year 2—EPC EngrSpt PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Civil engr spec 0.75 0.667 0.855 1 $94 
Director 0.75 0.667 0.855 0.25 $180 
Document controller 0.75 0.667 0.855 1 $46 
Electrical proj engr 0.75 0.667 0.855 1 $110 
Engr EIT 0.75 0.667 0.855 1 $65 
Engr mngr 0.75 0.667 0.855 2 $127 
Engr sys spec 0.75 0.667 0.855 1 $141 
Environ Spec 0.75 0.667 0.855 1 $164 
Environ Tech 0.75 0.667 0.855 1 $57 
HSE Mngr 0.75 0.667 0.855 2 $146 
Intermed piping 
designer 0.75 0.667 0.855 1 $65 
Mech spec 0.75 0.667 0.855 1 $75 
Mech/piping designer 0.75 0.667 0.855 1 $96 
Mechanical designer 0.75 0.667 0.855 1 $72 
Process specialist 0.75 0.667 0.855 1 $59 
Proj coord 0.75 0.667 0.855 1 $53 
Proj engr 0.75 0.667 0.855 1 $103 
Proj planner 0.75 0.667 0.855 1 $63 
Proj QM 0.75 0.667 0.855 4 $104 
Senior director 0.75 0.667 0.855 0.125 $173 
Senior Environ Engr 0.75 0.667 0.855 1 $139 
Structural engr 0.75 0.667 0.855 1 $72 
Systems engr 0.75 0.667 0.855 1 $100 


   Sum 26.375   


   Burden 1.9   


   Total  $2,109,949 
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Year 3—EPC EngrSpt PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Civil engr spec 1 0.667 0.857 1 $94 
Director 1 0.667 0.857 0.25 $180 
Document controller 1 0.667 0.857 1 $46 
Electrical proj engr 1 0.667 0.857 1 $110 
Engr EIT 1 0.667 0.857 1 $65 
Engr mngr 1 0.667 0.857 2 $127 
Engr sys spec 1 0.667 0.857 1 $141 
Environ Spec 1 0.667 0.857 1 $164 
Environ Tech 1 0.667 0.857 1 $57 
HSE Mngr 1 0.667 0.857 2 $146 
Intermed piping 
designer 1 0.667 0.857 1 $65 
Mech spec 1 0.667 0.857 1 $75 
Mech/piping designer 1 0.667 0.857 1 $96 
Mechanical designer 1 0.667 0.857 1 $72 
Process specialist 1 0.667 0.857 1 $59 
Proj coord 1 0.667 0.857 1 $53 
Proj engr 1 0.667 0.857 1 $103 
Proj planner 1 0.667 0.857 1 $63 
Proj QM 1 0.667 0.857 4 $104 
Senior director 1 0.667 0.857 0.125 $173 
Senior Environ Engr 1 0.667 0.857 1 $139 
Structural engr 1 0.667 0.857 1 $72 
Systems engr 1 0.667 0.857 1 $100 


   Sum 26.375   


   Burden 1.9   


   Total  $2,819,502 
 


 


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 304 of 350







CONFIDENTIAL ATTORNEY WORK PRODUCT 
 


 E-11 


Year 4—EPC Engr Spt PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Civil engr spec 1 0.667 0.913 1 $94 
Director 1 0.667 0.913 0.25 $180 
Document controller 1 0.667 0.913 1 $46 
Electrical proj engr 1 0.667 0.913 1 $110 
Engr EIT 1 0.667 0.913 1 $65 
Engr mngr 1 0.667 0.913 2 $127 
Engr sys spec 1 0.667 0.913 1 $141 
Environ Spec 1 0.667 0.913 1 $164 
Environ Tech 1 0.667 0.913 1 $57 
HSE Mngr 1 0.667 0.913 2 $146 
Intermed piping 
designer 1 0.667 0.913 1 $65 
Mech spec 1 0.667 0.913 1 $75 
Mech/piping designer 1 0.667 0.913 1 $96 
Mechanical designer 1 0.667 0.913 1 $72 
Process specialist 1 0.667 0.913 1 $59 
Proj coord 1 0.667 0.913 1 $53 
Proj engr 1 0.667 0.913 1 $103 
Proj planner 1 0.667 0.913 1 $63 
Proj QM 1 0.667 0.913 4 $104 
Senior director 1 0.667 0.913 0.125 $173 
Senior Environ Engr 1 0.667 0.913 1 $139 
Structural engr 1 0.667 0.913 1 $72 
Systems engr 1 0.667 0.913 1 $100 


   Sum 26.375   


   Burden 1.9   


   Total  $3,005,806 
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Year 5—EPC EngrSpt PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Civil engr spec 1 0.667 0.948 1 $94 
Director 1 0.667 0.948 0.25 $180 
Document controller 1 0.667 0.948 1 $46 
Electrical proj engr 1 0.667 0.948 1 $110 
Engr EIT 1 0.667 0.948 1 $65 
Engr mngr 1 0.667 0.948 2 $127 
Engr sys spec 1 0.667 0.948 1 $141 
Environ Spec 1 0.667 0.948 1 $164 
Environ Tech 1 0.667 0.948 1 $57 
HSE Mngr 1 0.667 0.948 2 $146 
Intermed piping 
designer 1 0.667 0.948 1 $65 
Mech spec 1 0.667 0.948 1 $75 
Mech/piping designer 1 0.667 0.948 1 $96 
Mechanical designer 1 0.667 0.948 1 $72 
Process specialist 1 0.667 0.948 1 $59 
Proj coord 1 0.667 0.948 1 $53 
Proj engr 1 0.667 0.948 1 $103 
Proj planner 1 0.667 0.948 1 $63 
Proj QM 1 0.667 0.948 4 $104 
Senior director 1 0.667 0.948 0.125 $173 
Senior Environ Engr 1 0.667 0.948 1 $139 
Structural engr 1 0.667 0.948 1 $72 
Systems engr 1 0.667 0.948 1 $100 


   Sum 26.375   


   Burden 1.9   


   Total  $3,118,056 
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Year 6—EPC EngrSpt PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Civil engr spec 0.5 0.667 0.991 $1 $94 
Director 0.5 0.667 0.991 $0 $180 
Document controller 0.5 0.667 0.991 $1 $46 
Electrical proj engr 0.5 0.667 0.991 $1 $110 
Engr EIT 0.5 0.667 0.991 $1 $65 
Engr mngr 0.5 0.667 0.991 $2 $127 
Engr sys spec 0.5 0.667 0.991 $1 $141 
Environ Spec 0.5 0.667 0.991 $1 $164 
Environ Tech 0.5 0.667 0.991 $1 $57 
HSE Mngr 0.5 0.667 0.991 $2 $146 
Intermed piping 
designer 0.5 0.667 0.991 $1 $65 
Mech spec 0.5 0.667 0.991 $1 $75 
Mech/piping designer 0.5 0.667 0.991 $1 $96 
Mechanical designer 0.5 0.667 0.991 $1 $72 
Process specialist 0.5 0.667 0.991 $1 $59 
Proj coord 0.5 0.667 0.991 $1 $53 
Proj engr 0.5 0.667 0.991 $1 $103 
Proj planner 0.5 0.667 0.991 $1 $63 
Proj QM 0.5 0.667 0.991 $4 $104 
Senior director 0.5 0.667 0.991 $0 $173 
Senior Environ Engr 0.5 0.667 0.991 $1 $139 
Structural engr 0.5 0.667 0.991 $1 $72 
Systems engr 0.5 0.667 0.991 $1 $100 


   Sum $26   


   Burden $2   


   Total  $1,631,133 
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Table E-4: EPC Mechanical Engineering Spend Profile Details 


Year 1—EPC Mechanical PropPerYr Allocation Deflator # 
staff 


Wage/yr 
($000) 


Director 0.5 0.6667 0.8478 0.25 $180 
Document controller 0.5 0.6667 0.8478 1 $46 
Engr mngr 0.5 0.6667 0.8478 1 $127 
Mech/piping designer 0.5 0.6667 0.8478 0.5 $96 
Mechanical designer 0.5 0.6667 0.8478 0.5 $72 
Mechanical engineer 0.5 0.6667 0.8478 2 $80 
Mechanical EIT 0.5 0.6667 0.8478 1 $64 
Process engr 0.5 0.6667 0.8478 1 $103 
Senior director 0.5 0.6667 0.8478 0.125 $173 
Senior engr 0.5 0.6667 0.8478 1 $125 
Senior engr 0.5 0.6667 0.8478 1 $105 
Senior process engr 0.5 0.6667 0.8478 1 $90 


   Sum 10.38   


   Burden 1.9   


   Total  $520,906 
 
 


Year 2—EPC Mechanical PropPerYr Allocation Deflator # 
staff 


Wage/yr 
($000) 


Director 0.75 0.667 0.855 0.25 $180 
Document controller 0.75 0.667 0.855 1 $46 
Engr mngr 0.75 0.667 0.855 1 $127 
Mech/piping designer 0.75 0.667 0.855 0.5 $96 
Mechanical designer 0.75 0.667 0.855 0.5 $72 
Mechanical engineer 0.75 0.667 0.855 2 $80 
Mechanical EIT 0.75 0.667 0.855 1 $64 
Process engr 0.75 0.667 0.855 1 $103 
Senior director 0.75 0.667 0.855 0.125 $173 
Senior engr 0.75 0.667 0.855 1 $125 
Senior engr 0.75 0.667 0.855 1 $105 
Senior process engr 0.75 0.667 0.855 1 $90 


   Sum 10.38   


   Burden 1.9   


   Total  $787,909 
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Year 3—EPC Mechanical PropPerYr Allocation Deflator # 
staff 


Wage/yr 
($000) 


Director 1 0.667 0.857 0.25 $180 
Document controller 1 0.667 0.857 1 $46 
Engr mngr 1 0.667 0.857 1 $127 
Mech/piping designer 1 0.667 0.857 0.5 $96 
Mechanical designer 1 0.667 0.857 0.5 $72 
Mechanical engineer 1 0.667 0.857 2 $80 
Mechanical EIT 1 0.667 0.857 1 $64 
Process engr 1 0.667 0.857 1 $103 
Senior director 1 0.667 0.857 0.125 $173 
Senior engr 1 0.667 0.857 1 $125 
Senior engr 1 0.667 0.857 1 $105 
Senior process engr 1 0.667 0.857 1 $90 


   Sum 10.38   


   Burden 1.9   


   Total  $1,052,874 
 


 


Year 4—EPC Mechanical PropPerYr Allocation Deflator # 
staff 


Wage/yr 
($000) 


Director 1 67% 91% 0.25 $180 
Document controller 1 67% 91% 1 $46 
Engr mngr 1 67% 91% 1 $127 
Mech/piping designer 1 67% 91% 0.5 $96 
Mechanical designer 1 67% 91% 0.5 $72 
Mechanical engineer 1 67% 91% 2 $80 
Mechanical EIT 1 67% 91% 1 $64 
Process engr 1 67% 91% 1 $103 
Senior director 1 67% 91% 0.125 $173 
Senior engr 1 67% 91% 1 $125 
Senior engr 1 67% 91% 1 $105 
Senior process engr 1 67% 91% 1 $90 


   Sum 10.38   


   Burden 1.9   


   Total  $1,122,445 
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Year 5—EPC Mechanical PropPerYr Allocation Deflator # 
staff 


Wage/yr 
($000) 


Director 1 0.667 0.948 0.25 $180 
Document controller 1 0.667 0.948 1 $46 
Engr mngr 1 0.667 0.948 1 $127 
Mech/piping designer 1 0.667 0.948 0.5 $96 
Mechanical designer 1 0.667 0.948 0.5 $72 
Mechanical engineer 1 0.667 0.948 2 $80 
Mechanical EIT 1 0.667 0.948 1 $64 
Process engr 1 0.667 0.948 1 $103 
Senior director 1 0.667 0.948 0.125 $173 
Senior engr 1 0.667 0.948 1 $125 
Senior engr 1 0.667 0.948 1 $105 
Senior process engr 1 0.667 0.948 1 $90 


   Sum 10.38   


   Burden 1.9   


   Total  $1,164,362 
 


 


Year 6—EPC Mechanical PropPerYr Allocation Deflator # 
staff 


Wage/yr 
($000) 


Director 0.5 0.667 0.991 0.25 $180 
Document controller 0.5 0.667 0.991 1 $46 
Engr mngr 0.5 0.667 0.991 1 $127 
Mech/piping designer 0.5 0.667 0.991 0.5 $96 
Mechanical designer 0.5 0.667 0.991 0.5 $72 
Mechanical engineer 0.5 0.667 0.991 2 $80 
Mechanical EIT 0.5 0.667 0.991 1 $64 
Process engr 0.5 0.667 0.991 1 $103 
Senior director 0.5 0.667 0.991 0.125 $173 
Senior engr 0.5 0.667 0.991 1 $125 
Senior engr 0.5 0.667 0.991 1 $105 
Senior process engr 0.5 0.667 0.991 1 $90 


   Sum 10.38   


   Burden 1.9   


   Total  $609,107 
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Year 6—EPC Mechanical 
Commissioning Support PropPerYr Allocation Deflator # 


staff 
Wage/yr 
($000) 


Director 0.5 1.000 0.991 0.5 $180 
Document controller 0.5 1.000 0.991 2 $46 
Mechanical engineer 0.5 1.000 0.991 4 $80 
Senior engr 0.5 1.000 0.991 4 $125 


   Sum 10.5   


   Burden 1.9   


   Total  $943,437 
 


 
Year 7—EPC Mechanical PropPerYr Allocation Deflator # 


staff 
Wage/yr 
($000) 


Director 0.333 1.000 1.000 0.5 $180 
Document controller 0.333 1.000 1.000 2 $46 
Mechanical engineer 0.333 1.000 1.000 4 $80 
Senior engr 0.333 1.000 1.000 4 $125 


   Sum 10.5   


   Burden 1.9   


   Total  $634,418 
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Table E-5: EPC Nuclear Mechanical Engineering Spend Profile Details 


Year 1—EPC NucMech PropPerYr Allocation Deflator Staffing Wage/yr 
($000) 


Director 0.75 0.667 0.848 0.25 $180 
Document controller 0.75 0.667 0.848 2 $46 
Engr mngr 0.75 0.667 0.848 2 $127 
Engr sys spec 0.75 0.667 0.848 1 $141 
Environ Spec 0.75 0.667 0.848 1 $164 
I&C engr 0.75 0.667 0.848 1 $130 
Mech/piping designer 0.75 0.667 0.848 1 $96 
Mechanical designer 0.75 0.667 0.848 1 $72 
Mechanical engineer 0.75 0.667 0.848 3 $80 
Mechanical EIT 0.75 0.667 0.848 1 $64 
Process engr 0.75 0.667 0.848 1 $103 
Proj QM 0.75 0.667 0.848 1 $104 
Senior director 0.75 0.667 0.848 0.125 $173 
Senior Environ Engr 0.75 0.667 0.848 1 $139 
Senior process engr 0.75 0.667 0.848 1 $90 
Systems engr 0.75 0.667 0.848 1 $100 


   Sum 18.375   


   Burden 1.9   


   Total  $1,493,742 
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Year 2—EPC NucMech PropPerYr Allocation Deflator Staffing Wage/yr 
($000) 


Director 1 0.667 0.855 0.25 $180 
Document controller 1 0.667 0.855 2 $46 
Engr mngr 1 0.667 0.855 2 $127 
Engr sys spec 1 0.667 0.855 1 $141 
Environ Spec 1 0.667 0.855 1 $164 
I&C engr 1 0.667 0.855 1 $130 
Mech/piping designer 1 0.667 0.855 1 $96 
Mechanical designer 1 0.667 0.855 1 $72 
Mechanical engineer 1 0.667 0.855 3 $80 
Mechanical EIT 1 0.667 0.855 1 $64 
Process engr 1 0.667 0.855 1 $103 
Proj QM 1 0.667 0.855 1 $104 
Senior director 1 0.667 0.855 0.125 $173 
Senior Environ Engr 1 0.667 0.855 1 $139 
Senior process engr 1 0.667 0.855 1 $90 
Systems engr 1 0.667 0.855 1 $100 


   Sum 18.375   


   Burden 1.9   


   Total  $2,008,351 
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Year 3—EPC NucMech PropPerYr Allocation Deflator Staffing Wage/yr 
($000) 


Director 1 0.667 0.857 0.25 $180 
Document controller 1 0.667 0.857 2 $46 
Engr mngr 1 0.667 0.857 2 $127 
Engr sys spec 1 0.667 0.857 1 $141 
Environ Spec 1 0.667 0.857 1 $164 
I&C engr 1 0.667 0.857 1 $130 
Mech/piping designer 1 0.667 0.857 1 $96 
Mechanical designer 1 0.667 0.857 1 $72 
Mechanical engineer 1 0.667 0.857 3 $80 
Mechanical EIT 1 0.667 0.857 1 $64 
Process engr 1 0.667 0.857 1 $103 
Proj QM 1 0.667 0.857 1 $104 
Senior director 1 0.667 0.857 0.125 $173 
Senior Environ Engr 1 0.667 0.857 1 $139 
Senior process engr 1 0.667 0.857 1 $90 
Systems engr 1 0.667 0.857 1 $100 


   Sum 18.375   


   Burden 1.9   


   Total  $2,012,803 
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Year 4—EPC NucMech PropPerYr Allocation Deflator Staffing Wage/yr 
($000) 


Director 1 0.667 0.913 0.25 $180 
Document controller 1 0.667 0.913 2 $46 
Engr mngr 1 0.667 0.913 2 $127 
Engr sys spec 1 0.667 0.913 1 $141 
Environ Spec 1 0.667 0.913 1 $164 
I&C engr 1 0.667 0.913 1 $130 
Mech/piping designer 1 0.667 0.913 1 $96 
Mechanical designer 1 0.667 0.913 1 $72 
Mechanical engineer 1 0.667 0.913 3 $80 
Mechanical EIT 1 0.667 0.913 1 $64 
Process engr 1 0.667 0.913 1 $103 
Proj QM 1 0.667 0.913 1 $104 
Senior director 1 0.667 0.913 0.125 $173 
Senior Environ Engr 1 0.667 0.913 1 $139 
Senior process engr 1 0.667 0.913 1 $90 
Systems engr 1 0.667 0.913 1 $100  


  Sum 18.375    
  Burden 1.9    
  Total  $2,145,802 
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Year 5—NucMech PropPerYr Allocation Deflator Staffing Wage/yr 
($000) 


Director 0.75 0.667 0.948 0.25 $180 
Document controller 0.75 0.667 0.948 2 $46 
Engr mngr 0.75 0.667 0.948 2 $127 
Engr sys spec 0.75 0.667 0.948 1 $141 
Environ Spec 0.75 0.667 0.948 1 $164 
I&C engr 0.75 0.667 0.948 1 $130 
Mech/piping designer 0.75 0.667 0.948 1 $96 
Mechanical designer 0.75 0.667 0.948 1 $72 
Mechanical engineer 0.75 0.667 0.948 3 $80 
Mechanical EIT 0.75 0.667 0.948 1 $64 
Process engr 0.75 0.667 0.948 1 $103 
Proj QM 0.75 0.667 0.948 1 $104 
Senior director 0.75 0.667 0.948 0.125 $173 
Senior Environ Engr 0.75 0.667 0.948 1 $139 
Senior process engr 0.75 0.667 0.948 1 $90 
Systems engr 0.75 0.667 0.948 1 $100 


   Sum 18.375   


   Burden 1.9   


   Total  $1,669,452 
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Year 6—EPC NucMech PropPerYr Allocation Deflator Staffing Wage/yr 
($000) 


Director 0.5 0.667 0.991 0.25 $180 
Document controller 0.5 0.667 0.991 2 $46 
Engr mngr 0.5 0.667 0.991 2 $127 
Engr sys spec 0.5 0.667 0.991 1 $141 
Environ Spec 0.5 0.667 0.991 1 $164 
I&C engr 0.5 0.667 0.991 1 $130 
Mech/piping designer 0.5 0.667 0.991 1 $96 
Mechanical designer 0.5 0.667 0.991 1 $72 
Mechanical engineer 0.5 0.667 0.991 3 $80 
Mechanical EIT 0.5 0.667 0.991 1 $64 
Process engr 0.5 0.667 0.991 1 $103 
Proj QM 0.5 0.667 0.991 1 $104 
Senior director 0.5 0.667 0.991 0.125 $173 
Senior Environ Engr 0.5 0.667 0.991 1 $139 
Senior process engr 0.5 0.667 0.991 1 $90 
Systems engr 0.5 0.667 0.991 1 $100 


   Sum 18.375   


   Burden 1.9   


   Total  $1,164,443 
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Table E-6: EPC Nuclear Structural Engineering Spend Profile Details 


Year 1—EPC NucStruc PropPerYr Allocation Deflator Staffing Wage/yr ($000) 
Director 1 0.667 0.848 0.25 $180 
Document controller 1 0.667 0.848 1 $46 
Engr mngr 1 0.667 0.848 1 $127 
Environ Spec 1 0.667 0.848 1 $164 
Mech/piping designer 1 0.667 0.848 1 $96 
Mechanical designer 1 0.667 0.848 1 $72 
Mechanical engineer 1 0.667 0.848 1 $80 
PM II 1 0.667 0.848 0.5 $98 
Procurement specialist 1 0.667 0.848 0.5 $80 
Proj QM 1 0.667 0.848 1 $104 
Senior Environ Engr 1 0.667 0.848 1 $139 
Structural engr 1 0.667 0.848 4 $72 


   Sum 13.25   


   Burden 1.9   


   Total  $1,340,319 
 
 


Year 2—EPC NucStruc PropPerYr Allocation Deflator Staffing Wage/yr ($000) 
Director 1 0.667 0.855 0.25 $180 
Document controller 1 0.667 0.855 1 $46 
Engr mngr 1 0.667 0.855 1 $127 
Environ Spec 1 0.667 0.855 1 $164 
Mech/piping designer 1 0.667 0.855 1 $96 
Mechanical designer 1 0.667 0.855 1 $72 
Mechanical engineer 1 0.667 0.855 1 $80 
PM II 1 0.667 0.855 0.5 $98 
Procurement specialist 1 0.667 0.855 0.5 $80 
Proj QM 1 0.667 0.855 1 $104 
Senior Environ Engr 1 0.667 0.855 1 $139 
Structural engr 1 0.667 0.855 4 $72 


   Sum 13.25   


   Burden 1.9   


   Total  $1,351,554 
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Year 3—EPC NucStruc PropPerYr Allocation Deflator Staffing Wage/yr 
($000) 


Director 0.75 0.6667 0.857 0.25 $180 
Document controller 0.75 0.6667 0.857 1 $46 
Engr mngr 0.75 0.6667 0.857 1 $127 
Environ Spec 0.75 0.6667 0.857 1 $164 
Mech/piping designer 0.75 0.6667 0.857 1 $96 
Mechanical designer 0.75 0.6667 0.857 1 $72 
Mechanical engineer 0.75 0.6667 0.857 1 $80 
PM II 0.75 0.6667 0.857 0.5 $98 
Procurement specialist 0.75 0.6667 0.857 0.5 $80 
Proj QM 0.75 0.6667 0.857 1 $104 
Senior Environ Engr 0.75 0.6667 0.857 1 $139 
Structural engr 0.75 0.6667 0.857 4 $72 


   Sum 13.25   


   Burden 1.9   


   Total  $1,015,913 
 
 


Year 4—EPC NucStruc PropPerYr Allocation Deflator Staffing Wage/yr 
($000) 


Director 0.5 0.666667 0.913 0.25 $180 
Document controller 0.5 0.666667 0.913 1 $46 
Engr mngr 0.5 0.666667 0.913 1 $127 
Environ Spec 0.5 0.666667 0.913 1 $164 
Mech/piping designer 0.5 0.666667 0.913 1 $96 
Mechanical designer 0.5 0.666667 0.913 1 $72 
Mechanical engineer 0.5 0.666667 0.913 1 $80 
PM II 0.5 0.666667 0.913 0.5 $98 
Procurement specialist 0.5 0.666667 0.913 0.5 $80 
Proj QM 0.5 0.666667 0.913 1 $104 
Senior Environ Engr 0.5 0.666667 0.913 1 $139 
Structural engr 0.5 0.666667 0.913 4 $72 


   Sum 13.25   


   Burden 1.9   


   Total  $722,027 
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Year 5—EPC NucStruc PropPerYr Allocation Deflator Staffing Wage/yr 
($000) 


Director 0.25 0.667 0.948 0.25 $180 
Document controller 0.25 0.667 0.948 1 $46 
Engr mngr 0.25 0.667 0.948 1 $127 
Environ Spec 0.25 0.667 0.948 1 $164 
Mech/piping designer 0.25 0.667 0.948 1 $96 
Mechanical designer 0.25 0.667 0.948 1 $72 
Mechanical engineer 0.25 0.667 0.948 1 $80 
PM II 0.25 0.667 0.948 0.5 $98 
Procurement specialist 0.25 0.667 0.948 0.5 $80 
Proj QM 0.25 0.667 0.948 1 $104 
Senior Environ Engr 0.25 0.667 0.948 1 $139 
Structural engr 0.25 0.667 0.948 4 $72 


   Sum 13.25   


   Burden 1.9   


   Total  $374,495 
 
 


Year 6—EPC NucStruc PropPerYr Allocation Deflator Staffing Wage/yr 
($000) 


Director 0.25 0.667 0.991 0.25 $180 
Document controller 0.25 0.667 0.991 1 $46 
Engr mngr 0.25 0.667 0.991 1 $127 
Environ Spec 0.25 0.667 0.991 1 $164 
Mech/piping designer 0.25 0.667 0.991 1 $96 
Mechanical designer 0.25 0.667 0.991 1 $72 
Mechanical engineer 0.25 0.667 0.991 1 $80 
PM II 0.25 0.667 0.991 0.5 $98 
Procurement specialist 0.25 0.667 0.991 0.5 $80 
Proj QM 0.25 0.667 0.991 1 $104 
Senior Environ Engr 0.25 0.667 0.991 1 $139 
Structural engr 0.25 0.667 0.991 4 $72 


   Sum 13.25   


   Burden 1.9   


   Total  $391,816 
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Table E-7: EPC Procurement Spend Profile Details 


Year 1—EPC Procurement PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Buyer 0.5 0.667 0.848 3 $92 
Contracts admin 0.5 0.667 0.848 3 $84 
Cost controller 0.5 0.667 0.848 1 $78 
Director 0.5 0.667 0.848 0.25 $180 
Document controller 0.5 0.667 0.848 2 $46 
mngr 0.5 0.667 0.848 3 $127 
Engr sys spec 0.5 0.667 0.848 1 $141 
Environ Spec 0.5 0.667 0.848 1 $164 
Estimator 0.5 0.667 0.848 2 $71 
Financial analyst 0.5 0.667 0.848 2 $64 
Mech spec 0.5 0.667 0.848 1 $75 
Planner 0.5 0.667 0.848 1 $111 
PM II 0.5 0.667 0.848 1 $98 
Process specialist 0.5 0.667 0.848 1 $59 
Procurement specialist 0.5 0.667 0.848 3 $80 
Proj coord 0.5 0.667 0.848 0.5 $53 
Proj planner 0.5 0.667 0.848 0.5 $63 
Project coordinator 0.5 0.667 0.848 0.5 $68 
Scheduler 0.5 0.667 0.848 1 $86 
Senior director 0.5 0.667 0.848 0.125 $173 
Senior estimator 0.5 0.667 0.848 1 $89 
Senior procurement spec 0.5 0.667 0.848 1 $77 
Structural engr 0.5 0.667 0.848 1 $72 
Systems engr 0.5 0.667 0.848 1 $100 


   Sum 31.875   


   Burden 1.9   


   Total  $1,509,944 
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Year 2—EPC Procurement PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Buyer 1 0.667 0.855 3 $92 
Contracts admin 1 0.667 0.855 3 $84 
Cost controller 1 0.667 0.855 1 $78 
Director 1 0.667 0.855 0.25 $180 
Document controller 1 0.667 0.855 2 $46 
mngr 1 0.667 0.855 3 $127 
Engr sys spec 1 0.667 0.855 1 $141 
Environ Spec 1 0.667 0.855 1 $164 
Estimator 1 0.667 0.855 2 $71 
Financial analyst 1 0.667 0.855 2 $64 
Mech spec 1 0.667 0.855 1 $75 
Planner 1 0.667 0.855 1 $111 
PM II 1 0.667 0.855 1 $98 
Process specialist 1 0.667 0.855 1 $59 
Procurement specialist 1 0.667 0.855 3 $80 
Proj coord 1 0.667 0.855 0.5 $53 
Proj planner 1 0.667 0.855 0.5 $63 
Project coordinator 1 0.667 0.855 0.5 $68 
Scheduler 1 0.667 0.855 1 $86 
Senior director 1 0.667 0.855 0.125 $173 
Senior estimator 1 0.667 0.855 1 $89 
Senior procurement spec 1 0.667 0.855 1 $77 
Structural engr 1 0.667 0.855 1 $72 
Systems engr 1 0.667 0.855 1 $100 


   Sum 31.875   


   Burden 1.9   


   Total  $3,045,201 
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Year 3—EPC Procurement PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Buyer 1 0.667 0.857 3 $92 
Contracts admin 1 0.667 0.857 3 $84 
Cost controller 1 0.667 0.857 1 $78 
Director 1 0.667 0.857 0.25 $180 
Document controller 1 0.667 0.857 2 $46 
mngr 1 0.667 0.857 3 $127 
Engr sys spec 1 0.667 0.857 1 $141 
Environ Spec 1 0.667 0.857 1 $164 
Estimator 1 0.667 0.857 2 $71 
Financial analyst 1 0.667 0.857 2 $64 
Mech spec 1 0.667 0.857 1 $75 
Planner 1 0.667 0.857 1 $111 
PM II 1 0.667 0.857 1 $98 
Process specialist 1 0.667 0.857 1 $59 
Procurement specialist 1 0.667 0.857 3 $80 
Proj coord 1 0.667 0.857 0.5 $53 
Proj planner 1 0.667 0.857 0.5 $63 
Project coordinator 1 0.667 0.857 0.5 $68 
Scheduler 1 0.667 0.857 1 $86 
Senior director 1 0.667 0.857 0.125 $173 
Senior estimator 1 0.667 0.857 1 $89 
Senior procurement spec 1 0.667 0.857 1 $77 
Structural engr 1 0.667 0.857 1 $72 
Systems engr 1 0.667 0.857 1 $100 


   Sum 31.875   


   Burden 1.9   


   Total  $3,051,952 
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Year 4—EPC Procurement PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Buyer 0.5 0.667 0.913 3 $92 
Contracts admin 0.5 0.667 0.913 3 $84 
Cost controller 0.5 0.667 0.913 1 $78 
Director 0.5 0.667 0.913 0.25 $180 
Document controller 0.5 0.667 0.913 2 $46 
mngr 0.5 0.667 0.913 3 $127 
Engr sys spec 0.5 0.667 0.913 1 $141 
Environ Spec 0.5 0.667 0.913 1 $164 
Estimator 0.5 0.667 0.913 2 $71 
Financial analyst 0.5 0.667 0.913 2 $64 
Mech spec 0.5 0.667 0.913 1 $75 
Planner 0.5 0.667 0.913 1 $111 
PM II 0.5 0.667 0.913 1 $98 
Process specialist 0.5 0.667 0.913 1 $59 
Procurement specialist 0.5 0.667 0.913 3 $80 
Proj coord 0.5 0.667 0.913 0.5 $53 
Proj planner 0.5 0.667 0.913 0.5 $63 
Project coordinator 0.5 0.667 0.913 0.5 $68 
Scheduler 0.5 0.667 0.913 1 $86 
Senior director 0.5 0.667 0.913 0.125 $173 
Senior estimator 0.5 0.667 0.913 1 $89 
Senior procurement spec 0.5 0.667 0.913 1 $77 
Structural engr 0.5 0.667 0.913 1 $72 
Systems engr 0.5 0.667 0.913 1 $100 


   Sum 31.875   


   Burden 1.9   


   Total  $1,626,807 
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Year 5—EPC Procurement PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Buyer 0.25 0.667 0.948 $3 $92 
Contracts admin 0.25 0.667 0.948 $3 $84 
Cost controller 0.25 0.667 0.948 $1 $78 
Director 0.25 0.667 0.948 $0 $180 
Document controller 0.25 0.667 0.948 $2 $46 
mngr 0.25 0.667 0.948 $3 $127 
Engr sys spec 0.25 0.667 0.948 $1 $141 
Environ Spec 0.25 0.667 0.948 $1 $164 
Estimator 0.25 0.667 0.948 $2 $71 
Financial analyst 0.25 0.667 0.948 $2 $64 
Mech spec 0.25 0.667 0.948 $1 $75 
Planner 0.25 0.667 0.948 $1 $111 
PM II 0.25 0.667 0.948 $1 $98 
Process specialist 0.25 0.667 0.948 $1 $59 
Procurement specialist 0.25 0.667 0.948 $3 $80 
Proj coord 0.25 0.667 0.948 $1 $53 
Proj planner 0.25 0.667 0.948 $1 $63 
Project coordinator 0.25 0.667 0.948 $1 $68 
Scheduler 0.25 0.667 0.948 $1 $86 
Senior director 0.25 0.667 0.948 $0 $173 
Senior estimator 0.25 0.667 0.948 $1 $89 
Senior procurement spec 0.25 0.667 0.948 $1 $77 
Structural engr 0.25 0.667 0.948 $1 $72 
Systems engr 0.25 0.667 0.948 $1 $100 


   Sum $32   


   Burden $2   


   Total  $843,780 
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Year 6—EPC Procurement PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Buyer 0.25 0.667 0.991 $3 $92 
Contracts admin 0.25 0.667 0.991 $3 $84 
Cost controller 0.25 0.667 0.991 $1 $78 
Director 0.25 0.667 0.991 $0 $180 
Document controller 0.25 0.667 0.991 $2 $46 
mngr 0.25 0.667 0.991 $3 $127 
Engr sys spec 0.25 0.667 0.991 $1 $141 
Environ Spec 0.25 0.667 0.991 $1 $164 
Estimator 0.25 0.667 0.991 $2 $71 
Financial analyst 0.25 0.667 0.991 $2 $64 
Mech spec 0.25 0.667 0.991 $1 $75 
Planner 0.25 0.667 0.991 $1 $111 
PM II 0.25 0.667 0.991 $1 $98 
Process specialist 0.25 0.667 0.991 $1 $59 
Procurement specialist 0.25 0.667 0.991 $3 $80 
Proj coord 0.25 0.667 0.991 $1 $53 
Proj planner 0.25 0.667 0.991 $1 $63 
Project coordinator 0.25 0.667 0.991 $1 $68 
Scheduler 0.25 0.667 0.991 $1 $86 
Senior director 0.25 0.667 0.991 $0 $173 
Senior estimator 0.25 0.667 0.991 $1 $89 
Senior procurement spec 0.25 0.667 0.991 $1 $77 
Structural engr 0.25 0.667 0.991 $1 $72 
Systems engr 0.25 0.667 0.991 $1 $100 


   Sum $32   


   Burden $2   


   Total  $882,805 
 
  


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 326 of 350







CONFIDENTIAL ATTORNEY WORK PRODUCT 
 


 E-33 


Table E-8: EPC Project Management Spend Profile Details 


Year 1—EPC PM PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Director 0.75 0.667 0.848 0.25 $180 
Document controller 0.75 0.667 0.848 2 $46 
mngr 0.75 0.667 0.848 1 $127 
Planner 0.75 0.667 0.848 2 $111 
PM II 0.75 0.667 0.848 0.5 $98 
Process engr 0.75 0.667 0.848 1 $103 
Proj control dir 0.75 0.667 0.848 1 $234 
Proj coord 0.75 0.667 0.848 1 $53 
Proj engr 0.75 0.667 0.848 3 $103 
Proj planner 0.75 0.667 0.848 3 $63 
Project control spec 0.75 0.667 0.848 1 $116 
Project controls engr 0.75 0.667 0.848 1 $90 
Project coordinator 0.75 0.667 0.848 1 $68 
Project mngr 0.75 0.667 0.848 1 $139 
Scheduler 0.75 0.667 0.848 3 $86 
Senior director 0.75 0.667 0.848 0.125 $173 
Senior estimator 0.75 0.667 0.848 1 $89 
Senior planner 0.75 0.667 0.848 1 $153 
Senior process engr 0.75 0.667 0.848 1 $90 
Systems engr 0.75 0.667 0.848 1 $100 


   Sum 25.875 $1,079 


   Burden 1.9   


   Total  $2,049,291 
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Year 2—EPC PM PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Director 1 0.667 0.855 0.25 $180 
Document controller 1 0.667 0.855 2 $46 
mngr 1 0.667 0.855 1 $127 
Planner 1 0.667 0.855 2 $111 
PM II 1 0.667 0.855 0.5 $98 
Process engr 1 0.667 0.855 1 $103 
Proj control dir 1 0.667 0.855 1 $234 
Proj coord 1 0.667 0.855 1 $53 
Proj engr 1 0.667 0.855 3 $103 
Proj planner 1 0.667 0.855 3 $63 
Project control spec 1 0.667 0.855 1 $116 
Project controls engr 1 0.667 0.855 1 $90 
Project coordinator 1 0.667 0.855 1 $68 
Project mngr 1 0.667 0.855 1 $139 
Scheduler 1 0.667 0.855 3 $86 
Senior director 1 0.667 0.855 0.125 $173 
Senior estimator 1 0.667 0.855 1 $89 
Senior planner 1 0.667 0.855 1 $153 
Senior process engr 1 0.667 0.855 1 $90 
Systems engr 1 0.667 0.855 1 $100 


   Sum 25.875 $1,450 


   Burden 1.9   


   Total  $2,755,291 
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Year 3—EPC PM PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Director 1 0.667 0.857 0.25 $180 
Document controller 1 0.667 0.857 2 $46 
mngr 1 0.667 0.857 1 $127 
Planner 1 0.667 0.857 2 $111 
PM II 1 0.667 0.857 0.5 $98 
Process engr 1 0.667 0.857 1 $103 
Proj control dir 1 0.667 0.857 1 $234 
Proj coord 1 0.667 0.857 1 $53 
Proj engr 1 0.667 0.857 3 $103 
Proj planner 1 0.667 0.857 3 $63 
Project control spec 1 0.667 0.857 1 $116 
Project controls engr 1 0.667 0.857 1 $90 
Project coordinator 1 0.667 0.857 1 $68 
Project mngr 1 0.667 0.857 1 $139 
Scheduler 1 0.667 0.857 3 $86 
Senior director 1 0.667 0.857 0.125 $173 
Senior estimator 1 0.667 0.857 1 $89 
Senior planner 1 0.667 0.857 1 $153 
Senior process engr 1 0.667 0.857 1 $90 
Systems engr 1 0.667 0.857 1 $100 


   Sum 25.875 $1,453 


   Burden 1.9   


   Total  $2,761,399 
 
 


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 329 of 350







CONFIDENTIAL ATTORNEY WORK PRODUCT 
 


 E-36 


Year 4—EPC PM PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Director 1 0.667 0.913 0.25 $180 
Document controller 1 0.667 0.913 2 $46 
mngr 1 0.667 0.913 1 $127 
Planner 1 0.667 0.913 2 $111 
PM II 1 0.667 0.913 0.5 $98 
Process engr 1 0.667 0.913 1 $103 
Proj control dir 1 0.667 0.913 1 $234 
Proj coord 1 0.667 0.913 1 $53 
Proj engr 1 0.667 0.913 3 $103 
Proj planner 1 0.667 0.913 3 $63 
Project control spec 1 0.667 0.913 1 $116 
Project controls engr 1 0.667 0.913 1 $90 
Project coordinator 1 0.667 0.913 1 $68 
Project mngr 1 0.667 0.913 1 $139 
Scheduler 1 0.667 0.913 3 $86 
Senior director 1 0.667 0.913 0.125 $173 
Senior estimator 1 0.667 0.913 1 $89 
Senior planner 1 0.667 0.913 1 $153 
Senior process engr 1 0.667 0.913 1 $90 
Systems engr 1 0.667 0.913 1 $100 


   Sum 25.875 $1,549 


   Burden 1.9   


   Total  $2,943,863 
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Year 5—EPC PM PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Director 0.5 0.667 0.948 0.25 $180 
Document controller 0.5 0.667 0.948 2 $46 
mngr 0.5 0.667 0.948 1 $127 
Planner 0.5 0.667 0.948 2 $111 
PM II 0.5 0.667 0.948 0.5 $98 
Process engr 0.5 0.667 0.948 1 $103 
Proj control dir 0.5 0.667 0.948 1 $234 
Proj coord 0.5 0.667 0.948 1 $53 
Proj engr 0.5 0.667 0.948 3 $103 
Proj planner 0.5 0.667 0.948 3 $63 
Project control spec 0.5 0.667 0.948 1 $116 
Project controls engr 0.5 0.667 0.948 1 $90 
Project coordinator 0.5 0.667 0.948 1 $68 
Project mngr 0.5 0.667 0.948 1 $139 
Scheduler 0.5 0.667 0.948 3 $86 
Senior director 0.5 0.667 0.948 0.125 $173 
Senior estimator 0.5 0.667 0.948 1 $89 
Senior planner 0.5 0.667 0.948 1 $153 
Senior process engr 0.5 0.667 0.948 1 $90 
Systems engr 0.5 0.667 0.948 1 $100 


   Sum 25.875 $804 


   Burden 1.9   


   Total  $1,526,900 
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Year 6—EPC PM PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Director 0.333 0.667 0.991 0.25 $180 
Document controller 0.333 0.667 0.991 2 $46 
mngr 0.333 0.667 0.991 1 $127 
Planner 0.333 0.667 0.991 2 $111 
PM II 0.333 0.667 0.991 0.5 $98 
Process engr 0.333 0.667 0.991 1 $103 
Proj control dir 0.333 0.667 0.991 1 $234 
Proj coord 0.333 0.667 0.991 1 $53 
Proj engr 0.333 0.667 0.991 3 $103 
Proj planner 0.333 0.667 0.991 3 $63 
Project control spec 0.333 0.667 0.991 1 $116 
Project controls engr 0.333 0.667 0.991 1 $90 
Project coordinator 0.333 0.667 0.991 1 $68 
Project mngr 0.333 0.667 0.991 1 $139 
Scheduler 0.333 0.667 0.991 3 $86 
Senior director 0.333 0.667 0.991 0.125 $173 
Senior estimator 0.333 0.667 0.991 1 $89 
Senior planner 0.333 0.667 0.991 1 $153 
Senior process engr 0.333 0.667 0.991 1 $90 
Systems engr 0.333 0.667 0.991 1 $100 


   Sum 25.875 $561 


   Burden 1.9   


   Total  $1,065,013 
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Appendix F. Backup Detail on EPC and Owner’s Commissioning and 
Close-Out Costs 
Commissioning is an evolution at the end of construction intended to verify that a new facility meets the owner’s 
requirements and expectations. We adopt the following definition, which is typical in the construction sector:64 


The process of achieving, verifying, and documenting the performance of building systems to 
meet the design intent and client’s functional and operational needs. It is the advancement of 
systems from static completion to full dynamic working order… 


Consistent with nuclear industry practice, in our view, commissioning also includes “training and preparation of 
operator personnel” as well as conduct of O&M.65 Notably, consistent with CNSC requirements,66 we consider 
introduction of radioactive material into the system as a separate evolution that occurs only after the facility is fully 
turned over to the owner, i.e., post-commissioning.67  


Commissioning costs therefore include three main elements: 


• Training of operators. Owner’s operations personnel are intimately involved in test procedure development, 
testing workup, and ultimate systems operations. This represents a part-time commitment during preparations 
for commissioning and a full-time commitment during actual commissioning. Required staff include operators 
and an operator supervisor, all from the owner. 
 


• Development/Verification of operating procedures. These are modifications of previously developed 
operating procedures, typically drafted by EPC engineering staff as part of preparations for commissioning. 
Required staff includes EPC and owner engineering and engineering support staff, all part time. 
 


• Testing. Testing falls into several stages, which in practice may overlap: factory acceptance testing, 
installation testing, component testing, system testing (including ventilation balancing and safety system 
testing), and integrated system testing, all of which involve some degree of vendor support.68 Our cost 
estimate already includes factory acceptance testing, by review of purchase orders and invoices; installation 
and component testing as part of RSMeans bottom-up estimates; and system testing of electrical and 
Instrumentation and Control (“I&C”) systems and hydrostatic testing of mechanical systems, on a system-by-
system basis, as part of an adjustment to the RSMeans materials estimate. Within commissioning, we include 
only integrated system testing. Required staff includes owner operations staff, and owner and EPC 
engineering and engineering support staff, all full-time.  


In terms of duration, we believe preparations for commissioning a facility of this kind would typically last 
approximately six months, which would largely occur in the run-up to completion of construction. Moreover, based 
on our experience with similar facilities, we believe the execution of commissioning itself—dominated by 
commissioning testing—would last approximately four months beyond the end of construction. This is consistent 
with the literature.69 


                                                      
64 D. Chu, “Everything You Always Wanted to Know About Commissioning, But Didn’t Know to Ask” (US Army Research and Development Center 


White Paper, September 2015). 
65 DOE-G-413.3-23, Nuclear Facilities Commissioning Guide, August 2019 (“NFCG”). 
66 CNSC, Regulatory Document (REGDOC) 2.3.1, “Conduct of Licensed Activities: Construction and Commissioning Programs,” accessed April 26, 


2020, https://nuclearsafety.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc2-3-1/index.cfm. 
67 In US DOE nuclear facilities, this evolution is termed “hot commissioning,” requires completion of a DOE Operational Readiness Review (ORR, in 


accordance with DOE Order 425.1B, Planning and Conduct of Operational Readiness Reviews), and involves ramp-up to full production capacity. 
68 See NFCG discussion in Section 3.5.1.7 (pp. 18-19). 
69 A report by the DOE Chief of Nuclear Safety, “Design and Commissioning Report” (Rev. 1, July 2017), gives a median duration of 4.5 months, based 


on five nuclear process chemical facilities. RAND gives median estimates of 2.2 months (with a range of 1-6 months) for “First in North America” builds for a 
particular EPC contractor, and 4.5 months (with a range of 1-15 months) for startup efforts that encountered some equipment failures but did not require a major 
redesign. C. Myers, R. Shangraw, M. Devey, and T. Hayashi, “Understanding Process Plant Schedule Slippage and Startup Costs” (RAND Report R-3215-
PSSP/RC, June 1986). See also E. Merrow, K. Phillips, and C. Myers, “Understanding Cost Growth and Performance Shortfalls in Pioneer Process Plants” (RAND 
Report R-2569-DOE, September 1981). 
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Using this duration as a basis, we estimated the owner and EPC contractor crew sizes during the preparation 
stage and the execution of commissioning—as shown in the attached spreadsheets.  


Subsequent to commissioning, contract close-out takes place. Close-out is an administrative process that 
involves mostly contract management, legal, and administrative staff. We conceptualize it as a phased process, 
encompassing the following elements:  close-out planning, contract negotiations (regarding contract close-out), 
disposal of any leftover materials, staff planning, archiving of data, and contract/financial administration.70  


For the EPC contractor, based on our experience, we include close-out cost within the contractor’s fee; i.e., we do 
not calculate it separately. This approach is consistent with that typical of fixed-price EPC contracts for nuclear 
construction.  


For the owner, we developed a staffing model from the elements included in the phased process described 
immediately above. We assumed a notional duration of six months, beginning after the completion of 
commissioning. This duration is consistent with our experience with fixed-price EPC contracts for nuclear 
construction. 


As shown below, we calculate EPC contractor’s commissioning support cost of $4.5 million, and owner’s 
commissioning and close-out cost of $6.8 million. As a percentage of total construction cost, these 
commissioning and close-out costs fall within the range described in the literature.71 


 EPC Contractor’s Commissioning Support Cost 
Table F-1: EPC Contractor’s Commissioning Support Cost 


 Commissioning 
support 


2018 $3.0 
2019 $1.5 
Total $4.5 


 


Figure F-1: Probability Distribution of EPC Contractor’s Commissioning Support Cost 


 


 


                                                      
70 E. Chatterton, “The End of Acquisition Reform: Creating Guidelines to Reduce the Cost of the Weapons Systems Program Close-out Process” (MS 


Thesis, US Air University, Maxwell Air Force Base, April 2012). 
71 The US Army Research and Development Center estimates commissioning cost in the range of 1%-3% of total construction cost. D. Chu, 


“Everything You Always Wanted to Know About Commissioning, But Didn’t Know to Ask” (US Army Research and Development Center White Paper, September 
2015). RAND estimates commissioning cost in the range of 1%-6% of total construction cost. C. Myers, R. Shangraw, M. Devey, and T. Hayashi, “Understanding 
Process Plant Slippage and Startup Costs” (RAND Report R-3215-PSSP/RC, June 1986).  


Filed: 2020-12-31 
EB-2020-0290 


Exhibit D2-2-11 
Attachment 3 


Page 334 of 350







CONFIDENTIAL ATTORNEY WORK PRODUCT 
 


 F-3 


Table F-2: EPC Commissioning Support Spend Profile Details 


Year 6—EPC electrical engineering 
commissioning support PropPerYr Allocation Deflator # staff Wage/yr 


($000) 
Director 0.5 1.000 0.991 0.5 $180 
Document controller 0.5 1.000 0.991 2.00 $46 
I&C engr 0.5 1.000 0.991 4 $130 
Senior elec engr 0.5 1.000 0.991 4 $160 


   Sum 10.5   


   Burden 1.9   


   Total  $1,260,269 
 


Year 6—EPC 
Engineering 
support procedures 


PropPerYr Allocation Deflator # staff Wage/yr 
($000) 


Document 
controller 


0.5 0.667 0.991 4 $46 


Electrical proj engr 0.5 0.667 0.991 1 $110 
Engr mngr 0.5 0.667 0.991 1 $127 
Environ Spec 0.5 0.667 0.991 2 $164 
Environ Tech 0.5 0.667 0.991 1 $57 
HSE Mngr 0.5 0.667 0.991 0.5 $146 
Mech spec 0.5 0.667 0.991 1 $75 
Proj engr 0.5 0.667 0.991 1 $103 
Proj planner 0.5 0.667 0.991 1 $63 
Proj QM 0.5 0.667 0.991 1 $104 
Systems engr 0.5 0.667 0.991 1 $100    


Sum 14.5      
Burden 1.9      


Total 
 


$830,406 
 


Year 7—EPC electrical engineering 
commissioning support PropPerYr Allocation Deflator # staff Wage/yr 


($000) 
Director 0.333 1.000 1.000 0.5 $180 
Document controller 0.333 1.000 1.000 2.00 $46 
I&C engr 0.333 1.000 1.000 4 $130 
Senior elec engr 0.333 1.000 1.000 4 $160 


   Sum 10.5   


   Burden 1.9   


   Total  $847,474 
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 Owner’s Commissioning and Close-Out Cost 
Table F-3: Owner’s Commissioning and Close-Out Costs 


 Commissioning Procedures Close-out Total 
2018 $1.9 $2,9 N/A $4.8 
2019 $1.3 N/A  $0.7 $2.0 
Total    $6.8 


 


 


Figure F-2: Probability Distribution of Owner’s Commissioning and Close-Out Cost 


 


 


Table F-4: Owner’s Commissioning and Close-Out Cost Spend Profile Details 


Category Year 6—Owner Commissioning PropPerYr Deflator Staff Wage/yr 
($000) 


Engrg Authorized Nuclear Operator 0.5 0.991 4 $155 
Engrg Electrical Control Technician 0.5 0.991 2 $154 
Engrg Envir Spec 0.5 0.991 2 $164 
Engrg HSE Mngr 0.5 0.991 0.5 $146 
Engrg First Line Mngr/Control/Mech 0.5 0.991 0.5 $192 
Engrg Mechanical Engr 0.5 0.991 1 $137 
Engrg Nuclear Operator 0.5 0.991 4 $147 
Engrg Responsible Systems Engr 0.5 0.991 1 $106 
Engrg Section Manager 0.5 0.991 2 $167 
Engrg Senior Engineer 0.5 0.991 1 $125 
Engrg Senior Technical Engr/Officer 0.5 0.991 1 $158 


   Sum 19 $1,422 


   Fringe 1.35   


   Total  $1,920,295 
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Category Year 6—Owner Procedures Team PropPerYr Deflator Staff Wage/yr 
($000) 


Engrg Authorized Nuclear Operator 0.5 0.991 1 $155 
Engrg Electrical Control Technician 0.5 0.991 2 $154 
Engrg Envir Spec 0.5 0.991 3 $164 
Engrg HSE Mngr 0.5 0.991 1 $146 
Engrg First Line Mngr/Control/Mech 0.5 0.991 2 $192 
Engrg Inspection Maint Tech 0.5 0.991 2 $159 
Engrg Mechanical Engr 0.5 0.991 4 $137 
Engrg Nuclear Operator 0.5 0.991 4 $147 
Engrg Responsible Systems Engr 0.5 0.991 2 $106 
Engrg Section Manager 0.5 0.991 1 $167 
Engrg Senior Engineer 0.5 0.991 4 $125 
Engrg Senior Technical Engr/Officer 0.5 0.991 2 $158 
Legal/Proc Support Staff 0.5 0.991 4 $53 


   Sum 32 $2,151 


   Fringe 1.35   


   Total  $2,903,353 
 


 


Year 7 —Owner Commissioning PropPerYr Deflator Staff Wage/yr 
($000) 


Authorized Nuclear Operator 0.333 1.000 4 $155 
Electrical Control Technician 0.333 1.000 2 $154 
Envir Spec 0.333 1.000 2 $164 
HSE Mngr 0.333 1.000 0.5 $146 
First Line Mngr/Control/Mech 0.333 1.000 0.5 $192 
Mechanical Engr 0.333 1.000 1 $137 
Nuclear Operator 0.333 1.000 4 $147 
Responsible Systems Engr 0.333 1.000 1 $106 
Section Manager 0.333 1.000 2 $167 
Senior Engineer 0.333 1.000 1 $125 
Senior Technical Engr/Officer 0.333 1.000 1 $158 


  Sum 19 $957 


  Fringe 1.35   


  Total  $1,291,311 
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Year 7—Owner Close-out PropPerYr Deflator Staff Wage/yr 
($000) 


Business Specialist 0.5 1 1 $100 
First Line Mngr/Control/Mech 0.5 1 0.25 $192 
Senior Engineer 0.5 1 1 $125 
Legal Team Mngr 0.5 1 0.5 $165 
Senior Legal 0.5 1 2 $130 
Senior Legal Staff 0.5 1 2 $105 
Contract Admin Staff 0.5 1 2 $65 
Support Staff 0.5 1 2 $53 


  Sum 10.75 $530 


  Fringe 1.35   


  Total  $715,768 
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Appendix G. Backup Detail on Owner’s Cost Excluding Commissioning 
and Close-Out Cost and Financing 
This appendix presents the worksheets we used in developing our estimate of the owner’s cost. Owner’s cost 
encompasses three elements: project management; facility commissioning; and management reserve. Each is 
discussed in turn 


 Project Management 
These worksheets show the staffing level and associated costs by staff position for the owner’s staff for seven 
years: one year before construction and the six construction years. Thus, there are seven spreadsheets. 


Each spreadsheet depicts two sections: engineering and legal/procurement.  


The year before construction is devoted to preliminary design, developing the contract specifications, and letting 
the contract. The remaining six years are devoted to design reviews and construction oversight by the 
engineering team and procurement management and contract management by the legal/procurement staff. 


We arranged each spreadsheet in a consistent format. In the first column, we identified the section of the 
employees. In the second column, we identified the staff position. In the third column, we specified the proportion 
of a year the employees would be devoted to the project. In the fourth column, we record the price deflation factor 
we applied to the 2019 annual wage in the sixth column. In the fifth column, we show the staffing levels (denoted 
as full-time equivalents) for each position. In the sixth column, we show our estimate of the average annual salary 
(scaled in thousands of dollars) for each position. The sum of the products of columns 3 through 6 yield the 
owner’s annual cost for salaries.  


We then applied a “burden” factor of 1.35 on the salaries to reflect the owner’s full costs. The burden factor 
accounts for the costs of the employees’ fringe benefits and owner’s overhead costs. Based on our experience, 
we believe a burden factor of 1.35 (or 35% of base labour cost) is appropriate for staffing of this sort. We then re-
scale the fully burdened costs to reflect costs in dollars.  


 Management Reserve 
The management reserve is calculated as 2% of the EPC contractor total project cost of $429.4 million. 
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Table G-1: Owner’s Costs Spend Profile Details 


Category Year 0—Labor Category PropPerYr Deflator Staff Wage/yr ($000) 
Engrg Authorized Nuclear Operator 0 0.859425 0.5 $154.63  
Engrg Electrical Control Technician 0 0.859425 1 $153.82  
Engrg Engineer 1 0.859425 5 $89.50  
Engrg Envir Spec 1 0.859 2 $164.00  
Engrg Business Specialist 0 0.859 2 $100 
Engrg HSE Mngr 0 0.859 0.5 $146 
Engrg First Line Mngr/Control/Mech 0 0.859 0.25 $192 
Engrg Inspection Maint Tech 0 0.859 1 $159 
Engrg Mechanical Engr 1 0.859 4 $137 
Engrg Nuclear Operator 0 0.859 1 $147 
Engrg Nuclear Security Officer 0 0.859 0.5 $135 
Engrg Responsible Systems Engr 0 0.859 1 $106 
Engrg Section Manager 1 0.859 1 $167 
Engrg Senior Engineer 1 0.859 2 $125 
Engrg Senior Technical Engr/Officer 0 0.859 1 $158 
Legal/Proc Legal Team Mngr 1 0.859 1 $165 
Legal/Proc Senior Legal 1 0.859 2 $130 
Legal/Proc Senior Legal Staff 1 0.859 2 $105 
Legal/Proc Contract Admin Staff 1 0.859 5 $65 
Legal/Proc Support Staff 1 0.859 3 $53 


   Sum 35.75 $2,455 


   Fringe 1.35   


   Total  $3,313,613 
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Category Year 1—Labor Category PropPerYr Deflator Staff Wage/yr 
($000) 


Engrg Authorized Nuclear Operator 0.5 0.848 0.5 $155 
Engrg Electrical Control Technician 0 0.848 1 $154 
Engrg Engineer 1 0.848 3 $90 
Engrg Envir Spec 1 0.848 2 $164 
Engrg Business Specialist 0.25 0.848 2 $100 
Engrg HSE Mngr 0.25 0.848 0.5 $146 
Engrg First Line Mngr/Control/Mech 0.25 0.848 0.25 $192 
Engrg Inspection Maint Tech 0 0.848 1 $159 
Engrg Mechanical Engr 0 0.848 4 $137 
Engrg Nuclear Operator 0 0.848 1 $147 
Engrg Nuclear Security Officer 0.5 0.848 0.5 $135 
Engrg Responsible Systems Engr 0.25 0.848 1 $106 
Engrg Section Manager 1 0.848 1 $167 
Engrg Senior Engineer 1 0.848 2 $125 
Engrg Senior Technical Engr/Officer 1 0.848 1 $158 
Legal/Proc Legal Team Mngr 1 0.848 1 $165 
Legal/Proc Senior Legal 1 0.848 2 $130 
Legal/Proc Senior Legal Staff 1 0.848 2 $105 
Legal/Proc Contract Admin Staff 1 0.848 5 $65 
Legal/Proc Support Staff 1 0.848 3 $53 


   Sum 33.75 $2,093 


   Fringe 1.35   


   Total  $2,825,076 
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Category Year 2—Labor Category PropPerYr Deflator Staff Wage/yr 
($000) 


Engrg Authorized Nuclear Operator 0.5 0.855 0.5 $155 
Engrg Electrical Control Technician 0 0.855 1 $154 
Engrg Engineer 1 0.855 2 $90 
Engrg Envir Spec 1 0.855 2 $164 
Engrg Business Specialist 0.25 0.855 2 $100 
Engrg HSE Mngr 0.25 0.855 0.5 $146 
Engrg First Line Mngr/Control/Mech 0.25 0.855 0.25 $192 
Engrg Inspection Maint Tech 1 0.855 1 $159 
Engrg Mechanical Engr 1 0.855 4 $137 
Engrg Nuclear Operator 0 0.855 1 $147 
Engrg Nuclear Security Officer 0.5 0.855 0.5 $135 
Engrg Responsible Systems Engr 0.5 0.855 1 $106 
Engrg Section Manager 1 0.855 1 $167 
Engrg Senior Engineer 1 0.855 2 $125 
Engrg Senior Technical Engr/Officer 1 0.855 1 $158 
Legal/Proc Legal Team Mngr 1 0.855 1 $165 
Legal/Proc Senior Legal 1 0.855 2 $130 
Legal/Proc Senior Legal Staff 1 0.855 2 $105 
Legal/Proc Contract Admin Staff 1 0.855 5 $65 
Legal/Proc Support Staff 1 0.855 3 $53 


   Sum 32.75 $2,659 


   Fringe 1.35   


   Total  $3,589,220 
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Category Year 3—Labor Category PropPerYr Deflator Staff Wage/yr 
($000) 


EngrgA2:I24 Authorized Nuclear Operator 0.5 0.857 0.5 $155 
Engrg Electrical Control Technician 0 0.857 1 $154 
Engrg Engineer 1 0.857 2 $90 
Engrg Envir Spec 1 0.857 2 $164 
Engrg Business Specialist 0.75 0.857 2 $100 
Engrg HSE Mngr 0.5 0.857 0.5 $146 
Engrg First Line Mngr/Control/Mech 1 0.857 0.25 $192 
Engrg Inspection Maint Tech 1 0.857 1 $159 
Engrg Mechanical Engr 1 0.857 2 $137 
Engrg Nuclear Operator 1 0.857 1 $147 
Engrg Nuclear Security Officer 1 0.857 0.5 $135 
Engrg Responsible Systems Engr 1 0.857 1 $106 
Engrg Section Manager 1 0.857 2 $167 
Engrg Senior Engineer 1 0.857 1 $125 
Engrg Senior Technical Engr/Officer 1 0.857 1 $158 
Legal/Proc Legal Team Mngr 1 0.857 1 $165 
Legal/Proc Senior Legal 1 0.857 2 $130 
Legal/Proc Senior Legal Staff 1 0.857 2 $105 
Legal/Proc Contract Admin Staff 1 0.857 5 $65 
Legal/Proc Support Staff 1 0.857 3 $53 


   Sum 30.75 $2,799 


   Fringe 1.35   


   Total  $3,778,249 
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Category Year 4—Labor Category PropPerYr Deflator Staff Wage/yr 
($000) 


Engrg Authorized Nuclear Operator 1 0.913 0.5 $155 
Engrg Electrical Control Technician 1 0.913 1 $154 
Engrg Engineer 1 0.913 1 $90 
Engrg Envir Spec 1 0.913 2 $164 
Engrg Business Specialist 1 0.913 2 $100 
Engrg HSE Mngr 1 0.913 0.5 $146 
Engrg First Line Mngr/Control/Mech 1 0.913 0.25 $192 
Engrg Inspection Maint Tech 1 0.913 1 $159 
Engrg Mechanical Engr 1 0.913 2 $137 
Engrg Nuclear Operator 1 0.913 1 $147 
Engrg Nuclear Security Officer 1 0.913 0.5 $135 
Engrg Responsible Systems Engr 1 0.913 1 $106 
Engrg Section Manager 1 0.913 2 $167 
Engrg Senior Engineer 1 0.913 1 $125 
Engrg Senior Technical Engr/Officer 1 0.913 1 $158 
Legal/Proc Legal Team Mngr 1 0.913 1 $165 
Legal/Proc Senior Legal 1 0.913 2 $130 
Legal/Proc Senior Legal Staff 1 0.913 2 $105 
Legal/Proc Contract Admin Staff 1 0.913 5 $65 
Legal/Proc Support Staff 1 0.913 3 $53 


   Sum 16.75 $3,157 


   Fringe 1.35   


   Total  $4,261,560 
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Category Year 5—Labor Category PropPerYr Deflator Staff Wage/yr 
($000) 


Engrg Authorized Nuclear Operator 1 0.948 0.5 $155 
Engrg Electrical Control Technician 1 0.948 1 $154 
Engrg Engineer 1 0.948 1 $90 
Engrg Envir Spec 1 0.948 2 $164 
Engrg Business Specialist 1 0.948 2 $100 
Engrg HSE Mngr 1 0.948 0.5 $146 
Engrg First Line Mngr/Control/Mech 1 0.948 0.25 $192 
Engrg Inspection Maint Tech 1 0.948 1 $159 
Engrg Mechanical Engr 1 0.948 2 $137 
Engrg Nuclear Operator 1 0.948 1 $147 
Engrg Nuclear Security Officer 1 0.948 0.5 $135 
Engrg Responsible Systems Engr 1 0.948 1 $106 
Engrg Section Manager 1 0.948 2 $167 
Engrg Senior Engineer 1 0.948 1 $125 
Engrg Senior Technical Engr/Officer 1 0.948 1 $158 
Legal/Proc Legal Team Mngr 1 0.948 1 $165 
Legal/Proc Senior Legal 1 0.948 2 $130 
Legal/Proc Senior Legal Staff 1 0.948 2 $105 
Legal/Proc Contract Admin Staff 1 0.948 5 $65 
Legal/Proc Support Staff 1 0.948 3 $53 


   Sum 29.75 $3,275 


   Fringe 1.35   


   Total  $4,420,706 
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Year 6—Labor Category PropPerYr Deflator Staff Wage/yr 
($000) 


Authorized Nuclear Operator 1 0.991 0.5 $155 
Electrical Control Technician 1 0.991 1 $154 
Engineer 1 0.991 1 $90 
Envir Spec 1 0.991 2 $164 
Business Specialist 1 0.991 2 $100 
HSE Mngr 1 0.991 0.5 $146 
First Line Mngr/Control/Mech 1 0.991 0.25 $192 
Inspection Maint Tech 1 0.991 1 $159 
Mechanical Engr 1 0.991 2 $137 
Nuclear Operator 1 0.991 1 $147 
Nuclear Security Officer 1 0.991 0.5 $135 
Responsible Systems Engr 1 0.991 1 $106 
Section Manager 1 0.991 2 $167 
Senior Engineer 1 0.991 1 $125 
Senior Technical Engr/Officer 1 0.991 1 $158 
Legal Team Mngr 1 0.991 1 $165 
Senior Legal 1 0.991 2 $130 
Senior Legal Staff 1 0.991 2 $105 
Contract Admin Staff 1 0.991 5 $65 
Support Staff 1 0.991 3 $53 


  Sum 29.75 $3,426 


  Fringe 1.35   


  Total  $4,625,163 
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Appendix H. Backup Detail on Financing Cost 
The table below presents the spend profile of “then-year” dollars for each of the major cost categories underlying 
the estimate of direct costs with fee and contingency, the indirect costs, and the owner’s cost. The sum of these 
items is the total project cost, less financing. To these annual amounts we applied OPG’s end-of-year project 
financing (simple interest) rate for the current and following year (corresponding to our assumption that costs sit in 
CWIP for an average of two years before corresponding elements of the project are declared in-service).72 The 
numbers in bold tie directly to our summary of project costs as set forth in Table 5. The sum of the annual 
financing cost is the total financing cost.  


Table H-1: Development of Financing Costs (Dollars Million) 


 EPC contractor costs Owner’s costs 


 


Construction Process systems Total EPC 
direct with 


fee and 
contingency 


EPC 
indirect 
costs 


EPC 
commis-
sioning 


Excluding 
commissioning, 


close-out and 
financing 


Commis-
sioning 


and  
close-out 


Total 
project 


cost less 
financing 


Financing 
Materials 


and 
equipment 


Labour 
Materials 


and 
equipment 


Labour Rate Cost 


2012 N/A N/A N/A N/A N/A N/A N/A $3.3 N/A $3.3 5.03% $0.2 
2013 $8.9 $14.1 $12.6 $18.9 $54.5 $10.0 N/A $2.8 N/A $67.3 5.03% $3.6 
2014 $9.0 $14.2 $19.0 $19.0 $61.3 $13.8 N/A $3.6 N/A $78.6 5.03% $7.3 
2015 $7.4 $11.7 $15.9 $28.6 $63.5 $14.5 N/A $3.8 N/A $81.8 5.26% $8.4 
2016 $5.2 $8.3 $10.2 $40.7 $64.4 $13.6 N/A $4.3 N/A $82.2 5.23% $8.6 
2017 $1.8 $2.9 $5.3 $47.5 $57.4 $10.8 N/A $4.4 N/A $72.6 4.89% $7.6 
2018 $0.9 $1.5 $1.8 $49.7 $53.9 $7.2 $3.0 $13.2 $4.8 $82.3 4.40% $6.8 
2019 N/A N/A N/A N/A N/A N/A $1.5 N/A $2.0 $2.8 4.30% $3.7 
Total $33.2 $52.7 $64.7 $204.3 $355.0 $69.9 $4.5 $35.4 $6.8 $471.6  $46.1 


                                                      
72 For 2019, a rate interpolated between the end-of-year rates for 2018 and 2019 was used to reflect the fact that the costs were incurred in the first 


four months of 2019. 
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Appendix I. Backup Detail on Comparables Analyses  
 Salt Waste Treatment Facility 
SWPF is a nuclear waste treatment facility at the DOE’s Savannah River Site (“SRS”) in Aiken, South Carolina. 
SRS contains legacy nuclear waste from the production of nuclear materials between 1951 and 2002. The 
nuclear waste is stored in large (typically 1 million US gallons [3,800 m3] nominal capacity) underground double-
walled storage tanks.  


Recently completed,73 SWPF is the cornerstone of the SRS salt-processing strategy. It is designed to be capable 
of processing 6 million US gallons (23,000 m3) of salt solution per year. The waste currently in storage at SRS 
presently includes approximately 84 million US gallons (320,000 m3) of salt solution that must be processed, of 
which 75 million US gallons (280,000 m3) are projected to be processed through SWPF.74  


The data on linear feet of installed piping, storage capacity, and building size for the SWPF are presented in the 
table below.75 Because of the central role that it plays in the processing of high-level radioactive waste at SRS, 
the SWPF is optimized for a much larger volume of storage (more than150 times larger) than the D2O Storage 
Project—to provide for substantial amounts of lag storage in the event of process upsets. We therefore based our 
estimate on the relative values of the length of process piping and facility square footage, which we judged to be 
better comparators.  


Table I-1: SWPF Project Details 


 SWPF Project 
Linear feet of process piping 111,341 
Liquid storage capacity (m3) 320,000 
Size (ft2) 140,000 


 


Total construction cost for the SWPF is approximately USD2.3 billion or CAD3.05 billion at the average 2019 
exchange rate. 


 Integrated Waste Treatment Unit 
IWTU is a FOAK, 53,000-square-foot facility located near the Idaho Nuclear Technology and Engineering Center 
(“INTEC”) in Idaho Falls, Idaho.76 IWTU will treat 900,000 gallons of liquid radioactive and hazardous waste 
currently stored in underground storage tanks. The sodium-bearing waste was generated from operations at 
INTEC and is stored in three stainless steel 300,000-gallon storage tanks that are part of a tank farm of 15 tanks.  


IWTU will use a steam-reforming technology to convert the liquid to a solid, granular material; package it in 
stainless steel canisters; and store the containers in concrete vaults at the site. Any emissions generated during 
the treatment campaign will be filtered through high-efficiency particulate air (“HEPA”) and Granulated Activated 
Charcoal filters and sampled to ensure regulatory requirements are met. Treatment of sodium-bearing waste 
supports the regulatory agreements between the DOE and state of Idaho. Once the three underground storage 


                                                      
73 SWPF started operations with radioactive material in October 2020, https://www.energy.gov/em/articles/srs-salt-waste-processing-facility-begins-hot-


commissioning.  
74 Savannah River Site, “Fact Sheets,” accessed April 26, 2020, https://www.srs.gov/general/news/facts.htm and Flickr, “Salt Waste Processing Facility 


(SWPF) at the Savannah River Site,” accessed April 26, 2020, https://www.flickr.com/photos/51009184@N06/albums/72157630135719526. 
75 US Department of Energy, “Construction of Salt Waste Processing Facility (SWPF): Charting the Course for Major EM Successes in 2016–2017,” 


September 29, 2015, https://www.energy.gov/sites/prod/files/2015/10/f27/SheppardEMSuccessPanel%20FINAL%20FINAL.pdf. Data estimated based on 
percentage complete as reported. 


76 Fluor Idaho, “Integrated Waste Treatment Unit,” video, accessed April 26, 2020, https://fluor-idaho.com/projects/Projects_IWTU.aspx. 
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tanks containing the waste have been emptied, they—like the previous tanks—will be thoroughly washed and 
filled with a concrete grout mixture. The entire tank farm will eventually be capped. 


The figure below illustrates the IWTU process flow: 


Figure I-1: IWTU Simplified Process Flow77 


 


 


The data on storage and size for the IWTU are presented in the table below.78 We were unable to obtain 
information on the linear feet of process piping at the IWTU project. 


Table I-2: IWTU Project Details 


 IWTU Project 
Liquid storage capacity (m3) 517.44 
Size (ft2) 53,000 


 


Total construction cost for the IWTU project is approximately USD987 million or CAD1.31 billion at the average 
2019 exchange rate. However, given that the IWTU failed commission testing and required extensive redesign 
and retesting, the “construction complete” cost of $512 million in 2012 may be more appropriate. This equates to 
approximately $635 million dollars in 2019, when accounting for inflation of 11.35% over the period.  


 
 


 


 


 


 


                                                      
77 Fluor Idaho, “Integrated Waste Treatment Unit,” October 2017, available at https://fluor-idaho.com/Documents/ProjectFiles/iwtu/IWTU_100417.pdf. 
78 Fluor Idaho, “Integrated Waste Treatment Unit,” video, accessed April 26, 2020, https://fluor-idaho.com/projects/Projects_IWTU.aspx. 
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