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CCC Interrogatory #32 1 
 2 
Interrogatory 3 
 4 
Reference: Exhibit D2/T2/S 10/ pp. 39-41, p. 110-111 5 
 6 
When OPG determined to proceed with planning for DRP it investigated alternative 7 
solutions for addressing heavy water storage. Two approaches were considered: 8 
construction of a new building at a different location at or around Darlington, and adding 9 
storage to an existing Darlington building. During development of the 2012 Full 10 
Release Definition BCS (discussed below in Section 13.3) (see Attachment 2m), two 11 
additional alternatives were considered: limiting the project to the 1,700 m3 required to 12 
support refurbishment and construction of a drum warehouse to hold the approximately 13 
7,200 drums that would be required to store the heavy water drained from two units 14 
undergoing overlapping refurbishment. 15 
 16 
The 2015 Superseding Release Execution BCS also analyzed three alternatives for 17 
completing the project in light of its progress to date and compared them to the 18 
preferred alternative (Alternative 1). 19 
 20 
a) Please confirm that the alternatives described in Ex. D2/T/2/S 10/ pp. 39-41 and 21 


110-111 comprise all of the alternatives to the D20 Storage Project that OPG 22 
considered.  If additional alternatives were considered, please provide details of 23 
those alternatives including when they were considered, the estimated cost of those 24 
alternatives, and the reasons why those alternatives were rejected; 25 


b) Please confirm that the alternatives detailed in Ex. D2/T/2/S 10/ pp. 39-41 were all 26 
considered in relation to the D20 Storage Project at an estimated cost of $108.148M 27 
pursuant to the 2012 Full Release Definition BCS, and that the alternatives detailed 28 
in Ex. D2/T/2/S 10/ pp. 110-111 were all considered in relation to the D20 Storage 29 
Project at an estimated cost of $381.1M pursuant to the 2015 Superseding Release 30 
Execution BCS;  31 


c) Please advise which, if any, of the examined alternatives to the D20 Storage Project 32 
would, as compared to the total claimed cost of $510M, have been preferable had 33 
the full cost of the D20 Storage Project been known at time the alternatives were 34 
considered.  If none of the alternatives would have been preferable despite the final 35 
cost of the D20 Storage Project please explain why not. 36 
 37 


 38 
Response 39 
 40 
a) Not confirmed. As discussed in Ex. D2-2-10, at p. 42, in the spring of 2011, OPG 41 


convened a value engineering workshop whose purposes included to “review the 42 
alternatives being considered and attempt to augment them.” For information on 43 
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the alternatives considered there, see the response to Ex. L-D2-02-AMPCO-97 and 1 
the materials attached to that response.   2 


 3 
b) Not confirmed. The alternatives examined in the BCS were evaluated on a 4 


qualitative basis and on a NPV basis against the operational improvement scope. 5 
(Ex. D2-2-10, Attachment 2o, pp. 8-9 and Attachment 2p, pp. 8-9). 6 
 7 


c) OPG cannot answer the hypothetical question as posed. What OPG can say is 8 
throughout the project’s life, including at the time of the 2018 Superseding Release 9 
Execution BCS (Ex. D2-2-10, Attachment 2q), which estimated the project’s cost at 10 
up to $510M, the D2O Storage Project was evaluated as the best solution to 11 
address OPG’s need to store heavy water for DRP and for operational improvement 12 
purposes.   13 
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CCC Interrogatory #33 1 
 2 
Interrogatory 3 
 4 
Reference: Exhibit D2/T2/S11/ Attachment 3, pp. 5, 44 5 
 6 
This report presents our cost estimate for the engineering design, procurement, 7 
construction, and commissioning of the D2O Storage Project, as it would have been 8 
calculated before construction began. The cost estimate assumes what might be called 9 
“perfect knowledge” with respect to project scope, design requirements, and actual site 10 
conditions encountered. The estimate comprises the cost to pay a construction 11 
contractor to engineer, procure, and construct (“EPC”) the D2O Storage Project, and 12 
OPG’s in-house cost (“owner’s cost”) for contract administration, procurement support, 13 
and engineering oversight and approval through project turnover, commissioning, and 14 
contract close-out, but does not include any costs associated with post-commissioning 15 
operations and maintenance (“O&M”). 16 
 17 
a) Please confirm that Bates White Economic Consulting was provided with full details 18 


of OPG’s actual costs to bring the D20 Storage Project into service and a full 19 
description of the issues experienced by OPG during the course of bringing the D20 20 
Storage Project into service as a result of having received the 507 documents listed 21 
at Appendix B of its study prior to Bates White Economic Consulting developing its 22 
own cost estimate. 23 


b) Please confirm that Bates White Economic Consulting was not asked to and did 24 
not consider alternatives to the D20 Storage Project in order to determine whether 25 
there were alternatives that, in light of Bates Economic Consulting’s cost estimate 26 
of the D20 Storage Project, may have been preferable. 27 


c) Please confirm that Bates White Economic Consulting’s study does not purport to 28 
have examined OPG’s or OPG’s contractors’ actual performance in bringing the 29 
D20 Storage Project into service.  30 


 31 
 32 
Response 33 
 34 
a) OPG is unable to confirm because the question is unclear in its use of the term “full 35 


details.” The material that was provided to Bates White is listed in Ex. D2-2-11, 36 
Attachment 3, Appendix B. As this extensive list makes clear, the Bates White team 37 
asked for and received all the information they deemed necessary during the 38 
course of developing their independent estimate of the costs to construct the D2O 39 
Storage Project. Among these 507 documents are OPG’s Business Case 40 
Summaries (“BCS”) (see Ex. D2-2-10, Attachments 2k-2q). These BCS describe 41 
issues encountered during the project and request the funding necessary for the 42 
project.  43 
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b) – c)  1 
 2 
The scope of Bates White’s assignment is set out in paragraphs one and two of Ex. 3 
D2-2-11, Attachment 3, p. 5. OPG confirms that neither considering alternatives to 4 
the D2O Storage Project nor assessing contractor performance were included in 5 
this scope. 6 
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CCC Interrogatory #34 1 
 2 
Interrogatory 3 
 4 
Reference: Exhibit D2/T2/S 11/ Attachment 3, pp. 5, 44 5 
 6 
This report presents our cost estimate for the engineering design, procurement, 7 
construction, and commissioning of the D2O Storage Project, as it would have been 8 
calculated before construction began. The cost estimate assumes what might be 9 
called “perfect knowledge” with respect to project scope, design requirements, and 10 
actual site conditions encountered. The estimate comprises the cost to pay a 11 
construction contractor to engineer, procure, and construct (“EPC”) the D2O Storage 12 
Project, and OPG’s in-house cost (“owner’s cost”) for contract administration, 13 
procurement support, and engineering oversight and approval through project 14 
turnover, commissioning, and contract close-out, but does not include any costs 15 
associated with post-commissioning operations and maintenance (“O&M”). 16 
 17 


a) Please confirm that Bates White Economic Consulting was provided with full 18 
details of OPG’s actual costs to bring the D20 Storage Project into service and 19 
a full description of the issues experienced by OPG during the course of 20 
bringing the D20 Storage Project into service as a result of having received the 21 
507 documents listed at Appendix B of its study prior to Bates White Economic 22 
Consulting developing its own cost estimate. 23 


b) Please confirm that Bates White Economic Consulting was not asked to and 24 
did not consider alternatives to the D20 Storage Project in order to determine 25 
whether there were alternatives that, in light of Bates Economic Consulting’s 26 
cost estimate of the D20 Storage Project, may have been preferable. 27 


 28 
 29 
Response 30 
 31 
a) – b)  32 


 33 
This question duplicates Ex. L-D2-02-CCC-033 a) and b). See OPG’s response 34 
there. 35 
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CCC Interrogatory #35 1 
 2 
Interrogatory 3 
 4 
Reference: Exhibit D2/T2/S 10/ pp. 2-3, 65 5 
 6 
The evidence also explains how the risks and complexity of the project were 7 
underestimated by two experienced nuclear industry contractors retained to engineer, 8 
procure materials for and construct the project. Both contractors significantly under-9 
forecast the project’s duration and cost. The first of the two contractors was terminated 10 
by OPG based on performance. The second contractor ultimately agreed to complete 11 
the project for a maximum price that was tens of millions of dollars lower than the 12 
contractor’s final cost to complete the project. 13 
 14 
By spring 2014, with the project schedule extending and cost rising, OPG became 15 
increasingly dissatisfied with B&M’s performance on the D2O Storage Project. The 16 
failure to meet the schedule for delivery of design documents and the delay in 17 
completing the LPSW relocation had pushed the construction schedule and increased 18 
costs. OPG was having difficulty getting B&M to commit to a new schedule and a firm 19 
estimate of cost at completion. Moreover, with the move into the excavation phase of 20 
the project, OPG also observed that the working relationship between B&M and 21 
EllisDon, which was responsible for both excavation and construction of the seismic 22 
dike, was not well-coordinated. In addition, the schedule delay meant that construction 23 
of the seismic dike would occur during winter, exposing the project to additional 24 
weather delays. 25 
 26 
a) Please quantify the “increased costs” associated with B&M’s performance issues 27 


that ultimately led to the termination of the B&M contract.  Please discuss the extent 28 
to which any such increased costs have been included in the applied for D20 29 
Storage Project costs sought for recovery. 30 
 31 


 32 
Response 33 
 34 
a) The question misstates OPG’s evidence. OPG does not claim that B&M was 35 


terminated for “increased costs.” Instead, as discussed in the evidence (see Ex. 36 
D2-2-10, pp. 65-68), OPG grew dissatisfied with B&M’s performance on the project 37 
and, in particular, its inability to produce firm cost and schedule estimates and its 38 
unwillingness to have its payments tied to project cost beyond the performance fee 39 
in the ESMSA. As OPG’s evidence makes clear, the cost increases experienced 40 
were largely attributable to the increased scope and complexity of the project as 41 
design progressed and construction conditions were better understood.   42 
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Since the costs OPG seeks to recover are consistent with the independent estimate 1 
of the costs to engineer, procure materials for, construct and commission the D2O 2 
Storage Project produced by Bates White (see Ex. D2-2-11, Attachment 3), OPG’s 3 
position is that the amounts it seeks to recover in this application do not include 4 
excess costs, whether characterized as being related to B&M performance or 5 
otherwise.     6 
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CCC Interrogatory #36 1 
 2 
Interrogatory 3 
 4 
Reference: Exhibit D2/T2/S 10/ p. 69 5 
 6 
In September 2014, OPG convened a series of meetings with B&M as a final attempt 7 
to reach a firm agreement on cost and schedule for the D2O Storage Project. OPG 8 
had concluded that unless B&M assumed greater risk for the cost of the completed 9 
project, there could be no cost certainty. B&M and its Tier 1 subcontractors were willing 10 
to set a target price for completion and reduce their recovery of the performance fee 11 
under the ESMSA if the target price was exceeded. However, they were unwilling to 12 
assume any financial responsibility for cost overruns if the project’s cost exceeded the 13 
target price. 14 
. . . 15 
Negotiations with B&M continued into October. B&M offered the additional concession 16 
of eliminating the performance fee in the event the target price was exceeded, but 17 
remained unwilling to accept any responsibility for increases in the target price itself. 18 
OPG continued to reject this approach. 19 
 20 


a) Please provide the target price under the B&M ESMSA that B&M was willing to 21 
accept in relation to their performance fee but were unwilling to accept 22 
responsibility for in the event there were increases in the target price. 23 


 24 
 25 
Response 26 
 27 
a) The question misapprehends the evidence. Since OPG and B&M were unable to 28 


agree on the structure of the contract to complete the project, they never reached 29 
the point of negotiating a target price. OPG sought a structure whereby B&M would 30 
bear some financial responsibility (beyond the performance fee under the ESMSA) 31 
if the project exceeded the negotiated target price at completion. B&M was willing 32 
to put the ESMSA performance fee at risk if the target price was exceeded, but was 33 
unwilling to bear any financial risk for project execution beyond the performance 34 
fee. As OPG was unwilling to move forward unless B&M assumed some financial 35 
risk for completing the project at the target price and B&M was unwilling to accept 36 
additional financial risk, the parties never reached the point of negotiating on a 37 
target price that B&M was willing to accept. B&M’s final estimate of the cost to 38 
complete the EPC contract, $286.6M, is shown in the last line of Chart 3 (Ex. D2-39 
2-10, p. 66). 40 
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CCC Interrogatory #37 1 
 2 
Interrogatory 3 
 4 
Reference: Exhibit D2/T2/S 10/ p. 79 5 
 6 
The increased weighting of technical merit in this work request, as compared to the first 7 
work request issued in 2012, reflected the fact that as design, engineering and 8 
construction progressed, the project’s complexity was better understood. As a result, 9 
OPG assigned greater weight to the technical aspects of the work request. 10 
 11 


a) Please explain why it would not be the case that the less a project’s complexity 12 
was understood by OPG, the more important the technical aspects in a work 13 
request would be. 14 


 15 
 16 
Response 17 
 18 
As discussed extensively throughout Ex. D2-2-10, the project’s complexity became more 19 
apparent as the design progressed and the various construction challenges detailed in 20 
the evidence emerged. By the time of the second work request under the ESMSA, OPG 21 
had been overseeing the project for more than two years and experienced first-hand the 22 
challenges in designing the D2O Storage Project facility, integrating it with the 23 
HWMB/TRF and constructing it. Based on this experience, OPG determined to adjust the 24 
technical factor/price weighting from 50/50 to 75/25. 25 
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CCC Interrogatory #38 1 
 2 
Interrogatory 3 
 4 
Reference: Exhibit D2/T2/S10/ p. 91. 5 
 6 
In October 2016, CanAtom issued Project Change Notice (“PCN”) 67. This PCN 7 
sought a cost increase of $37.4M for engineering redesign and delays to 8 
procurement and construction arising primarily from the changes to the building’s 9 
steel superstructure and the ground level (elevation 100 m) slab atop the seismic 10 
dike. This notice was OPG’s first indication of the magnitude of the additional cost 11 
claim, despite frequent reports from CanAtom on the status of the project. 12 
 13 
In addition to the funds requested by PCN 67, by December 2016, CanAtom had 14 
issued several other smaller PCNs, which together totaled about $7.5M. Thus, by the 15 
end of 2016 CanAtom was claiming some $45M in additional costs. 16 
 17 
A series of meetings occurred early in 2017 to better understand the basis for 18 
CanAtom’s cost claims and to explore ways to jointly mitigate them. Through 19 
commercial discussions between the parties, OPG accepted responsibility for about 20 
$7.5M for claims related to scope or estimation issues, leaving some $37.5M in 21 
dispute. This sum related primarily to redesign of the steel superstructure and 22 
seismic dike top slab. 23 
 24 
OPG refused to accept the costs of the redesign. OPG’s position was that it had 25 
agreed to the redesign based on the CanAtom’s confirmation that it would not 26 
adversely impact the project’s cost and schedule and, in any event, the engineering 27 
and project management costs claimed were excessive. As noted previously, OPG 28 
also took the position that since this design change occurred before finalizing the 29 
SOW underpinning the PO with CanAtom for the project, all costs related to the 30 
design change were already included in the negotiated PO amount. 31 
 32 


a) Please quantify how much of the $37.5M redesign costs that OPG refused to 33 
accept were ultimately paid for by OPG and included in the D20 Storage Costs 34 
put forward for approval.  Please explain the rationale for any such costs put 35 
forward for approval. 36 


 37 
 38 
Response 39 
 40 
a) Total costs associated with the redesign work were approximately $34M. These 41 


costs were included in the $172M paid to CanAtom according to the terms of the 42 
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ESMSA for the work it had completed on the D2O Storage Project before April 21, 1 
2017 and are included within the total project cost of $510M.  2 
 3 
OPG’s payment to CanAtom for the work it had completed on the project prior to 4 
April 21, 2017 formed a part of the settlement reached between the parties in June 5 
2017. Therefore, OPG received consideration in return for making this payment that 6 
reduced the total project cost. OPG retained the performance fee of approximately 7 
$10M associated with CanAtom’s pre-April 21, 2017 work. As explained in Ex. D2-8 
2-10, pp. 95-97, OPG also negotiated a target price/maximum price contract to 9 
complete the D2O Storage Project where the target price of $80M was 10 
approximately $20M less than the external estimate to complete the project. In 11 
addition, OPG negotiated a $20M discount to be applied to the final price (see Ex. 12 
D2-2-10, p. 97, Chart 4). The maximum price was effective in capping OPG’s costs 13 
to complete the D2O Storage Project. CanAtom ultimately exceeded the contract 14 
maximum price, which resulted in CanAtom incurring $77M in cost to complete the 15 
project that OPG did not pay.  16 
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CCC Interrogatory #39 1 
 2 
Interrogatory 3 
 4 
Reference: Exhibit D2/T2/S10/ p. 102 5 
 6 
Construction completion was achieved in November 2019. At that time, almost all of 7 
the systems, equipment and the above ground portions of the building itself were 8 
placed into service. Additional monitoring and control systems and other 9 
miscellaneous equipment were placed in service in 2020 and the building was 10 
declared ready to accept heavy water. 11 
 12 
At year-end 2019, CanAtom prepared an estimate of its cost to complete the D2O 13 
Storage Project. Using the $70M maximum guaranteed payment and an additional 14 
$1.9M that OPG had agreed to pay for changes to project scope and a settlement of 15 
CanAtom claims to year end 2019. CanAtom estimated its total cost at year-end 2019 16 
to be $148.9M. This figure comprised $145.5M in accrued costs plus approximately 17 
$3.4M in pending or forecast costs. Given the maximum cost contract, CanAtom 18 
calculated its loss on Phase 2 work at approximately $77M as of year-end 2019. 19 
 20 


a) Relative to the total claimed D20 Storage Project claimed capital costs of 21 
$509.3M, please break out the total amount paid to B&M, the total amount 22 
paid to CanAtom, any incremental amounts claimed by B&M but not paid, and 23 
any incremental amounts claimed by CanAtom but not paid. 24 


 25 
 26 
Response 27 
 28 
a) Of the total D2O Storage Project capital cost of $509.3M, $83.8M was paid to B&M 29 


and $250.3M was paid to CanAtom with an additional $1.9M to be paid on closeout, 30 
which is included in the $509.3M project capital cost.  31 
 32 
Claims by B&M and CanAtom were managed through ongoing contract 33 
management. See Ex. D2-2-10, pp. 70-71 for a discussion of the dispute resolution 34 
process between OPG and B&M where commercial claims were largely set-off 35 
between the parties in reaching a settlement following B&M’s termination. See Ex. 36 
D2-2-10, pp. 95-97 regarding the settlement discussions with CanAtom where the 37 
resolution of commercial claims resulted in a target cost/maximum cost agreement. 38 
CanAtom ultimately exceeded the maximum cost, causing it to incur approximately 39 
$77M in costs for work on the project that OPG did not pay.  40 








Filed: 2021-04-19 
EB-2020-0290 


Exhibit L 
D2-02-CME-007 


Page 1 of 1 
 


Witness Panel: Darlington Refurbishment Program 


CME Interrogatory #7 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 11, Attachment 1. 6 
 7 
(a) To the extent that they are not already on the record, please provide all Burns 8 


& McDonnell/Modus and Refurbishment Construction Review Board 9 
reports/findings/recommendations or other similar documents related to 10 
auditing or overseeing the DRP. 11 


(b) Please provide the Burns & McDonnell/Modus evaluation of the process used 12 
by OPG in developing the control budget and schedule for Unit 3, which 21 was 13 
completed in November 2019. 14 


 15 
 16 
Response 17 
 18 
a) See Ex. L-D2-02-SEC-084. 19 


  20 
b) See Ex. D2-2-7, Attachment 3. 21 





		(a) To the extent that they are not already on the record, please provide all Burns & McDonnell/Modus and Refurbishment Construction Review Board reports/findings/recommendations or other similar documents related to auditing or overseeing the DRP.

		(b) Please provide the Burns & McDonnell/Modus evaluation of the process used by OPG in developing the control budget and schedule for Unit 3, which 21 was completed in November 2019.
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CME Interrogatory #19 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 10 6 
 7 
With respect to the D20 Storage Project: 8 
(a) Please provide all reports or documents by Modus/Burns McDonnell with 9 


respect to the D20 project; 10 
(b) Please provide all reports or other documents created by OPG’s P&M group 11 


with respect to the D20 project. 12 
 13 
 14 
Response 15 
 16 
(a) All reports by Modus/Burns McDonnell regarding the Darlington Refurbishment 17 


Program since EB-2016-0152 have been provided in response to L-D2-02-SEC-18 
084. Of that set, Attachment 2 (confidential) is the only one related to the D2O 19 
Storage Project. Additional Modus/Burns reports regarding the D2O Storage 20 
Project were produced as part of OPG’s evidence in EB-2016-0152. See Ex. L-21 
04.3-1-Staff-072, Attachments 1 to 11, 15, and 19. 22 


 23 
(b) OPG declines to answer on the basis that this is not an appropriate question. 24 


The question ignores the principle of proportionality, which underlies the 25 
interrogatory process, in that it is overly broad and all encompassing. Contrary 26 
to the OEB Rules of Practice and Procedure (Section 26.02 (d)), the question 27 
does not "contain specific requests for clarification of a party's evidence, 28 
documents or other information in the possession of the party and relevant to 29 
the proceeding." 30 


 31 
The question contemplates the production of “all reports or other documents 32 
created by OPG’s P&M group with respect to the D2O project” without limit. 33 
Responding to this request would require the production of thousands of 34 
documents. 35 





		(a) Please provide all reports or documents by Modus/Burns McDonnell with respect to the D20 project;

		(b) Please provide all reports or other documents created by OPG’s P&M group with respect to the D20 project.

		(a) All reports by Modus/Burns McDonnell regarding the Darlington Refurbishment Program since EB-2016-0152 have been provided in response to L-D2-02-SEC-084. Of that set, Attachment 2 (confidential) is the only one related to the D2O Storage Project. ...

		(b) OPG declines to answer on the basis that this is not an appropriate question. The question ignores the principle of proportionality, which underlies the interrogatory process, in that it is overly broad and all encompassing. Contrary to the OEB Ru...
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CME Interrogatory #20 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 10 6 
 7 
With respect to the D20 Storage Project, OPG stated “One of the other alternatives 8 
that scored well was to split the refurbishment storage from the operational 9 
improvement storage, but that alternative was ultimately rejected as more expensive 10 
and less practical than the current project location. The workshop concluded that the 11 
current project location was the preferred site.” 12 
 13 
(a) Please provide the forecast cost of the split refurbishment storage solution. 14 
(b) Please provide the forecast cost of the other alternatives that scored well but 15 


were ultimately rejected. 16 
 17 
 18 
Response 19 
 20 


a) The Value Engineering Workshop did not develop forecast costs for the 21 
alternatives (Ex. D2-2-10, pp. 42-43). Instead, an order-of-magnitude cost 22 
estimate based on the then current state of knowledge about the project (in April 23 
2011) was assumed. The order-of-magnitude cost estimate assumed was 24 
$200M consisting of $150M in construction and other direct project costs (“direct 25 
project costs”) and $50M in overhead costs. The direct project cost assumption 26 
was based on construction occurring at the current site of the D2O Storage 27 
Project facility. The costs of alternatives were evaluated based on assumed 28 
differences to the $150M. The cost of the split solution alternative 29 
(refurbishment storage at an alternative site and the remaining storage and 30 
operations at the site of the current facility) was assumed to have order-of-31 
magnitude direct project cost difference of $13M for an assumed total direct 32 
project cost of $163M.   33 
 34 


b) Using the methodology described in the response to part a, all of the alternatives 35 
considered had assumed order-of-magnitude direct project cost estimates of 36 
between $150M and $167M, with the top three being between $150M and 37 
$164M.  38 





		(a) Please provide the forecast cost of the split refurbishment storage solution.

		(b) Please provide the forecast cost of the other alternatives that scored well but were ultimately rejected.
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CME Interrogatory #21 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 11, Attachment 3 6 
 7 
Bates and White states “RSMeans is the standard source for routine construction cost 8 
data throughout North America. The RSMeans online cost database was our primary 9 
source of cost data. This database provided the Canadian dollar denominated prices 10 
for the materials and parts, as well as typical union labour rates in the Toronto 11 
metropolitan area for late 2019. For items not priced in the RSMeans database, we 12 
obtained vendor prices from vendors’ online sites.” 13 
 14 
a) Please provide the RSMeans score for Toronto, as well as other cities in Ontario, 15 


including Oshawa and the surrounding cities (as available). 16 
b) With respect to OPG’s contractor productivity, please provide the studies listed at 17 


footnote 24. 18 
 19 
 20 
Response 21 
 22 
Part a) of the response was prepared by Bates White: 23 


 24 
a) The RSMeans weighted average cost index in 2020 for Toronto was 111.9, where 25 


100 equals the average for 30 U.S. cities. Due to the proprietary nature of the 26 
RSMeans database, available only by paid subscription and subject to a licensing 27 
agreement, we cannot provide a comprehensive set of cost indices. 28 


 29 
b) See: 30 


• Attachment 1, for the Rigden Lhawang, Pratheep Srikantha, Mihai Balan, and 31 
Fatimah Al Ubaid, Wrench Time Analysis Study: 1st Site Visit Report, Nuclear 32 
Design Laboratory Faculty of Energy Systems and Nuclear Science, University 33 
of Ontario Institute of Technology, Oshawa, Canada, April 2018;  34 


• Attachment 2, for the Faithful+Gould, Ontario Power Generation Darlington 35 
NGS Heavy Water Management Building Estimate Report, January 2012; and 36 


• Attachment 3, for the “Wrench Time D2O.R1,” data as of August 2018. 37 





		a) Please provide the RSMeans score for Toronto, as well as other cities in Ontario, including Oshawa and the surrounding cities (as available).

		b) With respect to OPG’s contractor productivity, please provide the studies listed at footnote 24.

		a) The RSMeans weighted average cost index in 2020 for Toronto was 111.9, where 100 equals the average for 30 U.S. cities. Due to the proprietary nature of the RSMeans database, available only by paid subscription and subject to a licensing agreement,...

		b) See:
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Synopsis 
Faithful+Gould has been commissioned by Ontario Power Generation (OPG) under PO 
00187402 Release 021 dated 22 November 2011 to provide estimating services for OPG Scope 
of Work 16-31555 D2O Storage Facility External Cost Estimate Preparation, for the Darlington 
Nuclear Generating Station. 


 
Disclaimer 
This document and its contents have been prepared and are intended solely for the client’s 
information and use in relation to the Darlington NGS, D2O Storage Facility External Cost 
Estimate Preparation Report.    


Faithful+Gould assumes no responsibility to any other party in respect of or arising out of or in 
connection with this document and/or its contents.    


Copyright 
The copyright of this document is vested in Ontario Power Generation (OPG). This document 
may not be reproduced in whole or in part without OPG’s express written permission.  . 
 


 


 


Project ID: F+G Estimate Number: 100025545 


REV DESCRIPTION ORIGINATOR REVIEWER F+G 
APPROVAL DATE CLIENT 


APPROVAL DATE 


1 Initial submission to client CJ KN TG 1/9/2012   
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DNGS Heavy Water Management Facility 
External Cost Estimate 


 
Estimate Report 


 


1 Executive Summary 
This Estimate Report is in support of Darlington D2O Heavy Water Management and Drum 
Handling Project for partial release and full release BCS and is based on the design information 
provided by OPG, which is detailed in Appendix A. 


The original brief for the estimate was to produce an estimate to an accuracy level in compliance 
of AACE Class 3 based on the information provided. The methods we have employed to develop 
the estimate are consistent with those of a Class 3 estimate, being a detailed line-item level build-
up. However the information available to derive rates and quantities is not consistent with the 
information required to develop a Class 3 estimate and has required a number of assumptions 
regarding to be made regarding design and specification. This is particularly true for the building 
structure, which accounts for approximately half of total construction cost. 


Based on this assessment and on our understanding of the AACE Classification system we 
believe this estimate should be classified as Class 4 (see Appendix H). In order for this estimate 
to be classified as Class 3 we would require further information in addition to that currently 
available, such as specification and data sheets, general equipment arrangement drawings, civil 
drawings and structural drawings. 


 


This report and associated estimate describes the estimate Business Case Summary release 
funding to complete the following scopes:  


Partial BCS Release: 


• Issue contract with a design agency for completion of scope definition, modification 
planning, detailed design 


• OPG to start procurement of long lead items 


• Construction/installation/commissioning planning 


• Issue RFP for construction/installation of new facility, and select preferred vendor 


• Preparation for full BCS release  


Full BCS Release: 


The partial BCS release will ask for sufficient funding to cover the cost of future activities:- 


• Finalise construction/installation/commissioning planning 


• OPG to continue procurement of long lead materials 


• OPG to procure all other materials 


• Issue a contract with a construction company to construct/install the new facility 
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• Commissioning of new facility and equipment 


• Final AFS of new facility 


• Design close-out 


• Lessons learned report 


It has been indicated by OPG that detailed Engineering will not be performed by the Contractor 
chosen to construct this project and is therefore excluded from the estimate. Interest, escalation 
and contingency are also excluded. 


OPG have also indicated that procurement will be performed by OPG, rather than employing an 
EPC relationship with the Contractor. The OPG ‘oversight’ cost includes an allowance for 
procurement of all construction materials, including long lead and specialist items. 


At all times during the establishment of this estimate, F+G were required to use their best efforts 
to secure independent cost information and this has been achieved with only one exception. Due 
to time restrictions the exception is that we have utilized the quotations for tanks which were 
previously provided directly to OPG. Based on our knowledge of the current market we believe 
these quotations are sufficiently recent to represent a current market value. 
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2 Estimating Scope of Work 
The Project Scope of Work is the DNGS Heavy Water Management Building and to support the 
project strategy Faithful+Gould (F+G) utilised best practice estimating techniques to develop a 
release quality estimate for the identified contract strategy. 


The F+G independent estimate includes for:- 


• OPG Costs including project management and supervision oversight, and procurement of 
all construction materials, including long lead and specialist items 


• Construction labour, materials and equipment costs 


• Commissioning  


• Project close out cost 


• EPSCA costs relating to the Principal Agreement between OPG and the Canadian Union 
of Skilled Workers 


• SAVH allowances are included within the rate build-up of the individual craft labour rates 


• CMO charges of 1.25% (percentage advised by OPG Project and Modifications) relating 
to the project cost 


Principal Exclusions include interest, escalation, contingency, risk and historic project costs.  


 


 


3 Estimate Methodology and Basis 
3.1 Project Breakdown Structure (PBS) 


The DNGS Heavy Water Management Building estimate has been constructed around the 
following Project Breakdown Structure (PBS). This structure was provided by OPG and has been 
used to summarise costs within the estimate: 


 
 


 


 


D2O Storage 
Facility 


Site 
Preparation 


Common Process 
Systems 


Building Station Tie-ins 
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3.2 Estimating Techniques 


3.2.1 General  
This project benefited by use of the latest agreed New Rules of Measurement for Order of Cost 
Estimating and Elemental Cost Planning as issued by the Royal Institution of Chartered 
Surveyors. This method of measurement ensures consistent assumptions across all building 
elements and provides structure to the estimate and clarity on the scope of work contained in 
each element. 


In addition to the scope of work provided by OPG meetings were held with relevant OPG 
stakeholders to clarify and agree the detailed scope of work for the project, and to supplement 
the formal information provided. 


Labour norm hours were established by use of the F+G library of past project experience for 
activity duration and costs and for expected deliverables. The F+G installation norm library is 
extensive and continues to grow, and this will be used for future sustainable estimating. Where 
norm hours were not available or not applicable all-in rates have been used based on industry 
data and experience from previous projects. 


All F+G estimated contractor rates are inclusive of preliminaries to cover the anticipated costs for 
contractor management and staff, insurance,  safety, health, welfare, impact for site agreements, 
protection of the works, security, small plant and tools,  existing site regulations, etc. 


3.2.2 Specific Estimating Method 
Design reports and drawing information provided by OPG was used to produce detailed quantity 
and dimension measurement of the building structures and process and equipment layouts where 
possible. From available dimensions, all identified activity scopes per trade were measured using 
either imperial dimensions or the equivalent metric value.  


The applied rules of building measurement were those established under Royal Institution of 
Chartered Surveyors New Rules of Measurement, 2010.These quantified measures were then 
allocated a labour norm from internationally accepted publications. The resultant base hours were 
then factored using a prepared Productivity Factor aligning to OPG practice and procedure (see 
Appendix E). 


These productivity factor hours were then taken against an anticipated crew strength, taken from 
F+G knowledge, per category of work, to provide the total cost of each activity. 


Costs for materials were realised in the general by utilising F+G data libraries and past 
experience, and supplemented in certain instances by contacting vendors. Rates for storage 
tanks were taken from the quotations previously provided to OPG and have been validated as 
representing current market value. 


The structure of the construction works estimate follows a logical construction sequence as 
follows, and includes references to New Rules of Measurement and PBS to allow costs to be 
grouped differently if required: 


• External works 


• Site investigation 


• Works to existing structures 


• Substructures 


• Superstructure 
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• Staircases 


• Windows and external doors 


• Internal walls and partitions 


• Elevators, lifts and hoists 


• Building services 


• Miscellaneous metalwork 


• Internal fittings, furnishings and equipment 


• Process equipment 


• Electrical control systems 


• Specialist equipment 


The estimate to be produced by F+G was intended to be at an AACE Class 3 level of detail. The 
characteristics of a Class 3 estimate are as follows: 


End Usage: Class 3 estimates are typically prepared to support full project funding requests, and 
become the first of the project phase control estimates against which all actual costs and 
resources will be monitored for variations to the budget. They are used as the project budget until 
replaced by more detailed estimates. In many owner organizations, a Class 3 estimate may be 
the last estimate required and could well form the only basis for cost/schedule control. 


Estimating Methods Used: Class 3 estimates usually involve more deterministic estimating 
methods than the stochastic methods that would be used for Class 4 of Class 5 estimates. They 
usually involve a high degree of unit cost line items, although these may be at an assembly level 
of detail rather than individual components. Factoring and other stochastic methods may be used 
to estimate less-significant areas of the project. 


Expected Accuracy Range: Typical accuracy ranges for Class 3 estimates are -10% to -20% on 
the low side, and +10% to +30% on the high side, depending on the technological complexity of 
the project, appropriate reference information, and the inclusion of an appropriate contingency 
determination. Ranges could exceed those shown in unusual circumstances. 


In conclusion from the foregoing, F+G believe that the Heavy Water Management Building 
estimate meets the Scope of Work requirement of +50% -30% and could be classified as overall 
meeting AACE Class 4 +30% -20% (low). 


3.2.3 Stakeholder meetings 
An initial meeting was held with OPG on Monday November 14th to introduce the project and 
discuss requirements. A formal kick-off meeting and site walk-down was then held on Tuesday 
November 22nd to discuss the scope of the project and to identify the physical location of activities 
on site.  


Further meetings were also held on Tuesday December 20th and Thursday December 23rd with 
the OPG Project Team and Field Engineering, to obtain further clarification of scope and 
specification, to discuss progress and to clarify client requirements. 


A final was convened on Friday January 6th to present the findings of the estimate and discuss 
final amendments before issue. 


The purpose of the Stakeholder Meetings was to review the assumptions made in the Scope of 
Works and to verify installation scope parameters. This in turn established the confirmation of the 
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client requirements for the intended scope of work and/or provided an opportunity to review or 
revalidate previous assumptions. 


3.2.4 Walk-down 
The purpose of Heavy Water Management Facility site walk-down held on November 22nd 2011 
was to identify and develop physical constraints, topography, site access, security requirements, 
material delivery and lay-down,  constructability of the proposed concept scopes, confirm 
constraints within the installation areas, radiation protection measures, temporary power supply 
and service constraints, the route of safe access/egress in construction islands, existing road and 
ditches, demolition scopes and existing site conditions as access at height, overhead 
obstructions, etc. Representatives from the Project Team and the TRF attended.  


The findings of the walk-down together with the assumptions made provided the F+G estimators 
with a degree of clarity to the proposed concepts, strategy and construction impact.  


 


 


4 Estimate Assumptions  
4.1 Developmental Current and Full BCS Releases 


4.1.1 General 
1. Norm hours have been established using F+G libraries of past experience of construction 


activities and as supplemented by stakeholder meetings. 


2. Partial release and full release project management, procurement and close-out scope hours 
are as established / agreed on the relevant Scope ID Sheets. 


3. All construction works are based on a single 10 hour shift, 5 days per week. This is based on 
a base 40 hour week, therefore an allowance is included for 2 hours overtime per day at the 
time-and-a-half rate. Labour rates are inclusive all burdens, overheads and profit. 


4. No additional allowance has been made for extended weekend or premium time working 
beyond that identified above. 


5. Allowance has been made for construction plant such as scaffolding, lifting platforms, 
excavators, generators, etc during construction. 


6. Appointed Architect/Engineer design vendor will provide all issued final design with an 
approved Professional Engineers stamp and signature. 


7. All construction areas are assumed to be classified as ‘un-zoned’ with the exception of final 
tie-ins and commissioning works which are Zone 3. 


8. No allowance has been made for site security (other than temporary fencing). 


9. No special allowance has been made for achieving LEED certification. 


10. The estimate does not include costs associated with expediting procurement of long lead 
items. i.e. it assumes that all required materials are ready for incorporation into the works in 
accordance with the schedule. 


11. Snow removal services are excluded and assumed to be provided by OPG. 


12. Maintenance of the facility and decommissioning at end of life is excluded. 
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4.1.2 External Works and Site Investigation 
1. There is assumed to be no asbestos or other hazardous material within the existing 


temporary office buildings. 


2. The number and location of existing service to be removed and relocated are assumed to be 
as identified on information provided by the Project Team and Field Engineering. No 
allowance has been made for dealing with unidentified services. 


3. Allowance has been made for hand excavation within a 1m width either side of identified 
existing services, the remained of the bulk excavation is by mechanical excavator. 


4. Location and temporary diversion of identified (as advised by Field Engineering) existing 
underground electrical, telephone, fire hydrant and black water services.  Note- permanent 
reinstallation is not included. 


5. Allowance has been made for existing asphalt road surfaces to be removed in the area of the 
excavation, asphalt and kerbs are to be replaced along the two main roads on completion. 


6. An allowance of 3nr portacabins for 24 months has been made to accommodate staff from 
the existing temporary buildings which are being removed as part of this project. 


7. A CAT scan to locate existing buried services has not been included, this is assumed to be 
carried out by OPG. 


4.1.3 Substructure 
1. Earthwork support for basement excavations is assumed to be achieved using soldier piles 


and caisson walls, 450mm diameter concrete filled piles with waterproofing 


2. Water table is assumed to be at the 97m level, dewatering has been included utilising two 
pumps, holding tanks, filter bags, generator set, and a 300m pipe run to dispose arisings to 
the intake. 


3. Bulk excavation has been assumed to 84m level, with 1m being in rock. Rock anchors have 
been included. 


4. Dike walls are assumed to be 1.5m thick. 


5. There is assumed to be no interference to substructure construction activities due to 
inclement or winter weather conditions, although based on the proposed schedule we 
anticipate the impact to be minimal. 


6. The total excavation volume is approximately 15,000m3; 50% of excavated material is 
assumed to be contaminated. Treatment of contaminated excavated material is excluded. 
Double handling is included for all excavated material to allow for monitoring in temporary 
stockpile prior to final disposal. 


7. Although the volume of the tanks can be contained within a smaller volume the dike walls are 
assumed to continue to the 100m level. Dike walls utilise nuclear grade concrete and 
150kg/m3 epoxy coated reinforcement. Foundations for tanks include reinforcement at 
120kg/m3. 


4.1.4 Superstructure 
1. No allowance has been made for freight or passenger elevators 


2. External walls above 100m level are assumed to be insitu concrete to 5m height, with 
insulated sheet metal cladding above. Concrete columns have been included to support the 
structural steel columns for the upper structure. 
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3. 6nr intermediate columns have been included from the 87m level to support the floor above. 


4. 18nr columns have been included on the 100m level (center and perimeter) to support the 
floor above. 


5. Slab thickness on the 100m level is assumed to be 400mm to allow sufficient support for 
loading bay and drum handling activities above. Suspended slab at 107m level is assumed 
to be 300mm thick. 


6. Allowance has been made for the platform of open grid flooring at the 94m level for tank 
inspection, with 2nr steel spiral staircases for emergency access/egress. 


7. Gross floor areas are: Storage area 1010m2; Drum handling 530m2; Cleanup and down 
graded tanks 100m2; Offices 250m2; Electrical room 250m2; HVAC room 350m2. 


8. Perimeter walls to offices are assumed to be concrete filled blockwork, with acoustic drywalls 
within, and acoustic ceilings. 


9. Concrete pavers have been included at roof level for access to HVAC units, with hand-
railings at roof perimeter. 


10. A two-coat epoxy floor finish is included to storage, HVAC, electrical, drum handling and 
cleanup areas. 


11. Wall finishes in storage area are assumed to be two-coat epoxy coated, no allowance has 
been made for any additional specialist material for containment of D2O. 


12. Floor finishes are assumed to be: Office area, carpet tiles; Washrooms, ceramic tiles. 


13. The existing loading bay has been demolished and a temporary loading bay included 
complete with dock leveller and rolling shutters. 


14. Concrete grade for all concrete works is assumed to be M35mpa. 


15. A lightning arrester has been included for the main structure. 


4.1.5 Building services 
1. The new building includes fire detection and alarm capability as well as public 


announcement. 


2. New offices have been provided with a dedicated HVAC system, other areas on a common 
system. 


3. All required services to the new building and temporary site accommodation are assumed to 
be available for tie-in within 10m of the new structures. 


4.1.6 Process systems 
1. Option B tanks have been assumed, as per the conceptual design report. 


2. Tank sizes are 10% greater than the required storage capacity. 


3. Process pipework is assumed to be stainless steel. 


4. Cathodic protection is included on all tanks. 


5. One demineralised water tank of 1000 litre capacity is included as per our discussions. 


6. Block heaters are provided to the storage area. 


7. 2nr stack monitors have been included at a rate of $275,000 as advised by OPG, ductwork is 
measured separately. 
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4.1.7 F+G Independence 
1. F+G have produced this estimate in an independent manner and have not made reference to 


previous estimates produced for or by OPG for this scheme. All pricing has been produced 
independently from knowledge of the industry and similar projects and using recognised 
published data, with the exception of the tank quotations which have been provided by OPG. 


4.2 Productivity Factor Calculation 
Productivity factors are incorporated into the estimate to allow for the conversion of norms and 
costs from outside the OPG site to be utilised for pricing of works within the site. These factors 
are based on past experience and a detailed knowledge of OPG working practices. They are 
heavily influenced by OPG processes and procedures and by Union Agreements. The majority of 
work on this project has been classified as being carried out within ‘unzoned’ area, with a smaller 
amount being within Zone 3. 


The resultant productivity factors are 1.70 for unzoned areas (5.87 productive hours from a 10 
hour shift), and 2.33 for Zone 3 areas (4.28 productive hours from a 10 hour shift). A detailed 
build-up of productivity factors is attached in Appendix E. 


4.3 Crew Rates 
The labour rates utilised within the estimate are based on the latest information from tendered 
rates received by OPG and are available for individual trades types and qualification levels. 
These rates have been built up into crews for each particular type of work using our experience of 
OPG working practices and Union requirements (see Appendix F). The resultant crew rates are 
applied to each estimate line item, together with the productivity factor and quantity, to arrive at a 
total labour cost for each activity. 


Rates are based on EPSCA schedules and are inclusive of union burdens and main contractor 
burdens such as CPP, EI and EHT, and are inclusive of  


 


5 Other Estimate Details 


5.1 SAVH 
All SAVH allowances are included the labour rates. 


5.2 CMO  
CMO costs are included as allowance of 1.25% on total Project Cost within the F+G submitted 
overnight estimate. 


5.3 Escalation 
Escalation is excluded from the F+G submitted overnight estimate.  


5.4 Contingency 
Escalation is excluded from the F+G submitted overnight estimate. These costs will need to be 
determined from a robust Risk Management process. 
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5.5 Interest 
Interest is excluded from the F+G submitted overnight estimate. To be determined based on 
project cash flows from P6 schedule. 


5.6 EPSCA 
EPSCA costs are included within the labour rates in the F+G submitted overnight estimate. 


5.7 Engineering Documents 
Engineering costs are excluded from the F+G submitted overnight estimate. 


5.8 Request for Instructions 
We confirm that we have incorporated the effect of all OPG responses contained within RFIs 1 
and 2, including the following specific items: 


• RFI 001 


o Item 1: Disposal of excavated material – We confirm that we have included for 
50% of excavate material to be disposed as contaminated waste, and 50% as 
uncontaminated waste. 


o Item 4: Epoxy coated rebar – We confirm that we have incorporated epoxy 
coated reinforcement within the seismic dike (see estimate line item 133) 


• RFI 002 


o Item 18: LEED certification – We confirm that as per verbal instruction we have 
made no special allowances for achieving LEED certification. 


6 Recommendations and Conclusion 
6.1 Recommendations 


a) All assumptions made should be closely monitored against any revised engineering, design 
development or site conditions.  


b) A Risk Review should be performed to determine the appropriate level of contingency 
against the assessed probability of success. 


c) Several assumptions have been made regarding the design and specification of the 
substructure and superstructure. These should be reviewed in development of contingency. 


d) The estimate assumes that groundwater arising from the dewatering operation can be 
pumped to the inlet works for disposal. We recommend that this assumption is checked with 
waste management as there could be a significant cost impact if water needs to be tinkered 
to an alternative location. 


e) The provision of spares is excluded from the estimate. We recommend that a spares list be 
developed which can be individually priced. 


f) The estimate currently assumes that all materials are to be procured by OPG and free issued 
to the contractor. We would recommend however that OPG procurement be limited to long 
lead and specialist materials and that the contractor be responsible for procurement of 
general materials such as concrete, reinforcement, steelwork and cladding. The contractor 
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should be able to offer this service more cost effectively than OPG and may obtain 
preferential rates from their suppliers. 


g) The estimate assumes that excavation around existing buried services is performed using 
vacuum excavation. We are aware that there has been difficulty in the past obtaining 
authorisation from waste management to utilise this technique due to the difficulty in 
monitoring waste material for contaminations. We recommend authorisation is sought from 
waste management to utilise this technique, otherwise a more costly and time consuming 
hand excavation will be required. 


h) We have included in the estimate spreadsheet a brief summary of some life cycle costing 
considerations. These amount to approximately $1.2M at current day prices however we 
recommend that a more thorough life cycle costing exercise is carried out if these costs are 
required for project approval. These costs are not included in the total project cost. 


i) Approximately half of the total project cost relates to excavation and substructure 
construction. However if the project were to be constructed above ground there would be a 
very substantial increase in cost for seismically qualified tanks. If OPG wishes to explore 
these options then more detailed value engineering exercise should be performed, taking 
into account construction costs, waste disposal issues and risk. 


6.2 Conclusion 
a) Estimates were completed for the DNGS Heavy water Management Building as summarized 


in Executive Summary showing a total estimated cost of $64,600,973. 


b) Project scope activities and durations were established from F+ G library of past OPG 
projects as supplemented by stakeholder meetings. This provides a sustainable basis for 
Business Case submission. 


c) Based on the level of design information available for estimation this estimate has been 
classified as AACE Class 4. However with a suitable contingency allowance derived from the 
estimate assumptions it should allow OPG to progress with funding approval. These costs 
can be further revised alongside with further developed scope and specification. 
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7 Appendix A – Document Register 
7.1 Documents provided by OPG 


The following documents were provided by OPG for use in production of this estimate: 


Ref Title 
 000 Table of Contents.doc 


N-FORM - 11056- R002* 00a Engineering Prejob Briefing.doc 


N-FORM - 11056- R002* 00a N-FORM-11056 Eng Pre-Job Brief - Projects.pdf 


N-FORM - 10958 R009* 03 N-FORM-10958 Modification Outline.doc 


N-FORM - 10853 R002* 04 N-FORM-10853 PSR Determination.doc 


N-FORM - 10853 R002* 04 N-FORM-10853 PSR Determination.docx 


N-FORM - 10369 R011* 05 N-FORM-10369 CNSC Approvals and Notifications.doc 


N-FORM - 10528 R001* 06 N-FORM-10528 Pressure Boundary Designer's Checklist.doc 


N-FORM - 10560 R002* 07 N-FORM-10560 Chemistry Design Change Checklist.docx 


N-FORM - 10287 R003* 09 N-FORM-10287 Fire Protection Impact Evaluation R01.docx 


N-FORM - 10959 R010* 10 N-FORM-10959 Design Scoping Checklist.doc 


N-FORM - 10521 R014* 12 N-FORM-10521 Document Scoping Checklist.docx 


N-FORM - 10529 R002* 13 N-FORM-10529 Reactor Safety Designer's Checklist.doc 


N-FORM - 10580 R005* 14 N-FORM-10580 Identifying Human Factors Level of Activity.doc 


N-FORM - 10580 R005* 14 N-FORM-10580 Identifying Human Factors Level of Activity.pdf 


N-FORM - 10422 R006* 15 N-FORM-10422 Environmental Impact Worksheet.doc.docx 


 BOE.pdf 


R00 D2O Storage Building SOW_21NOV11pdf.pdf 


 Full Schedule.pdf 


 Level 1 Schedule.pdf 


N-FORM-10007 R016* N-FORM-10007 (COMS Screen).docx 


N-FORM-11109 R000* 
N-FORM-11109 Comment and Disposition Sheet for N-FORM-10958 
FINAL.docx 


N-FORM-11109 R000* 
N-FORM-11109 Comment and Disposition Sheet for N-FORM-10958 Part 
1.docx 


N-FORM-11109 R000* 
N-FORM-11109 Comment and Disposition Sheet for N-FORM-10958 Part 
2.docx 


N-FORM-11109 R000* 
N-FORM-11109 Comment and Disposition Sheet for N-FORM-10958 Part 
3.docx 


N-FORM-11109 R000* N-FORM-11109 Comment and Disposition Sheet for N-FORM-10958.docx 


N-FORM-11109 R000* N-FORM-11109 Comment and Disposition Sheet.doc 


NK 38-DR000-10001 
NK38-DR-38000-10001 R000 Preliminary Design Requirements for the 
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Ref Title 
Darlington Heavy Water Management Building West Annex Sigend.pdf 


NK 38-REP-0971-02650 
NK38-REP-09701-0265054 Darlington Refurbishment D2O Facility 
Evaluation.pdf 


NK 38-REP-10002 
NK38-REP-38000-10002 Conceptual Design Report for the Heavy Water 
Management Building West Annex Signed.pdf 


NK 38-REP-10000 
N-REP-38000-10000 OPG Heavy Water Storage Management and Drum 
Handling.pdf 


K-015634-REP-0001-R00 OPG D2O Storage Facilities Costing-K-015634-REP-0001-R00 - final.pdf 


N-PCH-09701-1001 Project Charter N-PCH-09701-10001-R001.pdf 


 Scope ID Worksheet_D2O Storage Building_23NOV11.xlsm 


NK38-SOW-38000-10003 NK38-SOW-38000-10003 R001.pdf 


 
SCOP-PROC-TP-002 - Scope Identification Worksheet V  2 1 (Full 
Implementation) _ Original (2)_29n0v2011.xlsm 


2011-005 rep 2011-005 rep DNGS D20 Storage Facility VE Final Report 20110519.pdf 


 Additional Activities_09dec2011.xlsx 


 Full Schedule.pdf 


 Level 1 Schedule.pdf 


NK38-DR-38000-10001 
R000  


NK38-DR-38000-10001 R000 Preliminary Design Requirements for the 
Darlington Heavy Water Management Building West Annex Sigend.pdf 


NK38-REP-09701-
0265054 NK38-REP-09701-0265054 D2O Storage Facility Evaluation.pdf 


N-REP-38000-10000 
N-REP-38000-10000 OPG Heavy Water Storage Management and Drum 
Handling.pdf 


N-PCH-09701-10001-
R001 Project Charter N-PCH-09701-10001-R001.pdf 


 SCOP-PROC-TP-002 - ScopeID WS - Full V 3 2 (2)_05dec2011.xlsm 


 SCOP-PROC-TP-002 - ScopeID WS - Full V 3 2_original_07dec2011.xlsm 
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8 Appendix B – Cost Summary 
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DNGS Heavy Water Management Building ‐ Summary


Item Cost


OPG Project Management and Engineering Oversight and Procurement 4,352,301$                9.5% of DFC [Benchmark: 5% to 10% DFC]


Project Management (including indirects, site based) 9,120,825$                20.0% of DFC [Benchmark: 15% to 25% of DFC]


Engineering Excluded [Benchmark: 15% to 25% of DFC]


Construction Costs 45,604,124$             


Commissioning & Close out 4,726,180$                8.0% of TIC [Benchmark: 4% to 8% of TIC]


Spares Excluded


Profit Included


SAVH Included


CMO 797,543$                   


TOTAL 64,600,973$             


Construction Cost Summary Cost Labour Materials
Construction 


Equipment
DFL Hours


EXTERNAL WORKS 574,918$                    171,253$                    308,304$                    95,361$                       3,216.0 hrs


SITE INVESTIGATION ‐$                             ‐$                             ‐$                             ‐$                              ‐


WORKS TO EXISTING STRUCTURES 33,411$                      17,116$                      8,225$                        8,070$                         284.7 hrs


SUBSTRUCTURE 11,691,224$              4,774,118$                2,534,689$                4,382,417$                 117,123.5 hrs


SUPERSTRUCTURE 5,439,089$                3,684,953$                1,061,322$                692,814$                     93,998.5 hrs


STAIRCASES 124,450$                    37,335$                      74,670$                      12,445$                       555.2 hrs


WINDOWS AND EXTERNAL DOORS 65,952$                      19,786$                      39,571$                      6,595$                         327.4 hrs


INTERNAL WALLS AND PARTITIONS 735,260$                    425,016$                    197,323$                    112,921$                     10,671.0 hrs


ELEVATORS, LIFTS AND HOISTS 28,602$                      8,581$                        17,161$                      2,860$                         142.0 hrs


BUILDING SERVICES 2,899,011$                934,863$                    1,652,159$                311,989$                     14,937.9 hrs


MISCELLANEOUS METALWORK 364,956$                    109,487$                    218,974$                    36,496$                       1,628.2 hrs


INTERNAL FITTINGS, FURNISHINGS AND EQUIPMENT 687,844$                    220,930$                    398,660$                    68,255$                       3,623.3 hrs


PROCESS EQUIPMENT 22,840,586$              4,586,536$                15,395,039$              2,859,011$                 96,310.4 hrs


ELECTRICAL CONTROL SYSTEMS 104,179$                    26,210$                      51,075$                      26,894$                       390.9 hrs


SPECIALIST EQUIPMENT 14,643$                      1,464$                        11,714$                      1,464$                         21.8 hrs


TOTAL 45,604,124$              15,017,646$              21,968,887$              8,617,592$                 343,230.9 hrs


Construction Cost Summary by PBS Cost Labour Materials
Construction 


Equipment
DFL Hours


Bldg 4.1.1.1 338,003$                    101,401$                    202,802$                    33,800$                       1,515.1 hrs


Bldg 4.1.1.2 41,453$                      17,072$                      ‐$                             24,381$                       422.7 hrs


Bldg 4.1.1.5 472,501$                    141,750$                    283,500$                    47,250$                       2,077.4 hrs


Bldg 4.1.1.6 104,179$                    26,210$                      51,075$                      26,894$                       390.9 hrs


Bldg 4.1.2.1 397,250$                    119,175$                    238,350$                    39,725$                       1,746.6 hrs


Bldg 4.1.3.1 142,649$                    90,889$                      32,405$                      19,355$                       2,108.5 hrs


Bldg 4.1.3.2 21,761$                      6,528$                        13,057$                      2,176$                         95.7 hrs


Bldg 4.1.3.4 54,367$                      16,310$                      32,620$                      5,437$                         239.0 hrs


Bldg 4.1.3.5‐O 16,344$                      4,903$                        9,806$                        1,634$                         71.9 hrs


Bldg 4.1.3.6‐O 63,560$                      19,068$                      32,870$                      11,622$                       279.5 hrs


Bldg 4.1.3.8‐O 6,068$                        1,820$                        3,641$                        607$                             26.7 hrs


Bldg 4.1.5.1 79,164$                      17,289$                      ‐$                             61,875$                       428.1 hrs


Bldg 4.1.5.2 250,025$                    75,008$                      150,015$                    25,003$                       1,099.3 hrs


Bldg 4.1.5.2‐O 4,086$                        1,226$                        2,452$                        409$                             18.0 hrs


Bldg 4.1.5.3‐O 54,076$                      16,223$                      32,445$                      5,408$                         237.8 hrs


Bldg 4.1.6.1 78,202$                      23,460$                      46,921$                      7,820$                         359.9 hrs


Bldg 4.1.9.1 100,906$                    30,272$                      60,544$                      10,091$                       443.7 hrs


Bldg 4.2.1.10‐O 69,259$                      20,778$                      41,555$                      6,926$                         304.5 hrs


Bldg 4.2.1.4 15,460$                      4,922$                        8,708$                        1,830$                         74.1 hrs


Bldg 4.2.10.1 93,967$                      28,190$                      56,380$                      9,397$                         407.9 hrs


Bldg 4.2.10.2 4,859$                        2,458$                        ‐$                             2,402$                         62.5 hrs


Bldg 4.2.10.3‐O 10,487$                      3,146$                        6,292$                        1,049$                         45.5 hrs


Bldg 4.2.2.1 ‐$                             ‐$                             ‐$                             ‐$                              ‐


Bldg 4.2.2.5 374,550$                    112,365$                    224,730$                    37,455$                       1,859.4 hrs


Bldg 4.2.2.7‐O 41,744$                      12,523$                      25,046$                      4,174$                         181.2 hrs


Bldg 4.2.4.1 120,000$                    ‐$                             ‐$                             120,000$                     ‐


Bldg 4.2.4.3 14,643$                      1,464$                        11,714$                      1,464$                         21.8 hrs


Bldg 4.2.6.2 24,245$                      6,784$                        12,258$                      5,203$                         114.2 hrs


Bldg 4.4.1.1 4,703,549$                2,807,545$                285,449$                    1,610,555$                 75,533.6 hrs


Bldg 4.4.1.2 2,677,230$                1,561,662$                122,317$                    993,251$                     42,252.2 hrs


Bldg 4.4.1.3 2,452$                        735$                            1,471$                        245$                             10.9 hrs


Bldg 4.4.2.2 41,983$                      26,098$                      947$                            14,938$                       717.1 hrs


Bldg 4.4.2.2‐O 43,090$                      30,786$                      ‐$                             12,304$                       846.0 hrs


Bldg 4.4.3.1 1,316,833$                397,007$                    778,821$                    141,005$                     6,022.5 hrs


Bldg 4.4.3.2 34,398$                      10,319$                      20,639$                      3,440$                         153.5 hrs


Bldg 4.4.3.3 211,776$                    63,533$                      127,065$                    21,178$                       946.2 hrs


Bldg 4.4.3.3‐O 12,461$                      3,738$                        7,477$                        1,246$                         61.9 hrs


Bldg 4.4.3.4 154,169$                    46,251$                      92,501$                      15,417$                       684.0 hrs


Bldg 4.4.3.5‐O 97,815$                      29,345$                      58,689$                      9,782$                         457.0 hrs


Bldg 4.4.5.1 409,483$                    124,581$                    241,503$                    43,398$                       2,159.6 hrs


Bldg 4.4.5.3 43,458$                      13,037$                      26,075$                      4,346$                         215.7 hrs


Bldg 4.4.6.1 56,436$                      16,931$                      33,861$                      5,644$                         280.2 hrs
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Bldg 4.4.6.13‐O 180,041$                    68,588$                      93,978$                      17,474$                       1,159.6 hrs


Bldg 4.4.6.14 ‐$                             ‐$                             ‐$                             ‐$                              ‐


Bldg 4.4.6.14‐O 92,006$                      27,602$                      55,204$                      9,201$                         430.1 hrs


Bldg 4.4.6.15‐O 48,022$                      43,373$                      ‐$                             4,649$                         1,212.7 hrs


Bldg 4.4.6.1‐O 6,644$                        1,993$                        3,986$                        664$                             33.0 hrs


Bldg 4.4.6.2 28,876$                      8,663$                        17,326$                      2,888$                         143.4 hrs


Bldg 4.4.6.2‐O 20,626$                      6,188$                        12,376$                      2,063$                         102.4 hrs


Bldg 4.4.6.3 179,538$                    55,085$                      106,594$                    17,860$                       931.9 hrs


Bldg 4.4.6.3‐O 25,887$                      12,010$                      6,458$                        7,419$                         286.7 hrs


Bldg 4.4.6.4 12,422$                      3,727$                        7,453$                        1,242$                         61.7 hrs


Bldg 4.4.6.4‐O 27,810$                      8,343$                        16,686$                      2,781$                         138.1 hrs


Bldg 4.4.6.5 198,852$                    59,656$                      119,311$                    19,885$                       873.8 hrs


Bldg 4.4.6.6 264,416$                    217,967$                    3,931$                        42,519$                       6,020.9 hrs


Bldg 4.4.6.7 28,602$                      8,581$                        17,161$                      2,860$                         142.0 hrs


Bldg 4.4.7.1 41,828$                      11,666$                      30,162$                      ‐$                              336.7 hrs


Bldg 4.4.8.1.3 13,832$                      13,832$                      ‐$                             ‐$                              342.5 hrs


Bldg 4.7.2.1 117,182$                    34,449$                      55,764$                      26,969$                       603.3 hrs


Bldg 4.7.2.3 40,951$                      12,285$                      24,570$                      4,095$                         182.7 hrs


Bldg 4.7.2.4 96,600$                      ‐$                             96,600$                      ‐$                              ‐


Bldg 4.7.2.5 10,845$                      2,532$                        7,229$                        1,085$                         40.2 hrs


PROC 4.2.1.1 2,697,734$                2,502,172$                ‐$                             195,563$                     61,172.4 hrs


PROC 4.2.1.2 159,202$                    15,565$                      ‐$                             143,637$                     381.2 hrs


PROC 4.2.1.3 490,288$                    177,992$                    ‐$                             312,296$                     4,378.1 hrs


PROC 4.2.1.7 280,574$                    84,172$                      168,344$                    28,057$                       1,217.9 hrs


PROC 4.2.2.4 73,182$                      3,407$                        ‐$                             69,775$                       83.3 hrs


PROC 4.2.5.4 17,201,938$              1,168,757$                14,499,371$              1,533,810$                 17,005.0 hrs


PROC 4.2.2.6 824,691$                    247,407$                    494,815$                    82,469$                       3,659.0 hrs


PROC 4.3.5.1 624,250$                    187,275$                    374,550$                    62,425$                       2,709.7 hrs


SPRP 4.1.8.1 6,810$                        2,043$                        3,405$                        1,362$                         29.9 hrs


SPRP 4.2.12.1 20,430$                      6,129$                        10,215$                      4,086$                         91.1 hrs


SPRP 4.3.8.1 3,405$                        1,022$                        1,703$                        681$                             14.8 hrs


SPRP 4.4.7.1 4,084,141$                1,545,505$                1,529,268$                1,009,367$                 38,450.0 hrs


SPRP 4.4.7.2 139,787$                    50,476$                      55,690$                      33,621$                       892.9 hrs


SPRP 4.4.7.4 3,802,843$                2,116,207$                665,273$                    1,021,363$                 49,046.4 hrs


SPRP 4.4.8.1 15,116$                      9,070$                        1,512$                        4,535$                         154.9 hrs


SPRP 4.7.1.2 174,400$                    34,880$                      34,880$                      104,640$                     595.8 hrs


SPRP 4.7.1.3 193,620$                    4,086$                        8,172$                        181,362$                     69.8 hrs


SRP 4.2.12.1 ‐$                             ‐$                             ‐$                             ‐$                              ‐


SRP 4.4.7.1 ‐$                             ‐$                             ‐$                             ‐$                              ‐


SRP 4.4.8.1 ‐$                             ‐$                             ‐$                             ‐$                              ‐


STIE 4.1.7.4 13,350$                      9,345$                        2,002$                        2,002$                         137.0 hrs


STIE 4.2.1.1 12,348$                      9,404$                        460$                            2,484$                         229.9 hrs


STIE 4.2.11.1 532,906$                    201,708$                    64,098$                      267,100$                     4,721.3 hrs


STIE 4.2.11.2 5,841$                        2,336$                        2,336$                        1,168$                         39.9 hrs


STIE 4.3.7.2 13,350$                      9,345$                        2,002$                        2,002$                         137.0 hrs


TOTAL 45,604,124$              15,017,646$              21,968,887$              8,617,592$                 343,230.9 hrs


Subtotal (Office Costs Only) 803,682$                    306,750$                    399,154$                    97,777$                       5,820.5 hrs


Filed: 2021-04-19 
EB-2020-0290 


Exhibit L-D2-02-CME-021 
Attachment 2 


Page 19 of 109







Ontario Power Generation 
Darlington NGS, Heavy Water Management Building 
Estimate Report  
January 9, 2012 


15 


 


 


9 Appendix C – OPG Cost Summary 


Filed: 2021-04-19 
EB-2020-0290 


Exhibit L-D2-02-CME-021 
Attachment 2 


Page 20 of 109







DNGS Heavy Water Management Building ‐ OPG Costs


Total Project Estimate Costs 4,352,301
Hours Rate Cost 


446 74,117


202 11,880


3,017 277,908


737 98,257


1,994 176,470


10,890 987,195


5,332 445,346


3,852 330,771


3,912 362,567


16,274 1,520,391


0 0


46,656 4,284,901


[From US Cost Export]


Design Project


Trades


Total 


Design Team Leader 


Project Design


Field Engineer


Station support


Project Management Office


Department


IT


Admin


CMO


Department Manager 
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DNGS Heavy Water Management Building ‐ OPG Costs


 Project : D2O STORAGE FACILITY


Code Description Hours Rate Labor Cost


EM_DTSIN DesignContract_Technical_Specialist_Intermediate 226 155.22 35,002


EM_DTSSR DesignContract_Technical_Specialist_Senior 221 177.39 39,114


446 Rate 74,117


EM_OADAS Administrative Assistant 202 58.93 11,880


202 Rate 11,880


EM_OCMCA  Contract Administrator  1,803 100.26 180,729


EM_OCMCM  Contract Monitor  1,058 77.04 81,539


EM_OCMFM  FLM Modifications CMO  156 100.26 15,641


3,017 Rate 277,908


EM_ODPMR  Department Manager  737 133.32 98,257


737 Rate 98,257


EM_OEDTL  Design Team Leader  1,994 88.48 176,470


1,994 Rate 176,470


EM_OEELE  Electrical Engineer  309 88.48 27,362


EM_OEICE  Instrumentation and Control  330 88.48 29,236


EM_OSMTC Section Manager ‐ Technical 735 97.76 71,854


EM_OEMME Mechanical Engineer  417 88.48 36,901


EM_OESRE  Engineer Others  7,881 88.48 697,311


EM_OESTE  Structural/Civil Engineer  386 88.48 34,114


EM_OESMR Engineer ing Section Manager 832 108.68 90,417


10,890 Rate 987,195


EM_OFECV  Field Engineering Civil  1,274 77.04 98,149


EM_OFEEL  Field Engineering Electrical  884 77.04 68,125


EM_OFEFM  FLM Modifications FE  1,489 100.26 149,258


EM_OFEME  Field Engineering Mechanical  1,685 77.04 129,814


5,332 Rate 445,346


EM_OMTFM  FLM Maintenance  996 100.26 99,820


EM_OOPFM  FLM Operations  835 100.26 83,747


EM_ORADT  Radiation Technician  560 68.29 38,208


EM_OSTCM  Control Maintainer  677 78.72 53,300


EM_OSTMM  Mechanical Maintainer  53 79.03 4,189


EM_OSTNO Nuclear Operator 403 76.87 30,979


EM_OSTCV Civil Maintainer 328 62.51 20,528


3,852 Rate 330,771


Project Design Total


Design Contract Total 


Clerical Support


CMO Total


Department Manager Total


Design Team Leader Total


Field Engineering Total


Station Support Total
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DNGS Heavy Water Management Building ‐ OPG Costs


EM_OPCMST Cost and Schedule Technician 362 77.37 28,011


EM_OPCSA  Cost and Schedule Analyst  3,550 94.24 334,556


3,912 Rate 362,567


EM_OPRL1  Project MP4  8,314 88.48 735,648


EM_OPRL2  Project MP5  4,712 88.48 416,874


EM_OPRMR  Design Projects Project Manager 3,248 113.26 367,868


16,274 Rate 1,520,391


0


0 0


46,656 4,284,901


ZEXPEN 60,900
ZTRAVL 6,500
ZCMO_DNG


67,400


0


0


EQUIPMENT TOTAL


Project Managemnet Office Total


Design Project Total


Trades Total


LABOR TOTAL


EQUIPMENT
General Expenses
Travel Expenses
CMO Allocation


EPSCA TOTAL


MATERIAL


MATERIAL TOTAL


EPSCA
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DNGS Heavy Water Management Building ‐ Construction Cost Estimate


1.65                    


L W H Nr Norm Ref Productivity DFL Hours Crew Rate Labour Total Rate Equipment Total Material Total


[m] [m] [m] [each] Hrs/unit Unit [multiplier] [Hrs] [$/hr] [$] [$/unit] [$]  [GBP/unit]   [CAD$/unit]  [$]


[formulas >>>] ‐                 ‐                   ‐              ‐           ‐$                               ‐$                               ‐                        ‐$                              
EXTERNAL WORKS


Remove existing surfaces ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
1 Clearing of Site / Site strip; 250mm deep 8.1.1.1 SPRP 4.4.7.1 56.00              30.50         1.00               1,708.00        m2 m2 PP‐DMCDF Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              
2 Remove existing Conc Curbs & Dispose 8.1.2.3 SPRP 4.4.7.1 150.00           1.00               150.00            m 0.02 m CEpg364 Unzoned 1.70 5.10             Groundworks 58.54        298.56$                         3.50 524.70$                         ‐                         ‐$                              
3 Remove existing Asphalt pavement and dispose 8.1.2.3 SPRP 4.4.7.1 80.00              7.00           1.00               560.00            m2 0.03 m2 CEpg419 Unzoned 1.70 28.56           Groundworks 58.54        1,671.96$                      10.43 5,839.68$                      ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              


Ground investigation ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
4 Trial trenches, 3m deep; 5.0m x 0.50m 9.5.3.1 SPRP 4.4.7.1 6.00               6.00                nr 3.18 nr CEpg419 Unzoned 1.70 32.44           Groundworks 58.54        1,898.87$                      42.27 253.64$                         ‐                         ‐$                              
5 Trial trenches, 3m deep, commencing from 3m depth; 5.0m x 0.50m 9.5.3.1 SPRP 4.4.7.1 6.00               6.00                nr 3.18 nr CEpg419 Unzoned 1.70 32.44           Groundworks 58.54        1,898.87$                      42.27 253.64$                         ‐                         ‐$                              


Temporary services ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
6 External Lighting; Lighting Columns, OPG Security Standard c/w with 


lamp 8m high 2 luminaries


Bldg 4.7.2.5 4.00               4.00                nr nr PP‐DMCDF Unzoned 1.70 ‐               External Lighting 64.38        ‐$                               ‐$                               ‐                         ‐$                              


7 Lunchroom Trailers and Washroom Trailers 22ft * 7ft 6" c.w Drying 


Racks, Lockers, Tables, Seating, heaters, Microwave, etc. Including 


transportation @$1200/mnth


Bldg 4.7.2.4 28.00             28.00              mnths Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              


Quantity Labour


 Rate 
CrewQty Unit Zone


Norm


MaterialsConstruction Equipment


R
ef Item


NRM 


Ref
PBS


transportation @$1200/mnth
8 Temporary Offices ‐ 3 ‐ 20' office trailers for 28 months rental @ $750 


ea per month including furniture, mobilisation and demobilisation


Bldg 4.7.2.4 28.00             28.00              mnths Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              


Site access road ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
9 Temporary road to new site 8.2.1.1 Bldg 4.7.2.1 120.00           7.00           1.00               840.00            m2 m2 ARpg429/430 Unzoned 1.70 ‐               Roadworks Crew 58.54        ‐$                               ‐$                               ‐                         ‐$                              


Temporary car parking ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
10 Car parking alternatives 8.2.1.3 Bldg 4.7.2.1 6.00                3.00           20.00             360.00            m2 m2 CEpg579 Unzoned 1.70 ‐               Roadworks Crew 58.54        ‐$                               ‐$                               ‐                         ‐$                              


Temporary Fencing, Railing and Walls ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
11 Fencing, OPG Standard Security height, 2.4m; Corner posts braced, 


intermediate posts at 3m centres, 1.2m set in ground, concrete 


surround.


8.4.1.1 Bldg 4.7.2.3 220.00           1.00               220.00            m m PP‐DMCDF Unzoned 1.70 ‐               Fencing 67.24        ‐$                               ‐$                               ‐                         ‐$                              


12 Pedestrian access around new site Bldg 4.7.2.1 120.00           5.00           1.00               600.00            m2 0.02 m2 Cepg 289 Unzoned 1.70 20.40           Roadworks Crew 58.54        1,194.26$                      0.67 402.00$                         6.05                       9.98                       5,989.50$                     
13 Gates ( 3.6 Mx1.175 H) 8.4.1.3 Bldg 4.7.2.1 4.00               4.00                nr nr CE pg 336 Unzoned 1.70 ‐               Fencing 67.24        ‐$                               ‐$                               ‐                         ‐$                              


Street Furniture ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
14 External Lighting; Lighting Columns, OPG Security Standard c/w with 


lamp 8m high 2 luminnaire


8.7.9.2 SPRP 4.4.7.2 5.00               5.00                nr nr PP‐DMCDF Unzoned 1.70 ‐               External Lighting 64.38        ‐$                               ‐$                               ‐                         ‐$                              


15 Bollards; permanent bollard; non illuminated; galvanised steel 


removable and lockable pattern


8.4.4.3 SPRP 4.4.7.2 40.00             40.00              nr 0.80 nr CEpg441 Unzoned 1.70 54.40           Concrete 62.13        3,380.06$                      19.02 760.98$                         131.26                  216.58                  8,663.16$                     


16 Turnstiles SPRP 4.4.7.2 4.00               4.00                nr nr PP‐WESB Unzoned 1.70 ‐               Building Works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
17 Directional signage SPRP 4.4.7.2 10.00             10.00              nr 0.09 nr ARpg401 Unzoned 1.70 1.53             Concrete 62.13        95.06$                           ‐$                               250.00                  412.50                  4,125.00$                     
18 Removal of one Light post incld UG cable SPRP 4.4.7.2 1.00               1.00                nr 0.61 nr CEpg365 Unzoned 1.70 1.04             External Lighting 64.38        66.76$                           68.24 68.24$                           ‐                         ‐$                              


External drainage ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
19 S li i i li STIE 4 2 11 2 40 00 1 00 40 00 PP DMCDF Z 3 2 33 G d k 58 54 $ $ $19 Sewer line connections to main line STIE 4.2.11.2 40.00              1.00               40.00              m m PP‐DMCDF Zone 3 2.33 ‐             Groundworks 58.54      ‐$                               ‐$                              ‐                       ‐$                             
20 Storm water connections to main line STIE 4.2.11.2 110.00           1.00               50.00              m m Rate Buildup Zone 3 2.33 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              
21 Manholes/Access chambers; 750 x 700 chamber 1500 depth to invert; 


includes excavation, support, backfilling and disposal, concrete base, 


brickwork chamber, concrete cover slab, concrete benching and 


channels, step irons, access cover and frames


8.6.1.5 SPRP 4.4.7.2 6.00               6.00                nr nr CEpg229 Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              


22 Valve Chambers; 1.2m diameter x 2.5m depth 8.6.1.5 SPRP 4.4.7.2 4.00               4.00                nr nr CEpg390 Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              
23 Weeper tiles (perforated pipe in drainage under slab on grade c/w 


Geotextile membrane and stone surround (600mm Dia)


SPRP 4.4.7.1 155.00           155.00            m ‐                    ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              


24 Excavation in rock for weeper tile (1mx1mx1m) SPRP 4.4.7.1 155.00           1.00               155.00            m3 0.80 m3 CEpg169 Unzoned 1.70 210.80         Groundworks 58.54        12,340.65$                   49.19 7,623.91$                      ‐                         ‐$                              


Connection to existing services ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
25 Main water line connections  8.7.1.1 Bldg 4.2.1.4 40.00              1.00               20.00              m m ARpg158 Unzoned 1.70 ‐               Plumbers 66.47        ‐$                               ‐$                               ‐                         ‐$                              
26 Fire Hydrants Bldg 4.2.10.2 2.00               2.00                nr 7.50 nr MEpg253 Unzoned 1.70 25.50           Plumbers 66.47        1,694.99$                      ‐$                               727.76                  1,200.80               2,401.61$                     
27 CCTV cameras Bldg 4.1.3.6‐O 16.00             16.00              nr nr PP‐WESB Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
28 Buried Services ‐ Appendix ‐ F ‐ Standby Generator Cable Duct SPRP 4.1.8.1 1.00                1.00               1.00                item Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
29 Buried Services ‐ Appendix ‐ F ‐ Service water ‐ Low pressure SPRP 4.2.12.1 1.00                1.00               1.00                item Unzoned 1.70 ‐               Plumbers 66.47        ‐$                               ‐$                               ‐                         ‐$                              
30 Buried Services ‐ Appendix ‐ F ‐ Cables 500 below Ground SPRP 4.1.8.1 1.00                1.00               1.00                item Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
31 Buried Services ‐ Appendix ‐ F‐ 12" Steam & 3" Condensate return SPRP 4.2.12.1 1.00                1.00               1.00                item Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              


32 Buried Services ‐ Appendix ‐ F‐ 6" Air SPRP 4.2.12.1 1.00                1.00               1.00                item Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
33 Buried Services ‐ Appendix ‐ F‐ 8" Water SPRP 4.2.12.1 1.00                1.00               1.00                item Unzoned 1.70 ‐               Plumbers 66.47        ‐$                               ‐$                               ‐                         ‐$                              pp $ $ $
34 Buried Services ‐ Appendix ‐ F‐ Inactive Drainage SPRP 4.2.12.1 1.00                1.00               1.00                item Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              
35 Buried Services ‐ Appendix ‐ F‐ Misc Fire Line SPRP 4.3.8.1 1.00                1.00               1.00                item Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
36 Buried Services ‐ Appendix ‐ F‐Fire Protection SPRP 4.3.8.1 1.00                1.00               1.00                item Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
37 Buried Services ‐ Appendix ‐ F‐Helium SPRP 4.2.12.1 1.00                1.00               1.00                item Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
38 Buried Services ‐ Appendix ‐ F‐ Oxygen SPRP 4.2.12.1 1.00                1.00               1.00                item Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
39 Buried Services ‐ Appendix ‐ F‐Argon SPRP 4.2.12.1 1.00                1.00               1.00                item Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
40 Buried Services ‐ Appendix ‐ F‐Nitrogen SPRP 4.2.12.1 1.00                1.00               1.00                item Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
41 Buried Services ‐ Appendix ‐ F‐Box Drain Sump SPRP 4.2.12.1 1.00                1.00               1.00                item Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              
42 Buried Services ‐ Appendix ‐ F‐600 mm Dia Corrugated Steel Pipe CSP 


Yard Drainage


SPRP 4.2.12.1 1.00                1.00               1.00                item Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              


43 Relocate Existing Cable Duct from Standby Generators OIL Tanks # 1 & 


2


SPRP 4.2.12.1 50.00              1.00               1.00                item Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              


44 Relocate existing Low Pressure Service Water open system piping. SPRP 4.2.12.1 30.00              1.00               1.00                item Unzoned 1.70 ‐               Plumbers 66.47        ‐$                               ‐$                               ‐                         ‐$                              


Demolition/removal of existing structures ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
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DNGS Heavy Water Management Building ‐ Construction Cost Estimate


1.65                    


L W H Nr Norm Ref Productivity DFL Hours Crew Rate Labour Total Rate Equipment Total Material Total


[m] [m] [m] [each] Hrs/unit Unit [multiplier] [Hrs] [$/hr] [$] [$/unit] [$]  [GBP/unit]   [CAD$/unit]  [$]


Quantity Labour


 Rate 
CrewQty Unit Zone


Norm


MaterialsConstruction Equipment


R
ef Item


NRM 


Ref
PBS


45 Demolition of existing building (Offices) 9.2.1.1 SPRP 4.4.8.1 7.00                3.00           2.50           3.00               157.50            m3 m3 CE pg162 Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              
46 Demolition of existing underground services (Offices) 9.2.1.2 SPRP 4.4.8.1 7.00                3.00           0.50           3.00               31.50              m3 m3 CE pg162 Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              
47 Temporary Terminating of services 9.4.1.2 Bldg 4.7.2.5 4.00               4.00                nr nr MEpg226 Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              


Asphalt road ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
48 Reinstatement of Asphalt road (incld roadbase) SPRP 4.4.7.2 40.00              4.00           1.00               160.00            m2 m2 ARpg429/430 Unzoned 1.70 ‐               Roadworks Crew 58.54        ‐$                               ‐$                               ‐                         ‐$                              
49 New Kerbs at roads (reinstated road portions) SPRP 4.4.7.2 64.00              1.00               64.00              m m CE pg 80 Unzoned 1.70 ‐               Roadworks Crew 58.54        ‐$                               ‐$                               ‐                         ‐$                              
50 Line painting;Continuous  line in reflectorised white 200mm wide SPRP 4.4.7.2 160.00           1.00               160.00            m m CEpg439 Unzoned 1.70 ‐               Roadworks Crew 58.54        ‐$                               ‐$                               ‐                         ‐$                              


51 Road signs SPRP 4.4.7.2 4.00               4.00                nr nr ARpg155 Unzoned 1.70 ‐               Roadworks Crew 58.54        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


Sub‐Total 24,540.05$                   15,726.79$                   21,179.27$                  


SITE INVESTIGATION
52 CAT scan of existing buried services and other obstacles 9.5.3.1 SPRP 4.4.7.1 1.00               1.00                item Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


Sub‐Total ‐$                               ‐$                               ‐$                              


WORKS TO EXISTING STRUCTURES
53 Remove existing Loading bay and Dock 7.1.1.1 SPRP 4.4.8.1 6.00                5.50           2.50           1.00               82.50              m3 m3 CE pg162 Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              
54 Cut and patch at new openings for pipes 7.1.1.2 SPRP 4.4.7.2 50.00             50.00              nr nr Zone 3 2.33 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
55 New door for Access to new building 7.1.1.2 Bldg 4.4.6.1 1.00               1.00                nr nr ARp141 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


Minor building works ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
56 Repairs to existing building after Ramp removal 8.8.1.1 SPRP 4.4.7.2 25.00              5.00           1.00               125.00            m2 m2 ARp489 Zone 3 2.33 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
57 Repairs to existing building after Loading dock removal 8.8.1.3 SPRP 4.4.7.2 5.00                5.00           1.00               25.00              m2 m2 ARp489 Zone 3 2.33 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


Sub‐Total ‐$                               ‐$                               ‐$                              


SUBSTRUCTURE


EXCAVATION ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


Bulk excavation ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
58 Vacuum Excavation (uptp 2.5 M) at buried services (4 


weeks@$40,000/week


SPRP 4.7.1.2 4.00               4.00                wks ‐                    ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              


59 Hand Excavation around buried services SPRP 4.4.7.1 25.00              0.30           0.30           4.00               9.00                m3 3.15 m3 CE pg 183 Unzoned 1.70 48.20           Groundworks 58.54        2,821.43$                      ‐$                               ‐                         ‐$                              
60 Bulk excavation for tank farm; 10‐15m max depth SPRP 4.4.7.1 24.50              50.00         12.50         15,312.50      m3 0.29 m3 CEpg169 Unzoned 1.70 7,549.06     Groundworks 58.54        441,937.22$                 17.79 272,363.44$                 ‐                         ‐$                              
61 Extra over for excavation in rock; 1.0‐2.0m maximum depth SPRP 4.4.7.1 24.50              50.00         1.00           1,225.00        m3 0.80 m3 CEpg168 Unzoned 1.70 1,666.00     Groundworks 58.54        97,530.97$                   49.19 60,253.46$                   ‐                         ‐$                              
62 Disposal of excavated material to temporary spoil heap; 100m from 


excavations


SPRP 4.4.7.4 15,312.50      15,312.50      m3 0.05 m3 CEpg171 Unzoned 1.70 1,301.56     Groundworks 58.54        76,196.07$                   4.22 64,680.00$                   ‐                         ‐$                              


63 Disposal of excavated rock material to temporary spoil heap; 100m 


from excavations


SPRP 4.4.7.4 1,225.00        1,225.00        m3 0.06 m3 CEpg171 Unzoned 1.70 124.95         Groundworks 58.54        7,314.82$                      5.08 6,225.45$                      ‐                         ‐$                              


64 Disposal of excavated rock material to temporary spoil heap; removal 


15 km distance; using 20 t tipper


SPRP 4.4.7.4 1,225.00        1,225.00        m3 0.23 m3 CEpg171 Unzoned 1.70 478.98         Groundworks 58.54        28,040.15$                   22.23 27,226.24$                   ‐                         ‐$                              


65 Disposal of excavated material from temporary spoil heap to licensed 


tip; Contaminated waste; removal 15 km distance; using 20 t tipper


SPRP 4.4.7.4 7,656.25        7,656.25        m3 0.22 m3 CEpg171 Unzoned 1.70 2,863.44     Groundworks 58.54        167,631.36$                 21.25 162,710.63$                 ‐                         ‐$                              


66 Disposal of excavated material from temporary spoil heap to licensed 


tip; Contaminated waste; removal 15 km distance; using 20 t tipper; 


ADDITIONAL for contaminated sludge


SPRP 4.4.7.4 7,656.25        7,656.25        m3 m3 CEpg171 Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              


67 Disposal of excavated material from temporary spoil heap to licensed 


tip; Un‐contaminated waste; removal 15 km distance; using 20 t tipper


SPRP 4.4.7.4 7,656.25        7,656.25        m3 0.22 m3 CEpg171 Unzoned 1.70 2,863.44     Groundworks 58.54        167,631.36$                 21.25 162,710.63$                 ‐                         ‐$                              


68 Double handling of excavated earth material; using 1.5 m3 tractor 


loader and 22.5 t ADT; 1000m average distance moved


SPRP 4.4.7.4 15,312.50      15,312.50      m3 0.12 m3 CEpg171 Unzoned 1.70 3,123.75     Groundworks 58.54        182,870.57$                 8.81 134,918.44$                 ‐                         ‐$                              


69 Double handling of excavated rock material; using 1.5 m3 tractor 


loader and 22.5 t ADT; 1000m average distance moved


SPRP 4.4.7.4 1,225.00        1,225.00        m3 0.20 m3 CEpg171 Unzoned 1.70 416.50         Groundworks 58.54        24,382.74$                   14.70 18,009.34$                   ‐                         ‐$                              


70 Contaminated waste disposal fees (766 loads x 10 = 7660 M3) SPRP 4.4.7.4 765.63           765.63            loads not included Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              


Detailed excavation ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
71 Detailed excavation for 100Mg tanks; in rock; 1.0‐2.0m maximum 


depth


1.1.1.1 SPRP 4.4.7.1 3.14                9.00           1.50           19.00             805.82            m3 0.80 m3 CEpg169 Unzoned 1.70 1,095.91     Groundworks 58.54        64,156.95$                   49.19 39,635.39$                   ‐                         ‐$                              


72 Detailed excavation for 50Mg tanks; in rock; 1.0‐2.0m maximum depth 1.1.1.1 SPRP 4.4.7.1 3.14                6.25           1.50           2.00               58.90              m3 0.80 m3 CEpg169 Unzoned 1.70 80.11           Groundworks 58.54        4,689.84$                      49.19 2,897.32$                      ‐                         ‐$                              


73 Detailed excavation for 25Mg tanks; in rock 1.1.1.1 SPRP 4.4.7.1 3.14                5.06           1.50           4.00               95.43              m3 0.80 m3 CEpg169 Unzoned 1.70 129.78         Groundworks 58.54        7,597.53$                      49.19 4,693.66$                      ‐                         ‐$                              
74 Detail Excavation for dike foundations; in rock; 1.0‐2.0m maximum  1.1.1.1 SPRP 4.4.7.1 24.50              1.70          1.00           2.00               83.30              m3 0.80 m3 CEpg169 Unzoned 1.70 113.29       Groundworks 58.54      6,632.11$                      49.19 4,097.24$                     ‐                       ‐$                             Detail Excavation for dike foundations; in rock; 1.0 2.0m maximum 


depth


1.1.1.1 SPRP 4.4.7.1 24.50              1.70          1.00           2.00               83.30              m3 0.80 m3 CEpg169 Unzoned 1.70 113.29       Groundworks 58.54      6,632.11$                      49.19 4,097.24$                                            $                             


75 Detail Excavation for dike foundations; in rock; 1.0‐2.0m maximum 


depth


1.1.1.1 SPRP 4.4.7.1 50.00              1.70           1.00           2.00               170.00            m3 0.80 m3 CEpg169 Unzoned 1.70 231.20         Groundworks 58.54        13,534.91$                   49.19 8,361.71$                      ‐                         ‐$                              


76 Excavation for Inspection pit  1.1.1.1 SPRP 4.4.7.1 5.50                5.50           13.00         1.00               393.25            m3 0.29 m3 CEpg169 Unzoned 1.70 193.87         Groundworks 58.54        11,349.67$                   17.79 6,994.74$                      ‐                         ‐$                              
77 Excavation for Inspection pit ; in rock 1.1.1.1 SPRP 4.4.7.1 5.50                5.50           3.00           1.00               90.75              m3 0.80 m3 CEpg169 Unzoned 1.70 123.42         Groundworks 58.54        7,225.25$                      49.19 4,463.67$                      ‐                         ‐$                              
78 Detail Excavation for Weeper Tiles in Rock 1.1.1.1 SPRP 4.4.7.1 172.00           0.40           0.35           1.00               24.08              m3 0.80 m3 CEpg169 Unzoned 1.70 32.75           Groundworks 58.54        1,917.18$                      49.19 1,184.41$                      ‐                         ‐$                              
79 Disposal of caisson spoils; removal 15 km distance; using 20 t tipper 8.8.3.1 SPRP 4.4.7.4 25.50              0.40           15.00         2.00               306.00            m3 0.22 m3 CEpg171 Unzoned 1.70 114.44         Groundworks 58.54        6,699.78$                      21.25 6,503.11$                      ‐                         ‐$                              


80 Disposal of caisson spoils; removal 15 km distance; using 20 t tipper 8.8.3.1 SPRP 4.4.7.4 51.00              0.40           15.00         2.00               612.00            m3 0.22 m3 CEpg171 Unzoned 1.70 228.89         Groundworks 58.54        13,399.56$                   21.25 13,006.22$                   ‐                         ‐$                              


81 Disposal of excavated rock material to temporary spoil heap; 100m 


from excavations


1.2.1.5 SPRP 4.4.7.4 1,328.28        1,328.28        m3 0.06 m3 CEpg171 Unzoned 1.70 135.48         Groundworks 58.54        7,931.53$                      5.08 6,750.32$                      ‐                         ‐$                              


82 Disposal of excavated material to temporary spoil heap; 100m from 


excavations


1.2.1.5 SPRP 4.4.7.4 393.25           393.25            m3 0.05 m3 CEpg171 Unzoned 1.70 33.43           Groundworks 58.54        1,956.84$                      4.22 1,661.09$                      ‐                         ‐$                              
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NRM 


Ref
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83 Disposal of excavated rock material to temporary spoil heap; removal 


15 km distance; using 20 t tipper


SPRP 4.4.7.4 1,328.28        1,328.28        m3 0.23 m3 CEpg171 Unzoned 1.70 519.36         Groundworks 58.54        30,404.21$                   22.23 29,521.67$                   ‐                         ‐$                              


84 Disposal of excavated material from temporary spoil heap to licensed 


tip; Contaminated waste; removal 15 km distance; using 20 t tipper


SPRP 4.4.7.4 393.25           393.25            m3 0.22 m3 CEpg171 Unzoned 1.70 147.08         Groundworks 58.54        8,610.09$                      21.25 8,357.35$                      ‐                         ‐$                              


85 Double handling of excavated earth material; using 1.5 m3 tractor 


loader and 22.5 t ADT; 1000m average distance moved


SPRP 4.4.7.4 393.25           393.25            m3 0.12 m3 CEpg171 Unzoned 1.70 80.22           Groundworks 58.54        4,696.41$                      8.81 3,464.93$                      ‐                         ‐$                              


86 Double handling of excavated rock material; using 1.5 m3 tractor 


loader and 22.5 t ADT; 1000m average distance moved


SPRP 4.4.7.4 1,328.28        1,328.28        m3 0.20 m3 CEpg171 Unzoned 1.70 451.61         Groundworks 58.54        26,438.44$                   14.70 19,527.70$                   ‐                         ‐$                              


87 Contaminated waste disposal fees 1.2.1.2 SPRP 4.4.7.4 39.33              39.33              loads 0.22 CEpg171 Unzoned 1.70 14.71           Groundworks 58.54        861.01$                         ‐$                               ‐                         ‐$                              


Earthwork support ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
88 Caissons; bored in situ reinforced concrete piling; vertical 450mm 


diameter cast‐in‐place piles; 20N/mm2 concrete; nominal 


reinforcement


8.8.3.1 SPRP 4.4.7.1 14.00         504.00           7,056.00        m m CEpg453 Unzoned 1.70 ‐               Concrete 62.13        ‐$                               ‐$                               ‐                         ‐$                              


89 Caissons; bored in situ reinforced concrete piling; vertical 450mm 


diameter empty bores


8.8.3.1 SPRP 4.4.7.1 14.00         504.00           7,056.00        m m CEpg453 Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              


90 Trimming material other than topsoil rock or artificial hard material; 8 8 3 1 SPRP 4 4 7 1 149 00 12 50 1 00 1 862 50 m2 0 06 m2 CEpg170 Unzoned 1 70 189 98 Groundworks 58 54 11 121 52$ 2 06 3 841 41$ ‐ ‐$90 Trimming material other than topsoil, rock or artificial hard material; 


using D4H dozer, tractor loader or motor grader average rate to sides 


of caisson walls; 45‐90˚ to horizontal


8.8.3.1 SPRP 4.4.7.1 149.00           12.50         1.00               1,862.50        m2 0.06 m2 CEpg170 Unzoned 1.70 189.98       Groundworks 58.54      11,121.52$                   2.06 3,841.41$                     ‐                       ‐$                             


91 Trimming rock; using D6E dozer; vertical to sides of caisson walls 8.8.3.1 SPRP 4.4.7.1 149.00           1.00               149.00            m2 1.06 m2 CEpg170 Unzoned 1.70 268.50         Groundworks 58.54        15,718.41$                   39.55 5,893.02$                      ‐                         ‐$                              


92 Steel in Caissons (Soldier Piles) IPN 280 @ 54Kgs/LM; 203 x 203 mm; 


length 15m


SPRP 4.4.7.1 30.00             30.00              nr nr CEpg267 Unzoned 1.70 ‐               Concrete 62.13        ‐$                               ‐$                               ‐                         ‐$                              


93 Waterproofing to sides of wall (inside face); Bituthene 4000; lapped 


joints; at any inclination


1.3.1.1 SPRP 4.4.7.1 149.00           15.00         1.00               2,235.00        m2 0.08 m2 CEpg479 Unzoned 1.70 303.96         Groundworks 58.54        17,794.43$                   2.16 4,830.95$                      12.84                    21.19                    47,350.71$                  


94 Shoring for inspection pit 8.8.3.1 SPRP 4.4.7.1 28.00              16.00         1.00               448.00            m2 Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              


Dewatering ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
95 Dewatering equipment (rental 3months) 9.3.1.1 SPRP 4.7.1.3 1.00               1.00                item Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              
96 Holding tanks and filter bags(rental 3months) 9.3.1.1 SPRP 4.7.1.3 1.00               1.00                item Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              
97 75mm pipes for temp dewatering ‐ 2 lines for 300m length discharge 


to Intake


SPRP 4.7.1.3 600.00           1.00               600.00            m Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              


98 Pumps rental (3 months) 600 V ‐ 2 ea SPRP 4.7.1.3 6.00               6.00                mnths Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              
99 Diesel Genset for Pumps rental (3 months) SPRP 4.7.1.3 6.00               6.00                mnths Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              
100 Diesel fuel (50 liters daily for 60 daysx2 ea) SPRP 4.7.1.3 1.00                1.00           1.00           6,000.00       6,000.00        litres Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


BELOW GROUND CONSTRUCTION ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


Slab on grade ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
101 Level and compact bottoms of excavations 1.4.1.1 Bldg 4.4.7.1 21.50              47.00         1.00               1,010.50        m2 0.08 m2 CEpg170 Unzoned 1.70 137.43         Groundworks 58.54        8,045.31$                      29.85 30,161.91$                   ‐                         ‐$                              
102 Formwork to sides of slab on grade; plane vertical; width 0.3m 1.4.1.1 Bldg 4.4.1.1 137.00           0.30           1.00               41.10              m2 0.70 m2 CEpg 192 Unzoned 1.70 48.91           Concrete 62.13        3,038.89$                      13.41 551.34$                         9.47                       15.63                    642.21$                        


103 Reinforcement to insitu concrete slab; 100kg/m3; deformed high yield 


steel bars in bent and cut lengths; using 16mm nominal size


1.4.1.1 Bldg 4.4.1.2 30.50             30.50              MT 6.15 Tonne CEpg196 Unzoned 1.70 318.88         Concrete 62.13        19,812.98$                   149.94 4,573.03$                      682.96                  1,126.88               34,369.76$                  


104 Insitu concrete slab on grade; Grade C40 cement; 300mm thick 1.4.1.1 Bldg 4.4.1.1 21.50              47.00         0.30           1.00               303.15            m3 0.18 m3 CEpg190/187 Unzoned 1.70 92.76           Concrete 62.13        5,763.75$                      19.06 5,777.28$                      225.00                  68,208.75$                  
105 Less: Pad foundations for tanks 1.4.1.1 Bldg 4.4.1.1 (80.00)            (80.00)             m3 0.18 m3 CEpg190/187 Unzoned 1.70 (24.48)          Concrete 62.13        (1,521.03)$                    19.06 (1,524.60)$                    225.00                  (18,000.00)$                 
106 Surface finish to insitu concrete slab on grade; Float finish Bldg 4.4.1.1 21.50              47.00         1.00               1,010.50        m2 0.02 m2 CEpg 202 Unzoned 1.70 34.36           Concrete 62.13        2,134.72$                      ‐$                               ‐                         ‐$                              
107 Weeping tiles below  slab on grade; 225mm pipes unplasticized pvc 


pipes


1.4.1.8 Bldg 4.4.1.1 172.00           1.00               172.00            m 0.07 m CEpg222 Unzoned 1.70 20.47           Groundworks 58.54        1,198.24$                      0.74 127.71$                         72.06                    118.90                  20,450.63$                  


Pad foundations for tanks ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
108 Formwork for  19 ‐ 100 Mg Tank Foundations; curved; width exceeding 


1.22m


1.1.1.1 Bldg 4.4.1.1 6.28                3.50           2.00           19.00             835.66            m2 0.52 m2 CEpg192 Unzoned 1.70 738.73         Concrete 62.13        45,899.67$                   9.97 8,328.22$                      10.79                    17.80                    14,877.74$                  


109 Formwork for  2 ‐ 50 Mg Tank Foundations; curved; width exceeding 


1.22m


1.1.1.1 Bldg 4.4.1.1 6.28                2.75           1.75           2.00               60.48              m2 0.52 m2 CEpg192 Unzoned 1.70 53.46           Concrete 62.13        3,321.69$                      9.97 602.70$                         10.79                    17.80                    1,076.68$                     


110 Formwork for  4 ‐ 25 Mg Tank Foundations; curved; width exceeding 


1.22m


1.1.1.1 Bldg 4.4.1.1 6.28                2.50           1.50           4.00               94.25              m2 0.52 m2 CEpg192 Unzoned 1.70 83.32           Concrete 62.13        5,176.65$                      9.97 939.27$                         10.79                    17.80                    1,677.94$                     


111 Reinforcement in Tank Foundations (150 Kgs/M3); deformed high 


yield steel bars in bent and cut lengths; using 16mm nominal size


1.1.1.1 Bldg 4.4.1.2 249.38           249.38            MT 6.15 Tonne CEpg196 Unzoned 1.70 2,607.22     Concrete 62.13        161,995.43$                 149.94 37,390.17$                   682.96                  1,126.88               281,015.05$                


112 Concrete  for  19 ‐ 100 Mg Tank Foundations; thickness exceeding 


500mm


1.1.1.1 Bldg 4.4.1.1 3.14                12.25         2.00           19.00             1,462.41        m3 0.15 m3 CEpg190/187 Unzoned 1.70 372.91         Concrete 62.13        23,170.51$                   15.97 23,357.63$                   225.00                  329,042.56$                


113 Concrete for 2‐ 50 Mg Tank Foundations; thickness exceeding 500mm 1.1.1.1 Bldg 4.4.1.1 3.14                7.56           1.75           2.00               83.15              m3 0.15 m3 CEpg190/187 Unzoned 1.70 21.20           Concrete 62.13        1,317.50$                      15.97 1,328.14$                      225.00                  18,709.66$                  


114 Concrete for 4 ‐ 25 Mg Tank Foundations; thickness exceeding 500mm 1.1.1.1 Bldg 4.4.1.1 3.14                6.25           1.50           4.00               117.81            m3 0.15 m3 CEpg190/187 Unzoned 1.70 30.04           Concrete 62.13        1,866.58$                      15.97 1,881.66$                      225.00                  26,507.19$                  


115 Connection to main inspection pit (600 dia PVC) 1.4.1.8 Bldg 4.4.1.1 50.00              50.00              m Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              


Inspection chamber ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
116 Formwork in Inspection Chamber ‐Base slab; 250mm thick 1.4.1.8 Bldg 4.4.1.1 10.50              0.30           1.00               3.15                m2 0.38 m2 CEpg193 Unzoned 1.70 2.03             Concrete 62.13        126.44$                         7.28 22.92$                           12.86                    21.22                    66.84$                          
117 Formwork in Inspection Chamber ‐ Walls 1.4.1.8 Bldg 4.4.1.1 10.00              15.00         1.00               150.00            m2 0.48 m2 CEpg193 Unzoned 1.70 122.40         Concrete 62.13        7,605.14$                      9.21 1,381.05$                      21.08                    34.78                    5,217.30$                     
118 Formwork in Inspection Chamber ‐Walls 1.4.1.8 Bldg 4.4.1.1 11.60              15.00         1.00               174.00            m2 0.48 m2 CEpg193 Unzoned 1.70 141.98         Concrete 62.13        8,821.96$                      9.21 1,602.02$                      21.08                    34.78                    6,052.07$                     
119 Formwork in Inspection Chamber ‐ Top Slab; 250mm thick 1.4.1.8 Bldg 4.4.1.1 2.50                2.50           1.00               6.25                m2 0.38 m2 CEpg193 Unzoned 1.70 4.04             Concrete 62.13        250.86$                         7.28 45.48$                           12.86                    21.22                    132.62$                        
120 Formwork in Inspection Chamber ‐ Top Slab; 250mm thick 1.4.1.8 Bldg 4.4.1.1 11.60              0.30           1.00               3.48                m2 0.38 m2 CEpg193 Unzoned 1.70 2.25             Concrete 62.13        139.68$                         7.28 25.32$                           12.86                    21.22                    73.84$                          
121 Reinforcement in Inspection Chamber (150kgs/m3) 1.4.1.8 Bldg 4.4.1.2 1.00               1.00                MT 6.15 Tonne CEpg196 Unzoned 1.70 10.46           Concrete 62.13        649.61$                         149.94 149.94$                         682.96                  1,126.88               1,126.88$                     
122 Concrete in Inspection Chamber ‐ Blinding; 150‐300mm thick 1.4.1.8 Bldg 4.4.1.1 2.60                2.60           0.20           1.00               1.35                m3 0.16 m3 CEpg189/187 Unzoned 1.70 0.37             Concrete 62.13        22.85$                           3.27 4.42$                             225.00                  304.20$                        
123 Concrete in Inspection Chamber ‐ Base Slab; 250mm thick 1.4.1.8 Bldg 4.4.1.1 2.60                2.60           0.25           1.00               1.69                m3 0.18 m3 CEpg190/187 Unzoned 1.70 0.52             Concrete 62.13        32.13$                           19.06 32.21$                           225.00                  380.25$                        
124 Concrete in Inspection Chamber ‐ Walls 1.4.1.8 Bldg 4.4.1.1 2.90                0.25           15.00         2.00               21.75              m3 0.22 m3 CEpg190/187 Unzoned 1.70 8.13             Concrete 62.13        505.42$                         23.30 506.73$                         225.00                  4,893.75$                     
125 Concrete in Inspection Chamber ‐ Walls 1.4.1.8 Bldg 4.4.1.1 2.50                0.25           15.00         2.00               18.75              m3 0.22 m3 CEpg190/187 Unzoned 1.70 7.01             Concrete 62.13        435.71$                         23.30 436.84$                         225.00                  4,218.75$                     
126 Concrete in Inspection Chamber ‐ Top Slab 1.4.1.8 Bldg 4.4.1.1 2.90                2.90           0.25           1.00               2.10                m3 0.18 m3 CEpg190/187 Unzoned 1.70 0.64             Concrete 62.13        39.97$                           19.06 40.07$                           225.00                  473.06$                        
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DNGS Heavy Water Management Building ‐ Construction Cost Estimate


1.65                    


L W H Nr Norm Ref Productivity DFL Hours Crew Rate Labour Total Rate Equipment Total Material Total


[m] [m] [m] [each] Hrs/unit Unit [multiplier] [Hrs] [$/hr] [$] [$/unit] [$]  [GBP/unit]   [CAD$/unit]  [$]


Quantity Labour


 Rate 
CrewQty Unit Zone


Norm


MaterialsConstruction Equipment


R
ef Item


NRM 


Ref
PBS


Basement Walls ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
127 Formwork in Dike wall Foundations; rough finish; plane vertical; width 


exceeding 1.22m


1.3.1.1 Bldg 4.4.1.1 21.50              1.50           2.00           1.00               64.50              m2 0.47 m2 CEpg192 Unzoned 1.70 51.54           Concrete 62.13        3,202.08$                      9.14 589.59$                         9.47                       15.63                    1,007.84$                     


128 Formwork in Dike wall Foundations; rough finish; plane vertical; width 


exceeding 1.22m


1.3.1.1 Bldg 4.4.1.1 47.00              1.50           2.00           1.00               141.00            m2 0.47 m2 CEpg192 Unzoned 1.70 112.66         Concrete 62.13        6,999.90$                      9.14 1,288.88$                      9.47                       15.63                    2,203.20$                     


129 Concrete in Dike wall Foundations; thickness exceeding 500mm 1.3.1.1 Bldg 4.4.1.1 24.50              2.00           1.50           2.00               147.00            m3 0.15 m3 CEpg190/187 Unzoned 1.70 37.49           Concrete 62.13        2,329.07$                      15.97 2,347.88$                      225.00                  33,075.00$                  


130 Concrete in Dike wall Foundations; thickness exceeding 500mm 1.3.1.1 Bldg 4.4.1.1 47.00              2.00           1.50           2.00               282.00            m3 0.15 m3 CEpg190/187 Unzoned 1.70 71.91           Concrete 62.13        4,468.02$                      15.97 4,504.10$                      225.00                  63,450.00$                  


131 Formwork in Dike wall  1.3.1.1 Bldg 4.4.1.1 21.50              2.00           13.00         1.00               559.00            m2 0.48 m2 CEpg193 Unzoned 1.70 456.14         Concrete 62.13        28,341.82$                   9.21 5,146.71$                      21.08                    34.78                    19,443.14$                  
132 Formwork in Dike wall  1.3.1.1 Bldg 4.4.1.1 47.00              2.00           13.00         1.00               1,222.00        m2 0.48 m2 CEpg193 Unzoned 1.70 997.15         Concrete 62.13        61,956.54$                   9.21 11,250.95$                   21.08                    34.78                    42,503.60$                  
133 Reinforcement in Walls/Dikes (@120kgs/M3) 1.3.1.1 Bldg 4.4.1.2 1.00               420.00            MT 6.15 Tonne CEpg196 Unzoned 1.70 4,391.10     Concrete 62.13        272,834.41$                 149.94 62,972.91$                   682.96                  1,126.88               473,288.51$                
134 Concrete in Dike wall  1.3.1.1 Bldg 4.4.1.1 24.50              1.50           13.00         2.00               955.50            m3 0.22 m3 CEpg190/187 Unzoned 1.70 357.36         Concrete 62.13        22,203.84$                   23.30 22,261.24$                   225.00                  214,987.50$                
135 Concrete in Dike wall  1.3.1.1 Bldg 4.4.1.1 47.00              1.50           13.00         2.00               1,833.00        m3 0.22 m3 CEpg190/187 Unzoned 1.70 685.54         Concrete 62.13        42,595.12$                   23.30 42,705.23$                   225.00                  412,425.00$                


Concrete Ancillaries ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
136 Step ladders inside Inspection Chamber 1.4.1.8 Bldg 4.4.3.3 50.00             50.00              nr nr CEpg228 Unzoned 1.70 ‐               Concrete 62.13        ‐$                               ‐$                               ‐                         ‐$                              
137 Manhole cover to inspection chamber; Complete with frame; Bed and 1 4 1 8 Bldg 4 4 3 3 1 00 1 00 nr nr CEpg228 Unzoned 1 70 ‐ Concrete 62 13 ‐$ ‐$ ‐ ‐$137 Manhole cover to inspection chamber; Complete with frame; Bed and 


set in concrete; access cover and frame


1.4.1.8 Bldg 4.4.3.3 1.00               1.00                nr nr CEpg228 Unzoned 1.70 ‐             Concrete 62.13      ‐$                               ‐$                              ‐                       ‐$                             


138 Rock anchors; 25mm  diameter; 2m length; including drilling, steel and 


grout


1.4.1.9 Bldg 4.4.1.2 12.00             12.00              nr nr CEpg154/MEpg6


52


Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              


139 Rock Anchors 25mm ‐ 2M Deep; including drilling, steel and grout 1.1.1.1 Bldg 4.4.1.2 421.00           421.00            nr nr CEpg154/MEpg6


52


Unzoned 1.70 ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              


140 Rock anchors 25mm 2M length for Dike wall Bldg 4.4.1.2 145.00           145.00            nr ‐                    ‐               Groundworks 58.54        ‐$                               ‐$                               ‐                         ‐$                              
141 Insulation at Basement upto 1.5 M; boards; polystherene standard 


grade; fixing with adhesive; to walls; 40mm thick


Bldg 4.4.5.1 149.00           2.00           1.00               298.00            m2 0.08 m2 CEpg344 Unzoned 1.70 40.53           Groundworks 58.54        2,372.59$                      ‐$                               5.68                       9.37                       2,792.86$                     


142 Insulation at Loading bay walls; boards; polystherene standard grade; 


fixing with adhesive; to floors; 40mm thick


Bldg 4.4.5.1 5.50                5.00           1.00               27.50              m2 0.08 m2 CEpg344 Unzoned 1.70 3.74             Groundworks 58.54        218.95$                         ‐$                               5.68                       9.37                       257.73$                        


143 Insulation at Loading bay slab; boards; polystherene standard grade; 


fixing with adhesive; to walls; 40mm thick


Bldg 4.4.5.1 5.50                1.50           1.00               8.25                m2 0.06 m2 CEpg344 Unzoned 1.70 0.84             Groundworks 58.54        49.26$                           ‐$                               7.13                       11.76                    97.06$                          


144 Trace heating to Loading bay Ramp & slab Bldg 4.4.5.1 16.00              5.50           1.00               88.00              m2 m2 PP‐Ext Str Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


Sub‐Total 2,206,514.66$             1,355,592.48$             2,114,399.86$            


SUPERSTRUCTURE


Insitu concrete walls to first floor ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
145 Formwork ‐  wall above Lvl 100.00 ‐ 5 M high external; basic finish; 


height 3m above floor level


2.5.1.1 Bldg 4.4.1.1 137.00           5.00           2.00               1,370.00        m2 2.04 m2 ARp203 Unzoned 1.70 4,751.16     Concrete 62.13        295,206.20$                 ‐$                               9.55                       15.76                    21,587.78$                  


146 Reinforcement in concrete walls; 120kgs/m3; 12 mm diameter; bent Bldg 4.4.1.2 20.55             20.55              MT 24.00 tonne ARp206 Unzoned 1.70 838.44         Concrete 62.13        52,095.21$                   ‐$                               504.01                  831.62                  17,089.72$                  


$ $ $147 Concrete wall above Lvl 100.00 ‐ 5 M high external; grade C40 2.5.1.1 Bldg 4.4.1.1 137.00           0.25          5.00           1.00               171.25            m3 2.73 m3 ARp199 Unzoned 1.70 794.77       Concrete 62.13      49,381.92$                   ‐$                              225.00                38,531.25$                 
148 Formwork Columns (400x400) ‐  wall above Lvl 100.00 ‐7.8 M high  2.5.1.1 Bldg 4.4.1.1 4.00                0.40           7.80           12.00             149.76            m2 5.10 m2 ARp204 Unzoned 1.70 1,298.42     Concrete 62.13        80,675.33$                   ‐$                               7.53                       12.42                    1,860.69$                     


149 Reinforcement for Columns (400x400) @ 150 kgs/m3; 12mm 


diameter; bent


Bldg 4.4.1.2 2.25               2.25                MT 24.00 tonne ARp206 Unzoned 1.70 91.65           Concrete 62.13        5,694.73$                      ‐$                               504.01                  831.62                  1,868.14$                     


150 Columns (400x400) ‐ Concrete wall above Lvl 100.00 ‐ 7.8 M high  2.5.1.1 Bldg 4.4.1.1 0.40                0.40           7.80           12.00             14.98              m3 4.44 m3 ARp199 Unzoned 1.70 113.04         Concrete 62.13        7,023.50$                      ‐$                               225.00                  3,369.60$                     


151 Concrete topping finishes ‐ Hardeners; Two coats epoxy anti slip floor 


paint on screeded surfaces


2.2.1.1 Bldg 4.4.1.1 48.50              21.50         1.00               1,042.75        m2 0.25 m2 ARp383 Unzoned 1.70 443.17         Concrete 62.13        27,535.63$                   ‐$                               11.54                    19.04                    19,855.00$                  


Insitu concrete upper floors ‐ Beams ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
152 Formwork for Beams (300x750) 2.2.1.1 Bldg 4.4.1.1 75.00              1.80           1.00               135.00            m2 2.41 m2 ARp204 Unzoned 1.70 553.10         Concrete 62.13        34,365.73$                   ‐$                               9.55                       15.76                    2,127.26$                     
153 Reinforcement in Beams (300x750) @ 200kg/m3 2.2.1.1 Bldg 4.4.1.2 1.00                17.00         0.20           1.00               3.40                MT 24.00 tonne ARp206 Unzoned 1.70 138.72         Concrete 62.13        8,619.16$                      ‐$                               504.01                  831.62                  2,827.50$                     
154 Concrete in Beams (300x750) 2.2.1.1 Bldg 4.4.1.1 75.00              0.30           0.75           1.00               16.88              m3 4.44 m3 ARp199 Unzoned 1.70 127.37         Concrete 62.13        7,914.10$                      ‐$                               225.00                  3,796.88$                     
155 35mpa Concrete in Suspended slab at Lvl 107.8 ‐ 300mm thk 2.2.1.1 Bldg 4.4.1.1 660.00           1.00           0.30           1.00               198.00            m3 2.59 m3 ARp199 Unzoned 1.70 871.79         Concrete 62.13        54,167.61$                   ‐$                               225.00                  44,550.00$                  
156 Formwork in Suspended slab at Lvl 107.8 ‐ 300mm thk 2.2.1.1 Bldg 4.4.1.1 660.00           1.00               660.00            m2 3.34 m2 ARpg202 Unzoned 1.70 3,747.48     Concrete 62.13        232,844.05$                 ‐$                               9.34                       15.41                    10,171.26$                  
157 Formwork (sides)  in Suspended slab at Lvl 107.8 ‐ 300mm thk 2.2.1.1 Bldg 4.4.1.1 103.00           0.30           1.00               30.90              m2 3.34 m2 ARpg202 Unzoned 1.70 175.45         Concrete 62.13        10,901.34$                   ‐$                               9.34                       15.41                    476.20$                        
158 Reinforcement  in Suspended slab at Lvl 107.8 @ 150kgs/m3 2.2.1.1 Bldg 4.4.1.2 29.70             29.70              MT 24.00 tonne ARp206 Unzoned 1.70 1,211.76     Concrete 62.13        75,290.89$                   ‐$                               504.01                  831.62                  24,699.01$                  
159 35 mpa Concrete in Beams External at Lvl 107.80 (350x700) 2.2.1.1 Bldg 4.4.1.1 103.00           0.35           0.40           1.00               14.42              m3 4.44 m3 ARp199 Unzoned 1.70 108.84         Concrete 62.13        6,762.74$                      ‐$                               225.00                  3,244.50$                     
160 35 mpa Concrete in Beams Internal at Lvl 107.80 (350x700) 2.2.1.1 Bldg 4.4.1.1 73.50              0.35           0.40           1.00               10.29              m3 4.44 m3 ARp199 Unzoned 1.70 77.67           Concrete 62.13        4,825.84$                      ‐$                               225.00                  2,315.25$                     
161 Formwork for Beams External at Lvl 107.80 (350x700) 2.2.1.1 Bldg 4.4.1.1 103.50           0.40           2.00               82.80              m2 2.41 m2 ARp204 Unzoned 1.70 339.23         Concrete 62.13        21,077.65$                   ‐$                               9.55                       15.76                    1,304.72$                     
162 Formwork for Beams Internal at Lvl 107.80 (350x700) 2.2.1.1 Bldg 4.4.1.1 73.50              0.40           2.00               58.80              m2 2.41 m2 ARp204 Unzoned 1.70 240.90         Concrete 62.13        14,968.18$                   ‐$                               9.55                       15.76                    926.54$                        
163 Reinforcement  in Beams at Lvl 107.8 @ 150kgs/m3 2.2.1.1 Bldg 4.4.1.2 6.49               6.49                MT 24.00 tonne ARp206 Unzoned 1.70 264.63         Concrete 62.13        16,442.31$                   ‐$                               504.01                  831.62                  5,393.86$                     
164 35 mpa Concrete in Column footing (1.2x1.2x1.5) 6 ea 2.2.1.1 Bldg 4.4.1.1 1.20                1.20          1.50           6.00               12.96              m3 0.18 m3 CEpg190/187 Unzoned 1.70 3.97           Concrete 62.13      246.41$                         19.06 246.99$                        225.00                2,916.00$                    35 mpa Concrete in Column footing (1.2x1.2x1.5) 6 ea 2.2.1.1 Bldg 4.4.1.1 1.20                1.20          1.50           6.00               12.96              m3 0.18 m3 CEpg190/187 Unzoned 1.70 3.97           Concrete 62.13      246.41$                         19.06 246.99$                        225.00                2,916.00$                    
165 Rock anchors 25mm 2M length for Col footing 9ea/6ftgs 2.2.1.1 Bldg 4.4.1.2 54.00             54.00              nr nr Unzoned 1.70 ‐               Concrete 62.13        ‐$                               ‐$                               ‐                         ‐$                              
166 Reinforcement in Col footing at 120kgs/m3 2.2.1.1 Bldg 4.4.1.2 1.56               1.56                MT 24.00 tonne ARp206 Unzoned 1.70 63.45           Concrete 62.13        3,942.50$                      ‐$                               504.01                  831.62                  1,293.33$                     
167 35 mpa Concrete in Columns (600x600) lvl 87.00 to lvl100.00 2.2.1.1 Bldg 4.4.1.1 0.60                0.60           12.60         6.00               27.22              m3 4.44 m3 ARp199 Unzoned 1.70 205.43         Concrete 62.13        12,763.86$                   ‐$                               225.00                  6,123.60$                     
168 Formwork for Columns (600x600) 2.2.1.1 Bldg 4.4.1.1 4.00                0.60           12.60         6.00               181.44            m2 5.10 m2 ARp204 Unzoned 1.70 1,573.08     Concrete 62.13        97,741.26$                   ‐$                               7.53                       12.42                    2,254.30$                     
169 Reinforcement in Columns @ 150kgs/m3 2.2.1.1 Bldg 4.4.1.2 4.08               4.08                MT 24.00 tonne ARp206 Unzoned 1.70 166.56         Concrete 62.13        10,349.08$                   ‐$                               504.01                  831.62                  3,394.99$                     
170 35 mpa Concrete in Columns (450x450) at Lvl 100.00 to Lvl 107.80 2.2.1.1 Bldg 4.4.1.1 0.45                0.45           7.30           6.00               8.87                m3 4.44 m3 ARp199 Unzoned 1.70 66.95           Concrete 62.13        4,159.65$                      ‐$                               225.00                  1,995.64$                     


171 Formwork for Columns (450x450) 2.2.1.1 Bldg 4.4.1.1 4.00                0.45           7.30           6.00               78.84              m2 5.10 m2 ARp204 Unzoned 1.70 683.54         Concrete 62.13        42,470.91$                   ‐$                               7.53                       12.42                    979.55$                        
172 Reinforcement in Columns @ 150kgs/m3 2.2.1.1 Bldg 4.4.1.2 1.33               1.33                MT 24.00 tonne ARp206 Unzoned 1.70 54.28           Concrete 62.13        3,372.69$                      ‐$                               504.01                  831.62                  1,106.40$                     
173 Reinforcement at Column locations in Dike walls (ext) @150kgs/m3 2.2.1.1 Bldg 4.4.1.2 4.80               4.80                MT 24.00 tonne ARp206 Unzoned 1.70 195.84         Concrete 62.13        12,168.22$                   ‐$                               504.01                  831.62                  3,991.76$                     


Insitu concrete upper floor ‐ Ground floor slab ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
174 Formwork for Suspended slab at 100.00 2.2.1.1 Bldg 4.4.1.1 48.50              21.50         1.00               1,042.75        m2 3.34 m2 ARpg202 Unzoned 1.70 5,920.73     Concrete 62.13        367,875.96$                 ‐$                               9.34                       15.41                    16,069.82$                  
175 Reinforcement at Suspended slab at 100.00 (120Kg/m3) 2.2.1.1 Bldg 4.4.1.2 1.00                1.00           44.10             44.10              m2 24.00 tonne ARp206 Unzoned 1.70 1,799.28     Concrete 62.13        111,795.56$                 ‐$                               504.01                  831.62                  36,674.29$                  
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176 Concrete in Suspended slab at  LVL‐100.00; thickness 150‐450mm 2.2.1.1 Bldg 4.4.1.1 50.00              24.50         0.30           1.00               367.50            m3 2.59 m3 ARp199 Unzoned 1.70 1,618.10     Concrete 62.13        100,538.37$                 ‐$                               225.00                  82,687.50$                  


177 Less Concrete  at Openings in slab ‐ Elevators/Staircase 2.2.1.1 Bldg 4.4.1.1 1.00                1.00           1.00           1.00               1.00                m3 2.59 m3 ARp199 Unzoned 1.70 4.40             Concrete 62.13        273.57$                         ‐$                               225.00                  225.00$                        


Insitu concrete loading bay ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
178 Formwork  for Ramps to Loading Bay; sloping 5.10.7.1 Bldg 4.4.1.1 1.00                1.00           13.00             13.00              m2 3.72 m2 ARpg202 Unzoned 1.70 82.21           Concrete 62.13        5,108.12$                      ‐$                               9.55                       15.76                    204.85$                        
179 Formwork  for Walls & Fdn to Loading Bay 5.10.7.1 Bldg 4.4.1.1 1.00                1.00           34.00             34.00              m2 2.04 m2 ARp203 Unzoned 1.70 117.91         Concrete 62.13        7,326.29$                      ‐$                               9.55                       15.76                    535.76$                        
180 Formwork  for Pits at Loading Bay 5.10.7.1 Bldg 4.4.1.1 1.00                1.00           120.00           120.00            m2 2.04 m2 ARp203 Unzoned 1.70 416.16         Concrete 62.13        25,857.48$                   ‐$                               9.55                       15.76                    1,890.90$                     
181 Reinforcement for Loading Bay Walls/Pit/Ramp (120kgs/m3) 5.10.7.1 Bldg 4.4.1.2 120.00           120.00            MT 24.00 tonne ARp206 Unzoned 1.70 4,896.00     Concrete 62.13        304,205.62$                 ‐$                               504.01                  831.62                  99,793.98$                  
182 Concrete for Ramps to Loading Bay; sloping 5.10.7.1 Bldg 4.4.1.1 43.00             43.00              m3 2.82 m3 ARp199 Unzoned 1.70 206.14         Concrete 62.13        12,808.32$                   ‐$                               225.00                  9,675.00$                     
183 Concrete for Walls at Loading Bay 5.10.7.1 Bldg 4.4.1.1 8.00               8.00                m3 2.73 m3 ARp199 Unzoned 1.70 37.13           Concrete 62.13        2,306.89$                      ‐$                               225.00                  1,800.00$                     
184 Concrete for Pits at Loading Bay 5.10.7.1 Bldg 4.4.1.1 31.00             31.00              m3 2.73 m3 ARp199 Unzoned 1.70 143.87         Concrete 62.13        8,939.21$                      ‐$                               225.00                  6,975.00$                     


Miscellaneous concrete works ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
185 Formwork for Kerb walls at Cleaning at Drum Cleaning areas Bldg 4.4.1.1 80.00              0.15           2.00               24.00              m2 2.04 m2 ARp203 Unzoned 1.70 83.23           Concrete 62.13        5,171.50$                      ‐$                               9.55                       15.76                    378.18$                        
186 Rebar for Kerb walls at Cleaning at Drum Cleaning areas Bldg 4.4.1.2 0.29               0.29                MT 24.00 tonne ARp206 Unzoned 1.70 11.75           Concrete 62.13        730.09$                         ‐$                               504.01                  831.62                  239.51$                        
187 Concrete at Kerb walls at Cleaning at Drum Cleaning areas Bldg 4.4.1.1 80.00              0.30           0.15           1.00               3.60                m3 2.73 m3 ARp199 Unzoned 1.70 16.71           Concrete 62.13        1,038.10$                      ‐$                               225.00                  810.00$                        
188 Nosing angle SS at Kerb walls at Cleaning at Drum Cleaning areas; 


angle section bearers; 90 x 90 x 6mm


Bldg 4.4.3.1 80.00              2.00               160.00            m 0.31 m ARp412 Unzoned 1.70 84.32           Concrete 62.13        5,239.10$                      ‐$                               42.43                    70.01                    11,201.52$                  


angle section bearers; 90 x 90 x 6mm
189 Precast concrete at mid landing slab inside Inspection chamber Bldg 4.4.1.1 3.00                0.75           0.20           8.00               3.60                m2 m2 Unzoned 1.70 ‐               Concrete 62.13        ‐$                               ‐$                               ‐                         ‐$                              


190 Precast concrete cover slab to inspection chamber Bldg 4.4.1.1 1.00               1.00                nr nr Unzoned 1.70 ‐               Concrete 62.13        ‐$                               ‐$                               ‐                         ‐$                              
191 Precast concrete inspection pit; 15m x 2.5m x 2.5m Bldg 4.4.1.1 15.00             15.00              nr nr Unzoned 1.70 ‐               Concrete 62.13        ‐$                               ‐$                               ‐                         ‐$                              


Structural steel frame ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
192 Base plates for Steel frames at Lvl 107.8 (300x300) 2.1.1.1 Bldg 4.4.3.3 18.00             18.00              nr nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
193 Foundation Bolts 20mm for Steel frames at Lvl 107.8 (300x300) 2.1.1.1 Bldg 4.4.1.2 72.00             72.00              nr nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
194 Grouting of Base plates (300x300) 2.1.1.1 Bldg 4.4.1.3 18.00             18.00              nr nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
195 Intumescent painting to Steel Columns; paint fire protection (60 


minutes); spray applied


2.1.1.2 Bldg 4.4.5.3 11.00              1.10           12.00             145.20            m2 m2 ARp257 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


Structural Steel frame work Lvl 107.80 to roof (7.2M Height) ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
196 Steel members in frame work (15kgs/sqft) Bldg 4.4.3.1 110.00           110.00            MT tonne ARp134 Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
197 Roof trusses at 115.00m level; Steel roof trusses and beams; thermal 


and acoustic insulation;aluminum profiled composite cladding


2.3.1.1 Bldg 4.4.3.1 610.00           610.00            m2 m2 ARp135 Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              


Fire protection to structural steelwork ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
198 Fire protection to Steel frame 2.1.1.1 Bldg 4.4.5.3 880.00           880.00            m2 m2 ARp257 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
199 Fire protection to Steel frame 2.1.1.1 Bldg 4.4.5.3 660.00           660.00            m2 m2 ARp257 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


Hoist gantries ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
200 Structural Steel Gantry for Hoists 1 T & 5 T 2.1.1.1 Bldg 4.4.3.2 44.00              220.00       1.00               9,680.00        kg kg ARp134 Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              


Insitu concrete upper floors ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
201 Surface finish to insitu concrete; Two coats epoxy anti slip floor paint 


f


2.2.2.1 Bldg 4.4.1.1 880.00           1.00               880.00            m2 0.25 m2 ARp383 Unzoned 1.70 374.00         Concrete 62.13        23,237.93$                   ‐$                               11.54                    19.04                    16,756.08$                  


on screeded surfaces


Tank inspection platforms ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
202 Open grid flooring for inspection around tanks on 94.00m level 2.1.1.1 Bldg 4.4.3.1 590.00           590.00            m2 m2 ARp354 Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              


Roof structure ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
203 Built up Roof at Lvl 115.00m; steel roof trusses and beams; thermal 


and acoustic insulation; aluminum profiled composite cladding


2.3.1.3 Bldg 4.4.5.1 600.00           600.00            m2 m2 ARp135 Unzoned 1.70 ‐               Roofers 58.38        ‐$                               ‐$                               ‐                         ‐$                              


204 Waterproofing to Roof 2.3.2.1 Bldg 4.4.5.1 720.00           720.00            m2 m2 ARp310 Unzoned 1.70 ‐               Roofers 58.38        ‐$                               ‐$                               ‐                         ‐$                              
205 Waterproofing to openings 2.3.2.1 Bldg 4.4.5.1 16.00              1.00               16.00              m2 m2 ARp310 Unzoned 1.70 ‐               Roofers 58.38        ‐$                               ‐$                               ‐                         ‐$                              
206 Metal Flashings 2.3.2.1 Bldg 4.4.3.1 146.00           1.50           1.00               219.00            m2 m2 ARp310 Unzoned 1.70 ‐               Roofers 58.38        ‐$                               ‐$                               ‐                         ‐$                              
207 Roof anchors SS on roof (6 nrs) Bldg 4.4.3.1 6.00               6.00                nr nr ‐                    ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
208 600 x 600 x 2mm plain Cement tiles on roof at pathways c/w spacers 


& underpads


Bldg 4.4.6.6 0.60                0.60           380.00           136.80            m2 m2 CEpg81 Unzoned 1.70 ‐               Roofers 58.38        ‐$                               ‐$                               ‐                         ‐$                              


Rainwater goods ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
209 Rainwater down take pipes; fixed to backgrounds; including offsets 


and shoes; 110mm diameter uPVC


2.3.4.2 Bldg 4.4.5.1 15.00              6.00               90.00              m m ARp135 Unzoned 1.70 ‐               Roofers 58.38        ‐$                               ‐$                               ‐                         ‐$                              


Cladding ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
210 Metal cladding External walls at Lvl 105.00 to 107.80; Metal profiled 


cladding; coated steel profiled cladding on steel rails; insulated and 


built up system


2.5.1.1 Bldg 4.4.3.4 137.00           3.80           1.00               520.60            m2 m2 ARp140 Unzoned 1.70 ‐               Cladding 67.62        ‐$                               ‐$                               ‐                         ‐$                              


211 Metal cladding External walls at Lvl 107.80 to 115.00; Metal profiled 


cladding; coated steel profiled cladding on steel rails; insulated and 


2.5.1.1 Bldg 4.4.3.4 146.00           7.70           1.00               1,124.20        m2 m2 ARp140 Unzoned 1.70 ‐               Cladding 67.62        ‐$                               ‐$                               ‐                         ‐$                              


g; p g ;


built up system
212 Metal cladding external walls to  staircase above 115.00m level; Metal 


profiled cladding; coated steel profiled cladding on steel rails; 


insulated and built up system


2.5.1.1 Bldg 4.4.1.1 18.00              2.80           1.00               50.40              m2 m2 ARp140 Unzoned 1.70 ‐               Cladding 67.62        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


Sub‐Total 2,175,458.80$             246.99$                         515,968.11$                


STAIRCASES
213


Light duty metal staircase; galvanised finish; perforated treads; no 


risers; balustrades and handrails; 3m rise; straight; 900mm wide


2.44.1 Bldg 4.4.3.3 8.00               8.00                nr nr ARp138 Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              


214 plus for each 300mm variation in storey height 2.44.1 Bldg 4.4.3.3 14.00             14.00              nr nr ARp138 Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
215 Light duty spiral metal staircase; galvanised finish; perforated treads; 


no risers; balustrades and handrails; 3m rise; straight; 900mm wide ‐ 


Lvl 87.00 to Lvl 94.00 at Platform ‐Emergency


2.44.1 Bldg 4.4.3.3 2.00               2.00                nr nr ARp138 Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
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216 plus for each 300mm variation in storey height 2.44.1 Bldg 4.4.3.3 3.00               3.00                nr nr ARp138 Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
217


Landing; chequer plate; galvanised; over 300mm wide; 6mm thick
2.44.1 Bldg 4.4.3.3 2.00                2.00           8.00               32.00              m2 m2 ARp354 Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              


218
Landing; chequer plate; galvanised; over 300mm wide; 6mm thick


2.44.1 Bldg 4.4.3.3 2.00                4.00           4.00               32.00              m2 m2 ARp354 Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


Sub‐Total ‐$                               ‐$                               ‐$                              


WINDOWS AND EXTERNAL DOORS
219 Aluminium Windows (Offices); standard windows; anodised finish; 


double glazed


2.6.1.1 Bldg 4.4.6.2‐O 1.50                1.50           10.00             22.50              m2 m2 ARp142 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


220 Aluminium Windows (Drum Handling); standard windows; anodised 


finish; double glazed


2.6.1.1 Bldg 4.4.6.2 1.50                1.50           6.00               13.50              m2 m2 ARp142 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


221 Aluminium Windows (HVAC Rm); standard windows; anodised finish; 


double glazed


2.6.1.1 Bldg 4.4.6.2 1.50                1.50           6.00               13.50              m2 m2 ARp142 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


222 Aluminium Windows (Roof); standard windows; anodised finish; 


double glazed


2.6.1.1 Bldg 4.4.6.2 1.50                1.50           2.00               4.50                m2 m2 ARp142 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


double glazed
223 Exterior Doors c/w Frame door; single external steel door, including 


frame, ironmongery, powder coated finish


2.6.2.1 Bldg 4.4.6.1 6.00               6.00                nr nr ARp141 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


224 Rolling Shutters and collapsible gtes; galvanised steel; 1 hr fire 


resisting; self coiling; activated by fusible link; fixing with bolts; 2400 


mm x 2750 mm


2.6.1.3 Bldg 4.4.6.1 2.00               2.00                nr nr ARp346 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


Sub‐Total ‐$                               ‐$                               ‐$                              


INTERNAL WALLS AND PARTITIONS


Internal walls and partitions ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
225 Concrete filled Hollow Block Masonry 200mm(Offices) 2.7.1.1 Bldg 4.4.2.2‐O 46.50              7.80           1.00               362.70            m2 0.56 m2 ARp230 Unzoned 1.70 345.29         Masonry 61.49        21,231.91$                   ‐$                               20.56                    33.92                    12,304.23$                  
226 Concrete filled Hollow Block Masonry 200mm(Clean up Rm) 2.7.1.1 Bldg 4.4.2.2 23.00              7.80           1.00               179.40            m2 0.56 m2 ARp230 Unzoned 1.70 170.79         Masonry 61.49        10,501.80$                   ‐$                               20.56                    33.92                    6,085.97$                     
227 Hollow Block Masonry 150 mm(HVAC/Elec)) 2.7.1.1 Bldg 4.4.2.2 43.00              7.20           1.00               309.60            m2 0.20 m2 CEpg488 Unzoned 1.70 105.26         Masonry 61.49        6,472.68$                      2.64 817.34$                         14.96                    24.68                    7,642.17$                     
228 GWB on side of Block Masonry inside office; Metal stud and 


plasterboard partitions; 90mm thick; 1 layer 13mm board each side; 


tape and fill joints; emulsion finish


2.7.1.1 Bldg 4.4.3.5‐O 52.50              3.30           1.00               173.25            m2 m2 ARp142 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


229 GWB  (Acoustic) wall  inside office; Metal stud and plasterboard 


partitions; 90mm thick; 1 layer 13mm board each side; tape and fill 


joints; emulsion finish


2.7.1.1 Bldg 4.4.3.5‐O 46.50              3.50           1.00               162.75            m2 m2 ARp143 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


230 Metal Stud Cement Board walls (Washroom) 2.7.1.1 Bldg 4.4.3.3‐O 23.50              3.30           1.00               77.55              m2 m2 ARp143 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
231 Hollow Block Masonry 150mm  in Battery room (UPS system) 2.7.1.1 Bldg 4.4.2.2 14.00              3.50           1.00               49.00              m2 0.20 m2 CEpg488 Unzoned 1.70 16.66           Masonry 61.49        1,024.42$                      2.64 129.36$                         14.96                    24.68                    1,209.52$                     


Surface finishes to internal walls and partitions ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
232 Masonry wall Finishes; Two coats emulsion paint finish 3.1.1.1 Bldg 4.4.6.6 1,439.00       1,439.00        m2 0.21 m2 ARp380 Unzoned 1.70 513.72         Building works 60.43        31,044.64$                   ‐$                               1.02                       1.68                       2,421.84$                     
233 GWB Wall Finishes 3.1.1.1 Bldg 4.4.6.15‐O 654.00           654.00            m2 0.40 m2 ARp380 Unzoned 1.70 444.72         Building works 60.43        26,874.74$                   ‐$                               3.19                       5.26                       3,442.33$                     
234 Finishes to Concrete walls 3.1.1.1 Bldg 4.4.6.6 3,286.00       3,286.00        m2 0.21 m2 ARp380 Unzoned 1.70 1,173.10     Building works 60.43        70,891.38$                   ‐$                               1.02                       1.68                       5,530.34$                     
235 Epoxy painting to walls at Storage area Bldg 4.4.6.6 137.00           13.00         1.00               1,781.00        m2 0.25 m2 ARp383 Unzoned 1.70 756.93         Concrete 62.13        47,030.40$                   ‐$                               11.54                    19.04                    33,912.02$                  
236 Ceramic to walls at Washrooms (male & female) Bldg 4.4.6.15‐O 18.00              2.20           1.00               39.60              m2 0.56 m2 ARp371 Unzoned 1.70 37.70           Building Works 60.43        2,278.19$                      ‐$                               13.85                    22.85                    904.96$                        
237 Ceramic to walls at Washrooms (male & female) Bldg 4.4.6.15‐O 5.00                2.20           1.00               11.00              m2 0.56 m2 ARp371 Unzoned 1.70 10.47           Building Works 60.43        632.83$                         ‐$                               13.85                    22.85                    251.38$                        
238 Ceramic to walls at Washrooms (male & female) Bldg 4.4.6.15‐O 1.00                2.20           1.00               2.20                m2 0.56 m2 ARp371 Unzoned 1.70 2.09             Building Works 60.43        126.57$                         ‐$                               13.85                    22.85                    50.28$                          


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              


2.8 INTERNAL DOORS ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
239 Internal Doors c/w Frames (Offices); Standard softwood doors and 


hardwood frames; including lintel; ironmongery and painting; flush; 


solid core; hardwood faced


2.8.1.2 Bldg 4.4.6.1‐O 5.00               5.00                nr nr ARp142 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


240 Internal Doors c/w Frames (Washroom); Standard softwood doors and 


hardwood frames; including lintel; ironmongery and painting; flush; 


solid core; single leaf


2.8.1.1 Bldg 4.4.6.1‐O 2.00               2.00                nr nr ARp142 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


241 Internal Doors c/w Frames (HVAC); Softwood doors and hardwood 


frames; including lintel; ironmongery, painting and polishing solid 


core; heavy duty; single leaf


2.8.1.2 Bldg 4.4.6.1 4.00               4.00                nr nr ARp142 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


242 Fire Resistant doors c/w Frames; Softwood doors and hardwood 


frames; including lintel; ironmongery, painting and polishing flush;  1 


hr fire resisting; single leaf


2.8.1.2 Bldg 4.4.6.1 4.00               4.00                nr nr ARp142 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


243 Internal Doors c/w Frames (Clean up room); Softwood doors and 


hardwood frames; including lintel; ironmongery, painting and 


2.8.1.2 Bldg 4.4.6.1 2.00               2.00                nr nr ARp142 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


hardwood frames; including lintel; ironmongery, painting and 


polishing solid core; heavy duty; single leaf
244 New door for Access to new building from Exstg Bldg; Softwood doors 


and hardwood frames; including lintel; ironmongery, painting and 


polishing flush;  1 hr fire resisting; single leaf


2.8.1.2 Bldg 4.4.6.1 3.00               3.00                nr nr ARp142 Zone 3 2.33 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


245 Automatic door; magnetic locks 2.8.1.2 Bldg 4.4.6.1 18.00             18.00              nr Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              


Internal floor finishes ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
246 Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3 100.00           100.00            m2 m2 ARp358 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
247 Two coats of epoxy anti‐slip floor paint on screed Bldg 4.4.6.3 100.00           100.00            m2 m2 ARp145 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
248 Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3 530.00           530.00            m2 m2 ARp358 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
249 Two coats of epoxy anti‐slip floor paint on screed Bldg 4.4.6.3 530.00           530.00            m2 m2 ARp145 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
250 Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3‐O 200.00           200.00            m2 m2 ARp358 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
251 Heavy duty carpet tiles; to cement and sand base ‐ (Offices) Bldg 4.4.6.3‐O 200.00           200.00            m2 0.28 m2 ARp377 Unzoned 1.70 95.20           Flooring 63.61        6,055.96$                      ‐$                               19.22                    31.71                    6,342.60$                     
252 Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3‐O 50.00             50.00              m2 m2 ARp358 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
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DNGS Heavy Water Management Building ‐ Construction Cost Estimate


1.65                    


L W H Nr Norm Ref Productivity DFL Hours Crew Rate Labour Total Rate Equipment Total Material Total


[m] [m] [m] [each] Hrs/unit Unit [multiplier] [Hrs] [$/hr] [$] [$/unit] [$]  [GBP/unit]   [CAD$/unit]  [$]


Quantity Labour


 Rate 
CrewQty Unit Zone


Norm


MaterialsConstruction Equipment


R
ef Item


NRM 


Ref
PBS


253 Glazed ceramic floor tile; anti‐slip tiles Bldg 4.4.6.3‐O 50.00             50.00              m2 m2 ARp146 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
254 Line painting to Floors  3.2.1.6 Bldg 4.4.6.3 300.00           1.00               300.00            m 0.04 m2 ARp434 Unzoned 1.70 20.40           Building works 60.43        1,232.79$                      ‐$                               0.19                       0.31                       94.05$                          
255 Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3 600.00           600.00            m2 m2 ARp358 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
256 Two coats of epoxy anti‐slip floor paint on screed Bldg 4.4.6.3 600.00           600.00            m2 m2 ARp145 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
257 Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3 1,010.00       1,010.00        m2 m2 ARp358 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
258 Two coats of epoxy anti‐slip floor paint on screed Bldg 4.4.6.3 1,010.00       1,010.00        m2 m2 ARp145 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


Ceiling finishes ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
259 Paints to ceilings (Storage); two coats emulsion paint 3.3.1.1 Bldg 4.4.6.4 1,010.00       1,010.00        m2 m2 ARp146 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
260 Paints to ceilings; two coats emulsion paint 3.3.1.1 Bldg 4.4.6.4 600.00           600.00            m2 m2 ARp147 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
261 Acoustic ceilings to Offices on anti vibration mounting 3.3.3.1 Bldg 4.4.6.4‐O 250.00           250.00            m2 m2 ARp147 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


Sub‐Total 225,398.30$                 946.70$                         80,191.67$                  


ELEVATORS, LIFTS AND HOISTS
262 Dock Levellers (Elec Operated) 5.10.7.1 Bldg 4.4.6.7 2.00               2.00                nr Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
263 Rubber Bumpers on Wall at Loading Bay 5.10.7.1 Bldg 4.4.6.7 8.00               8.00                nr Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
264 Temporary prefabricated Loading dock (use during construction) Bldg 4 4 6 7 1 00 1 00 Item Unzoned 1 70 Building Works 60 43 $ $ $264 Temporary prefabricated Loading dock (use during construction) Bldg 4.4.6.7 1.00               1.00                Item Unzoned 1.70 ‐             Building Works 60.43      ‐$                               ‐$                              ‐                       ‐$                             


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


Sub‐Total ‐$                               ‐$                               ‐$                              


BUILDING SERVICES


Sanitary appliances ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
265 Washroom Accessories (complete Male/Fe/HC) 5.1.1.1 Bldg 4.4.6.14‐O 1.00               1.00                item Unzoned 1.70 ‐               Plumbers 66.47        ‐$                               ‐$                               ‐                         ‐$                              


Disposal equipment ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
266 Garbage/Recycling Equipment 5.3.3.1 Bldg 4.4.6.14‐O 1.00               1.00                nr nr ARp155 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


Water installations ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
267 Hot and cold water installations; complete installation Bldg 4.2.1.4 250.00           250.00            m2 m2 ARp149 Unzoned 1.70 ‐               Plumbers 66.47        ‐$                               ‐$                               ‐                         ‐$                              
268 Stand alone Demineralized water tank on Metal stand (1000 gallons 


Cap)


Bldg 4.2.6.2 1.00               1.00                item Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


Water installations ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
269 Water Heater 100 litres Bldg 4.2.6.2 1.00                2.00               2.00                nr 2.00 nr MEpg238 Unzoned 1.70 6.80             Plumbers 66.47        452.00$                         ‐$                               957.44                  1,579.78               3,159.55$                     


Uninterruptible Power Supply ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
270 Static UPS including Control panel & Batteries  for 500 KVA @ 


$495/KVA


Bldg 4.1.1.5 500.00           500.00            kVA KVA Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              


271 Inverter Panels Bldg 4.1.1.5 2.00               2.00                nr nr Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
272 Battery Racks Bldg 4.1.1.5 2.00               2.00                nr nr Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              


ELECTRICAL ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
273 Sub Station (prefabricated) @ $45,000 Bldg 4.1.1.1 1.00               1.00                item Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


‐                  Unzoned 1.70 ‐               ‐            ‐$                               ‐$                               ‐$                              
274 Transformer ‐ 1000 KVA Bldg 4.1.1.1 1.00               1.00                item Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
275 Transformer ‐ 1500 KVA  Bldg 4.1.1.1 1.00               1.00                item Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
276 Transformer ‐ 2000 KVA  Bldg 4.1.1.1 1.00               1.00                item Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              


‐                  Unzoned 1.70 ‐               ‐            ‐$                               ‐$                               ‐$                              
277 Standby Generator (Diesel powered) 1000 KVA @ $350,000 Bldg 4.1.2.1 1.00               1.00                item Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              


‐                  Unzoned 1.70 ‐               ‐            ‐$                               ‐$                               ‐$                              
278 Ring Main Unit 11 kv including Electrical terminations @ $29,700 Bldg 4.1.1.1 3.00               3.00                nr Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              


‐                  Unzoned 1.70 ‐               ‐            ‐$                               ‐$                               ‐$                              
279 Lighting and power installation ‐ Offices 250m2 ‐ Bldg 4.1.5.3‐O 250.00           250.00            m2 m2 ARpg150 Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
280 Electrical Installation ‐ Storage Area ‐ 1010 m2 ‐ Lighting Installation  Bldg 4.1.5.2 1,010.00       1,010.00        m2 m2 ARpg150 Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              


281 Electrical Installation ‐ Facility/Clean up/Drum Handling‐630 m2 Bldg 4.1.5.2 630.00           630.00            m2 m2 ARpg150 Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              


282 Electrical Installation ‐HVAC /Electrical Rm ‐ 600 m2 ‐ Lighting 


Installation


Bldg 4.1.5.2 600.00           600.00            m2 m2 ARpg150 Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              


283 Lightening Arrestor (c/w earthing wire, copper rods) Bldg 4.1.5.2 1.00               1.00                item item Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              


Space Heating & Air Treatment ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
284 Heating ‐ Offices ‐ 250 m2 Bldg 4.2.1.10‐O 250.00           250.00            m2 Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
285 Cooling ‐ Offices ‐ 250 m2 Bldg 4.2.1.10‐O 250.00           250.00            m2 Unzoned 1.70 ‐             Pipefitters 69.11      ‐$                               ‐$                              ‐                       ‐$                             Cooling   Offices   250 m2 Bldg 4.2.1.10 O 250.00           250.00            m2 Unzoned 1.70              Pipefitters 69.11      $                               $                                                     $                             
286 Ductwork ‐ Offices ‐ 250 m2 Bldg 4.2.1.10‐O 250.00           250.00            m2 Unzoned 1.70 ‐               Cladding 67.62        ‐$                               ‐$                               ‐                         ‐$                              


‐                  Unzoned 1.70 ‐               ‐            ‐$                               ‐$                               ‐$                              
287 Heating ‐ Storage Area ‐ 1010 m2  PROC 4.2.1.7 1,010.00       1,010.00        m2 Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
288 BMS System Installation PROC 4.2.1.7 1,010.00       1,010.00        m2 Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              


‐                  Unzoned 1.70 ‐               ‐            ‐$                               ‐$                               ‐$                              
289 Heating ‐ Facility/Clean up/Drum Handling ‐ 630 m2 PROC 4.2.1.7 630.00           630.00            m2 Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
290 BMS System Installation PROC 4.2.1.7 630.00           630.00            m2 Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              


‐                  Unzoned 1.70 ‐               ‐            ‐$                               ‐$                               ‐$                              
291 Heating ‐ HVAC/Elec Rm ‐ 600 m2  PROC 4.2.1.7 600.00           600.00            m2 Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
292 BMS System Installation PROC 4.2.1.7 600.00           600.00            m2 Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              


SPRINKLER INSTALLATION ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
293 Offices ‐ 250 m2  Bldg 4.2.10.3‐O 250.00           250.00            m2 m2 MEpg106 Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
294 Storage Area ‐ 1010 m2 Bldg 4.2.10.1 1,010.00       1,010.00        m2 m2 MEpg106 Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
295 Facility/Clean up/Drum Handling ‐ 630 m2 Bldg 4.2.10.1 630.00           630.00            m2 m2 MEpg106 Unzoned ‐                    ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
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DNGS Heavy Water Management Building ‐ Construction Cost Estimate


1.65                    


L W H Nr Norm Ref Productivity DFL Hours Crew Rate Labour Total Rate Equipment Total Material Total


[m] [m] [m] [each] Hrs/unit Unit [multiplier] [Hrs] [$/hr] [$] [$/unit] [$]  [GBP/unit]   [CAD$/unit]  [$]


Quantity Labour


 Rate 
CrewQty Unit Zone


Norm


MaterialsConstruction Equipment


R
ef Item


NRM 


Ref
PBS


296 HVAC/Elec Rm ‐ 600 m2 Bldg 4.2.10.1 600.00           600.00            m2 m2 MEpg106 Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              


COMMUNICATION INSTALLATION ‐ Fire/Voice Alarm ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
297 Offices ‐ 250 m2  Bldg 4.1.3.8‐O 250.00           250.00            m2 m2 MEpg106 Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
298 Storage Area ‐ 1010 m2 Bldg 4.1.3.4 1,010.00       1,010.00        m2 m2 MEpg106 Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
299 Facility/Clean up/Drum Handling ‐ 630 m2 Bldg 4.1.3.4 630.00           630.00            m2 m2 MEpg106 Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
300 HVAC/Elec Rm ‐ 600 m2 Bldg 4.1.3.4 600.00           600.00            m2 m2 MEpg106 Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              


Natural Gas Installation ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              


Not Required ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


Heating, Ventilation and Air Conditioning ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
301 Building Management system tie ins for Office building Heating & 


Cooling system


5.6.1.1 Bldg 4.2.2.7‐O 250.00           250.00            m2 m2 ARp149 Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              


302 Main Steam line tie ins from Main Source 5.6.1.1 Bldg 4.2.2.7‐O 1.00               1.00                item item ARp150 Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
303 Local ventilation to WC 5.6.1.1 Bldg 4.2.2.7‐O 4.00               4.00                nr m2 ARp149 Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
304 Ventilation system to toilet areas 5.6.1.1 Bldg 4.2.2.7‐O 50.00             50.00              m2 m2 ARp149 Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
305 Electrical Space Heaters at Storage Area ‐ 1010 M2 5 6 2 1 Bldg 4 2 6 2 4 00 4 00 nr Unzoned 1 70 ‐ Electrical Workers 68 23 ‐$ ‐$ ‐ ‐$305 Electrical Space Heaters at Storage Area ‐ 1010 M2 5.6.2.1 Bldg 4.2.6.2 4.00               4.00                nr Unzoned 1.70 ‐             Electrical Workers 68.23      ‐$                               ‐$                              ‐                       ‐$                             
306 Clean Breathing Air System Plant 5.7.1.1 PROC 4.2.1.7 2.00               2.00                nr Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
307 Service Air System Plant 5.7.1.1 PROC 4.2.1.7 1.00               1.00                nr Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
308 Instrument System Plant (with dessicant air dryer) 5.7.1.1 PROC 4.2.1.7 1.00               1.00                nr Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
307 Exhaust Fan with Mech operated Louvers c/w control system 5.7.3.1 Bldg 4.4.6.5 6.00               6.00                nr Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
309 Pre fab Mech Operated Metal Louvres (prefinished)2x3M 5.7.3.1 Bldg 4.4.6.5 6.00               6.00                nr Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              


Electrical installations ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
310 Electrical Main Junction & Distribution Box 5.8.1.1 Bldg 4.1.1.2 1.00               1.00                item 3.50 Unzoned 1.70 5.95             Electrical Workers 68.23        405.99$                         ‐$                               10,234.18             16,886.40             16,886.40$                  
311 Internal LV wiring 5.8.1.1 Bldg 4.1.1.2 490.00           490.00            m 0.20 Unzoned 1.70 166.60         Electrical Workers 68.23        11,367.62$                   ‐$                               9.27                       15.30                    7,494.80$                     
312 Lighting & Fixtures (Office) 5.8.3.1 Bldg 4.1.5.2‐O 12.00             12.00              nr Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
313 Lighting & Fixtures (Storage ) 5.8.3.1 Bldg 4.1.5.2 20.00             20.00              nr Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
314 Lighting & Fixtures (HVAC room) 5.8.3.1 Bldg 4.1.5.2 8.00               8.00                nr Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
315 Lighting & Fixtures (External) 5.8.3.1 Bldg 4.1.5.2 18.00             18.00              nr Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
316 Special Lighting systems 5.8.4.1 Bldg 4.1.5.2 4.00               4.00                nr Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
317 Way finding Signs (Illuminated) 5.8.4.1 Bldg 4.1.5.2 16.00             16.00              nr Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


Fire and lightening protection ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
318 Fire alarms/appliances Bldg 4.1.6.1 1.00                1.00           1.00           2,500.00       2,500.00        m2 Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
319 Lightening protection system 5.11.2.1 Bldg 4.1.6.1 1.00                1.00           1.00           2,500.00       2,500.00        m2 Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
320 Fire and Smoke Detectors Bldg 4.1.6.1 16.00             16.00              nr Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              


Communication, security and control systems ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
321 LAN 5.12.1.2 Bldg 4.1.3.5‐O 12.00             12.00              nr nr PP‐WESB Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
322 Internal Communication system; Telecommunication System 5.12.1.1 Bldg 4.1.3.1 1.00               2,490.00        m2 m2 PP‐WESB Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
323 bl l l l k $ $ $323 Public address system 5.12.1.1 Bldg 4.1.3.1 1.00               2,490.00        m2 m2 PP‐WESB Unzoned 1.70 ‐             Electrical Workers 68.23      ‐$                               ‐$                              ‐                       ‐$                             
324 Central security control devices; Security Systems; Security Lights and 


lighting system, 


5.12.1.1 Bldg 4.1.3.1 1.00               2,490.00        m2 m2 PP‐WESB Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              


325 TV monitors 5.12.1.14 Bldg 4.1.3.6‐O 8.00               8.00                nr Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
326 Surveillance equipment; detectors and alarms 5.12.1.1 Bldg 4.1.3.2 1.00               2,490.00        m2 m2 PP‐WESB Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              


Builders work in connection with building services ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
327 Cutting and Patching 5.14.1.1 STIE 4.2.11.1 100.00           100.00            nr Zone 3 2.33 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
328 Fire & smoke stopping 5.14.1.1 Bldg 4.1.6.1 2,490.00       2,490.00        m2 Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
329 Ducts/Pipe sleeves/Openings  5.14.1.1 STIE 4.2.11.1 150.00           150.00            nr Zone 3 2.33 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
330 Housekeeping pads; 150mm thick 5.14.1.1 Bldg 4.4.1.1 3.00                6.00           15.00             270.00            m2 Unzoned 1.70 ‐               Concrete 62.13        ‐$                               ‐$                               ‐                         ‐$                              
331 Housekeeping pads; 100mm thick 5.14.1.1 Bldg 4.4.1.1 1.50                2.50           10.00             37.50              m2 Unzoned 1.70 ‐               Concrete 62.13        ‐$                               ‐$                               ‐                         ‐$                              


Ducts for incoming services ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
332 Excavation for Duct bank for services (incoming) SPRP 4.4.7.1 30.00              1.50           1.50           1.00               67.50              m3 0.29 m3 CEpg169 Unzoned 1.70 33.28           Groundworks 58.54        1,948.13$                      17.79 1,200.62$                      ‐                         ‐$                              
333 Concrete in blinding for Duct bank for services (incoming) Bldg 4.4.1.1 30.00              1.00           0.10           1.00               3.00                m3 0.16 m3 CEpg189/187 Unzoned 1.70 0.82             Concrete 62.13        50.70$                           3.27 9.80$                             92.91                    153.30                  459.90$                        
334 Concrete in base slab Duct bank for services (incoming) Bldg 4.4.1.1 30.00              0.90           0.15           1.00               4.05                m3 0.18 m3 CEpg190/187 Unzoned 1.70 1.24             Concrete 62.13        77.00$                           19.06 77.18$                           92.91                    153.30                  620.87$                        
335 Concrete in walls Duct bank for services (incoming) Bldg 4.4.1.1 30.00              0.15           1.05           2.00               9.45                m3 0.22 m3 CEpg190/187 Unzoned 1.70 3.53             Concrete 62.13        219.60$                         23.30 220.17$                         92.91                    153.30                  1,448.70$                     
336 Concrete in roof slab Duct bank for services (incoming) Bldg 4.4.1.1 30.00              0.90           0.15           1.00               4.05                m3 0.18 m3 CEpg190/187 Unzoned 1.70 1.24             Concrete 62.13        77.00$                           19.06 77.18$                           92.91                    153.30                  620.87$                        
337 Formwork in walls Duct bank for services (incoming) Bldg 4.4.1.1 30.00              1.05           2.00               63.00              m2 2.04 m2 ARp203 Unzoned 1.70 218.48         Concrete 62.13        13,575.18$                   ‐$                               9.55                       15.76                    992.72$                        
338 Formwork for Duct bank for services (incoming) Bldg 4.4.1.1 30.00              0.75           2.00               45.00              m2 3.34 m2 ARpg202 Unzoned 1.70 255.51         Concrete 62.13        15,875.73$                   ‐$                               9.34                       15.41                    693.50$                        
339 Formwork for roof slab Duct bank for services (incoming) Bldg 4.4.1.1 30.00              0.75           1.00               22.50              m2 3.34 m2 ARpg202 Unzoned 1.70 127.76         Concrete 62.13        7,937.87$                      ‐$                               9.34                       15.41                    346.75$                        
340 Reinforcement for Duct bank for services (incoming) Bldg 4.4.1.2 1.00               1.00                MT 24.00 tonne ARp206 Unzoned 1.70 40.80           Concrete 62.13        2,535.05$                      ‐$                               504.01                  831.62                  831.62$                        


Tie‐ins to existing services ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


Testing and commissioning building services ‐                  ‐                  ‐             ‐          ‐$                               ‐$                              ‐                       ‐$                             g g g $ $ $
341 Testing Telecommunication System; STIE 4.1.7.4 16.00             16.00              hrs hrs PP‐WESB Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐$                              
342 Testing Public Address System;  STIE 4.1.7.4 16.00             16.00              hrs hrs PP‐WESB Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐$                              
343 Testing Fire Detection and Alarm Systems STIE 4.3.7.2 16.00             16.00              hrs hrs PP‐WESB Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐$                              
344 Testing Security Systems; Surveillance equipment; detectors STIE 4.3.7.2 16.00             16.00              hrs hrs PP‐WESB Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐$                              
345 Testing Security Systems; Surveillance equipment; alarms STIE 4.3.7.2 16.00             16.00              hrs hrs PP‐WESB Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐$                              
346 Testing Security Systems; Security Lights and lighting system, in y Nr STIE 4.1.7.4 16.00             16.00              hrs hrs PP‐WESB Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐$                              


347 Commissioning Telecommunication System; STIE 4.1.7.4 32.00             32.00              hrs hrs PP‐WESB Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐$                              
348 Commissioning Public Address System;  STIE 4.1.7.4 32.00             32.00              hrs hrs PP‐WESB Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐$                              
349 Commissioning Fire Detection and Alarm Systems STIE 4.3.7.2 32.00             32.00              hrs hrs PP‐WESB Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐$                              
350 Commissioning Security Systems; Surveillance equipment; detectors STIE 4.3.7.2 32.00             32.00              hrs hrs PP‐WESB Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐$                              


351 Commissioning Security Systems; Surveillance equipment; alarms STIE 4.3.7.2 32.00             32.00              hrs hrs PP‐WESB Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐$                              
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352 Commissioning Security Systems; Security Lights and lighting system, 


in y Nr


STIE 4.1.7.4 32.00             32.00              hrs hrs PP‐WESB Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐$                              


353 Specialist Training and Information sharing 5.15.1.1 Bldg 4.4.8.1.3 60.00             60.00              hours 1.00 hrs Zone 3 2.33 139.80         Electrical Workers 68.23        9,538.97$                      ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


Sub‐Total 64,060.83$                   1,584.96$                     33,555.67$                  


MISCELLANEOUS METALWORK
354 Railings at Roof top; mild steel balustrade and steel handrail; 1100mm 


high


Bldg 4.4.3.3 146.00           1.00               146.00            m m ARp138 Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              


355 Miscellaneous metals (Offices) Bldg 4.4.3.5‐O 1.00               1.00                LS LS Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
356 Miscellaneous Mmetals (Building) Bldg 4.4.3.1 1.00               1.00                LS LS Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


Sub‐Total ‐$                               ‐$                               ‐$                              


INTERNAL FITTINGS, FURNISHINGS AND EQUIPMENT


General fixtures and fittings ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
357 Furniture to Offices (18 personnel) Bldg 4 4 6 13 O 18 00 18 00 people nr PP Unzoned 1 70 Building Works 60 43 $ $ $357 Furniture to Offices (18 personnel) Bldg 4.4.6.13‐O 18.00             18.00              people nr PP Unzoned 1.70 ‐             Building Works 60.43      ‐$                               ‐$                              ‐                       ‐$                             
358 Furniture to Conference room and Admin area Bldg 4.4.6.13‐O 1.00               1.00                item Unzoned 1.70 ‐               Building Works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
359 Window Blinds; 2.0m wide Bldg 4.4.6.13‐O 10.00             10.00              nr 1.45 nr ARp395 Unzoned 1.70 24.65           Building works 60.43        14,896.17$                   ‐$                               109.78                  181.14                  1,811.37$                     
360 Eye wash Station Bldg 4.4.6.14‐O 2.00               2.00                item PP Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
361 Emergency Shower Bldg 4.4.6.14‐O 2.00               2.00                item PP Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
362 Laboratory Shelving Bldg 4.4.6.14‐O 1.00               1.00                item PP Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
363 Change room station Bldg 4.4.6.14‐O 1.00               1.00                item PP Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
364 Fume hoods ‐ cover at all tanks Bldg 4.2.2.5 25.00             25.00              nr nr PP‐DMCDF Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
365 Fume hoods @ Drum Cleaning Area Bldg 4.2.2.5 2.00               2.00                nr nr PP‐DMCDF Unzoned 1.70 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              
365 Radiation monitors (Storage area) Bldg 4.1.9.1 1.00               1.00                nr Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
366 SAM ‐ Small Article Monitor Bldg 4.1.9.1 1.00               1.00                nr PP‐WESB Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
367 Motion detector Bldg 4.1.9.1 8.00               8.00                nr PP‐WESB Unzoned 1.70 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


Sub‐Total 14,896.17$                   ‐$                               1,811.37$                    


PROCESS EQUIPMENT


PHT D2O Supply Tanks (8 ea) ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
368 Tanks 100 Mg 38110 ‐ SS 304 Class 6 PROC 4.2.5.4 8.00               8.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
369 Tanks 100 Mg 38110  ‐ Installation PROC 4.2.5.4 8.00               8.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
370 Tanks 100 Mg 38110  ‐ Commissioning PROC 4.2.5.4 8.00               8.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
371 Pressure sensors PROC 4.2.1.3 8.00               8.00                nr 6.00 Unzoned 1.70 81.60           Pipefitters 69.11        5,639.62$                      ‐$                               517.00                  4,136.00$                     
372 Level sensors PROC 4.2.1.3 16.00             16.00              nr 4.00 Unzoned 1.70 108.80         Pipefitters 69.11        7,519.49$                      ‐$                               2,269.00               36,304.00$                  
373 Pressure Gauges PROC 4.2.1.3 16.00             16.00              nr 4.00 Unzoned 1.70 108.80         Pipefitters 69.11        7,519.49$                      ‐$                               1,493.00               23,888.00$                  
374 Piping ‐ S Steel ‐ Inlets ‐ 3 " for 100 Mg Tanks PROC 4.2.1.1 75.00              8.00               600.00            m 0.58 Unzoned 1.70 586.50         Pipefitters 69.11        40,534.77$                   ‐$                               52.15                    31,290.00$                  
375 Piping ‐ S Steel ‐ Outlet ‐ 3" for 100 Mg Tanks PROC 4.2.1.1 75.00              8.00               600.00            m 0.58 Unzoned 1.70 586.50         Pipefitters 69.11        40,534.77$                   ‐$                               52.15                    31,290.00$                  
376 Switches ‐ 2 level PROC 4.2.1.3 16.00             16.00              nr 3.50 Unzoned 1.70 95.20           Electrical Workers 68.23        6,495.78$                      ‐$                               1,011.00               16,176.00$                  
377 Transmitters ‐ 2 ea PROC 4.2.1.3 16.00             16.00              nr 4.00 Unzoned 1.70 108.80         Electrical Workers 68.23        7,423.75$                      ‐$                               554.00                  8,864.00$                     
378 Beetle ‐ Leak Detection ‐ 1 ea PROC 4.2.1.3 8.00               8.00                nr 4.00 Unzoned 1.70 54.40           Electrical Workers 68.23        3,711.88$                      ‐$                               758.00                  6,064.00$                     
379 Isolation Valve PROC 4.2.1.2 8.00               8.00                nr 0.39 Unzoned 1.70 5.30             Pipefitters 69.11        366.58$                         ‐$                               2,577.00               20,616.00$                  
380 Data Cables to Control room Bldg 4.1.3.1 90.00              8.00               720.00            m Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
381 Item‐6‐ Cover gas Vent Control Valve pnuematic control Valve and 


Accessories


PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               790.00                  790.00$                        


382 Item ‐ 8 ‐ Cover Gas Relief Valve PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               620.00                  620.00$                        
383 Item ‐ 9 ‐ Main Outlet Header Isolation Valve PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
384 Item ‐ 11 & 12  ‐ Outlet Isolation Valves PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Pipefitters 69.11        91.64$                           ‐$                               580.00                  1,160.00$                     
385 Item ‐ 15 ‐ Main Inlet Header Isolation Valve PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
386 Item 24 & 25 ‐ Inlet Isolation Valve PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Pipefitters 69.11        91.64$                           ‐$                               580.00                  1,160.00$                     
387 Item ‐ 26 ‐ Cover Gas Supply Isolation Valve PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
388 Item ‐ 28 ‐ Supply Header Isolation Valve PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
389 Item ‐ 29 ‐ Vacuum Relief Valve  PROC 4.2.1.2 1.00               1.00                nr 4.50 Unzoned 1.70 7.65             Pipefitters 69.11        528.71$                         ‐$                               1,271.00               1,271.00$                     
390 Item ‐ 32 ‐ Pressure Transmitter PROC 4.2.1.3 1.00               1.00                nr 4.00 Unzoned 1.70 6.80             Electrical Workers 68.23        463.98$                         ‐$                               517.00                  517.00$                        
391 Item 33 & 34 ‐ Level Transmitter PROC 4.2.1.3 2.00               2.00                nr 3.50 Unzoned 1.70 11.90           Electrical Workers 68.23        811.97$                         ‐$                               2,269.00               4,538.00$                     
392 Item‐4‐Storage Tank Cover Gas Chilled Condenser ‐ Inlet 2", Outlet 2" PROC 4.2.5.4 2.00               1.00                nr 6.00 Unzoned 1.70 10.20           Pipefitters 69.11        704.95$                         ‐$                               ‐                         ‐$                              


393 Main Contractor's mark‐up for storage, freight, transportation and 


profit. Say, 14% of material cost.


PROC 4.2.5.4 1.00               1.00                item Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              


profit. Say, 14% of material cost.


Moderator D2O Supply Tanks(7 ea) ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
394 Tanks 100 Mg 38110; SS 304 Class 3 PROC 4.2.5.4 7.00               7.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
395 Tanks 100 Mg 38110 ‐ Installation PROC 4.2.5.4 7.00               7.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
396 Tanks 100 Mg 38110  ‐ Commissioning PROC 4.2.5.4 8.00               8.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
397 Valves PROC 4.2.1.2 14.00             14.00              nr 0.39 Unzoned 1.70 9.28             Pipefitters 69.11        641.51$                         ‐$                               ‐                         ‐$                              
398 Pressure sensors PROC 4.2.1.3 7.00               7.00                nr 6.00 Unzoned 1.70 71.40           Pipefitters 69.11        4,934.67$                      ‐$                               517.00                  3,619.00$                     
399 Level sensors PROC 4.2.1.3 14.00             14.00              nr 4.00 Unzoned 1.70 95.20           Pipefitters 69.11        6,579.56$                      ‐$                               2,269.00               31,766.00$                  
400 Pressure Gauges PROC 4.2.1.3 14.00             14.00              nr 4.00 Unzoned 1.70 95.20           Pipefitters 69.11        6,579.56$                      ‐$                               1,493.00               20,902.00$                  
401 Piping ‐ S Steel ‐ Inlets ‐ 3 " for 100 Mg Tanks PROC 4.2.1.1 75.00              7.00               525.00            m 8.00 Unzoned 1.70 7,140.00     Pipefitters 69.11        493,466.82$                 ‐$                               52.15                    27,378.75$                  
402 Piping ‐ S Steel ‐ Outlet ‐ 3" for 100 Mg Tanks PROC 4.2.1.1 75.00              7.00               525.00            m 6.00 Unzoned 1.70 5,355.00     Pipefitters 69.11        370,100.12$                 ‐$                               52.15                    27,378.75$                  
403 Switches ‐ 2 level PROC 4.2.1.3 14.00             14.00              nr 3.50 Unzoned 1.70 83.30           Electrical Workers 68.23        5,683.81$                      ‐$                               1,011.00               14,154.00$                  
404 Transmitters ‐ 2 ea PROC 4.2.1.3 14.00             14.00              nr 4.00 Unzoned 1.70 95.20           Electrical Workers 68.23        6,495.78$                      ‐$                               554.00                  7,756.00$                     
405 Beetle ‐ Leak Detection ‐ 1 ea PROC 4.2.1.3 7.00               7.00                nr 4.00 Unzoned 1.70 47.60           Electrical Workers 68.23        3,247.89$                      ‐$                               758.00                  5,306.00$                     
406 Isolation Valve PROC 4.2.1.2 7.00               7.00                nr 0.39 Unzoned 1.70 4.64             Pipefitters 69.11        320.75$                         ‐$                               2,577.00               18,039.00$                  
407 Data Cables to Control room Bldg 4.1.3.1 90.00              7.00               630.00            m 0.39 Zone 3 2.33 572.48         Electrical Workers 68.23        39,062.10$                   ‐$                               12.10                    7,623.00$                     
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408 Item‐4‐Storage Tank Cover Gas Chilled Condenser ‐ Inlet 2", Outlet 2" PROC 4.2.1.3 2.00               1.00                nr 6.00 Unzoned 1.70 10.20           Pipefitters 69.11        704.95$                         ‐$                               ‐                         ‐$                              


409 Item‐5‐Cover Gas Vent Control Pnuematic Valve & Accessories‐  2 "   PROC 4.2.1.2 2.00               1.00                nr 6.00 Unzoned 1.70 10.20           Pipefitters 69.11        704.95$                         ‐$                               790.00                  790.00$                        


410 Item‐7‐Cover Gas Relief Valve 2 " PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               620.00                  620.00$                        
411 item‐10‐Main Outlet Header Isolation Valve 3 " PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
412 Item‐13&14‐ Outlet Isolation Valve ‐ 3 " PROC 4.2.1.2 2.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
413 Item ‐ 18 & 19‐ Inlet Isolation Valve ‐ 2" PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Pipefitters 69.11        91.64$                           ‐$                               460.00                  920.00$                        
414 Item ‐ 27 ‐ Cover Gas Supply Isolation Valve ‐ 2" PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Pipefitters 69.11        91.64$                           ‐$                               580.00                  1,160.00$                     
415 Item ‐ 30  ‐ Vacuum Relief Valve ‐ 2" PROC 4.2.1.2 2.00               2.00                nr 4.50 Unzoned 1.70 15.30           Pipefitters 69.11        1,057.43$                      ‐$                               1,170.00               2,340.00$                     
416 Item ‐ 31‐ Pressure Transmitter PROC 4.2.1.3 1.00               1.00                nr 6.00 Unzoned 1.70 10.20           Electrical Workers 68.23        695.98$                         ‐$                               517.00                  517.00$                        
417 Item‐  35 & 36 ‐ Level Transmitter PROC 4.2.1.3 2.00               2.00                nr 4.00 Unzoned 1.70 13.60           Electrical Workers 68.23        927.97$                         ‐$                               2,269.00               4,538.00$                     
418 Main Contractor's mark‐up for storage, freight, transportation and 


profit. Say, 14% of material cost.


PROC 4.2.5.4 1.00               1.00                item Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              


TRF/SUP Feed Tank (2 ea) ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
419 Tanks 100 Mg 38110 SS 304 Class 3 PROC 4.2.5.4 2.00               2.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
420 Tanks 100 Mg 38110 ‐ Installation PROC 4 2 5 4 2 00 2 00 nr Unzoned 1 70 ‐ Structural Steelwork 67 24 ‐$ ‐$ ‐ ‐$420 Tanks 100 Mg 38110 ‐ Installation PROC 4.2.5.4 2.00               2.00                nr Unzoned 1.70 ‐             Structural Steelwork 67.24      ‐$                               ‐$                              ‐                       ‐$                             
421 Tanks 100 Mg 38110  ‐ Commissioning PROC 4.2.5.4 8.00               8.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
422 Valves PROC 4.2.1.2 4.00               4.00                nr 0.39 Unzoned 1.70 2.65             Pipefitters 69.11        183.29$                         ‐$                               ‐                         ‐$                              
423 Pressure sensors PROC 4.2.1.3 2.00               2.00                nr 6.00 Unzoned 1.70 20.40           Pipefitters 69.11        1,409.91$                      ‐$                               517.00                  1,034.00$                     
424 Level sensors PROC 4.2.1.3 4.00               4.00                nr 4.00 Unzoned 1.70 27.20           Pipefitters 69.11        1,879.87$                      ‐$                               2,269.00               9,076.00$                     
425 Pressure Gauges PROC 4.2.1.3 4.00               4.00                nr 4.00 Unzoned 1.70 27.20           Pipefitters 69.11        1,879.87$                      ‐$                               1,493.00               5,972.00$                     
426 Piping ‐ S Steel ‐ Inlets ‐ 3 " for 100 Mg Tanks PROC 4.2.1.1 75.00              2.00               150.00            m 8.00 Unzoned 1.70 2,040.00     Pipefitters 69.11        140,990.52$                 ‐$                               52.15                    7,822.50$                     
427 Piping ‐ S Steel ‐ Outlet ‐ 3" for 100 Mg Tanks PROC 4.2.1.1 75.00              2.00               150.00            m 6.00 Unzoned 1.70 1,530.00     Pipefitters 69.11        105,742.89$                 ‐$                               52.15                    7,822.50$                     
428 Switches ‐ 2 level PROC 4.2.1.3 4.00               4.00                nr 3.50 Unzoned 1.70 23.80           Electrical Workers 68.23        1,623.95$                      ‐$                               1,011.00               4,044.00$                     
429 Transmitters ‐ 2 ea PROC 4.2.1.3 4.00               4.00                nr 4.00 Unzoned 1.70 27.20           Electrical Workers 68.23        1,855.94$                      ‐$                               554.00                  2,216.00$                     
430 Beetle ‐ Leak Detection ‐ 1 ea PROC 4.2.1.3 2.00               2.00                nr 4.00 Unzoned 1.70 13.60           Electrical Workers 68.23        927.97$                         ‐$                               758.00                  1,516.00$                     
431 Isolation Valve PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Pipefitters 69.11        91.64$                           ‐$                               2,577.00               5,154.00$                     
432 Data Cables to Control room Bldg 4.1.3.1 90.00              2.00               180.00            m Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
433 Main Contractor's mark‐up for storage, freight, transportation and 


profit. Say, 14% of material cost.


PROC 4.2.5.4 1.00               1.00                item Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              


TRF/SUP Product Tank (2 ea) ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
434 Tanks 100 Mg 38110 SS 304 Class 3 PROC 4.2.5.4 2.00               2.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
435 Tanks 100 Mg 38110 ‐ Installation PROC 4.2.5.4 2.00               2.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
436 Tanks 100 Mg 38110  ‐ Commissioning PROC 4.2.5.4 8.00               8.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
437 Valves PROC 4.2.1.2 4.00               4.00                nr 0.39 Unzoned 1.70 2.65             Pipefitters 69.11        183.29$                         ‐$                               ‐                         ‐$                              
438 Pressure sensors PROC 4.2.1.3 2.00               2.00                nr 6.00 Unzoned 1.70 20.40           Pipefitters 69.11        1,409.91$                      ‐$                               517.00                  1,034.00$                     
439 Level sensors PROC 4.2.1.3 4.00               4.00                nr 4.00 Unzoned 1.70 27.20           Pipefitters 69.11        1,879.87$                      ‐$                               2,269.00               9,076.00$                     
440 Pressure Gauges PROC 4.2.1.3 4.00               4.00                nr 4.00 Unzoned 1.70 27.20           Pipefitters 69.11        1,879.87$                      ‐$                               1,493.00               5,972.00$                     


l l " f k f $ $ $441 Piping ‐ S Steel ‐ Inlets ‐ 3 " for 100 Mg Tanks PROC 4.2.1.1 75.00              2.00               150.00            m 8.00 Unzoned 1.70 2,040.00   Pipefitters 69.11      140,990.52$                 ‐$                              52.15                  7,822.50$                    
442 Piping ‐ S Steel ‐ Outlet ‐ 3" for 100 Mg Tanks PROC 4.2.1.1 75.00              2.00               150.00            m 6.00 Unzoned 1.70 1,530.00     Pipefitters 69.11        105,742.89$                 ‐$                               52.15                    7,822.50$                     
443 Switches ‐ 2 level PROC 4.2.1.3 4.00               4.00                nr 3.50 Unzoned 1.70 23.80           Electrical Workers 68.23        1,623.95$                      ‐$                               1,011.00               4,044.00$                     
444 Transmitters ‐ 2 ea PROC 4.2.1.3 4.00               4.00                nr 4.00 Unzoned 1.70 27.20           Electrical Workers 68.23        1,855.94$                      ‐$                               554.00                  2,216.00$                     
445 Beetle ‐ Leak Detection ‐ 1 ea PROC 4.2.1.3 2.00               2.00                nr 4.00 Unzoned 1.70 13.60           Electrical Workers 68.23        927.97$                         ‐$                               758.00                  1,516.00$                     
446 Isolation Valve PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Pipefitters 69.11        91.64$                           ‐$                               2,577.00               5,154.00$                     
447 Data Cables to Control room Bldg 4.1.3.1 90.00              2.00               180.00            m Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
448 Main Contractor's mark‐up for storage, freight, transportation and 


profit. Say, 14% of material cost.


PROC 4.2.5.4 1.00               1.00                item Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              


Downgraded D2O Tank (2 ea) ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
449 Tanks 50 Mg 38500 SS 304 Class 3 PROC 4.2.5.4 2.00               2.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
450 Tanks 50 Mg 38500 ‐ Installation PROC 4.2.5.4 2.00               2.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
451 Tanks 50 Mg 38500  ‐ Commissioning PROC 4.2.5.4 8.00               8.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
452 Valves; 3" PROC 4.2.1.2 4.00               4.00                nr 0.39 nr Unzoned 1.70 2.65             Pipefitters 69.11        183.29$                         ‐$                               790.00                  3,160.00$                     
453 Pressure sensors PROC 4.2.1.3 2.00               2.00                nr 6.00 Unzoned 1.70 20.40           Pipefitters 69.11        1,409.91$                      ‐$                               517.00                  1,034.00$                     
454 Level sensors PROC 4.2.1.3 4.00               4.00                nr 4.00 Unzoned 1.70 27.20           Pipefitters 69.11        1,879.87$                      ‐$                               2,269.00               9,076.00$                     
455 Pressure Gauges PROC 4.2.1.3 4.00               4.00                nr 4.00 Unzoned 1.70 27.20           Pipefitters 69.11        1,879.87$                      ‐$                               1,493.00               5,972.00$                     
456 Piping ‐ S Steel ‐ Inlets ‐ 3 " for 100 Mg Tanks PROC 4.2.1.1 75.00              2.00               150.00            m 8.00 Unzoned 1.70 2,040.00     Pipefitters 69.11        140,990.52$                 ‐$                               52.15                    7,822.50$                     
457 Piping ‐ S Steel ‐ Outlet ‐ 3" for 100 Mg Tanks PROC 4.2.1.1 75.00              2.00               150.00            m 6.00 Unzoned 1.70 1,530.00     Pipefitters 69.11        105,742.89$                 ‐$                               52.15                    7,822.50$                     
458 Switches ‐ 2 level PROC 4.2.1.3 4.00               4.00                nr 3.50 Unzoned 1.70 23.80           Electrical Workers 68.23        1,623.95$                      ‐$                               1,011.00               4,044.00$                     
459 Transmitters ‐ 2 ea PROC 4.2.1.3 4.00               4.00                nr 4.00 Unzoned 1.70 27.20           Electrical Workers 68.23        1,855.94$                      ‐$                               554.00                  2,216.00$                     
460 Beetle ‐ Leak Detection ‐ 1 ea PROC 4.2.1.3 2.00               2.00                nr 4.00 Unzoned 1.70 13.60           Electrical Workers 68.23        927.97$                         ‐$                               758.00                  1,516.00$                     
461 Isolation Valve PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33           Pipefitters 69.11      91.64$                           ‐$                              2,577.00             5,154.00$                    p $ $ , ,$
462 Data Cables to Control room Bldg 4.1.3.1 90.00              2.00               180.00            m Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
463 Item ‐  38 & 39 ‐ Transfer Pump; including Item 40 & 41 24 HP motor PROC 4.2.2.4 2.00               2.00                nr 4.00 nr Unzoned 1.70 13.60           Pipefitters 69.11        939.94$                         ‐$                               13,955.00             27,910.00$                  


464 Item ‐ 42 & 43 ‐ Check Valve 1 1/2 " PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Pipefitters 69.11        91.64$                           ‐$                               1,039.00               2,078.00$                     
465 Item ‐ 44 ‐ Main Inlet Header Check valve 1 1/2 " PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
466 Item ‐ 45 ‐ Cover Gas Vent Control Valve pnuematic Control Valve and 


Accessories 2"


PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               790.00                  790.00$                        


467 Item ‐  46 & 47  ‐ Outlet Control Valve and Accessories 1 1/2" PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Pipefitters 69.11        91.64$                           ‐$                               790.00                  1,580.00$                     
468 Item 48 & 49 ‐ Inlet Control Valve Pnuematic Control Valve & 


Accessories 1 1/2"


PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Pipefitters 69.11        91.64$                           ‐$                               790.00                  1,580.00$                     


469 Item ‐ 50 ‐ Cover Gas Relief Valve 2 " PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               620.00                  620.00$                        
470 Item 51 & 52 ‐ Relief Valve ‐ 1 1/2 " PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Pipefitters 69.11        91.64$                           ‐$                               620.00                  1,240.00$                     
471 Item 53 & 54 ‐  Inlet Isolation Valve 2 1/2" PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Pipefitters 69.11        91.64$                           ‐$                               770.00                  1,540.00$                     
472 Item 55 ‐ Cover Gas Supply Isolation Valve 2 " PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
473 Item 56 ‐ Cover Gas Drain Valve 2" PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
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R
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NRM 
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474 Item 57 ‐ Vent Isolation Valve 2 " PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
475 Item ‐ 58 ‐ Recirculation Isolation Valve 1 1/2" PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
476 Item ‐ 59 ‐ Clean up system Isolation Valve 1 1/2" PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
477 Item ‐ 60 & 61 ‐ Outlet Isolation Valve 1 1/2" PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Pipefitters 69.11        91.64$                           ‐$                               580.00                  1,160.00$                     
478 Item ‐ 62 ‐ Transfer System Supply Isolation Valve 1 1/2" PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
479 Item ‐ 63 ‐ Main Discharge Header Isolation Valve 1 1/2" PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
480 Item ‐ 64 & 65  ‐ Main Inlet Header Spare Connection Isolation Valve 1 


1/2"


PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Pipefitters 69.11        91.64$                           ‐$                               580.00                  1,160.00$                     


481 Item ‐ 66 ‐ Main Inlet Header Isolation Valve 1 1/2" PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               460.00                  460.00$                        
482 Item ‐ 67 ‐ Vacuum Relief Valve ‐ 2" PROC 4.2.1.2 1.00               1.00                nr 4.50 Unzoned 1.70 7.65             Pipefitters 69.11        528.71$                         ‐$                               1,271.00               1,271.00$                     
483 Item ‐ 68 ‐ Recirculation Flow Orifice 1 1/2" PROC 4.2.1.3 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
484 Item 69 & 70 ‐ Commissioning Strainer 2 1/2" PROC 4.2.1.3 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Pipefitters 69.11        91.64$                           ‐$                               300.00                  600.00$                        
485 Item 71 & 72 ‐ Level Transmitter  PROC 4.2.1.3 2.00               2.00                nr 4.00 Unzoned 1.70 13.60           Electrical Workers 68.23        927.97$                         ‐$                               2,269.00               4,538.00$                     
486 Item 73 ‐ Cover Gas Pressure Transmitter PROC 4.2.1.3 1.00               1.00                nr 6.00 Unzoned 1.70 10.20           Electrical Workers 68.23        695.98$                         ‐$                               517.00                  517.00$                        
487 Main Contractor's mark‐up for storage, freight, transportation and 


profit. Say, 14% of material cost.


PROC 4.2.5.4 1.00               1.00                item Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              


Downgraded D2O Tank (1 ea) ‐ ‐ ‐ ‐ ‐$ ‐$ ‐$Downgraded D2O Tank (1 ea) ‐                  ‐                  ‐             ‐          ‐$                               ‐$                              ‐$                             
488 Tanks 25 Mg 38500 SS 304 Class 3 PROC 4.2.5.4 1.00               1.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
489 Tanks 25 Mg 38500 ‐ Installation PROC 4.2.5.4 1.00               1.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
490 Tanks 25 Mg 38500  ‐ Commissioning PROC 4.2.5.4 8.00               8.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
491 Valves; 2" PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Pipefitters 69.11        91.64$                           ‐$                               620.00                  1,240.00$                     
492 Pressure sensors PROC 4.2.1.3 1.00               1.00                nr 4.00 Unzoned 1.70 6.80             Pipefitters 69.11        469.97$                         ‐$                               517.00                  517.00$                        
493 Level sensors PROC 4.2.1.3 2.00               2.00                nr 4.00 Unzoned 1.70 13.60           Pipefitters 69.11        939.94$                         ‐$                               2,269.00               4,538.00$                     
494 Pressure Gauges PROC 4.2.1.3 2.00               2.00                nr 4.00 Unzoned 1.70 13.60           Pipefitters 69.11        939.94$                         ‐$                               1,493.00               2,986.00$                     
495 Piping ‐ S Steel ‐ Inlets ‐ 3 " for 100 Mg Tanks PROC 4.2.1.1 75.00              1.00               75.00              m 0.58 Unzoned 1.70 73.31           Pipefitters 69.11        5,066.85$                      ‐$                               52.15                    3,911.25$                     
496 Piping ‐ S Steel ‐ Outlet ‐ 3" for 100 Mg Tanks PROC 4.2.1.1 75.00              1.00               75.00              m 0.58 Unzoned 1.70 73.31           Pipefitters 69.11        5,066.85$                      ‐$                               52.15                    3,911.25$                     
497 Switches ‐ 2 level PROC 4.2.1.3 2.00               2.00                nr 3.50 Unzoned 1.70 11.90           Electrical Workers 68.23        811.97$                         ‐$                               1,011.00               2,022.00$                     
498 Transmitters ‐ 2 ea PROC 4.2.1.3 2.00               2.00                nr 4.00 Unzoned 1.70 13.60           Electrical Workers 68.23        927.97$                         ‐$                               554.00                  1,108.00$                     
499 Beetle ‐ Leak Detection ‐ 1 ea PROC 4.2.1.3 1.00               1.00                nr 4.00 Unzoned 1.70 6.80             Electrical Workers 68.23        463.98$                         ‐$                               758.00                  758.00$                        
500 Isolation Valve PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               2,577.00               2,577.00$                     
501 Data Cables to Control room Bldg 4.1.3.1 90.00              1.00               90.00              m Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐$                              
502 Item ‐ 100 ‐ Transfer System Feed Isolation Valve ‐ 1 1/2" PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
503 Main Contractor's mark‐up for storage, freight, transportation and 


profit. Say, 14% of material cost.


PROC 4.2.5.4 1.00               1.00                item Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              


CLEAN Up D2O Tank (3 ea) ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
504 Tanks 25 Mg 38500 SS 304 Class 3 PROC 4.2.5.4 3.00               3.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
505 Tanks 25 Mg 38500 ‐ Installation PROC 4.2.5.4 3.00               3.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
506 Tanks 25 Mg 38500  ‐ Commissioning PROC 4.2.5.4 8.00               8.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
507 Valves; 2" PROC 4.2.1.2 6.00               6.00                nr 0.39 Unzoned 1.70 3.98             Pipefitters 69.11        274.93$                         ‐$                               620.00                  3,720.00$                     
08 f $ $ $508 Pressure sensors PROC 4.2.1.3 3.00               3.00                nr 4.00 Unzoned 1.70 20.40         Pipefitters 69.11      1,409.91$                      ‐$                              517.00                1,551.00$                    
509 Level sensors PROC 4.2.1.3 6.00               6.00                nr 4.00 Unzoned 1.70 40.80           Pipefitters 69.11        2,819.81$                      ‐$                               2,269.00               13,614.00$                  
510 Pressure Gauges PROC 4.2.1.3 6.00               6.00                nr 4.00 Unzoned 1.70 40.80           Pipefitters 69.11        2,819.81$                      ‐$                               1,493.00               8,958.00$                     
511 Piping ‐ S Steel ‐ Inlets ‐ 3 " for 100 Mg Tanks PROC 4.2.1.1 75.00              3.00               225.00            m 0.58 Unzoned 1.70 221.85         Pipefitters 69.11        15,332.72$                   ‐$                               52.15                    11,733.75$                  
512 Piping ‐ S Steel ‐ Outlet ‐ 3" for 100 Mg Tanks PROC 4.2.1.1 75.00              3.00               225.00            m 0.58 Unzoned 1.70 221.85         Pipefitters 69.11        15,332.72$                   ‐$                               52.15                    11,733.75$                  
513 Switches ‐ 2 level PROC 4.2.1.3 6.00               6.00                nr 3.50 Unzoned 1.70 35.70           Electrical Workers 68.23        2,435.92$                      ‐$                               1,011.00               6,066.00$                     
514 Transmitters ‐ 2 ea PROC 4.2.1.3 6.00               6.00                nr 4.00 Unzoned 1.70 40.80           Electrical Workers 68.23        2,783.91$                      ‐$                               554.00                  3,324.00$                     
515 Beetle ‐ Leak Detection ‐ 1 ea PROC 4.2.1.2 3.00               3.00                nr 4.00 Unzoned 1.70 20.40           Electrical Workers 68.23        1,391.95$                      ‐$                               758.00                  2,274.00$                     
516 Isolation Valve PROC 4.2.1.2 3.00               3.00                nr 0.39 Unzoned 1.70 1.99             Pipefitters 69.11        137.47$                         ‐$                               2,577.00               7,731.00$                     
517 Data Cables to Control room Bldg 4.1.3.1 90.00              3.00               270.00            m Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
518 Item ‐ 75 & 76 ‐ Clean up Product Transfer Pump Suction 1 1/2" 


Discharge 1 1/2" including Item 78 & 79 Pump motor 4 HP


PROC 4.2.2.4 2.00               2.00                nr 4.00 nr Unzoned 1.70 13.60           Pipefitters 69.11        939.94$                         ‐$                               13,955.00             27,910.00$                  


519 Item ‐ 77 ‐ Oxidation unit Feed Pump Suction 1" Discharge 1/2" 


including Item 80 Oxidation Pump Motor 1 HP


PROC 4.2.2.4 1.00               1.00                nr 4.00 nr Unzoned 1.70 6.80             Pipefitters 69.11        469.97$                         ‐$                               13,955.00             13,955.00$                  


520 Item ‐ 81 ‐ Cover Gas Vent Control Valve Pnuematic Valve & 


Accessories 2 "


PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               790.00                  790.00$                        


521 Item ‐ 82 ‐ Inlet Control Valve Pnuematic Control Valve & Accessories 1 


1/2"


PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        


522 Item ‐ 83 ‐ Inlet Control Valve Pnuematic Control Valve & Accessories 1 


1/2"


PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        


523 Item ‐ 84 & 85‐ Outlet Control Valve Pnuematic Control Valve & 


Accessories 1"


PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Pipefitters 69.11        91.64$                           ‐$                               790.00                  1,580.00$                     


524 Item ‐ 86 ‐ Cover Gas Relief Valve 2" PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66           Pipefitters 69.11      45.82$                           ‐$                              620.00                620.00$                       p $ $ $
525 Item ‐ 87, 88,& 89 ‐ Relief Valve 3/4" PROC 4.2.1.2 3.00               3.00                nr 0.39 Unzoned 1.70 1.99             Pipefitters 69.11        137.47$                         ‐$                               1,271.00               3,813.00$                     
526 Item ‐ 90 ‐ Station Upgrader Feed Isolation Valve 2 1/2" PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
527 Item ‐ 91 ‐ Vent Isolation Valve 2" PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               2,577.00               2,577.00$                     
528 Item ‐ 92 ‐ Cover Gas Supply Isolation Valve 2" PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               ‐$                              
529 Item ‐ 93 ‐ Isolation Valve 2" PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               2,577.00               2,577.00$                     
530 Item ‐ 94 ‐ Cover Gas Drain Valve 2" PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
531 Item ‐ 95 ‐ Feed Isolation Valve 2 1/2" PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
532 Item ‐ 96, 97, 98 & 99  ‐ Isolation Valve 1 1/2" PROC 4.2.1.2 4.00               4.00                nr 0.39 Unzoned 1.70 2.65             Pipefitters 69.11        183.29$                         ‐$                               2,577.00               10,308.00$                  
533 Item ‐ 101 & 102  ‐ Discharge Isolation Valve ‐ 1 1/2"  PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Pipefitters 69.11        91.64$                           ‐$                               580.00                  1,160.00$                     
534 Item ‐ 103 ‐ Isolation Valve ‐ 1 1/2" PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               2,577.00               2,577.00$                     
535 Item ‐ 104 ‐ Clean Up Feed Isolation Valves ‐ 1 1/2" PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Pipefitters 69.11        45.82$                           ‐$                               580.00                  580.00$                        
536 Item ‐ 105 ‐ Vacuum Relief Valve 2" PROC 4.2.1.2 1.00               1.00                nr 4.50 Unzoned 1.70 7.65             Pipefitters 69.11        528.71$                         ‐$                               1,271.00               1,271.00$                     
537 Item ‐ 106 Recirculation Flow Orifice 1" PROC 4.2.1.2 1.00               1.00                nr 0.33 Unzoned 1.70 0.56             Pipefitters 69.11        38.77$                           ‐$                               ‐$                              
538 Item ‐ 107 & 108 ‐ Commissioning Strainer 1 1/2" PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Pipefitters 69.11        91.64$                           ‐$                               ‐$                              
539 Item ‐ 109 ‐ Cover Gas Pressure Transmitter  PROC 4.2.1.2 1.00               1.00                nr 0.39 Unzoned 1.70 0.66             Electrical Workers 68.23        45.24$                           ‐$                               517.00                  517.00$                        
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540 Item ‐ 110 & 111 ‐ Level Transmitter PROC 4.2.1.2 2.00               2.00                nr 0.39 Unzoned 1.70 1.33             Electrical Workers 68.23        90.48$                           ‐$                               2,269.00               4,538.00$                     
541 Main Contractor's mark‐up for storage, freight, transportation and 


profit. Say, 14% of material cost.


PROC 4.2.5.4 1.00               1.00                item Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              


TIE‐ins for new tanks with Exstg tanks (at Exstg bldg) ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


PHT D20 Supply 38110 ‐ 100 Mg (8 Tanks) ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
542 Cutting/new 3 M pipe/Butt weld/Cut Off 


Valve/elbows/Tees/Testing/Tagging


STIE 4.2.11.1 8.00               8.00                item 30.00 Zone 3 2.33 559.20         Pipefitters 69.11        38,647.99$                   ‐$                               6,500.00               10,725.00             85,800.00$                  


Moderator D20 Supply 38110 ‐ 100 Mg (7 Tanks) ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
543 Cutting/new 3 M pipe/Butt weld/Cut Off 


Valve/elbows/Tees/Testing/Tagging


STIE 4.2.11.1 7.00               7.00                item 30.00 Zone 3 2.33 489.30         Pipefitters 69.11        33,816.99$                   ‐$                               6,500.00               10,725.00             75,075.00$                  


TRF/SUP Feed 38110 ‐ 100 Mg ( 2 Tanks) ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
544 Cutting/new 3 M pipe/Butt weld/Cut Off 


Valve/elbows/Tees/Testing/Tagging


STIE 4.2.11.1 2.00               2.00                item 30.00 Zone 3 2.33 139.80         Pipefitters 69.11        9,662.00$                      ‐$                               6,500.00               10,725.00             21,450.00$                  


TRF/SUP Product 38110 ‐ 100 Mg ( 2 Tanks) ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
545 Cutting/new 3 M pipe/Butt weld/Cut Off 


Valve/elbows/Tees/Testing/Tagging


STIE 4.2.11.1 2.00               2.00                item 30.00 Zone 3 2.33 139.80         Pipefitters 69.11        9,662.00$                      ‐$                               6,500.00               10,725.00             21,450.00$                  


Downgraded D20 38500 ‐ 50 Mg (2 Tanks) ‐ ‐ ‐ ‐ ‐$ ‐$ ‐$Downgraded D20 38500 ‐ 50 Mg (2 Tanks) ‐                  ‐                  ‐             ‐          ‐$                               ‐$                              ‐$                             
546 Cutting/new 3 M pipe/Butt weld/Cut Off 


Valve/elbows/Tees/Testing/Tagging


STIE 4.2.11.1 2.00               2.00                item 30.00 Zone 3 2.33 139.80         Pipefitters 69.11        9,662.00$                      ‐$                               5,500.00               9,075.00               18,150.00$                  


Downgraded D20 38500 ‐ 25 Mg (1 Tank) ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
547 Cutting/new 3 M pipe/Butt weld/Cut Off 


Valve/elbows/Tees/Testing/Tagging


STIE 4.2.11.1 1.00               1.00                item 30.00 Zone 3 2.33 69.90           Pipefitters 69.11        4,831.00$                      ‐$                               5,000.00               8,250.00               8,250.00$                     


 D20 Clean up ‐ 38410 ‐ 25 Mg (3 Tanks) ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
548 Cutting/new 3 M pipe/Butt weld/Cut Off 


Valve/elbows/Tees/Testing/Tagging


STIE 4.2.11.1 3.00               3.00                item 30.00 Zone 3 2.33 209.70         Pipefitters 69.11        14,493.00$                   ‐$                               5,000.00               8,250.00               24,750.00$                  


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
549 Rubber mats at all likely spill locations (25 ea) (6X4ft) STIE 4.2.11.1 25.00             25.00              EA Zone 3 2.33 ‐               Building Works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
550 Cathodic protection including all accessories (25 ea) Bldg 4.1.5.1 25.00             25.00              EA 3.00 Zone 3 2.33 174.75         Electrical Workers 68.23        11,923.72$                   ‐$                               1,500.00               2,475.00               61,875.00$                  


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
551 Crane Heavy duty Rental (for 3 months @ $40,000/month) Bldg 4.2.4.1 3.00               3.00                mnths Zone 3 2.33 ‐               Building Works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
552  Stack Monitor (installation, electrical connections, switches) PROC 4.2.2.6 2.00               2.00                nr Zone 3 2.33 ‐               Cladding 67.62        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
553 Stainless Steel Ducts in Effluent Stack (14" dia) ‐ ALL PROC 4.2.2.6 140.00           140.00            m Zone 3 2.33 ‐               Cladding 67.62        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
554 Stainless Steel hoods and cover PROC 4.2.2.6 3.00               3.00                nr Zone 3 2.33 ‐               Cladding 67.62        ‐$                               ‐$                               ‐                         ‐$                              


COMMON GENERAL ITEMS  ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
555 Cable Trays c/w hanging supports and metal brackets Bldg 4.1.3.1 200.00           1.00               200.00            m 0.60 Unzoned 1.70 204.00         Electrical Workers 68.23        13,919.53$                   ‐$                               12.71                    20.97                    4,194.30$                     
6 / l l f $ $ $556 Pipe supports c/w supports and rawl plugs STIE 4.2.1.1 46.00             46.00              nr 1.20 nr Unzoned 1.70 93.84         Pipefitters 69.11      6,485.56$                      10.00 460.00$                        54.00                  2,484.00$                    


557 Instrumentation ‐ SCADA (tanks to Control Room) PROC 4.3.5.1 25.00             25.00              nr Unzoned 1.70 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              


Tie‐ins to existing services ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
558 X‐ray scanning of tie‐in locations STIE 4.2.11.1 4.00               4.00                nr Zone 3 2.33 ‐               Building works 60.43        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              


Sub‐Total 2,054,344.04$             460.00$                         1,052,371.80$            


ELECTRICAL CONTROL SYSTEMS
559 Main Control Panel (600 wide x 800deep); 2000A Bldg 4.1.1.6 1.00               1.00                nr ‐                    ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
560 Main Control Panel (600 wide x 800deep); 2500A Bldg 4.1.1.6 1.00               1.00                nr ‐                    ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
561 Main Control Panel (600 wide x 800deep); 3000A Bldg 4.1.1.6 1.00               1.00                nr ‐                    ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              
562 Panel Boards; 2000A Bldg 4.1.1.6 1.00               1.00                nr 4.00 nr MEpg558 Unzoned 1.70 6.80             Electrical Workers 68.23        463.98$                         ‐$                               11,140.05             18,381.08             18,381.08$                  


‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐$                              


Sub‐Total 463.98$                         ‐$                               18,381.08$                  


SPECIALIST EQUIPMENT
563 Mono rail system; 1T Bldg 4.2.4.3 1.00               1.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              
564 Mono rail system; 5T Bldg 4.2.4.3 1.00               1.00                nr Unzoned 1.70 ‐               Structural Steelwork 67.24        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                  ‐             ‐          ‐$                               ‐$                              ‐                       ‐$                                                                                        $                               $                                                     $                             


Sub‐Total ‐$                               ‐$                               ‐$                              


TOTAL 6,765,676.84$             1,374,557.91$             3,837,858.83$            


LIFE CYCLE COSTINGS


Replacement roof materials ‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
565 Built up Roof at Lvl 115.00 ‐ Re‐roof at 25 years 2.3.1.3 Bldg 4.4.5.1 600.00           600.00            m2 Zone 3 2.33 ‐               Roofers 58.38        ‐$                               ‐$                               ‐                         ‐$                              
566 Epoxy floor coatings (1 re‐coat) Bldg 4.4.6.3 1,042.75       1,042.75        m2 Zone 3 2.33 ‐               Flooring 63.61        ‐$                               ‐$                               ‐                         ‐$                              
567 Duct controllers (15 years) PROC 4.2.1.3 1.00               1.00                item Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
568 Control valves (15 years) PROC 4.2.1.2 1.00               1.00                item Zone 3 2.33 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
569 Valves (20 years) PROC 4.2.1.2 1.00               1.00                item Zone 3 2.33 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
570 SCADA (25 years) PROC 4.3.5.1 1.00               1.00                item Zone 3 2.33 ‐               Electrical Workers 68.23        ‐$                               ‐$                               ‐                         ‐$                              
571 Office furniture Bldg 4.4.6.14‐O 1.00               1.00                item Zone 3 2.33 ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              
572 Office flooring Bldg 4.4.6.3‐O 250.00           250.00            m2 Zone 3 2.33 ‐               Flooring 63.61        ‐$                               ‐$                               ‐                         ‐$                              
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DNGS Heavy Water Management Building ‐ Construction Cost Estimate


1.65                    


L W H Nr Norm Ref Productivity DFL Hours Crew Rate Labour Total Rate Equipment Total Material Total


[m] [m] [m] [each] Hrs/unit Unit [multiplier] [Hrs] [$/hr] [$] [$/unit] [$]  [GBP/unit]   [CAD$/unit]  [$]


Quantity Labour


 Rate 
CrewQty Unit Zone


Norm


MaterialsConstruction Equipment


R
ef Item


NRM 


Ref
PBS


573 Washroom appliances Bldg 4.4.6.14‐O 1.00               1.00                item Zone 3 2.33 ‐               Plumbers 66.47        ‐$                               ‐$                               ‐                         ‐$                              
574 Pumps (20 years) ‐ overhaul and new impellers PROC 4.2.2.4 1.00               1.00                item Zone 3 2.33 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              
575 Replacement of valves and controls to HVAC systems PROC 4.2.1.7 1.00               1.00                item Zone 3 2.33 ‐               Pipefitters 69.11        ‐$                               ‐$                               ‐                         ‐$                              


‐                  ‐                    ‐               ‐            ‐$                               ‐$                               ‐                         ‐$                              


Sub‐Total ‐$                               ‐$                               ‐$                              
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DNGS Heavy Water Management Building ‐ Construction Cost Estimate


[formulas >>>]
EXTERNAL WORKS


Remove existing surfaces
1 Clearing of Site / Site strip; 250mm deep 8.1.1.1 SPRP 4.4.7.1
2 Remove existing Conc Curbs & Dispose 8.1.2.3 SPRP 4.4.7.1
3 Remove existing Asphalt pavement and dispose 8.1.2.3 SPRP 4.4.7.1


Ground investigation
4 Trial trenches, 3m deep; 5.0m x 0.50m 9.5.3.1 SPRP 4.4.7.1
5 Trial trenches, 3m deep, commencing from 3m depth; 5.0m x 0.50m 9.5.3.1 SPRP 4.4.7.1


Temporary services
6 External Lighting; Lighting Columns, OPG Security Standard c/w with 


lamp 8m high 2 luminaries


Bldg 4.7.2.5


7 Lunchroom Trailers and Washroom Trailers 22ft * 7ft 6" c.w Drying 


Racks, Lockers, Tables, Seating, heaters, Microwave, etc. Including 


transportation @$1200/mnth


Bldg 4.7.2.4


R
ef Item


NRM 


Ref
PBS All‐in Total


% of Labour 


Total
Indirect Total Lab Mat Equip Labour Materials


Construction 


Equipment


[$/unit] [$] [%] [$] [$] [%] [%] [%] [$] [$] [$] [hours]


‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


5.60                    9,564.80$                      45% 2,582.50$                      12,147.30$                   60% 0% 40% 7,288.38$                      ‐$                               4,858.92$                      124.5 hrs


‐$                               45% 134.35$                         957.62$                         432.92$                         524.70$                         ‐$                               12.5 hrs


‐$                               45% 752.38$                         8,264.02$                      2,424.34$                      5,839.68$                      ‐$                               70.0 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 854.49$                         3,007.00$                      2,753.36$                      253.64$                         ‐$                               79.5 hrs


‐$                               45% 854.49$                         3,007.00$                      2,753.36$                      253.64$                         ‐$                               79.5 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


2,279.39             9,117.56$                      45% 820.58$                         9,938.14$                      20% 70% 10% 1,987.63$                      6,956.70$                      993.81$                         30.9 hrs


1,200.00             33,600.00$                   45% ‐$                               33,600.00$                   0% 100% 0% ‐$                               33,600.00$                   ‐$                               ‐
One Office trailer c/w Furniture and one Portable toilet for 24 


months rental


Total DFL Hours
Estimate Class Assumptions


Indirect Costs
Total Cost


All‐in Rate All‐in Rate Split


transportation @$1200/mnth
8 Temporary Offices ‐ 3 ‐ 20' office trailers for 28 months rental @ $750 


ea per month including furniture, mobilisation and demobilisation


Bldg 4.7.2.4


Site access road
9 Temporary road to new site 8.2.1.1 Bldg 4.7.2.1


Temporary car parking
10 Car parking alternatives 8.2.1.3 Bldg 4.7.2.1


Temporary Fencing, Railing and Walls
11 Fencing, OPG Standard Security height, 2.4m; Corner posts braced, 


intermediate posts at 3m centres, 1.2m set in ground, concrete 


surround.


8.4.1.1 Bldg 4.7.2.3


12 Pedestrian access around new site Bldg 4.7.2.1
13 Gates ( 3.6 Mx1.175 H) 8.4.1.3 Bldg 4.7.2.1


Street Furniture
14 External Lighting; Lighting Columns, OPG Security Standard c/w with 


lamp 8m high 2 luminnaire


8.7.9.2 SPRP 4.4.7.2


15 Bollards; permanent bollard; non illuminated; galvanised steel 


removable and lockable pattern


8.4.4.3 SPRP 4.4.7.2


16 Turnstiles SPRP 4.4.7.2
17 Directional signage SPRP 4.4.7.2
18 Removal of one Light post incld UG cable SPRP 4.4.7.2


External drainage
19 S li i i li STIE 4 2 11 2


2,250.00             63,000.00$                   45% ‐$                               63,000.00$                   0% 100% 0% ‐$                               63,000.00$                   ‐$                               ‐
One Office trailer c/w Furniture and one Portable toilet for 24 


months rental


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


65.21                  54,774.72$                   45% 7,394.59$                      62,169.31$                   30% 50% 20% 18,650.79$                   31,084.65$                   12,433.86$                   318.6 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


94.38                  33,976.80$                   45% 4,586.87$                      38,563.67$                   30% 50% 20% 11,569.10$                   19,281.83$                   7,712.73$                      197.6 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


164.00                36,080.00$                   45% 4,870.80$                      40,950.80$                   30% 60% 10% 12,285.24$                   24,570.48$                   4,095.08$                      182.7 hrs


‐$                               45% 537.42$                         8,123.17$                      1,731.67$                      402.00$                         5,989.50$                      50.0 hrs


1,833.96             7,335.84$                      45% 990.34$                         8,326.18$                      30% 60% 10% 2,497.85$                      4,995.71$                      832.62$                         37.1 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


3,798.98             18,994.91$                   45% 2,564.31$                      21,559.23$                   30% 60% 10% 6,467.77$                      12,935.54$                   2,155.92$                      100.5 hrs


‐$                               45% 1,521.03$                      14,325.23$                   4,901.09$                      760.98$                         8,663.16$                      133.3 hrs


5,060.84             20,243.36$                   45% 2,732.85$                      22,976.21$                   30% 60% 10% 6,892.86$                      13,785.73$                   2,297.62$                      114.1 hrs


‐$                               45% 42.78$                           4,262.84$                      137.84$                         ‐$                               4,125.00$                      3.7 hrs


‐$                               45% 30.04$                           165.05$                         96.81$                           68.24$                           ‐$                               2.5 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


55 00 2 200 00$ 45% 396 00$ 2 596 00$ 40% 40% 20% 1 038 40$ 1 038 40$ 519 20$ 17 7 h i j19 Sewer line connections to main line STIE 4.2.11.2
20 Storm water connections to main line STIE 4.2.11.2
21 Manholes/Access chambers; 750 x 700 chamber 1500 depth to invert; 


includes excavation, support, backfilling and disposal, concrete base, 


brickwork chamber, concrete cover slab, concrete benching and 


channels, step irons, access cover and frames


8.6.1.5 SPRP 4.4.7.2


22 Valve Chambers; 1.2m diameter x 2.5m depth 8.6.1.5 SPRP 4.4.7.2
23 Weeper tiles (perforated pipe in drainage under slab on grade c/w 


Geotextile membrane and stone surround (600mm Dia)


SPRP 4.4.7.1


24 Excavation in rock for weeper tile (1mx1mx1m) SPRP 4.4.7.1


Connection to existing services
25 Main water line connections  8.7.1.1 Bldg 4.2.1.4
26 Fire Hydrants Bldg 4.2.10.2
27 CCTV cameras Bldg 4.1.3.6‐O
28 Buried Services ‐ Appendix ‐ F ‐ Standby Generator Cable Duct SPRP 4.1.8.1
29 Buried Services ‐ Appendix ‐ F ‐ Service water ‐ Low pressure SPRP 4.2.12.1
30 Buried Services ‐ Appendix ‐ F ‐ Cables 500 below Ground SPRP 4.1.8.1
31 Buried Services ‐ Appendix ‐ F‐ 12" Steam & 3" Condensate return SPRP 4.2.12.1


32 Buried Services ‐ Appendix ‐ F‐ 6" Air SPRP 4.2.12.1
33 Buried Services ‐ Appendix ‐ F‐ 8" Water SPRP 4.2.12.1


55.00                  2,200.00$                      45% 396.00$                         2,596.00$                     40% 40% 20% 1,038.40$                     1,038.40$                     519.20$                        17.7 hrs as per previous project


55.00                  2,750.00$                      45% 495.00$                         3,245.00$                      40% 40% 20% 1,298.00$                      1,298.00$                      649.00$                         22.2 hrs


2,786.44             16,718.63$                   45% 3,009.35$                      19,727.98$                   40% 40% 20% 7,891.19$                      7,891.19$                      3,945.60$                      134.8 hrs


2,844.37             11,377.48$                   45% 2,047.95$                      13,425.42$                   40% 40% 20% 5,370.17$                      5,370.17$                      2,685.08$                      91.7 hrs


200.00                31,000.00$                   45% 5,580.00$                      36,580.00$                   40% 40% 20% 14,632.00$                   14,632.00$                   7,316.00$                      249.9 hrs


‐$                               45% 5,553.29$                      25,517.86$                   17,893.95$                   7,623.91$                      ‐$                               516.5 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


120.45                2,409.00$                      45% 433.62$                         2,842.62$                      40% 40% 20% 1,137.05$                      1,137.05$                      568.52$                         17.1 hrs


‐$                               45% 762.75$                         4,859.35$                      2,457.74$                      ‐$                               2,401.61$                      62.5 hrs


2,899.99             46,399.84$                   45% 6,263.98$                      52,663.82$                   30% 50% 20% 15,799.15$                   26,331.91$                   10,532.76$                   231.5 hrs


6,000.00             6,000.00$                      45% 810.00$                         6,810.00$                      30% 50% 20% 2,043.00$                      3,405.00$                      1,362.00$                      29.9 hrs


3,000.00             3,000.00$                      45% 405.00$                         3,405.00$                      30% 50% 20% 1,021.50$                      1,702.50$                      681.00$                         15.4 hrs


‐$                               45% ‐$                               Excluded


‐$                               45% ‐$                               Excluded


‐$                               45% ‐$                               Excluded


‐$                               45% ‐$                               Excludedpp
34 Buried Services ‐ Appendix ‐ F‐ Inactive Drainage SPRP 4.2.12.1
35 Buried Services ‐ Appendix ‐ F‐ Misc Fire Line SPRP 4.3.8.1
36 Buried Services ‐ Appendix ‐ F‐Fire Protection SPRP 4.3.8.1
37 Buried Services ‐ Appendix ‐ F‐Helium SPRP 4.2.12.1
38 Buried Services ‐ Appendix ‐ F‐ Oxygen SPRP 4.2.12.1
39 Buried Services ‐ Appendix ‐ F‐Argon SPRP 4.2.12.1
40 Buried Services ‐ Appendix ‐ F‐Nitrogen SPRP 4.2.12.1
41 Buried Services ‐ Appendix ‐ F‐Box Drain Sump SPRP 4.2.12.1
42 Buried Services ‐ Appendix ‐ F‐600 mm Dia Corrugated Steel Pipe CSP 


Yard Drainage


SPRP 4.2.12.1


43 Relocate Existing Cable Duct from Standby Generators OIL Tanks # 1 & 


2


SPRP 4.2.12.1


44 Relocate existing Low Pressure Service Water open system piping. SPRP 4.2.12.1


Demolition/removal of existing structures


$ $


‐$                               45% ‐$                               Excluded


‐$                               45% ‐$                               Excluded


3,000.00             3,000.00$                      45% 405.00$                         3,405.00$                      30% 50% 20% 1,021.50$                      1,702.50$                      681.00$                         14.8 hrs


3,000.00             3,000.00$                      45% 405.00$                         3,405.00$                      30% 50% 20% 1,021.50$                      1,702.50$                      681.00$                         14.8 hrs


3,000.00             3,000.00$                      45% 405.00$                         3,405.00$                      30% 50% 20% 1,021.50$                      1,702.50$                      681.00$                         14.8 hrs


3,000.00             3,000.00$                      45% 405.00$                         3,405.00$                      30% 50% 20% 1,021.50$                      1,702.50$                      681.00$                         14.8 hrs


‐$                               45% ‐$                               Excluded


‐$                               45% ‐$                               Excluded


1,500.00             1,500.00$                      45% 202.50$                         1,702.50$                      30% 50% 20% 510.75$                         851.25$                         340.50$                         8.7 hrs


3,000.00             3,000.00$                      45% 405.00$                         3,405.00$                      30% 50% 20% 1,021.50$                      1,702.50$                      681.00$                         15.0 hrs


1,500.00             1,500.00$                      45% 202.50$                         1,702.50$                      30% 50% 20% 510.75$                         851.25$                         340.50$                         7.7 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐
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R
ef Item


NRM 


Ref
PBS


45 Demolition of existing building (Offices) 9.2.1.1 SPRP 4.4.8.1
46 Demolition of existing underground services (Offices) 9.2.1.2 SPRP 4.4.8.1
47 Temporary Terminating of services 9.4.1.2 Bldg 4.7.2.5


Asphalt road
48 Reinstatement of Asphalt road (incld roadbase) SPRP 4.4.7.2
49 New Kerbs at roads (reinstated road portions) SPRP 4.4.7.2
50 Line painting;Continuous  line in reflectorised white 200mm wide SPRP 4.4.7.2


51 Road signs SPRP 4.4.7.2


Sub‐Total


SITE INVESTIGATION
52 CAT scan of existing buried services and other obstacles 9.5.3.1 SPRP 4.4.7.1


Sub‐Total


All‐in Total
% of Labour 


Total
Indirect Total Lab Mat Equip Labour Materials


Construction 


Equipment


[$/unit] [$] [%] [$] [$] [%] [%] [%] [$] [$] [$] [hours]


Total DFL Hours
Estimate Class Assumptions


Indirect Costs
Total Cost


All‐in Rate All‐in Rate Split


43.84                  6,904.88$                      45% 1,864.32$                      8,769.20$                      60% 10% 30% 5,261.52$                      876.92$                         2,630.76$                      89.9 hrs


43.84                  1,380.98$                      45% 372.86$                         1,753.84$                      60% 10% 30% 1,052.30$                      175.38$                         526.15$                         18.0 hrs


178.56                714.25$                         45% 192.85$                         907.10$                         60% 30% 10% 544.26$                         272.13$                         90.71$                           9.3 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


65.21                  10,433.28$                   45% 1,408.49$                      11,841.77$                   30% 50% 20% 3,552.53$                      5,920.89$                      2,368.35$                      60.7 hrs


41.68                  2,667.46$                      45% 360.11$                         3,027.56$                      30% 50% 20% 908.27$                         1,513.78$                      605.51$                         15.5 hrs


2.15                    343.20$                         45% 46.33$                           389.53$                         30% 50% 20% 116.86$                         194.77$                         77.91$                           2.0 hrs


172.43                689.70$                         45% 93.11$                           782.81$                         30% 50% 20% 234.84$                         391.40$                         156.56$                         4.0 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


449,676.67$                 63,794.83$                   574,917.61$                 171,252.73$                 308,303.91$                 95,360.96$                   3,216.0 hrs


‐$                               45% ‐$                               Excluded BY OWNER


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


WORKS TO EXISTING STRUCTURES
53 Remove existing Loading bay and Dock 7.1.1.1 SPRP 4.4.8.1
54 Cut and patch at new openings for pipes 7.1.1.2 SPRP 4.4.7.2
55 New door for Access to new building 7.1.1.2 Bldg 4.4.6.1


Minor building works
56 Repairs to existing building after Ramp removal 8.8.1.1 SPRP 4.4.7.2
57 Repairs to existing building after Loading dock removal 8.8.1.3 SPRP 4.4.7.2


Sub‐Total


SUBSTRUCTURE


EXCAVATION
Bulk excavation


58 Vacuum Excavation (uptp 2.5 M) at buried services (4 


weeks@$40,000/week


SPRP 4.7.1.2


59 Hand Excavation around buried services SPRP 4.4.7.1
60 Bulk excavation for tank farm; 10‐15m max depth SPRP 4.4.7.1
61 Extra over for excavation in rock; 1.0‐2.0m maximum depth SPRP 4.4.7.1
62 Disposal of excavated material to temporary spoil heap; 100m from 


excavations


SPRP 4.4.7.4


63 Disposal of excavated rock material to temporary spoil heap; 100m 


from excavations


SPRP 4.4.7.4


43.84                  3,616.84$                      45% 976.55$                         4,593.39$                      60% 10% 30% 2,756.03$                      459.34$                         1,378.02$                      47.1 hrs


300.00                15,000.00$                   45% 4,050.00$                      19,050.00$                   60% 10% 30% 11,430.00$                   1,905.00$                      5,715.00$                      189.1 hrs


1,334.03             1,334.03$                      45% 180.09$                         1,514.12$                      30% 60% 10% 454.24$                         908.47$                         151.41$                         7.5 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


50.04                  6,255.56$                      45% 844.50$                         7,100.06$                      30% 60% 10% 2,130.02$                      4,260.04$                      710.01$                         35.2 hrs


40.64                  1,015.99$                      45% 137.16$                         1,153.15$                      30% 60% 10% 345.94$                         691.89$                         115.31$                         5.7 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


27,222.42$                   6,188.30$                     33,410.72$                   17,116.23$                   8,224.74$                     8,069.75$                     284.7 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


40,000.00          160,000.00$                 45% 14,400.00$                   174,400.00$                 20% 20% 60% 34,880.00$                   34,880.00$                   104,640.00$                 595.8 hrs
4 weeks rental of Vaccuum truck & pumps


‐$                               45% 1,269.64$                      4,091.08$                      4,091.08$                      ‐$                               ‐$                               118.1 hrs hand excavation around cables


‐$                               45% 198,871.75$                 913,172.40$                 640,808.96$                 272,363.44$                 ‐$                               18,495.2 hrs


‐$                               45% 43,888.94$                   201,673.37$                 141,419.91$                 60,253.46$                   ‐$                               4,081.7 hrs


‐$                               45% 34,288.23$                   175,164.30$                 110,484.30$                 64,680.00$                   ‐$                               3,188.8 hrs


‐$                               45% 3,291.67$                      16,831.94$                   10,606.49$                   6,225.45$                      ‐$                               306.1 hrs


64 Disposal of excavated rock material to temporary spoil heap; removal 


15 km distance; using 20 t tipper


SPRP 4.4.7.4


65 Disposal of excavated material from temporary spoil heap to licensed 


tip; Contaminated waste; removal 15 km distance; using 20 t tipper


SPRP 4.4.7.4


66 Disposal of excavated material from temporary spoil heap to licensed 


tip; Contaminated waste; removal 15 km distance; using 20 t tipper; 


ADDITIONAL for contaminated sludge


SPRP 4.4.7.4


67 Disposal of excavated material from temporary spoil heap to licensed 


tip; Un‐contaminated waste; removal 15 km distance; using 20 t tipper


SPRP 4.4.7.4


68 Double handling of excavated earth material; using 1.5 m3 tractor 


loader and 22.5 t ADT; 1000m average distance moved


SPRP 4.4.7.4


69 Double handling of excavated rock material; using 1.5 m3 tractor 


loader and 22.5 t ADT; 1000m average distance moved


SPRP 4.4.7.4


70 Contaminated waste disposal fees (766 loads x 10 = 7660 M3) SPRP 4.4.7.4


Detailed excavation
71 Detailed excavation for 100Mg tanks; in rock; 1.0‐2.0m maximum 


depth


1.1.1.1 SPRP 4.4.7.1


72 Detailed excavation for 50Mg tanks; in rock; 1.0‐2.0m maximum depth 1.1.1.1 SPRP 4.4.7.1


73 Detailed excavation for 25Mg tanks; in rock 1.1.1.1 SPRP 4.4.7.1
74 Detail Excavation for dike foundations; in rock; 1.0‐2.0m maximum  1.1.1.1 SPRP 4.4.7.1


‐$                               45% 12,618.07$                   67,884.46$                   40,658.22$                   27,226.24$                   ‐$                               1,173.5 hrs


‐$                               45% 75,434.11$                   405,776.09$                 243,065.47$                 162,710.63$                 ‐$                               7,015.4 hrs


217.80                1,667,531.25$              45% 375,194.53$                 2,042,725.78$              50% 0% 50% 1,021,362.89$              ‐$                               1,021,362.89$              17,446.7 hrs


‐$                               45% 75,434.11$                   405,776.09$                 243,065.47$                 162,710.63$                 ‐$                               7,015.4 hrs


‐$                               45% 82,291.76$                   400,080.77$                 265,162.33$                 134,918.44$                 ‐$                               7,653.2 hrs


‐$                               45% 10,972.23$                   53,364.31$                   35,354.98$                   18,009.34$                   ‐$                               1,020.4 hrs


‐$                               45% ‐$                               Excluded By Owner ‐ cost not carried


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 28,870.63$                   132,662.97$                 93,027.58$                   39,635.39$                   ‐$                               2,685.0 hrs


‐$                               45% 2,110.43$                      9,697.59$                      6,800.26$                      2,897.32$                      ‐$                               196.3 hrs


‐$                               45% 3,418.89$                      15,710.09$                   11,016.42$                   4,693.66$                      ‐$                               318.0 hrs


‐$                               45% 2,984.45$                      13,713.79$                  9,616.55$                     4,097.24$                     ‐$                              277.6 hrsDetail Excavation for dike foundations; in rock; 1.0 2.0m maximum 


depth


1.1.1.1 SPRP 4.4.7.1


75 Detail Excavation for dike foundations; in rock; 1.0‐2.0m maximum 


depth


1.1.1.1 SPRP 4.4.7.1


76 Excavation for Inspection pit  1.1.1.1 SPRP 4.4.7.1
77 Excavation for Inspection pit ; in rock 1.1.1.1 SPRP 4.4.7.1
78 Detail Excavation for Weeper Tiles in Rock 1.1.1.1 SPRP 4.4.7.1
79 Disposal of caisson spoils; removal 15 km distance; using 20 t tipper 8.8.3.1 SPRP 4.4.7.4


80 Disposal of caisson spoils; removal 15 km distance; using 20 t tipper 8.8.3.1 SPRP 4.4.7.4


81 Disposal of excavated rock material to temporary spoil heap; 100m 


from excavations


1.2.1.5 SPRP 4.4.7.4


82 Disposal of excavated material to temporary spoil heap; 100m from 


excavations


1.2.1.5 SPRP 4.4.7.4


$                               45% 2,984.45$                      13,713.79$                  9,616.55$                     4,097.24$                     $                              277.6 hrs


‐$                               45% 6,090.71$                      27,987.33$                   19,625.62$                   8,361.71$                      ‐$                               566.4 hrs


‐$                               45% 5,107.35$                      23,451.76$                   16,457.02$                   6,994.74$                      ‐$                               475.0 hrs


‐$                               45% 3,251.36$                      14,940.29$                   10,476.62$                   4,463.67$                      ‐$                               302.4 hrs


‐$                               45% 862.73$                         3,964.32$                      2,779.91$                      1,184.41$                      ‐$                               80.2 hrs


‐$                               45% 3,014.90$                      16,217.79$                   9,714.68$                      6,503.11$                      ‐$                               280.4 hrs


‐$                               45% 6,029.80$                      32,435.59$                   19,429.36$                   13,006.22$                   ‐$                               560.8 hrs


‐$                               45% 3,569.19$                      18,251.04$                   11,500.72$                   6,750.32$                      ‐$                               331.9 hrs


‐$                               45% 880.58$                         4,498.51$                      2,837.42$                      1,661.09$                      ‐$                               81.9 hrs
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Ref
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83 Disposal of excavated rock material to temporary spoil heap; removal 


15 km distance; using 20 t tipper


SPRP 4.4.7.4


84 Disposal of excavated material from temporary spoil heap to licensed 


tip; Contaminated waste; removal 15 km distance; using 20 t tipper


SPRP 4.4.7.4


85 Double handling of excavated earth material; using 1.5 m3 tractor 


loader and 22.5 t ADT; 1000m average distance moved


SPRP 4.4.7.4


86 Double handling of excavated rock material; using 1.5 m3 tractor 


loader and 22.5 t ADT; 1000m average distance moved


SPRP 4.4.7.4


87 Contaminated waste disposal fees 1.2.1.2 SPRP 4.4.7.4


Earthwork support
88 Caissons; bored in situ reinforced concrete piling; vertical 450mm 


diameter cast‐in‐place piles; 20N/mm2 concrete; nominal 


reinforcement


8.8.3.1 SPRP 4.4.7.1


89 Caissons; bored in situ reinforced concrete piling; vertical 450mm 


diameter empty bores


8.8.3.1 SPRP 4.4.7.1


90 Trimming material other than topsoil rock or artificial hard material; 8 8 3 1 SPRP 4 4 7 1


All‐in Total
% of Labour 


Total
Indirect Total Lab Mat Equip Labour Materials


Construction 


Equipment


[$/unit] [$] [%] [$] [$] [%] [%] [%] [$] [$] [$] [hours]


Total DFL Hours
Estimate Class Assumptions


Indirect Costs
Total Cost


All‐in Rate All‐in Rate Split


‐$                               45% 13,681.89$                   73,607.77$                   44,086.10$                   29,521.67$                   ‐$                               1,272.4 hrs


‐$                               45% 3,874.54$                      20,841.99$                   12,484.64$                   8,357.35$                      ‐$                               360.3 hrs


‐$                               45% 2,113.39$                      10,274.73$                   6,809.80$                      3,464.93$                      ‐$                               196.5 hrs


‐$                               45% 11,897.30$                   57,863.44$                   38,335.74$                   19,527.70$                   ‐$                               1,106.5 hrs


‐$                               45% 387.45$                         1,248.46$                      1,248.46$                      ‐$                               ‐$                               36.0 hrs By Owner ‐ cost not carried


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


188.27                1,328,397.84$              45% 119,555.81$                 1,447,953.65$              20% 40% 40% 289,590.73$                 579,181.46$                 579,181.46$                 4,660.8 hrs


86.30                  608,897.52$                 45% 54,800.78$                   663,698.30$                 20% 40% 40% 132,739.66$                 265,479.32$                 265,479.32$                 2,267.4 hrs


‐$ 45% 5 004 68$ 19 967 61$ 16 126 20$ 3 841 41$ ‐$ 465 4 hrs90 Trimming material other than topsoil, rock or artificial hard material; 


using D4H dozer, tractor loader or motor grader average rate to sides 


of caisson walls; 45‐90˚ to horizontal


8.8.3.1 SPRP 4.4.7.1


91 Trimming rock; using D6E dozer; vertical to sides of caisson walls 8.8.3.1 SPRP 4.4.7.1


92 Steel in Caissons (Soldier Piles) IPN 280 @ 54Kgs/LM; 203 x 203 mm; 


length 15m


SPRP 4.4.7.1


93 Waterproofing to sides of wall (inside face); Bituthene 4000; lapped 


joints; at any inclination


1.3.1.1 SPRP 4.4.7.1


94 Shoring for inspection pit 8.8.3.1 SPRP 4.4.7.1


Dewatering
95 Dewatering equipment (rental 3months) 9.3.1.1 SPRP 4.7.1.3
96 Holding tanks and filter bags(rental 3months) 9.3.1.1 SPRP 4.7.1.3
97 75mm pipes for temp dewatering ‐ 2 lines for 300m length discharge 


to Intake


SPRP 4.7.1.3


98 Pumps rental (3 months) 600 V ‐ 2 ea SPRP 4.7.1.3
99 Diesel Genset for Pumps rental (3 months) SPRP 4.7.1.3
100 Diesel fuel (50 liters daily for 60 daysx2 ea) SPRP 4.7.1.3


BELOW GROUND CONSTRUCTION
Slab on grade


101 Level and compact bottoms of excavations 1.4.1.1 Bldg 4.4.7.1
102 Formwork to sides of slab on grade; plane vertical; width 0.3m 1.4.1.1 Bldg 4.4.1.1


‐$                               45% 5,004.68$                      19,967.61$                  16,126.20$                  3,841.41$                     ‐$                              465.4 hrs


‐$                               45% 7,073.28$                      28,684.72$                   22,791.69$                   5,893.02$                      ‐$                               657.8 hrs


10,534.74          316,042.16$                 45% 14,221.90$                   330,264.05$                 10% 60% 30% 33,026.41$                   198,158.43$                 99,079.22$                   531.5 hrs


‐$                               45% 8,007.49$                      77,983.58$                   25,801.92$                   4,830.95$                      47,350.71$                   744.7 hrs


120.00                53,760.00$                   45% 7,257.60$                      61,017.60$                   30% 60% 10% 18,305.28$                   36,610.56$                   6,101.76$                      312.7 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


60,000.00          60,000.00$                   45% ‐$                               60,000.00$                   0% 0% 100% ‐$                               ‐$                               60,000.00$                   ‐


75,000.00          75,000.00$                   45% ‐$                               75,000.00$                   0% 0% 100% ‐$                               ‐$                               75,000.00$                   ‐


20.00                  12,000.00$                   45% 1,620.00$                      13,620.00$                   30% 60% 10% 4,086.00$                      8,172.00$                      1,362.00$                      69.8 hrs


3,000.00             18,000.00$                   45% ‐$                               18,000.00$                   0% 0% 100% ‐$                               ‐$                               18,000.00$                   ‐


3,000.00             18,000.00$                   45% ‐$                               18,000.00$                   0% 0% 100% ‐$                               ‐$                               18,000.00$                   ‐


1.50                    9,000.00$                      45% ‐$                               9,000.00$                      0% 0% 100% ‐$                               ‐$                               9,000.00$                      ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 3,620.39$                      41,827.61$                   11,665.70$                   30,161.91$                   ‐$                               336.7 hrs


‐$                               45% 1,367.50$                      5,599.93$                      4,406.39$                      551.34$                         642.21$                         119.8 hrs


103 Reinforcement to insitu concrete slab; 100kg/m3; deformed high yield 


steel bars in bent and cut lengths; using 16mm nominal size


1.4.1.1 Bldg 4.4.1.2


104 Insitu concrete slab on grade; Grade C40 cement; 300mm thick 1.4.1.1 Bldg 4.4.1.1
105 Less: Pad foundations for tanks 1.4.1.1 Bldg 4.4.1.1
106 Surface finish to insitu concrete slab on grade; Float finish Bldg 4.4.1.1
107 Weeping tiles below  slab on grade; 225mm pipes unplasticized pvc 


pipes


1.4.1.8 Bldg 4.4.1.1


Pad foundations for tanks
108 Formwork for  19 ‐ 100 Mg Tank Foundations; curved; width exceeding 


1.22m


1.1.1.1 Bldg 4.4.1.1


109 Formwork for  2 ‐ 50 Mg Tank Foundations; curved; width exceeding 


1.22m


1.1.1.1 Bldg 4.4.1.1


110 Formwork for  4 ‐ 25 Mg Tank Foundations; curved; width exceeding 


1.22m


1.1.1.1 Bldg 4.4.1.1


111 Reinforcement in Tank Foundations (150 Kgs/M3); deformed high 


yield steel bars in bent and cut lengths; using 16mm nominal size


1.1.1.1 Bldg 4.4.1.2


112 Concrete  for  19 ‐ 100 Mg Tank Foundations; thickness exceeding 


500mm


1.1.1.1 Bldg 4.4.1.1


113 Concrete for 2‐ 50 Mg Tank Foundations; thickness exceeding 500mm 1.1.1.1 Bldg 4.4.1.1


‐$                               45% 8,915.84$                      67,671.61$                   28,728.81$                   4,573.03$                      34,369.76$                   781.2 hrs


‐$                               45% 2,593.69$                      82,343.46$                   8,357.43$                      5,777.28$                      68,208.75$                   227.3 hrs


‐$                               45% (684.46)$                        (21,730.09)$                  (2,205.49)$                    (1,524.60)$                    (18,000.00)$                  (60.0 hrs)


‐$                               45% 960.62$                         3,095.34$                      3,095.34$                      ‐$                               ‐$                               84.2 hrs


‐$                               45% 539.21$                         22,315.78$                   1,737.44$                      127.71$                         20,450.63$                   50.1 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 20,654.85$                   89,760.49$                   66,554.53$                   8,328.22$                      14,877.74$                   1,809.9 hrs


‐$                               45% 1,494.76$                      6,495.82$                      4,816.45$                      602.70$                         1,076.68$                      131.0 hrs


‐$                               45% 2,329.49$                      10,123.36$                   7,506.15$                      939.27$                         1,677.94$                      204.1 hrs


‐$                               45% 72,897.94$                   553,298.59$                 234,893.38$                 37,390.17$                   281,015.05$                 6,387.7 hrs


‐$                               45% 10,426.73$                   385,997.43$                 33,597.24$                   23,357.63$                   329,042.56$                 913.6 hrs


‐$                               45% 592.87$                         21,948.16$                   1,910.37$                      1,328.14$                      18,709.66$                   52.0 hrs


114 Concrete for 4 ‐ 25 Mg Tank Foundations; thickness exceeding 500mm 1.1.1.1 Bldg 4.4.1.1


115 Connection to main inspection pit (600 dia PVC) 1.4.1.8 Bldg 4.4.1.1


Inspection chamber
116 Formwork in Inspection Chamber ‐Base slab; 250mm thick 1.4.1.8 Bldg 4.4.1.1
117 Formwork in Inspection Chamber ‐ Walls 1.4.1.8 Bldg 4.4.1.1
118 Formwork in Inspection Chamber ‐Walls 1.4.1.8 Bldg 4.4.1.1
119 Formwork in Inspection Chamber ‐ Top Slab; 250mm thick 1.4.1.8 Bldg 4.4.1.1
120 Formwork in Inspection Chamber ‐ Top Slab; 250mm thick 1.4.1.8 Bldg 4.4.1.1
121 Reinforcement in Inspection Chamber (150kgs/m3) 1.4.1.8 Bldg 4.4.1.2
122 Concrete in Inspection Chamber ‐ Blinding; 150‐300mm thick 1.4.1.8 Bldg 4.4.1.1
123 Concrete in Inspection Chamber ‐ Base Slab; 250mm thick 1.4.1.8 Bldg 4.4.1.1
124 Concrete in Inspection Chamber ‐ Walls 1.4.1.8 Bldg 4.4.1.1
125 Concrete in Inspection Chamber ‐ Walls 1.4.1.8 Bldg 4.4.1.1
126 Concrete in Inspection Chamber ‐ Top Slab 1.4.1.8 Bldg 4.4.1.1


‐$                               45% 839.96$                         31,095.39$                   2,706.54$                      1,881.66$                      26,507.19$                   73.6 hrs


750.00                37,500.00$                   45% 5,062.50$                      42,562.50$                   30% 60% 10% 12,768.75$                   25,537.50$                   4,256.25$                      218.1 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 56.90$                           273.09$                         183.33$                         22.92$                           66.84$                           5.0 hrs


‐$                               45% 3,422.31$                      17,625.80$                   11,027.45$                   1,381.05$                      5,217.30$                      299.9 hrs


‐$                               45% 3,969.88$                      20,445.93$                   12,791.85$                   1,602.02$                      6,052.07$                      347.9 hrs


‐$                               45% 112.89$                         541.85$                         363.75$                         45.48$                           132.62$                         9.9 hrs


‐$                               45% 62.86$                           301.70$                         202.54$                         25.32$                           73.84$                           5.5 hrs


‐$                               45% 292.32$                         2,218.74$                      941.93$                         149.94$                         1,126.88$                      25.6 hrs


‐$                               45% 10.28$                           341.75$                         33.13$                           4.42$                             304.20$                         0.9 hrs


‐$                               45% 14.46$                           459.05$                         46.59$                           32.21$                           380.25$                         1.3 hrs


‐$                               45% 227.44$                         6,133.35$                      732.87$                         506.73$                         4,893.75$                      19.9 hrs


‐$                               45% 196.07$                         5,287.37$                      631.78$                         436.84$                         4,218.75$                      17.2 hrs


‐$                               45% 17.99$                           571.09$                         57.96$                           40.07$                           473.06$                         1.6 hrs
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DNGS Heavy Water Management Building ‐ Construction Cost Estimate


R
ef Item


NRM 


Ref
PBS


Basement Walls
127 Formwork in Dike wall Foundations; rough finish; plane vertical; width 


exceeding 1.22m


1.3.1.1 Bldg 4.4.1.1


128 Formwork in Dike wall Foundations; rough finish; plane vertical; width 


exceeding 1.22m


1.3.1.1 Bldg 4.4.1.1


129 Concrete in Dike wall Foundations; thickness exceeding 500mm 1.3.1.1 Bldg 4.4.1.1


130 Concrete in Dike wall Foundations; thickness exceeding 500mm 1.3.1.1 Bldg 4.4.1.1


131 Formwork in Dike wall  1.3.1.1 Bldg 4.4.1.1
132 Formwork in Dike wall  1.3.1.1 Bldg 4.4.1.1
133 Reinforcement in Walls/Dikes (@120kgs/M3) 1.3.1.1 Bldg 4.4.1.2
134 Concrete in Dike wall  1.3.1.1 Bldg 4.4.1.1
135 Concrete in Dike wall  1.3.1.1 Bldg 4.4.1.1


Concrete Ancillaries
136 Step ladders inside Inspection Chamber 1.4.1.8 Bldg 4.4.3.3
137 Manhole cover to inspection chamber; Complete with frame; Bed and 1 4 1 8 Bldg 4 4 3 3


All‐in Total
% of Labour 


Total
Indirect Total Lab Mat Equip Labour Materials


Construction 


Equipment


[$/unit] [$] [%] [$] [$] [%] [%] [%] [$] [$] [$] [hours]


Total DFL Hours
Estimate Class Assumptions


Indirect Costs
Total Cost


All‐in Rate All‐in Rate Split


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 1,440.94$                      6,240.46$                      4,643.02$                      589.59$                         1,007.84$                      126.3 hrs


‐$                               45% 3,149.95$                      13,641.93$                   10,149.85$                   1,288.88$                      2,203.20$                      276.0 hrs


‐$                               45% 1,048.08$                      38,800.04$                   3,377.16$                      2,347.88$                      33,075.00$                   91.8 hrs


‐$                               45% 2,010.61$                      74,432.73$                   6,478.63$                      4,504.10$                      63,450.00$                   176.2 hrs


‐$                               45% 12,753.82$                   65,685.49$                   41,095.64$                   5,146.71$                      19,443.14$                   1,117.6 hrs


‐$                               45% 27,880.44$                   143,591.55$                 89,836.99$                   11,250.95$                   42,503.60$                   2,443.0 hrs


‐$                               45% 122,775.49$                 931,871.32$                 395,609.90$                 62,972.91$                   473,288.51$                 10,758.2 hrs


‐$                               45% 9,991.73$                      269,444.31$                 32,195.57$                   22,261.24$                   214,987.50$                 875.5 hrs


‐$                               45% 19,167.81$                   516,893.16$                 61,762.93$                   42,705.23$                   412,425.00$                 1,679.6 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


53.74                  2,687.03$                      45% 362.75$                         3,049.77$                      30% 60% 10% 914.93$                         1,829.86$                      304.98$                         14.7 hrs


544 50 544 50$ 45% 73 51$ 618 01$ 30% 60% 10% 185 40$ 370 80$ 61 80$ 3 0 hrs137 Manhole cover to inspection chamber; Complete with frame; Bed and 


set in concrete; access cover and frame


1.4.1.8 Bldg 4.4.3.3


138 Rock anchors; 25mm  diameter; 2m length; including drilling, steel and 


grout


1.4.1.9 Bldg 4.4.1.2


139 Rock Anchors 25mm ‐ 2M Deep; including drilling, steel and grout 1.1.1.1 Bldg 4.4.1.2


140 Rock anchors 25mm 2M length for Dike wall Bldg 4.4.1.2
141 Insulation at Basement upto 1.5 M; boards; polystherene standard 


grade; fixing with adhesive; to walls; 40mm thick


Bldg 4.4.5.1


142 Insulation at Loading bay walls; boards; polystherene standard grade; 


fixing with adhesive; to floors; 40mm thick


Bldg 4.4.5.1


143 Insulation at Loading bay slab; boards; polystherene standard grade; 


fixing with adhesive; to walls; 40mm thick


Bldg 4.4.5.1


144 Trace heating to Loading bay Ramp & slab Bldg 4.4.5.1


Sub‐Total


SUPERSTRUCTURE


Insitu concrete walls to first floor
145 Formwork ‐  wall above Lvl 100.00 ‐ 5 M high external; basic finish; 


height 3m above floor level


2.5.1.1 Bldg 4.4.1.1


146 Reinforcement in concrete walls; 120kgs/m3; 12 mm diameter; bent Bldg 4.4.1.2


544.50                544.50$                         45% 73.51$                           618.01$                        30% 60% 10% 185.40$                        370.80$                        61.80$                          3.0 hrs


50.00                  600.00$                         45% 162.00$                         762.00$                         60% 30% 10% 457.20$                         228.60$                         76.20$                           7.8 hrs


50.00                  21,050.00$                   45% 5,683.50$                      26,733.50$                   60% 30% 10% 16,040.10$                   8,020.05$                      2,673.35$                      274.0 hrs


50.00                  7,250.00$                      45% 978.75$                         8,228.75$                      30% 60% 10% 2,468.63$                      4,937.25$                      822.88$                         42.2 hrs


‐$                               45% 1,067.67$                      6,233.11$                      3,440.26$                      ‐$                               2,792.86$                      99.3 hrs


‐$                               45% 98.53$                           575.20$                         317.47$                         ‐$                               257.73$                         9.2 hrs


‐$                               45% 22.17$                           168.49$                         71.43$                           ‐$                               97.06$                           2.1 hrs


261.83                23,041.04$                   45% 3,110.54$                      26,151.58$                   30% 60% 10% 7,845.47$                      15,690.95$                   2,615.16$                      115.0 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


4,419,301.33$             1,595,415.75$             11,691,224.08$           4,774,117.70$             2,534,689.27$             4,382,417.12$             117,123.5 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 132,842.79$                 449,636.76$                 428,048.99$                 ‐$                               21,587.78$                   11,640.3 hrs


‐$                               45% 23,442.85$                   92,627.78$                   75,538.06$                   ‐$                               17,089.72$                   2,054.2 hrs


$ $ $ $ $ $147 Concrete wall above Lvl 100.00 ‐ 5 M high external; grade C40 2.5.1.1 Bldg 4.4.1.1
148 Formwork Columns (400x400) ‐  wall above Lvl 100.00 ‐7.8 M high  2.5.1.1 Bldg 4.4.1.1


149 Reinforcement for Columns (400x400) @ 150 kgs/m3; 12mm 


diameter; bent


Bldg 4.4.1.2


150 Columns (400x400) ‐ Concrete wall above Lvl 100.00 ‐ 7.8 M high  2.5.1.1 Bldg 4.4.1.1


151 Concrete topping finishes ‐ Hardeners; Two coats epoxy anti slip floor 


paint on screeded surfaces


2.2.1.1 Bldg 4.4.1.1


Insitu concrete upper floors ‐ Beams
152 Formwork for Beams (300x750) 2.2.1.1 Bldg 4.4.1.1
153 Reinforcement in Beams (300x750) @ 200kg/m3 2.2.1.1 Bldg 4.4.1.2
154 Concrete in Beams (300x750) 2.2.1.1 Bldg 4.4.1.1
155 35mpa Concrete in Suspended slab at Lvl 107.8 ‐ 300mm thk 2.2.1.1 Bldg 4.4.1.1
156 Formwork in Suspended slab at Lvl 107.8 ‐ 300mm thk 2.2.1.1 Bldg 4.4.1.1
157 Formwork (sides)  in Suspended slab at Lvl 107.8 ‐ 300mm thk 2.2.1.1 Bldg 4.4.1.1
158 Reinforcement  in Suspended slab at Lvl 107.8 @ 150kgs/m3 2.2.1.1 Bldg 4.4.1.2
159 35 mpa Concrete in Beams External at Lvl 107.80 (350x700) 2.2.1.1 Bldg 4.4.1.1
160 35 mpa Concrete in Beams Internal at Lvl 107.80 (350x700) 2.2.1.1 Bldg 4.4.1.1
161 Formwork for Beams External at Lvl 107.80 (350x700) 2.2.1.1 Bldg 4.4.1.1
162 Formwork for Beams Internal at Lvl 107.80 (350x700) 2.2.1.1 Bldg 4.4.1.1
163 Reinforcement  in Beams at Lvl 107.8 @ 150kgs/m3 2.2.1.1 Bldg 4.4.1.2
164 35 mpa Concrete in Column footing (1.2x1.2x1.5) 6 ea 2.2.1.1 Bldg 4.4.1.1


‐$                               45% 22,221.86$                   110,135.03$                71,603.78$                  ‐$                              38,531.25$                  1,947.2 hrs


‐$                               45% 36,303.90$                   118,839.92$                 116,979.23$                 ‐$                               1,860.69$                      3,181.1 hrs


‐$                               45% 2,562.63$                      10,125.50$                   8,257.36$                      ‐$                               1,868.14$                      224.6 hrs


‐$                               45% 3,160.57$                      13,553.67$                   10,184.07$                   ‐$                               3,369.60$                      276.9 hrs


‐$                               45% 12,391.03$                   59,781.66$                   39,926.66$                   ‐$                               19,855.00$                   1,085.8 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 15,464.58$                   51,957.57$                   49,830.31$                   ‐$                               2,127.26$                      1,355.1 hrs


‐$                               45% 3,878.62$                      15,325.28$                   12,497.78$                   ‐$                               2,827.50$                      339.9 hrs


‐$                               45% 3,561.34$                      15,272.32$                   11,475.44$                   ‐$                               3,796.88$                      312.1 hrs


‐$                               45% 24,375.43$                   123,093.04$                 78,543.04$                   ‐$                               44,550.00$                   2,135.9 hrs


‐$                               45% 104,779.82$                 347,795.13$                 337,623.87$                 ‐$                               10,171.26$                   9,181.3 hrs


‐$                               45% 4,905.60$                      16,283.14$                   15,806.94$                   ‐$                               476.20$                         429.9 hrs


‐$                               45% 33,880.90$                   133,870.80$                 109,171.79$                 ‐$                               24,699.01$                   2,968.8 hrs


‐$                               45% 3,043.23$                      13,050.48$                   9,805.98$                      ‐$                               3,244.50$                      266.7 hrs


‐$                               45% 2,171.63$                      9,312.72$                      6,997.47$                      ‐$                               2,315.25$                      190.3 hrs


‐$                               45% 9,484.94$                      31,867.31$                   30,562.59$                   ‐$                               1,304.72$                      831.1 hrs


‐$                               45% 6,735.68$                      22,630.41$                   21,703.87$                   ‐$                               926.54$                         590.2 hrs


‐$                               45% 7,399.04$                      29,235.22$                   23,841.35$                   ‐$                               5,393.86$                      648.3 hrs


‐$                               45% 110.88$                         3,520.27$                     357.29$                        246.99$                        2,916.00$                     9.7 hrs35 mpa Concrete in Column footing (1.2x1.2x1.5) 6 ea 2.2.1.1 Bldg 4.4.1.1
165 Rock anchors 25mm 2M length for Col footing 9ea/6ftgs 2.2.1.1 Bldg 4.4.1.2
166 Reinforcement in Col footing at 120kgs/m3 2.2.1.1 Bldg 4.4.1.2
167 35 mpa Concrete in Columns (600x600) lvl 87.00 to lvl100.00 2.2.1.1 Bldg 4.4.1.1
168 Formwork for Columns (600x600) 2.2.1.1 Bldg 4.4.1.1
169 Reinforcement in Columns @ 150kgs/m3 2.2.1.1 Bldg 4.4.1.2
170 35 mpa Concrete in Columns (450x450) at Lvl 100.00 to Lvl 107.80 2.2.1.1 Bldg 4.4.1.1


171 Formwork for Columns (450x450) 2.2.1.1 Bldg 4.4.1.1
172 Reinforcement in Columns @ 150kgs/m3 2.2.1.1 Bldg 4.4.1.2
173 Reinforcement at Column locations in Dike walls (ext) @150kgs/m3 2.2.1.1 Bldg 4.4.1.2


Insitu concrete upper floor ‐ Ground floor slab
174 Formwork for Suspended slab at 100.00 2.2.1.1 Bldg 4.4.1.1
175 Reinforcement at Suspended slab at 100.00 (120Kg/m3) 2.2.1.1 Bldg 4.4.1.2


$                               45% 110.88$                         3,520.27$                     357.29$                        246.99$                        2,916.00$                     9.7 hrs


50.00                  2,700.00$                      45% 364.50$                         3,064.50$                      30% 60% 10% 919.35$                         1,838.70$                      306.45$                         14.8 hrs


‐$                               45% 1,774.13$                      7,009.96$                      5,716.63$                      ‐$                               1,293.33$                      155.5 hrs


‐$                               45% 5,743.74$                      24,631.20$                   18,507.60$                   ‐$                               6,123.60$                      503.3 hrs


‐$                               45% 43,983.57$                   143,979.13$                 141,724.83$                 ‐$                               2,254.30$                      3,854.1 hrs


‐$                               45% 4,657.08$                      18,401.15$                   15,006.16$                   ‐$                               3,394.99$                      408.1 hrs


‐$                               45% 1,871.84$                      8,027.13$                      6,031.49$                      ‐$                               1,995.64$                      164.0 hrs


‐$                               45% 19,111.91$                   62,562.36$                   61,582.81$                   ‐$                               979.55$                         1,674.7 hrs


‐$                               45% 1,517.71$                      5,996.80$                      4,890.40$                      ‐$                               1,106.40$                      133.0 hrs


‐$                               45% 5,475.70$                      21,635.68$                   17,643.93$                   ‐$                               3,991.76$                      479.8 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 165,544.18$                 549,489.96$                 533,420.14$                 ‐$                               16,069.82$                   14,505.8 hrs


‐$                               45% 50,308.00$                   198,777.86$                 162,103.57$                 ‐$                               36,674.29$                   4,408.2 hrs
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DNGS Heavy Water Management Building ‐ Construction Cost Estimate


R
ef Item


NRM 


Ref
PBS


176 Concrete in Suspended slab at  LVL‐100.00; thickness 150‐450mm 2.2.1.1 Bldg 4.4.1.1


177 Less Concrete  at Openings in slab ‐ Elevators/Staircase 2.2.1.1 Bldg 4.4.1.1


Insitu concrete loading bay
178 Formwork  for Ramps to Loading Bay; sloping 5.10.7.1 Bldg 4.4.1.1
179 Formwork  for Walls & Fdn to Loading Bay 5.10.7.1 Bldg 4.4.1.1
180 Formwork  for Pits at Loading Bay 5.10.7.1 Bldg 4.4.1.1
181 Reinforcement for Loading Bay Walls/Pit/Ramp (120kgs/m3) 5.10.7.1 Bldg 4.4.1.2
182 Concrete for Ramps to Loading Bay; sloping 5.10.7.1 Bldg 4.4.1.1
183 Concrete for Walls at Loading Bay 5.10.7.1 Bldg 4.4.1.1
184 Concrete for Pits at Loading Bay 5.10.7.1 Bldg 4.4.1.1


Miscellaneous concrete works
185 Formwork for Kerb walls at Cleaning at Drum Cleaning areas Bldg 4.4.1.1
186 Rebar for Kerb walls at Cleaning at Drum Cleaning areas Bldg 4.4.1.2
187 Concrete at Kerb walls at Cleaning at Drum Cleaning areas Bldg 4.4.1.1
188 Nosing angle SS at Kerb walls at Cleaning at Drum Cleaning areas; 


angle section bearers; 90 x 90 x 6mm


Bldg 4.4.3.1


All‐in Total
% of Labour 


Total
Indirect Total Lab Mat Equip Labour Materials


Construction 


Equipment


[$/unit] [$] [%] [$] [$] [%] [%] [%] [$] [$] [$] [hours]


Total DFL Hours
Estimate Class Assumptions


Indirect Costs
Total Cost


All‐in Rate All‐in Rate Split


‐$                               45% 45,242.27$                   228,468.14$                 145,780.64$                 ‐$                               82,687.50$                   3,964.4 hrs


‐$                               45% 123.11$                         621.68$                         396.68$                         ‐$                               225.00$                         10.8 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 2,298.65$                      7,611.62$                      7,406.77$                      ‐$                               204.85$                         201.4 hrs


‐$                               45% 3,296.83$                      11,158.87$                   10,623.11$                   ‐$                               535.76$                         288.9 hrs


‐$                               45% 11,635.86$                   39,384.24$                   37,493.34$                   ‐$                               1,890.90$                      1,019.6 hrs


‐$                               45% 136,892.53$                 540,892.12$                 441,098.14$                 ‐$                               99,793.98$                   11,995.2 hrs


‐$                               45% 5,763.75$                      28,247.07$                   18,572.07$                   ‐$                               9,675.00$                      505.0 hrs


‐$                               45% 1,038.10$                      5,144.99$                      3,344.99$                      ‐$                               1,800.00$                      91.0 hrs


‐$                               45% 4,022.64$                      19,936.85$                   12,961.85$                   ‐$                               6,975.00$                      352.5 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 2,327.17$                      7,876.85$                      7,498.67$                      ‐$                               378.18$                         203.9 hrs


‐$                               45% 328.54$                         1,298.14$                      1,058.64$                      ‐$                               239.51$                         28.8 hrs


‐$                               45% 467.15$                         2,315.25$                      1,505.25$                      ‐$                               810.00$                         40.9 hrs


‐$                               45% 2,357.59$                      18,798.21$                   7,596.69$                      ‐$                               11,201.52$                   206.6 hrs


angle section bearers; 90 x 90 x 6mm
189 Precast concrete at mid landing slab inside Inspection chamber Bldg 4.4.1.1


190 Precast concrete cover slab to inspection chamber Bldg 4.4.1.1
191 Precast concrete inspection pit; 15m x 2.5m x 2.5m Bldg 4.4.1.1


Structural steel frame
192 Base plates for Steel frames at Lvl 107.8 (300x300) 2.1.1.1 Bldg 4.4.3.3
193 Foundation Bolts 20mm for Steel frames at Lvl 107.8 (300x300) 2.1.1.1 Bldg 4.4.1.2
194 Grouting of Base plates (300x300) 2.1.1.1 Bldg 4.4.1.3
195 Intumescent painting to Steel Columns; paint fire protection (60 


minutes); spray applied


2.1.1.2 Bldg 4.4.5.3


Structural Steel frame work Lvl 107.80 to roof (7.2M Height)
196 Steel members in frame work (15kgs/sqft) Bldg 4.4.3.1
197 Roof trusses at 115.00m level; Steel roof trusses and beams; thermal 


and acoustic insulation;aluminum profiled composite cladding


2.3.1.1 Bldg 4.4.3.1


Fire protection to structural steelwork
198 Fire protection to Steel frame 2.1.1.1 Bldg 4.4.5.3
199 Fire protection to Steel frame 2.1.1.1 Bldg 4.4.5.3


Hoist gantries
200 Structural Steel Gantry for Hoists 1 T & 5 T 2.1.1.1 Bldg 4.4.3.2


Insitu concrete upper floors
201 Surface finish to insitu concrete; Two coats epoxy anti slip floor paint 


f


2.2.2.1 Bldg 4.4.1.1


350.00                1,260.00$                      45% 170.10$                         1,430.10$                      30% 60% 10% 429.03$                         858.06$                         143.01$                         6.9 hrs


4,500.00             4,500.00$                      45% 607.50$                         5,107.50$                      30% 60% 10% 1,532.25$                      3,064.50$                      510.75$                         24.7 hrs


3,500.00             52,500.00$                   45% 7,087.50$                      59,587.50$                   30% 60% 10% 17,876.25$                   35,752.50$                   5,958.75$                      287.7 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


120.00                2,160.00$                      45% 291.60$                         2,451.60$                      30% 60% 10% 735.48$                         1,470.96$                      245.16$                         10.9 hrs


45.00                  3,240.00$                      45% 437.40$                         3,677.40$                      30% 60% 10% 1,103.22$                      2,206.44$                      367.74$                         16.4 hrs


120.00                2,160.00$                      45% 291.60$                         2,451.60$                      30% 60% 10% 735.48$                         1,470.96$                      245.16$                         10.9 hrs


22.72                  3,299.02$                      45% 445.37$                         3,744.38$                      30% 60% 10% 1,123.32$                      2,246.63$                      374.44$                         18.6 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


3,130.88             344,396.25$                 45% 46,493.49$                   390,889.74$                 30% 60% 10% 117,266.92$                 234,533.85$                 39,088.97$                   1,743.9 hrs


399.30                243,573.00$                 45% 32,882.36$                   276,455.36$                 30% 60% 10% 82,936.61$                   165,873.21$                 27,645.54$                   1,233.4 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


22.72                  19,994.04$                   45% 2,699.20$                      22,693.24$                   30% 60% 10% 6,807.97$                      13,615.94$                   2,269.32$                      112.7 hrs


22.72                  14,995.53$                   45% 2,024.40$                      17,019.93$                   30% 60% 10% 5,105.98$                      10,211.96$                   1,701.99$                      84.5 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


3.13                    30,306.87$                   45% 4,091.43$                      34,398.30$                   30% 60% 10% 10,319.49$                   20,638.98$                   3,439.83$                      153.5 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 10,457.07$                   50,451.08$                   33,695.00$                   ‐$                               16,756.08$                   916.3 hrs


on screeded surfaces


Tank inspection platforms
202 Open grid flooring for inspection around tanks on 94.00m level 2.1.1.1 Bldg 4.4.3.1


Roof structure
203 Built up Roof at Lvl 115.00m; steel roof trusses and beams; thermal 


and acoustic insulation; aluminum profiled composite cladding


2.3.1.3 Bldg 4.4.5.1


204 Waterproofing to Roof 2.3.2.1 Bldg 4.4.5.1
205 Waterproofing to openings 2.3.2.1 Bldg 4.4.5.1
206 Metal Flashings 2.3.2.1 Bldg 4.4.3.1
207 Roof anchors SS on roof (6 nrs) Bldg 4.4.3.1
208 600 x 600 x 2mm plain Cement tiles on roof at pathways c/w spacers 


& underpads


Bldg 4.4.6.6


Rainwater goods
209 Rainwater down take pipes; fixed to backgrounds; including offsets 


and shoes; 110mm diameter uPVC


2.3.4.2 Bldg 4.4.5.1


Cladding
210 Metal cladding External walls at Lvl 105.00 to 107.80; Metal profiled 


cladding; coated steel profiled cladding on steel rails; insulated and 


built up system


2.5.1.1 Bldg 4.4.3.4


211 Metal cladding External walls at Lvl 107.80 to 115.00; Metal profiled 


cladding; coated steel profiled cladding on steel rails; insulated and 


2.5.1.1 Bldg 4.4.3.4


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


502.30                296,357.74$                 45% 40,008.29$                   336,366.03$                 30% 60% 10% 100,909.81$                 201,819.62$                 33,636.60$                   1,500.7 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


399.30                239,580.00$                 45% 32,343.30$                   271,923.30$                 30% 60% 10% 81,576.99$                   163,153.98$                 27,192.33$                   1,397.4 hrs


121.95                87,805.08$                   45% 11,853.69$                   99,658.77$                   30% 60% 10% 29,897.63$                   59,795.26$                   9,965.88$                      512.1 hrs


134.15                2,146.35$                      45% 289.76$                         2,436.10$                      30% 60% 10% 730.83$                         1,461.66$                      243.61$                         12.5 hrs


147.56                32,315.93$                   45% 4,362.65$                      36,678.58$                   30% 60% 10% 11,003.57$                   22,007.15$                   3,667.86$                      188.5 hrs


4,500.00             27,000.00$                   45% 3,645.00$                      30,645.00$                   30% 60% 10% 9,193.50$                      18,387.00$                   3,064.50$                      136.7 hrs


42.19                  5,771.66$                      45% 779.17$                         6,550.83$                      30% 60% 10% 1,965.25$                      3,930.50$                      655.08$                         33.7 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


22.87                  2,058.21$                      45% 277.86$                         2,336.07$                      30% 60% 10% 700.82$                         1,401.64$                      233.61$                         12.0 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


82.58                  42,992.45$                   45% 5,803.98$                      48,796.43$                   30% 60% 10% 14,638.93$                   29,277.86$                   4,879.64$                      216.5 hrs


82.58                  92,839.25$                   45% 12,533.30$                   105,372.54$                 30% 60% 10% 31,611.76$                   63,223.53$                   10,537.25$                   467.5 hrs


g; p g ;


built up system
212 Metal cladding external walls to  staircase above 115.00m level; Metal 


profiled cladding; coated steel profiled cladding on steel rails; 


insulated and built up system


2.5.1.1 Bldg 4.4.1.1


Sub‐Total


STAIRCASES
213


Light duty metal staircase; galvanised finish; perforated treads; no 


risers; balustrades and handrails; 3m rise; straight; 900mm wide


2.44.1 Bldg 4.4.3.3


214 plus for each 300mm variation in storey height 2.44.1 Bldg 4.4.3.3
215 Light duty spiral metal staircase; galvanised finish; perforated treads; 


no risers; balustrades and handrails; 3m rise; straight; 900mm wide ‐ 


Lvl 87.00 to Lvl 94.00 at Platform ‐Emergency


2.44.1 Bldg 4.4.3.3


82.58                  4,162.16$                      45% 561.89$                         4,724.05$                      30% 60% 10% 1,417.21$                      2,834.43$                      472.40$                         21.0 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


1,558,113.52$             1,189,301.79$             5,439,089.21$             3,684,952.92$             1,061,322.29$             692,813.99$                 93,998.5 hrs


6,715.50             53,724.00$                   45% 7,252.74$                      60,976.74$                   30% 60% 10% 18,293.02$                   36,586.04$                   6,097.67$                      272.0 hrs


480.98                6,733.65$                      45% 909.04$                         7,642.69$                      30% 60% 10% 2,292.81$                      4,585.62$                      764.27$                         34.1 hrs


7,623.00             15,246.00$                   45% 2,058.21$                      17,304.21$                   30% 60% 10% 5,191.26$                      10,382.53$                   1,730.42$                      77.2 hrs


Filed: 2021-04-19 
EB-2020-0290 


Exhibit L-D2-02-CME-021 
Attachment 2 


Page 42 of 109







DNGS Heavy Water Management Building ‐ Construction Cost Estimate


R
ef Item


NRM 


Ref
PBS


216 plus for each 300mm variation in storey height 2.44.1 Bldg 4.4.3.3
217


Landing; chequer plate; galvanised; over 300mm wide; 6mm thick
2.44.1 Bldg 4.4.3.3


218
Landing; chequer plate; galvanised; over 300mm wide; 6mm thick


2.44.1 Bldg 4.4.3.3


Sub‐Total


WINDOWS AND EXTERNAL DOORS
219 Aluminium Windows (Offices); standard windows; anodised finish; 


double glazed


2.6.1.1 Bldg 4.4.6.2‐O


220 Aluminium Windows (Drum Handling); standard windows; anodised 


finish; double glazed


2.6.1.1 Bldg 4.4.6.2


221 Aluminium Windows (HVAC Rm); standard windows; anodised finish; 


double glazed


2.6.1.1 Bldg 4.4.6.2


222 Aluminium Windows (Roof); standard windows; anodised finish; 


double glazed


2.6.1.1 Bldg 4.4.6.2


All‐in Total
% of Labour 


Total
Indirect Total Lab Mat Equip Labour Materials


Construction 


Equipment


[$/unit] [$] [%] [$] [$] [%] [%] [%] [$] [$] [$] [hours]


Total DFL Hours
Estimate Class Assumptions


Indirect Costs
Total Cost


All‐in Rate All‐in Rate Split


598.95                1,796.85$                      45% 242.57$                         2,039.42$                      30% 60% 10% 611.83$                         1,223.65$                      203.94$                         9.1 hrs


502.30                16,073.64$                   45% 2,169.94$                      18,243.58$                   30% 60% 10% 5,473.07$                      10,946.15$                   1,824.36$                      81.4 hrs


502.30                16,073.64$                   45% 2,169.94$                      18,243.58$                   30% 60% 10% 5,473.07$                      10,946.15$                   1,824.36$                      81.4 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


109,647.78$                 14,802.45$                   124,450.23$                 37,335.07$                   74,670.14$                   12,445.02$                   555.2 hrs


807.68                18,172.69$                   45% 2,453.31$                      20,626.00$                   30% 60% 10% 6,187.80$                      12,375.60$                   2,062.60$                      102.4 hrs


807.68                10,903.61$                   45% 1,471.99$                      12,375.60$                   30% 60% 10% 3,712.68$                      7,425.36$                      1,237.56$                      61.4 hrs


807.68                10,903.61$                   45% 1,471.99$                      12,375.60$                   30% 60% 10% 3,712.68$                      7,425.36$                      1,237.56$                      61.4 hrs


807.68                3,634.54$                      45% 490.66$                         4,125.20$                      30% 60% 10% 1,237.56$                      2,475.12$                      412.52$                         20.5 hrs


double glazed
223 Exterior Doors c/w Frame door; single external steel door, including 


frame, ironmongery, powder coated finish


2.6.2.1 Bldg 4.4.6.1


224 Rolling Shutters and collapsible gtes; galvanised steel; 1 hr fire 


resisting; self coiling; activated by fusible link; fixing with bolts; 2400 


mm x 2750 mm


2.6.1.3 Bldg 4.4.6.1


Sub‐Total


INTERNAL WALLS AND PARTITIONS


Internal walls and partitions
225 Concrete filled Hollow Block Masonry 200mm(Offices) 2.7.1.1 Bldg 4.4.2.2‐O
226 Concrete filled Hollow Block Masonry 200mm(Clean up Rm) 2.7.1.1 Bldg 4.4.2.2
227 Hollow Block Masonry 150 mm(HVAC/Elec)) 2.7.1.1 Bldg 4.4.2.2
228 GWB on side of Block Masonry inside office; Metal stud and 


plasterboard partitions; 90mm thick; 1 layer 13mm board each side; 


tape and fill joints; emulsion finish


2.7.1.1 Bldg 4.4.3.5‐O


229 GWB  (Acoustic) wall  inside office; Metal stud and plasterboard 


partitions; 90mm thick; 1 layer 13mm board each side; tape and fill 


joints; emulsion finish


2.7.1.1 Bldg 4.4.3.5‐O


230 Metal Stud Cement Board walls (Washroom) 2.7.1.1 Bldg 4.4.3.3‐O
231 Hollow Block Masonry 150mm  in Battery room (UPS system) 2.7.1.1 Bldg 4.4.2.2


Surface finishes to internal walls and partitions


1,334.03             8,004.15$                      45% 1,080.56$                      9,084.71$                      30% 60% 10% 2,725.41$                      5,450.83$                      908.47$                         45.1 hrs


3,244.46             6,488.92$                      45% 876.00$                         7,364.92$                      30% 60% 10% 2,209.48$                      4,418.95$                      736.49$                         36.6 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


58,107.52$                   7,844.51$                     65,952.03$                   19,785.61$                   39,571.22$                   6,595.20$                     327.4 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 9,554.36$                      43,090.50$                   30,786.26$                   ‐$                               12,304.23$                   846.0 hrs


‐$                               45% 4,725.81$                      21,313.58$                   15,227.61$                   ‐$                               6,085.97$                      418.4 hrs


‐$                               45% 2,912.71$                      17,844.90$                   9,385.39$                      817.34$                         7,642.17$                      257.9 hrs


98.01                  16,980.23$                   45% 2,292.33$                      19,272.56$                   30% 60% 10% 5,781.77$                      11,563.54$                   1,927.26$                      95.7 hrs


117.98                19,200.43$                   45% 2,592.06$                      21,792.49$                   30% 60% 10% 6,537.75$                      13,075.49$                   2,179.25$                      108.2 hrs


141.57                10,978.75$                   45% 1,482.13$                      12,460.89$                   30% 60% 10% 3,738.27$                      7,476.53$                      1,246.09$                      61.9 hrs


‐$                               45% 460.99$                         2,824.29$                      1,485.41$                      129.36$                         1,209.52$                      40.8 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐
232 Masonry wall Finishes; Two coats emulsion paint finish 3.1.1.1 Bldg 4.4.6.6
233 GWB Wall Finishes 3.1.1.1 Bldg 4.4.6.15‐O
234 Finishes to Concrete walls 3.1.1.1 Bldg 4.4.6.6
235 Epoxy painting to walls at Storage area Bldg 4.4.6.6
236 Ceramic to walls at Washrooms (male & female) Bldg 4.4.6.15‐O
237 Ceramic to walls at Washrooms (male & female) Bldg 4.4.6.15‐O
238 Ceramic to walls at Washrooms (male & female) Bldg 4.4.6.15‐O


2.8 INTERNAL DOORS
239 Internal Doors c/w Frames (Offices); Standard softwood doors and 


hardwood frames; including lintel; ironmongery and painting; flush; 


solid core; hardwood faced


2.8.1.2 Bldg 4.4.6.1‐O


240 Internal Doors c/w Frames (Washroom); Standard softwood doors and 


hardwood frames; including lintel; ironmongery and painting; flush; 


solid core; single leaf


2.8.1.1 Bldg 4.4.6.1‐O


241 Internal Doors c/w Frames (HVAC); Softwood doors and hardwood 


frames; including lintel; ironmongery, painting and polishing solid 


core; heavy duty; single leaf


2.8.1.2 Bldg 4.4.6.1


242 Fire Resistant doors c/w Frames; Softwood doors and hardwood 


frames; including lintel; ironmongery, painting and polishing flush;  1 


hr fire resisting; single leaf


2.8.1.2 Bldg 4.4.6.1


243 Internal Doors c/w Frames (Clean up room); Softwood doors and 


hardwood frames; including lintel; ironmongery, painting and 


2.8.1.2 Bldg 4.4.6.1


‐$                               45% 13,970.09$                   47,436.57$                   45,014.73$                   ‐$                               2,421.84$                      1,258.6 hrs


‐$                               45% 12,093.63$                   42,410.70$                   38,968.37$                   ‐$                               3,442.33$                      1,089.6 hrs


‐$                               45% 31,901.12$                   108,322.83$                 102,792.49$                 ‐$                               5,530.34$                      2,874.1 hrs


‐$                               45% 21,163.68$                   102,106.10$                 68,194.08$                   ‐$                               33,912.02$                   1,854.5 hrs


‐$                               45% 1,025.19$                      4,208.33$                      3,303.37$                      ‐$                               904.96$                         92.4 hrs


‐$                               45% 284.77$                         1,168.98$                      917.60$                         ‐$                               251.38$                         25.7 hrs


‐$                               45% 56.95$                           233.80$                         183.52$                         ‐$                               50.28$                           5.1 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


843.98                4,219.88$                      45% 569.68$                         4,789.56$                      30% 60% 10% 1,436.87$                      2,873.73$                      478.96$                         23.8 hrs


816.75                1,633.50$                      45% 220.52$                         1,854.02$                      30% 60% 10% 556.21$                         1,112.41$                      185.40$                         9.2 hrs


1,361.25             5,445.00$                      45% 735.08$                         6,180.08$                      30% 60% 10% 1,854.02$                      3,708.05$                      618.01$                         30.7 hrs


2,132.63             8,530.50$                      45% 1,151.62$                      9,682.12$                      30% 60% 10% 2,904.64$                      5,809.27$                      968.21$                         48.1 hrs


1,361.25             2,722.50$                      45% 367.54$                         3,090.04$                      30% 60% 10% 927.01$                         1,854.02$                      309.00$                         15.3 hrs


hardwood frames; including lintel; ironmongery, painting and 


polishing solid core; heavy duty; single leaf
244 New door for Access to new building from Exstg Bldg; Softwood doors 


and hardwood frames; including lintel; ironmongery, painting and 


polishing flush;  1 hr fire resisting; single leaf


2.8.1.2 Bldg 4.4.6.1


245 Automatic door; magnetic locks 2.8.1.2 Bldg 4.4.6.1


Internal floor finishes
246 Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3
247 Two coats of epoxy anti‐slip floor paint on screed Bldg 4.4.6.3
248 Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3
249 Two coats of epoxy anti‐slip floor paint on screed Bldg 4.4.6.3
250 Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3‐O
251 Heavy duty carpet tiles; to cement and sand base ‐ (Offices) Bldg 4.4.6.3‐O
252 Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3‐O


2,132.63             6,397.88$                      45% 863.71$                         7,261.59$                      30% 60% 10% 2,178.48$                      4,356.95$                      726.16$                         36.0 hrs


600.00                10,800.00$                   45% 1,458.00$                      12,258.00$                   30% 60% 10% 3,677.40$                      7,354.80$                      1,225.80$                      60.9 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


22.69                  2,268.75$                      45% 306.28$                         2,575.03$                      30% 60% 10% 772.51$                         1,545.02$                      257.50$                         12.8 hrs


47.19                  4,719.00$                      45% 637.07$                         5,356.07$                      30% 60% 10% 1,606.82$                      3,213.64$                      535.61$                         26.6 hrs


22.69                  12,024.38$                   45% 1,623.29$                      13,647.67$                   30% 60% 10% 4,094.30$                      8,188.60$                      1,364.77$                      67.8 hrs


47.19                  25,010.70$                   45% 3,376.44$                      28,387.14$                   30% 60% 10% 8,516.14$                      17,032.29$                   2,838.71$                      140.9 hrs


22.69                  4,537.50$                      45% 612.56$                         5,150.06$                      30% 60% 10% 1,545.02$                      3,090.04$                      515.01$                         25.6 hrs


‐$                               45% 2,725.18$                      15,123.74$                   8,781.14$                      ‐$                               6,342.60$                      233.2 hrs


22.69                  1,134.38$                      45% 153.14$                         1,287.52$                      30% 60% 10% 386.25$                         772.51$                         128.75$                         6.4 hrs
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DNGS Heavy Water Management Building ‐ Construction Cost Estimate


R
ef Item


NRM 


Ref
PBS


253 Glazed ceramic floor tile; anti‐slip tiles Bldg 4.4.6.3‐O
254 Line painting to Floors  3.2.1.6 Bldg 4.4.6.3
255 Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3
256 Two coats of epoxy anti‐slip floor paint on screed Bldg 4.4.6.3
257 Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3
258 Two coats of epoxy anti‐slip floor paint on screed Bldg 4.4.6.3


Ceiling finishes
259 Paints to ceilings (Storage); two coats emulsion paint 3.3.1.1 Bldg 4.4.6.4
260 Paints to ceilings; two coats emulsion paint 3.3.1.1 Bldg 4.4.6.4
261 Acoustic ceilings to Offices on anti vibration mounting 3.3.3.1 Bldg 4.4.6.4‐O


Sub‐Total


ELEVATORS, LIFTS AND HOISTS
262 Dock Levellers (Elec Operated) 5.10.7.1 Bldg 4.4.6.7
263 Rubber Bumpers on Wall at Loading Bay 5.10.7.1 Bldg 4.4.6.7
264 Temporary prefabricated Loading dock (use during construction) Bldg 4 4 6 7


All‐in Total
% of Labour 


Total
Indirect Total Lab Mat Equip Labour Materials


Construction 


Equipment


[$/unit] [$] [%] [$] [$] [%] [%] [%] [$] [$] [$] [hours]


Total DFL Hours
Estimate Class Assumptions


Indirect Costs
Total Cost


All‐in Rate All‐in Rate Split


76.23                  3,811.50$                      45% 514.55$                         4,326.05$                      30% 60% 10% 1,297.82$                      2,595.63$                      432.61$                         21.5 hrs


‐$                               45% 554.75$                         1,881.59$                      30% 60% 10% 1,787.54$                      ‐$                               94.05$                           50.0 hrs


22.69                  13,612.50$                   45% 1,837.69$                      15,450.19$                   30% 60% 10% 4,635.06$                      9,270.11$                      1,545.02$                      76.7 hrs


47.19                  28,314.00$                   45% 3,822.39$                      32,136.39$                   30% 60% 10% 9,640.92$                      19,281.83$                   3,213.64$                      159.5 hrs


22.69                  22,914.38$                   45% 3,093.44$                      26,007.82$                   30% 60% 10% 7,802.34$                      15,604.69$                   2,600.78$                      129.1 hrs


47.19                  47,661.90$                   45% 6,434.36$                      54,096.26$                   30% 60% 10% 16,228.88$                   32,457.75$                   5,409.63$                      268.6 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


5.45                    5,499.45$                      45% 742.43$                         6,241.88$                      30% 60% 10% 1,872.56$                      3,745.13$                      624.19$                         31.0 hrs


9.08                    5,445.00$                      45% 735.08$                         6,180.08$                      30% 60% 10% 1,854.02$                      3,708.05$                      618.01$                         30.7 hrs


98.01                  24,502.50$                   45% 3,307.84$                      27,810.34$                   30% 60% 10% 8,343.10$                      16,686.20$                   2,781.03$                      138.1 hrs


‐$                               45% ‐$                               ‐$                               30% 60% 10% ‐$                               ‐$                               ‐$                               ‐


288,364.59$                 140,358.46$                 735,259.72$                 425,015.68$                 197,322.99$                 112,921.05$                 10,671.0 hrs


8,000.00             16,000.00$                   45% 2,160.00$                      18,160.00$                   30% 60% 10% 5,448.00$                      10,896.00$                   1,816.00$                      90.2 hrs


400.00                3,200.00$                      45% 432.00$                         3,632.00$                      30% 60% 10% 1,089.60$                      2,179.20$                      363.20$                         18.0 hrs


6 000 00 6 000 00$ 45% 810 00$ 6 810 00$ 30% 60% 10% 2 043 00$ 4 086 00$ 681 00$ 33 8 hrs264 Temporary prefabricated Loading dock (use during construction) Bldg 4.4.6.7


Sub‐Total


BUILDING SERVICES


Sanitary appliances
265 Washroom Accessories (complete Male/Fe/HC) 5.1.1.1 Bldg 4.4.6.14‐O


Disposal equipment
266 Garbage/Recycling Equipment 5.3.3.1 Bldg 4.4.6.14‐O


Water installations
267 Hot and cold water installations; complete installation Bldg 4.2.1.4
268 Stand alone Demineralized water tank on Metal stand (1000 gallons 


Cap)


Bldg 4.2.6.2


Water installations
269 Water Heater 100 litres Bldg 4.2.6.2


Uninterruptible Power Supply
270 Static UPS including Control panel & Batteries  for 500 KVA @ 


$495/KVA


Bldg 4.1.1.5


271 Inverter Panels Bldg 4.1.1.5
272 Battery Racks Bldg 4.1.1.5


ELECTRICAL


6,000.00             6,000.00$                      45% 810.00$                         6,810.00$                     30% 60% 10% 2,043.00$                     4,086.00$                     681.00$                        33.8 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


25,200.00$                   3,402.00$                     28,602.00$                   8,580.60$                     17,161.20$                   2,860.20$                     142.0 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


52,000.00          52,000.00$                   45% 7,020.00$                      59,020.00$                   30% 60% 10% 17,706.00$                   35,412.00$                   5,902.00$                      266.4 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


562.65                562.65$                         45% 75.96$                           638.61$                         30% 60% 10% 191.58$                         383.16$                         63.86$                           3.2 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


44.47                  11,116.88$                   45% 1,500.78$                      12,617.65$                   30% 60% 10% 3,785.30$                      7,570.59$                      1,261.77$                      56.9 hrs


12,000.00          12,000.00$                   45% 1,620.00$                      13,620.00$                   30% 60% 10% 4,086.00$                      8,172.00$                      1,362.00$                      67.6 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 203.40$                         3,814.95$                      30% 60% 10% 655.40$                         ‐$                               3,159.55$                      16.7 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


820.00                410,000.00$                 45% 55,350.00$                   465,350.00$                 30% 60% 10% 139,605.00$                 279,210.00$                 46,535.00$                   2,046.0 hrs


750.00                1,500.00$                      45% 202.50$                         1,702.50$                      30% 60% 10% 510.75$                         1,021.50$                      170.25$                         7.5 hrs


2,400.00             4,800.00$                      45% 648.00$                         5,448.00$                      30% 60% 10% 1,634.40$                      3,268.80$                      544.80$                         24.0 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐
273 Sub Station (prefabricated) @ $45,000 Bldg 4.1.1.1


274 Transformer ‐ 1000 KVA Bldg 4.1.1.1
275 Transformer ‐ 1500 KVA  Bldg 4.1.1.1
276 Transformer ‐ 2000 KVA  Bldg 4.1.1.1


277 Standby Generator (Diesel powered) 1000 KVA @ $350,000 Bldg 4.1.2.1


278 Ring Main Unit 11 kv including Electrical terminations @ $29,700 Bldg 4.1.1.1


279 Lighting and power installation ‐ Offices 250m2 ‐ Bldg 4.1.5.3‐O
280 Electrical Installation ‐ Storage Area ‐ 1010 m2 ‐ Lighting Installation  Bldg 4.1.5.2


281 Electrical Installation ‐ Facility/Clean up/Drum Handling‐630 m2 Bldg 4.1.5.2


282 Electrical Installation ‐HVAC /Electrical Rm ‐ 600 m2 ‐ Lighting 


Installation


Bldg 4.1.5.2


283 Lightening Arrestor (c/w earthing wire, copper rods) Bldg 4.1.5.2


Space Heating & Air Treatment
284 Heating ‐ Offices ‐ 250 m2 Bldg 4.2.1.10‐O
285 Cooling ‐ Offices ‐ 250 m2 Bldg 4.2.1.10‐O


45,000.00          45,000.00$                   45% 6,075.00$                      51,075.00$                   30% 60% 10% 15,322.50$                   30,645.00$                   5,107.50$                      253.6 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


29,700.00          29,700.00$                   45% 4,009.50$                      33,709.50$                   30% 60% 10% 10,112.85$                   20,225.70$                   3,370.95$                      148.2 hrs


61,000.00          61,000.00$                   45% 8,235.00$                      69,235.00$                   30% 60% 10% 20,770.50$                   41,541.00$                   6,923.50$                      304.4 hrs


73,000.00          73,000.00$                   45% 9,855.00$                      82,855.00$                   30% 60% 10% 24,856.50$                   49,713.00$                   8,285.50$                      364.3 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


350,000.00        350,000.00$                 45% 47,250.00$                   397,250.00$                 30% 60% 10% 119,175.00$                 238,350.00$                 39,725.00$                   1,746.6 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


29,700.00          89,100.00$                   45% 12,028.50$                   101,128.50$                 30% 60% 10% 30,338.55$                   60,677.10$                   10,112.85$                   444.6 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


190.58                47,643.75$                   45% 6,431.91$                      54,075.66$                   30% 60% 10% 16,222.70$                   32,445.39$                   5,407.57$                      237.8 hrs


79.86                  80,658.60$                   45% 10,888.91$                   91,547.51$                   30% 60% 10% 27,464.25$                   54,928.51$                   9,154.75$                      402.5 hrs


79.86                  50,311.80$                   45% 6,792.09$                      57,103.89$                   30% 60% 10% 17,131.17$                   34,262.34$                   5,710.39$                      251.1 hrs


79.86                  47,916.00$                   45% 6,468.66$                      54,384.66$                   30% 60% 10% 16,315.40$                   32,630.80$                   5,438.47$                      239.1 hrs


20,000.00          20,000.00$                   45% 2,700.00$                      22,700.00$                   30% 60% 10% 6,810.00$                      13,620.00$                   2,270.00$                      99.8 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


47.45                  11,863.50$                   45% 1,601.57$                      13,465.07$                   30% 60% 10% 4,039.52$                      8,079.04$                      1,346.51$                      58.4 hrs


56.22                  14,053.88$                   45% 1,897.27$                      15,951.15$                  30% 60% 10% 4,785.34$                     9,570.69$                     1,595.11$                     69.2 hrsCooling   Offices   250 m2 Bldg 4.2.1.10 O
286 Ductwork ‐ Offices ‐ 250 m2 Bldg 4.2.1.10‐O


287 Heating ‐ Storage Area ‐ 1010 m2  PROC 4.2.1.7
288 BMS System Installation PROC 4.2.1.7


289 Heating ‐ Facility/Clean up/Drum Handling ‐ 630 m2 PROC 4.2.1.7
290 BMS System Installation PROC 4.2.1.7


291 Heating ‐ HVAC/Elec Rm ‐ 600 m2  PROC 4.2.1.7
292 BMS System Installation PROC 4.2.1.7


SPRINKLER INSTALLATION
293 Offices ‐ 250 m2  Bldg 4.2.10.3‐O
294 Storage Area ‐ 1010 m2 Bldg 4.2.10.1
295 Facility/Clean up/Drum Handling ‐ 630 m2 Bldg 4.2.10.1


56.22                  14,053.88$                   45% 1,897.27$                      15,951.15$                  30% 60% 10% 4,785.34$                     9,570.69$                     1,595.11$                     69.2 hrs


140.42                35,103.75$                   45% 4,739.01$                      39,842.76$                   30% 60% 10% 11,952.83$                   23,905.65$                   3,984.28$                      176.8 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


39.01                  39,396.06$                   45% 5,318.47$                      44,714.53$                   30% 60% 10% 13,414.36$                   26,828.72$                   4,471.45$                      194.1 hrs


9.83                    9,932.34$                      45% 1,340.87$                      11,273.21$                   30% 60% 10% 3,381.96$                      6,763.92$                      1,127.32$                      48.9 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


39.01                  24,573.78$                   45% 3,317.46$                      27,891.24$                   30% 60% 10% 8,367.37$                      16,734.74$                   2,789.12$                      121.1 hrs


9.83                    6,195.42$                      45% 836.38$                         7,031.80$                      30% 60% 10% 2,109.54$                      4,219.08$                      703.18$                         30.5 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


39.01                  23,403.60$                   45% 3,159.49$                      26,563.09$                   30% 60% 10% 7,968.93$                      15,937.85$                   2,656.31$                      115.3 hrs


9.83                    5,900.40$                      45% 796.55$                         6,696.95$                      30% 60% 10% 2,009.09$                      4,018.17$                      669.70$                         29.1 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


36.96                  9,240.00$                      45% 1,247.40$                      10,487.40$                   30% 60% 10% 3,146.22$                      6,292.44$                      1,048.74$                      45.5 hrs


36.96                  37,329.60$                   45% 5,039.50$                      42,369.10$                   30% 60% 10% 12,710.73$                   25,421.46$                   4,236.91$                      183.9 hrs


36.96                  23,284.80$                   45% 3,143.45$                      26,428.25$                   30% 60% 10% 7,928.47$                      15,856.95$                   2,642.82$                      114.7 hrs
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R
ef Item


NRM 


Ref
PBS


296 HVAC/Elec Rm ‐ 600 m2 Bldg 4.2.10.1


COMMUNICATION INSTALLATION ‐ Fire/Voice Alarm
297 Offices ‐ 250 m2  Bldg 4.1.3.8‐O
298 Storage Area ‐ 1010 m2 Bldg 4.1.3.4
299 Facility/Clean up/Drum Handling ‐ 630 m2 Bldg 4.1.3.4
300 HVAC/Elec Rm ‐ 600 m2 Bldg 4.1.3.4


Natural Gas Installation


Not Required


Heating, Ventilation and Air Conditioning
301 Building Management system tie ins for Office building Heating & 


Cooling system


5.6.1.1 Bldg 4.2.2.7‐O


302 Main Steam line tie ins from Main Source 5.6.1.1 Bldg 4.2.2.7‐O
303 Local ventilation to WC 5.6.1.1 Bldg 4.2.2.7‐O
304 Ventilation system to toilet areas 5.6.1.1 Bldg 4.2.2.7‐O
305 Electrical Space Heaters at Storage Area ‐ 1010 M2 5 6 2 1 Bldg 4 2 6 2


All‐in Total
% of Labour 


Total
Indirect Total Lab Mat Equip Labour Materials


Construction 


Equipment


[$/unit] [$] [%] [$] [$] [%] [%] [%] [$] [$] [$] [hours]


Total DFL Hours
Estimate Class Assumptions


Indirect Costs
Total Cost


All‐in Rate All‐in Rate Split


36.96                  22,176.00$                   45% 2,993.76$                      25,169.76$                   30% 60% 10% 7,550.93$                      15,101.86$                   2,516.98$                      109.3 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


21.38                  5,346.00$                      45% 721.71$                         6,067.71$                      30% 60% 10% 1,820.31$                      3,640.63$                      606.77$                         26.7 hrs


21.38                  21,597.84$                   45% 2,915.71$                      24,513.55$                   30% 60% 10% 7,354.06$                      14,708.13$                   2,451.35$                      107.8 hrs


21.38                  13,471.92$                   45% 1,818.71$                      15,290.63$                   30% 60% 10% 4,587.19$                      9,174.38$                      1,529.06$                      67.2 hrs


21.38                  12,830.40$                   45% 1,732.10$                      14,562.50$                   30% 60% 10% 4,368.75$                      8,737.50$                      1,456.25$                      64.0 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


32.88                  8,221.13$                      45% 1,109.85$                      9,330.98$                      30% 60% 10% 2,799.29$                      5,598.59$                      933.10$                         40.5 hrs


25,000.00          25,000.00$                   45% 3,375.00$                      28,375.00$                   30% 60% 10% 8,512.50$                      17,025.00$                   2,837.50$                      123.2 hrs


435.60                1,742.40$                      45% 235.22$                         1,977.62$                      30% 60% 10% 593.29$                         1,186.57$                      197.76$                         8.6 hrs


36.30                  1,815.00$                      45% 245.03$                         2,060.03$                      30% 60% 10% 618.01$                         1,236.02$                      206.00$                         8.9 hrs


1 500 00 6 000 00$ 45% 810 00$ 6 810 00$ 30% 60% 10% 2 043 00$ 4 086 00$ 681 00$ 29 9 hrs305 Electrical Space Heaters at Storage Area ‐ 1010 M2 5.6.2.1 Bldg 4.2.6.2
306 Clean Breathing Air System Plant 5.7.1.1 PROC 4.2.1.7
307 Service Air System Plant 5.7.1.1 PROC 4.2.1.7
308 Instrument System Plant (with dessicant air dryer) 5.7.1.1 PROC 4.2.1.7
307 Exhaust Fan with Mech operated Louvers c/w control system 5.7.3.1 Bldg 4.4.6.5
309 Pre fab Mech Operated Metal Louvres (prefinished)2x3M 5.7.3.1 Bldg 4.4.6.5


Electrical installations
310 Electrical Main Junction & Distribution Box 5.8.1.1 Bldg 4.1.1.2
311 Internal LV wiring 5.8.1.1 Bldg 4.1.1.2
312 Lighting & Fixtures (Office) 5.8.3.1 Bldg 4.1.5.2‐O
313 Lighting & Fixtures (Storage ) 5.8.3.1 Bldg 4.1.5.2
314 Lighting & Fixtures (HVAC room) 5.8.3.1 Bldg 4.1.5.2
315 Lighting & Fixtures (External) 5.8.3.1 Bldg 4.1.5.2
316 Special Lighting systems 5.8.4.1 Bldg 4.1.5.2
317 Way finding Signs (Illuminated) 5.8.4.1 Bldg 4.1.5.2


Fire and lightening protection
318 Fire alarms/appliances Bldg 4.1.6.1
319 Lightening protection system 5.11.2.1 Bldg 4.1.6.1
320 Fire and Smoke Detectors Bldg 4.1.6.1


Communication, security and control systems
321 LAN 5.12.1.2 Bldg 4.1.3.5‐O
322 Internal Communication system; Telecommunication System 5.12.1.1 Bldg 4.1.3.1
323 bl l


1,500.00             6,000.00$                      45% 810.00$                         6,810.00$                     30% 60% 10% 2,043.00$                     4,086.00$                     681.00$                        29.9 hrs


45,900.00          91,800.00$                   45% 12,393.00$                   104,193.00$                 30% 60% 10% 31,257.90$                   62,515.80$                   10,419.30$                   452.3 hrs


23,000.00          23,000.00$                   45% 3,105.00$                      26,105.00$                   30% 60% 10% 7,831.50$                      15,663.00$                   2,610.50$                      113.3 hrs


23,000.00          23,000.00$                   45% 3,105.00$                      26,105.00$                   30% 60% 10% 7,831.50$                      15,663.00$                   2,610.50$                      113.3 hrs


28,000.00          168,000.00$                 45% 22,680.00$                   190,680.00$                 30% 60% 10% 57,204.00$                   114,408.00$                 19,068.00$                   838.4 hrs


1,200.00             7,200.00$                      45% 972.00$                         8,172.00$                      30% 60% 10% 2,451.60$                      4,903.20$                      817.20$                         35.5 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 182.69$                         17,475.08$                   30% 60% 10% 588.68$                         ‐$                               16,886.40$                   14.6 hrs


‐$                               45% 5,115.43$                      23,977.84$                   30% 60% 10% 16,483.05$                   ‐$                               7,494.80$                      408.2 hrs


300.00                3,600.00$                      45% 486.00$                         4,086.00$                      30% 60% 10% 1,225.80$                      2,451.60$                      408.60$                         18.0 hrs


300.00                6,000.00$                      45% 810.00$                         6,810.00$                      30% 60% 10% 2,043.00$                      4,086.00$                      681.00$                         29.9 hrs


300.00                2,400.00$                      45% 324.00$                         2,724.00$                      30% 60% 10% 817.20$                         1,634.40$                      272.40$                         12.0 hrs


300.00                5,400.00$                      45% 729.00$                         6,129.00$                      30% 60% 10% 1,838.70$                      3,677.40$                      612.90$                         26.9 hrs


500.00                2,000.00$                      45% 270.00$                         2,270.00$                      30% 60% 10% 681.00$                         1,362.00$                      227.00$                         10.0 hrs


350.00                5,600.00$                      45% 756.00$                         6,356.00$                      30% 60% 10% 1,906.80$                      3,813.60$                      635.60$                         27.9 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


14.00                  35,000.00$                   45% 4,725.00$                      39,725.00$                   30% 60% 10% 11,917.50$                   23,835.00$                   3,972.50$                      174.7 hrs


2.00                    5,000.00$                      45% 675.00$                         5,675.00$                      30% 60% 10% 1,702.50$                      3,405.00$                      567.50$                         25.0 hrs


250.00                4,000.00$                      45% 540.00$                         4,540.00$                      30% 60% 10% 1,362.00$                      2,724.00$                      454.00$                         20.0 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


1,200.00             14,400.00$                   45% 1,944.00$                      16,344.00$                   30% 60% 10% 4,903.20$                      9,806.40$                      1,634.40$                      71.9 hrs


3.85                    9,586.50$                      45% 1,294.18$                      10,880.68$                   30% 60% 10% 3,264.20$                      6,528.41$                      1,088.07$                      47.8 hrs


$ $ $ $ $ $ h323 Public address system 5.12.1.1 Bldg 4.1.3.1
324 Central security control devices; Security Systems; Security Lights and 


lighting system, 


5.12.1.1 Bldg 4.1.3.1


325 TV monitors 5.12.1.14 Bldg 4.1.3.6‐O
326 Surveillance equipment; detectors and alarms 5.12.1.1 Bldg 4.1.3.2


Builders work in connection with building services
327 Cutting and Patching 5.14.1.1 STIE 4.2.11.1
328 Fire & smoke stopping 5.14.1.1 Bldg 4.1.6.1
329 Ducts/Pipe sleeves/Openings  5.14.1.1 STIE 4.2.11.1
330 Housekeeping pads; 150mm thick 5.14.1.1 Bldg 4.4.1.1
331 Housekeeping pads; 100mm thick 5.14.1.1 Bldg 4.4.1.1


Ducts for incoming services
332 Excavation for Duct bank for services (incoming) SPRP 4.4.7.1
333 Concrete in blinding for Duct bank for services (incoming) Bldg 4.4.1.1
334 Concrete in base slab Duct bank for services (incoming) Bldg 4.4.1.1
335 Concrete in walls Duct bank for services (incoming) Bldg 4.4.1.1
336 Concrete in roof slab Duct bank for services (incoming) Bldg 4.4.1.1
337 Formwork in walls Duct bank for services (incoming) Bldg 4.4.1.1
338 Formwork for Duct bank for services (incoming) Bldg 4.4.1.1
339 Formwork for roof slab Duct bank for services (incoming) Bldg 4.4.1.1
340 Reinforcement for Duct bank for services (incoming) Bldg 4.4.1.2


Tie‐ins to existing services
Testing and commissioning building services


3.85                    9,586.50$                      45% 1,294.18$                      10,880.68$                  30% 60% 10% 3,264.20$                     6,528.41$                     1,088.07$                     47.8 hrs


3.85                    9,586.50$                      45% 1,294.18$                      10,880.68$                   30% 60% 10% 3,264.20$                      6,528.41$                      1,088.07$                      47.8 hrs


1,200.00             9,600.00$                      45% 1,296.00$                      10,896.00$                   30% 60% 10% 3,268.80$                      6,537.60$                      1,089.60$                      47.9 hrs


7.70                    19,173.00$                   45% 2,588.36$                      21,761.36$                   30% 60% 10% 6,528.41$                      13,056.81$                   2,176.14$                      95.7 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


300.00                30,000.00$                   45% 4,050.00$                      34,050.00$                   30% 60% 10% 10,215.00$                   20,430.00$                   3,405.00$                      169.0 hrs


10.00                  24,900.00$                   45% 3,361.50$                      28,261.50$                   30% 60% 10% 8,478.45$                      16,956.90$                   2,826.15$                      140.3 hrs


300.00                45,000.00$                   45% 6,075.00$                      51,075.00$                   30% 60% 10% 15,322.50$                   30,645.00$                   5,107.50$                      253.6 hrs


400.00                108,000.00$                 45% 14,580.00$                   122,580.00$                 30% 60% 10% 36,774.00$                   73,548.00$                   12,258.00$                   591.9 hrs


300.00                11,250.00$                   45% 1,518.75$                      12,768.75$                   30% 60% 10% 3,830.63$                      7,661.25$                      1,276.88$                      61.7 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 876.66$                         4,025.41$                      60% 30% 10% 2,824.79$                      1,200.62$                      ‐$                               81.5 hrs


‐$                               45% 22.82$                           543.22$                         60% 30% 10% 73.52$                           9.80$                             459.90$                         2.0 hrs


‐$                               45% 34.65$                           809.71$                         60% 30% 10% 111.65$                         77.18$                           620.87$                         3.0 hrs


‐$                               45% 98.82$                           1,987.28$                      60% 30% 10% 318.42$                         220.17$                         1,448.70$                      8.7 hrs


‐$                               45% 34.65$                           809.71$                         60% 30% 10% 111.65$                         77.18$                           620.87$                         3.0 hrs


‐$                               45% 6,108.83$                      20,676.73$                   60% 30% 10% 19,684.00$                   ‐$                               992.72$                         535.3 hrs


‐$                               45% 7,144.08$                      23,713.30$                   60% 30% 10% 23,019.81$                   ‐$                               693.50$                         626.0 hrs


‐$                               45% 3,572.04$                      11,856.65$                   60% 30% 10% 11,509.90$                   ‐$                               346.75$                         313.0 hrs


‐$                               45% 1,140.77$                      4,507.43$                      60% 30% 10% 3,675.82$                      ‐$                               831.62$                         100.0 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐g g g
341 Testing Telecommunication System; STIE 4.1.7.4
342 Testing Public Address System;  STIE 4.1.7.4
343 Testing Fire Detection and Alarm Systems STIE 4.3.7.2
344 Testing Security Systems; Surveillance equipment; detectors STIE 4.3.7.2
345 Testing Security Systems; Surveillance equipment; alarms STIE 4.3.7.2
346 Testing Security Systems; Security Lights and lighting system, in y Nr STIE 4.1.7.4


347 Commissioning Telecommunication System; STIE 4.1.7.4
348 Commissioning Public Address System;  STIE 4.1.7.4
349 Commissioning Fire Detection and Alarm Systems STIE 4.3.7.2
350 Commissioning Security Systems; Surveillance equipment; detectors STIE 4.3.7.2


351 Commissioning Security Systems; Surveillance equipment; alarms STIE 4.3.7.2


$ $ $ $ $ $


70.50                  1,128.00$                      45% 355.32$                         1,483.32$                      70% 15% 15% 1,038.32$                      222.50$                         222.50$                         15.2 hrs


70.50                  1,128.00$                      45% 355.32$                         1,483.32$                      70% 15% 15% 1,038.32$                      222.50$                         222.50$                         15.2 hrs


70.50                  1,128.00$                      45% 355.32$                         1,483.32$                      70% 15% 15% 1,038.32$                      222.50$                         222.50$                         15.2 hrs


70.50                  1,128.00$                      45% 355.32$                         1,483.32$                      70% 15% 15% 1,038.32$                      222.50$                         222.50$                         15.2 hrs


70.50                  1,128.00$                      45% 355.32$                         1,483.32$                      70% 15% 15% 1,038.32$                      222.50$                         222.50$                         15.2 hrs


70.50                  1,128.00$                      45% 355.32$                         1,483.32$                      70% 15% 15% 1,038.32$                      222.50$                         222.50$                         15.2 hrs


70.50                  2,256.00$                      45% 710.64$                         2,966.64$                      70% 15% 15% 2,076.65$                      445.00$                         445.00$                         30.4 hrs


70.50                  2,256.00$                      45% 710.64$                         2,966.64$                      70% 15% 15% 2,076.65$                      445.00$                         445.00$                         30.4 hrs


70.50                  2,256.00$                      45% 710.64$                         2,966.64$                      70% 15% 15% 2,076.65$                      445.00$                         445.00$                         30.4 hrs


70.50                  2,256.00$                      45% 710.64$                         2,966.64$                      70% 15% 15% 2,076.65$                      445.00$                         445.00$                         30.4 hrs


70.50                  2,256.00$                      45% 710.64$                         2,966.64$                      70% 15% 15% 2,076.65$                      445.00$                         445.00$                         30.4 hrs
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DNGS Heavy Water Management Building ‐ Construction Cost Estimate


R
ef Item


NRM 


Ref
PBS


352 Commissioning Security Systems; Security Lights and lighting system, 


in y Nr


STIE 4.1.7.4


353 Specialist Training and Information sharing 5.15.1.1 Bldg 4.4.8.1.3


Sub‐Total


MISCELLANEOUS METALWORK
354 Railings at Roof top; mild steel balustrade and steel handrail; 1100mm 


high


Bldg 4.4.3.3


355 Miscellaneous metals (Offices) Bldg 4.4.3.5‐O
356 Miscellaneous Mmetals (Building) Bldg 4.4.3.1


Sub‐Total


INTERNAL FITTINGS, FURNISHINGS AND EQUIPMENT


General fixtures and fittings
357 Furniture to Offices (18 personnel) Bldg 4 4 6 13 O


All‐in Total
% of Labour 


Total
Indirect Total Lab Mat Equip Labour Materials


Construction 


Equipment


[$/unit] [$] [%] [$] [$] [%] [%] [%] [$] [$] [$] [hours]


Total DFL Hours
Estimate Class Assumptions


Indirect Costs
Total Cost


All‐in Rate All‐in Rate Split


70.50                  2,256.00$                      45% 710.64$                         2,966.64$                      70% 15% 15% 2,076.65$                      445.00$                         445.00$                         30.4 hrs


‐$                               45% 4,292.54$                      13,831.51$                   70% 15% 15% 13,831.51$                   ‐$                               ‐$                               342.5 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


2,438,173.99$             361,635.58$                 2,899,011.02$             934,862.76$                 1,652,159.38$             311,988.88$                 14,937.9 hrs


490.05                71,547.30$                   45% 9,658.89$                      81,206.19$                   30% 60% 10% 24,361.86$                   48,723.71$                   8,120.62$                      362.3 hrs


50,000.00          50,000.00$                   45% 6,750.00$                      56,750.00$                   30% 60% 10% 17,025.00$                   34,050.00$                   5,675.00$                      253.2 hrs


200,000.00        200,000.00$                 45% 27,000.00$                   227,000.00$                 30% 60% 10% 68,100.00$                   136,200.00$                 22,700.00$                   1,012.7 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


321,547.30$                 43,408.89$                   364,956.19$                 109,486.86$                 218,973.71$                 36,495.62$                   1,628.2 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


3 500 00 63 000 00$ 45% 8 505 00$ 71 505 00$ 30% 60% 10% 21 451 50$ 42 903 00$ 7 150 50$ 355 0 hrs357 Furniture to Offices (18 personnel) Bldg 4.4.6.13‐O
358 Furniture to Conference room and Admin area Bldg 4.4.6.13‐O
359 Window Blinds; 2.0m wide Bldg 4.4.6.13‐O
360 Eye wash Station Bldg 4.4.6.14‐O
361 Emergency Shower Bldg 4.4.6.14‐O
362 Laboratory Shelving Bldg 4.4.6.14‐O
363 Change room station Bldg 4.4.6.14‐O
364 Fume hoods ‐ cover at all tanks Bldg 4.2.2.5
365 Fume hoods @ Drum Cleaning Area Bldg 4.2.2.5
365 Radiation monitors (Storage area) Bldg 4.1.9.1
366 SAM ‐ Small Article Monitor Bldg 4.1.9.1
367 Motion detector Bldg 4.1.9.1


Sub‐Total


PROCESS EQUIPMENT


PHT D2O Supply Tanks (8 ea)
368 Tanks 100 Mg 38110 ‐ SS 304 Class 6 PROC 4.2.5.4
369 Tanks 100 Mg 38110  ‐ Installation PROC 4.2.5.4
370 Tanks 100 Mg 38110  ‐ Commissioning PROC 4.2.5.4
371 Pressure sensors PROC 4.2.1.3
372 Level sensors PROC 4.2.1.3
373 Pressure Gauges PROC 4.2.1.3


3,500.00             63,000.00$                   45% 8,505.00$                      71,505.00$                  30% 60% 10% 21,451.50$                  42,903.00$                  7,150.50$                     355.0 hrs


75,000.00          75,000.00$                   45% 10,125.00$                   85,125.00$                   30% 60% 10% 25,537.50$                   51,075.00$                   8,512.50$                      422.6 hrs


‐$                               45% 6,703.28$                      23,410.81$                   30% 60% 10% 21,599.44$                   ‐$                               1,811.37$                      382.1 hrs


3,500.00             7,000.00$                      45% 945.00$                         7,945.00$                      30% 60% 10% 2,383.50$                      4,767.00$                      794.50$                         39.4 hrs


7,500.00             15,000.00$                   45% 2,025.00$                      17,025.00$                   30% 60% 10% 5,107.50$                      10,215.00$                   1,702.50$                      84.5 hrs


3,000.00             3,000.00$                      45% 405.00$                         3,405.00$                      30% 60% 10% 1,021.50$                      2,043.00$                      340.50$                         16.9 hrs


3,500.00             3,500.00$                      45% 472.50$                         3,972.50$                      30% 60% 10% 1,191.75$                      2,383.50$                      397.25$                         19.7 hrs


12,000.00          300,000.00$                 45% 40,500.00$                   340,500.00$                 30% 60% 10% 102,150.00$                 204,300.00$                 34,050.00$                   1,690.4 hrs


15,000.00          30,000.00$                   45% 4,050.00$                      34,050.00$                   30% 60% 10% 10,215.00$                   20,430.00$                   3,405.00$                      169.0 hrs


‐$                               45% ‐$                               Excluded 30% 60% 10%


81,000.00          81,000.00$                   45% 10,935.00$                   91,935.00$                   30% 60% 10% 27,580.50$                   55,161.00$                   9,193.50$                      404.2 hrs


988.00                7,904.00$                      45% 1,067.04$                      8,971.04$                      30% 60% 10% 2,691.31$                      5,382.62$                      897.10$                         39.4 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


585,404.00$                 85,732.82$                   687,844.35$                 220,929.50$                 398,660.12$                 68,254.72$                   3,623.3 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


572,000.00        4,576,000.00$              45% ‐$                               4,576,000.00$              0% 100% 0% ‐$                               4,576,000.00$              ‐$                               ‐ From previous estimate


13,500.00          108,000.00$                 45% ‐$                               108,000.00$                 0% 85% 15% ‐$                               91,800.00$                   16,200.00$                   ‐ From previous estimate


4,050.00             32,400.00$                   45% 10,206.00$                   42,606.00$                   70% 15% 15% 29,824.20$                   6,390.90$                      6,390.90$                      443.5 hrs From previous estimate


‐$                               45% 2,537.83$                      12,313.45$                   8,177.45$                      ‐$                               4,136.00$                      199.9 hrs


‐$                               45% 3,383.77$                      47,207.27$                   10,903.27$                   ‐$                               36,304.00$                   266.6 hrs


‐$                               45% 3,383.77$                      34,791.27$                   10,903.27$                   ‐$                               23,888.00$                   266.6 hrs
374 Piping ‐ S Steel ‐ Inlets ‐ 3 " for 100 Mg Tanks PROC 4.2.1.1
375 Piping ‐ S Steel ‐ Outlet ‐ 3" for 100 Mg Tanks PROC 4.2.1.1
376 Switches ‐ 2 level PROC 4.2.1.3
377 Transmitters ‐ 2 ea PROC 4.2.1.3
378 Beetle ‐ Leak Detection ‐ 1 ea PROC 4.2.1.3
379 Isolation Valve PROC 4.2.1.2
380 Data Cables to Control room Bldg 4.1.3.1
381 Item‐6‐ Cover gas Vent Control Valve pnuematic control Valve and 


Accessories


PROC 4.2.1.2


382 Item ‐ 8 ‐ Cover Gas Relief Valve PROC 4.2.1.2
383 Item ‐ 9 ‐ Main Outlet Header Isolation Valve PROC 4.2.1.2
384 Item ‐ 11 & 12  ‐ Outlet Isolation Valves PROC 4.2.1.2
385 Item ‐ 15 ‐ Main Inlet Header Isolation Valve PROC 4.2.1.2
386 Item 24 & 25 ‐ Inlet Isolation Valve PROC 4.2.1.2
387 Item ‐ 26 ‐ Cover Gas Supply Isolation Valve PROC 4.2.1.2
388 Item ‐ 28 ‐ Supply Header Isolation Valve PROC 4.2.1.2
389 Item ‐ 29 ‐ Vacuum Relief Valve  PROC 4.2.1.2
390 Item ‐ 32 ‐ Pressure Transmitter PROC 4.2.1.3
391 Item 33 & 34 ‐ Level Transmitter PROC 4.2.1.3
392 Item‐4‐Storage Tank Cover Gas Chilled Condenser ‐ Inlet 2", Outlet 2" PROC 4.2.5.4


393 Main Contractor's mark‐up for storage, freight, transportation and 


profit. Say, 14% of material cost.


PROC 4.2.5.4


‐$                               45% 18,240.65$                   90,065.42$                   58,775.42$                   ‐$                               31,290.00$                   1,436.9 hrs


‐$                               45% 18,240.65$                   90,065.42$                   58,775.42$                   ‐$                               31,290.00$                   1,436.9 hrs


‐$                               45% 2,923.10$                      25,594.88$                   9,418.88$                      ‐$                               16,176.00$                   233.2 hrs


‐$                               45% 3,340.69$                      19,628.44$                   10,764.44$                   ‐$                               8,864.00$                      266.6 hrs


‐$                               45% 1,670.34$                      11,446.22$                   5,382.22$                      ‐$                               6,064.00$                      133.3 hrs


‐$                               45% 164.96$                         21,147.53$                   531.53$                         ‐$                               20,616.00$                   13.0 hrs


12.10                  8,712.00$                      45% 784.08$                         9,496.08$                      20% 60% 20% 1,899.22$                      5,697.65$                      1,899.22$                      27.8 hrs


‐$                               45% 20.62$                           856.44$                         66.44$                           ‐$                               790.00$                         1.6 hrs


‐$                               45% 20.62$                           686.44$                         66.44$                           ‐$                               620.00$                         1.6 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 41.24$                           1,292.88$                      132.88$                         ‐$                               1,160.00$                      3.2 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 41.24$                           1,292.88$                      132.88$                         ‐$                               1,160.00$                      3.2 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 237.92$                         2,037.64$                      766.64$                         ‐$                               1,271.00$                      18.7 hrs


‐$                               45% 208.79$                         1,189.78$                      672.78$                         ‐$                               517.00$                         16.7 hrs


‐$                               45% 365.39$                         5,715.36$                      1,177.36$                      ‐$                               4,538.00$                      29.2 hrs


‐$                               45% 317.23$                         1,022.18$                      1,022.18$                      ‐$                               ‐$                               25.0 hrs


655,184.40        655,184.40$                 45% 117,933.19$                 773,117.59$                 40% 0% 60% 309,247.04$                 ‐$                               463,870.55$                 4,474.5 hrs


profit. Say, 14% of material cost.


Moderator D2O Supply Tanks(7 ea)
394 Tanks 100 Mg 38110; SS 304 Class 3 PROC 4.2.5.4
395 Tanks 100 Mg 38110 ‐ Installation PROC 4.2.5.4
396 Tanks 100 Mg 38110  ‐ Commissioning PROC 4.2.5.4
397 Valves PROC 4.2.1.2
398 Pressure sensors PROC 4.2.1.3
399 Level sensors PROC 4.2.1.3
400 Pressure Gauges PROC 4.2.1.3
401 Piping ‐ S Steel ‐ Inlets ‐ 3 " for 100 Mg Tanks PROC 4.2.1.1
402 Piping ‐ S Steel ‐ Outlet ‐ 3" for 100 Mg Tanks PROC 4.2.1.1
403 Switches ‐ 2 level PROC 4.2.1.3
404 Transmitters ‐ 2 ea PROC 4.2.1.3
405 Beetle ‐ Leak Detection ‐ 1 ea PROC 4.2.1.3
406 Isolation Valve PROC 4.2.1.2
407 Data Cables to Control room Bldg 4.1.3.1


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


698,160.00        4,887,120.00$              45% ‐$                               4,887,120.00$              0% 100% 0% ‐$                               4,887,120.00$              ‐$                               ‐ From previous estimate


13,500.00          94,500.00$                   45% ‐$                               94,500.00$                   0% 85% 15% ‐$                               80,325.00$                   14,175.00$                   ‐ From previous estimate


4,050.00             32,400.00$                   45% 10,206.00$                   42,606.00$                   70% 15% 15% 29,824.20$                   6,390.90$                      6,390.90$                      443.5 hrs From previous estimate


‐$                               45% 288.68$                         930.18$                         930.18$                         ‐$                               ‐$                               22.7 hrs


‐$                               45% 2,220.60$                      10,774.27$                   7,155.27$                      ‐$                               3,619.00$                      174.9 hrs


‐$                               45% 2,960.80$                      41,306.36$                   9,540.36$                      ‐$                               31,766.00$                   233.2 hrs


‐$                               45% 2,960.80$                      30,442.36$                   9,540.36$                      ‐$                               20,902.00$                   233.2 hrs


‐$                               45% 222,060.07$                 742,905.64$                 715,526.89$                 ‐$                               27,378.75$                   17,493.0 hrs


‐$                               45% 166,545.05$                 564,023.92$                 536,645.17$                 ‐$                               27,378.75$                   13,119.8 hrs


‐$                               45% 2,557.71$                      22,395.52$                   8,241.52$                      ‐$                               14,154.00$                   204.1 hrs


‐$                               45% 2,923.10$                      17,174.88$                   9,418.88$                      ‐$                               7,756.00$                      233.2 hrs


‐$                               45% 1,461.55$                      10,015.44$                   4,709.44$                      ‐$                               5,306.00$                      116.6 hrs


‐$                               45% 144.34$                         18,504.09$                   465.09$                         ‐$                               18,039.00$                   11.4 hrs


‐$                               45% 17,577.94$                   64,263.04$                   56,640.04$                   ‐$                               7,623.00$                      1,402.6 hrs
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DNGS Heavy Water Management Building ‐ Construction Cost Estimate


R
ef Item


NRM 


Ref
PBS


408 Item‐4‐Storage Tank Cover Gas Chilled Condenser ‐ Inlet 2", Outlet 2" PROC 4.2.1.3


409 Item‐5‐Cover Gas Vent Control Pnuematic Valve & Accessories‐  2 "   PROC 4.2.1.2


410 Item‐7‐Cover Gas Relief Valve 2 " PROC 4.2.1.2
411 item‐10‐Main Outlet Header Isolation Valve 3 " PROC 4.2.1.2
412 Item‐13&14‐ Outlet Isolation Valve ‐ 3 " PROC 4.2.1.2
413 Item ‐ 18 & 19‐ Inlet Isolation Valve ‐ 2" PROC 4.2.1.2
414 Item ‐ 27 ‐ Cover Gas Supply Isolation Valve ‐ 2" PROC 4.2.1.2
415 Item ‐ 30  ‐ Vacuum Relief Valve ‐ 2" PROC 4.2.1.2
416 Item ‐ 31‐ Pressure Transmitter PROC 4.2.1.3
417 Item‐  35 & 36 ‐ Level Transmitter PROC 4.2.1.3
418 Main Contractor's mark‐up for storage, freight, transportation and 


profit. Say, 14% of material cost.


PROC 4.2.5.4


TRF/SUP Feed Tank (2 ea)
419 Tanks 100 Mg 38110 SS 304 Class 3 PROC 4.2.5.4
420 Tanks 100 Mg 38110 ‐ Installation PROC 4 2 5 4


All‐in Total
% of Labour 


Total
Indirect Total Lab Mat Equip Labour Materials


Construction 


Equipment


[$/unit] [$] [%] [$] [$] [%] [%] [%] [$] [$] [$] [hours]


Total DFL Hours
Estimate Class Assumptions


Indirect Costs
Total Cost


All‐in Rate All‐in Rate Split


‐$                               45% 317.23$                         1,022.18$                      1,022.18$                      ‐$                               ‐$                               25.0 hrs


‐$                               45% 317.23$                         1,812.18$                      1,022.18$                      ‐$                               790.00$                         25.0 hrs


‐$                               45% 20.62$                           686.44$                         66.44$                           ‐$                               620.00$                         1.6 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 41.24$                           1,052.88$                      132.88$                         ‐$                               920.00$                         3.2 hrs


‐$                               45% 41.24$                           1,292.88$                      132.88$                         ‐$                               1,160.00$                      3.2 hrs


‐$                               45% 475.84$                         3,873.27$                      1,533.27$                      ‐$                               2,340.00$                      37.5 hrs


‐$                               45% 313.19$                         1,526.17$                      1,009.17$                      ‐$                               517.00$                         25.0 hrs


‐$                               45% 417.59$                         5,883.55$                      1,345.55$                      ‐$                               4,538.00$                      33.3 hrs


696,337.03        696,337.03$                 45% 125,340.66$                 821,677.69$                 40% 0% 60% 328,671.08$                 ‐$                               493,006.61$                 4,755.6 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


698,160.00        1,396,320.00$              45% ‐$                               1,396,320.00$              0% 100% 0% ‐$                               1,396,320.00$              ‐$                               ‐ From previous estimate


13 500 00 27 000 00$ 45% ‐$ 27 000 00$ 0% 85% 15% ‐$ 22 950 00$ 4 050 00$ ‐ From previous estimate420 Tanks 100 Mg 38110 ‐ Installation PROC 4.2.5.4
421 Tanks 100 Mg 38110  ‐ Commissioning PROC 4.2.5.4
422 Valves PROC 4.2.1.2
423 Pressure sensors PROC 4.2.1.3
424 Level sensors PROC 4.2.1.3
425 Pressure Gauges PROC 4.2.1.3
426 Piping ‐ S Steel ‐ Inlets ‐ 3 " for 100 Mg Tanks PROC 4.2.1.1
427 Piping ‐ S Steel ‐ Outlet ‐ 3" for 100 Mg Tanks PROC 4.2.1.1
428 Switches ‐ 2 level PROC 4.2.1.3
429 Transmitters ‐ 2 ea PROC 4.2.1.3
430 Beetle ‐ Leak Detection ‐ 1 ea PROC 4.2.1.3
431 Isolation Valve PROC 4.2.1.2
432 Data Cables to Control room Bldg 4.1.3.1
433 Main Contractor's mark‐up for storage, freight, transportation and 


profit. Say, 14% of material cost.


PROC 4.2.5.4


TRF/SUP Product Tank (2 ea)
434 Tanks 100 Mg 38110 SS 304 Class 3 PROC 4.2.5.4
435 Tanks 100 Mg 38110 ‐ Installation PROC 4.2.5.4
436 Tanks 100 Mg 38110  ‐ Commissioning PROC 4.2.5.4
437 Valves PROC 4.2.1.2
438 Pressure sensors PROC 4.2.1.3
439 Level sensors PROC 4.2.1.3
440 Pressure Gauges PROC 4.2.1.3


l l " f k


13,500.00          27,000.00$                   45% ‐$                              27,000.00$                  0% 85% 15% ‐$                              22,950.00$                  4,050.00$                     ‐ From previous estimate


4,050.00             32,400.00$                   45% 10,206.00$                   42,606.00$                   70% 15% 15% 29,824.20$                   6,390.90$                      6,390.90$                      443.5 hrs From previous estimate


‐$                               45% 82.48$                           265.77$                         265.77$                         ‐$                               ‐$                               6.5 hrs


‐$                               45% 634.46$                         3,078.36$                      2,044.36$                      ‐$                               1,034.00$                      50.0 hrs


‐$                               45% 845.94$                         11,801.82$                   2,725.82$                      ‐$                               9,076.00$                      66.6 hrs


‐$                               45% 845.94$                         8,697.82$                      2,725.82$                      ‐$                               5,972.00$                      66.6 hrs


‐$                               45% 63,445.73$                   212,258.75$                 204,436.25$                 ‐$                               7,822.50$                      4,998.0 hrs


‐$                               45% 47,584.30$                   161,149.69$                 153,327.19$                 ‐$                               7,822.50$                      3,748.5 hrs


‐$                               45% 730.78$                         6,398.72$                      2,354.72$                      ‐$                               4,044.00$                      58.3 hrs


‐$                               45% 835.17$                         4,907.11$                      2,691.11$                      ‐$                               2,216.00$                      66.6 hrs


‐$                               45% 417.59$                         2,861.55$                      1,345.55$                      ‐$                               1,516.00$                      33.3 hrs


‐$                               45% 41.24$                           5,286.88$                      132.88$                         ‐$                               5,154.00$                      3.2 hrs


12.10                  2,178.00$                      45% 196.02$                         2,374.02$                      20% 60% 20% 474.80$                         1,424.41$                      474.80$                         7.0 hrs


199,791.94        199,791.94$                 45% 35,962.55$                   235,754.49$                 40% 0% 60% 94,301.80$                   ‐$                               141,452.70$                 1,364.5 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


698,160.00        1,396,320.00$              45% ‐$                               1,396,320.00$              0% 100% 0% ‐$                               1,396,320.00$              ‐$                               ‐ From previous estimate


13,500.00          27,000.00$                   45% ‐$                               27,000.00$                   0% 85% 15% ‐$                               22,950.00$                   4,050.00$                      ‐ From previous estimate


4,050.00             32,400.00$                   45% 10,206.00$                   42,606.00$                   70% 15% 15% 29,824.20$                   6,390.90$                      6,390.90$                      443.5 hrs From previous estimate


‐$                               45% 82.48$                           265.77$                         265.77$                         ‐$                               ‐$                               6.5 hrs


‐$                               45% 634.46$                         3,078.36$                      2,044.36$                      ‐$                               1,034.00$                      50.0 hrs


‐$                               45% 845.94$                         11,801.82$                   2,725.82$                      ‐$                               9,076.00$                      66.6 hrs


‐$                               45% 845.94$                         8,697.82$                      2,725.82$                      ‐$                               5,972.00$                      66.6 hrs


$ $ $ $ $ $ h441 Piping ‐ S Steel ‐ Inlets ‐ 3 " for 100 Mg Tanks PROC 4.2.1.1
442 Piping ‐ S Steel ‐ Outlet ‐ 3" for 100 Mg Tanks PROC 4.2.1.1
443 Switches ‐ 2 level PROC 4.2.1.3
444 Transmitters ‐ 2 ea PROC 4.2.1.3
445 Beetle ‐ Leak Detection ‐ 1 ea PROC 4.2.1.3
446 Isolation Valve PROC 4.2.1.2
447 Data Cables to Control room Bldg 4.1.3.1
448 Main Contractor's mark‐up for storage, freight, transportation and 


profit. Say, 14% of material cost.


PROC 4.2.5.4


Downgraded D2O Tank (2 ea)
449 Tanks 50 Mg 38500 SS 304 Class 3 PROC 4.2.5.4
450 Tanks 50 Mg 38500 ‐ Installation PROC 4.2.5.4
451 Tanks 50 Mg 38500  ‐ Commissioning PROC 4.2.5.4
452 Valves; 3" PROC 4.2.1.2
453 Pressure sensors PROC 4.2.1.3
454 Level sensors PROC 4.2.1.3
455 Pressure Gauges PROC 4.2.1.3
456 Piping ‐ S Steel ‐ Inlets ‐ 3 " for 100 Mg Tanks PROC 4.2.1.1
457 Piping ‐ S Steel ‐ Outlet ‐ 3" for 100 Mg Tanks PROC 4.2.1.1
458 Switches ‐ 2 level PROC 4.2.1.3
459 Transmitters ‐ 2 ea PROC 4.2.1.3
460 Beetle ‐ Leak Detection ‐ 1 ea PROC 4.2.1.3
461 Isolation Valve PROC 4.2.1.2


‐$                               45% 63,445.73$                   212,258.75$                204,436.25$                ‐$                              7,822.50$                     4,998.0 hrs


‐$                               45% 47,584.30$                   161,149.69$                 153,327.19$                 ‐$                               7,822.50$                      3,748.5 hrs


‐$                               45% 730.78$                         6,398.72$                      2,354.72$                      ‐$                               4,044.00$                      58.3 hrs


‐$                               45% 835.17$                         4,907.11$                      2,691.11$                      ‐$                               2,216.00$                      66.6 hrs


‐$                               45% 417.59$                         2,861.55$                      1,345.55$                      ‐$                               1,516.00$                      33.3 hrs


‐$                               45% 41.24$                           5,286.88$                      132.88$                         ‐$                               5,154.00$                      3.2 hrs


12.10                  2,178.00$                      45% 196.02$                         2,374.02$                      20% 60% 20% 474.80$                         1,424.41$                      474.80$                         7.0 hrs


199,791.94        199,791.94$                 45% 35,962.55$                   235,754.49$                 40% 0% 60% 94,301.80$                   ‐$                               141,452.70$                 1,364.5 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


428,000.00        856,000.00$                 45% ‐$                               856,000.00$                 0% 100% 0% ‐$                               856,000.00$                 ‐$                               ‐ Prorated


13,500.00          27,000.00$                   45% ‐$                               27,000.00$                   0% 85% 15% ‐$                               22,950.00$                   4,050.00$                      ‐ Prorated


4,050.00             32,400.00$                   45% 10,206.00$                   42,606.00$                   70% 15% 15% 29,824.20$                   6,390.90$                      6,390.90$                      443.5 hrs From previous estimate


‐$                               45% 82.48$                           3,425.77$                      265.77$                         ‐$                               3,160.00$                      6.5 hrs


‐$                               45% 634.46$                         3,078.36$                      2,044.36$                      ‐$                               1,034.00$                      50.0 hrs


‐$                               45% 845.94$                         11,801.82$                   2,725.82$                      ‐$                               9,076.00$                      66.6 hrs


‐$                               45% 845.94$                         8,697.82$                      2,725.82$                      ‐$                               5,972.00$                      66.6 hrs


‐$                               45% 63,445.73$                   212,258.75$                 204,436.25$                 ‐$                               7,822.50$                      4,998.0 hrs


‐$                               45% 47,584.30$                   161,149.69$                 153,327.19$                 ‐$                               7,822.50$                      3,748.5 hrs


‐$                               45% 730.78$                         6,398.72$                      2,354.72$                      ‐$                               4,044.00$                      58.3 hrs


‐$                               45% 835.17$                         4,907.11$                      2,691.11$                      ‐$                               2,216.00$                      66.6 hrs


‐$                               45% 417.59$                         2,861.55$                      1,345.55$                      ‐$                               1,516.00$                      33.3 hrs


‐$                               45% 41.24$                           5,286.88$                     132.88$                        ‐$                              5,154.00$                     3.2 hrs
462 Data Cables to Control room Bldg 4.1.3.1
463 Item ‐  38 & 39 ‐ Transfer Pump; including Item 40 & 41 24 HP motor PROC 4.2.2.4


464 Item ‐ 42 & 43 ‐ Check Valve 1 1/2 " PROC 4.2.1.2
465 Item ‐ 44 ‐ Main Inlet Header Check valve 1 1/2 " PROC 4.2.1.2
466 Item ‐ 45 ‐ Cover Gas Vent Control Valve pnuematic Control Valve and 


Accessories 2"


PROC 4.2.1.2


467 Item ‐  46 & 47  ‐ Outlet Control Valve and Accessories 1 1/2" PROC 4.2.1.2
468 Item 48 & 49 ‐ Inlet Control Valve Pnuematic Control Valve & 


Accessories 1 1/2"


PROC 4.2.1.2


469 Item ‐ 50 ‐ Cover Gas Relief Valve 2 " PROC 4.2.1.2
470 Item 51 & 52 ‐ Relief Valve ‐ 1 1/2 " PROC 4.2.1.2
471 Item 53 & 54 ‐  Inlet Isolation Valve 2 1/2" PROC 4.2.1.2
472 Item 55 ‐ Cover Gas Supply Isolation Valve 2 " PROC 4.2.1.2
473 Item 56 ‐ Cover Gas Drain Valve 2" PROC 4.2.1.2


$ $ ,$ $ $ ,$


12.10                  2,178.00$                      45% 196.02$                         2,374.02$                      20% 60% 20% 474.80$                         1,424.41$                      474.80$                         7.0 hrs


‐$                               45% 422.97$                         29,272.91$                   1,362.91$                      ‐$                               27,910.00$                   33.3 hrs


‐$                               45% 41.24$                           2,210.88$                      132.88$                         ‐$                               2,078.00$                      3.2 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 20.62$                           856.44$                         66.44$                           ‐$                               790.00$                         1.6 hrs


‐$                               45% 41.24$                           1,712.88$                      132.88$                         ‐$                               1,580.00$                      3.2 hrs


‐$                               45% 41.24$                           1,712.88$                      132.88$                         ‐$                               1,580.00$                      3.2 hrs


‐$                               45% 20.62$                           686.44$                         66.44$                           ‐$                               620.00$                         1.6 hrs


‐$                               45% 41.24$                           1,372.88$                      132.88$                         ‐$                               1,240.00$                      3.2 hrs


‐$                               45% 41.24$                           1,672.88$                      132.88$                         ‐$                               1,540.00$                      3.2 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs
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DNGS Heavy Water Management Building ‐ Construction Cost Estimate


R
ef Item


NRM 


Ref
PBS


474 Item 57 ‐ Vent Isolation Valve 2 " PROC 4.2.1.2
475 Item ‐ 58 ‐ Recirculation Isolation Valve 1 1/2" PROC 4.2.1.2
476 Item ‐ 59 ‐ Clean up system Isolation Valve 1 1/2" PROC 4.2.1.2
477 Item ‐ 60 & 61 ‐ Outlet Isolation Valve 1 1/2" PROC 4.2.1.2
478 Item ‐ 62 ‐ Transfer System Supply Isolation Valve 1 1/2" PROC 4.2.1.2
479 Item ‐ 63 ‐ Main Discharge Header Isolation Valve 1 1/2" PROC 4.2.1.2
480 Item ‐ 64 & 65  ‐ Main Inlet Header Spare Connection Isolation Valve 1 


1/2"


PROC 4.2.1.2


481 Item ‐ 66 ‐ Main Inlet Header Isolation Valve 1 1/2" PROC 4.2.1.2
482 Item ‐ 67 ‐ Vacuum Relief Valve ‐ 2" PROC 4.2.1.2
483 Item ‐ 68 ‐ Recirculation Flow Orifice 1 1/2" PROC 4.2.1.3
484 Item 69 & 70 ‐ Commissioning Strainer 2 1/2" PROC 4.2.1.3
485 Item 71 & 72 ‐ Level Transmitter  PROC 4.2.1.3
486 Item 73 ‐ Cover Gas Pressure Transmitter PROC 4.2.1.3
487 Main Contractor's mark‐up for storage, freight, transportation and 


profit. Say, 14% of material cost.


PROC 4.2.5.4


Downgraded D2O Tank (1 ea)


All‐in Total
% of Labour 


Total
Indirect Total Lab Mat Equip Labour Materials


Construction 


Equipment


[$/unit] [$] [%] [$] [$] [%] [%] [%] [$] [$] [$] [hours]


Total DFL Hours
Estimate Class Assumptions


Indirect Costs
Total Cost


All‐in Rate All‐in Rate Split


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 41.24$                           1,292.88$                      132.88$                         ‐$                               1,160.00$                      3.2 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 41.24$                           1,292.88$                      132.88$                         ‐$                               1,160.00$                      3.2 hrs


‐$                               45% 20.62$                           526.44$                         66.44$                           ‐$                               460.00$                         1.6 hrs


‐$                               45% 237.92$                         2,037.64$                      766.64$                         ‐$                               1,271.00$                      18.7 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 41.24$                           732.88$                         132.88$                         ‐$                               600.00$                         3.2 hrs


‐$                               45% 417.59$                         5,883.55$                      1,345.55$                      ‐$                               4,538.00$                      33.3 hrs


‐$                               45% 313.19$                         1,526.17$                      1,009.17$                      ‐$                               517.00$                         25.0 hrs


124,147.14        124,147.14$                 45% 22,346.49$                   146,493.63$                 40% 0% 60% 58,597.45$                   ‐$                               87,896.18$                   847.8 hrs


‐$ 45% ‐$ ‐$ ‐$ ‐$ ‐$ ‐Downgraded D2O Tank (1 ea)
488 Tanks 25 Mg 38500 SS 304 Class 3 PROC 4.2.5.4
489 Tanks 25 Mg 38500 ‐ Installation PROC 4.2.5.4
490 Tanks 25 Mg 38500  ‐ Commissioning PROC 4.2.5.4
491 Valves; 2" PROC 4.2.1.2
492 Pressure sensors PROC 4.2.1.3
493 Level sensors PROC 4.2.1.3
494 Pressure Gauges PROC 4.2.1.3
495 Piping ‐ S Steel ‐ Inlets ‐ 3 " for 100 Mg Tanks PROC 4.2.1.1
496 Piping ‐ S Steel ‐ Outlet ‐ 3" for 100 Mg Tanks PROC 4.2.1.1
497 Switches ‐ 2 level PROC 4.2.1.3
498 Transmitters ‐ 2 ea PROC 4.2.1.3
499 Beetle ‐ Leak Detection ‐ 1 ea PROC 4.2.1.3
500 Isolation Valve PROC 4.2.1.2
501 Data Cables to Control room Bldg 4.1.3.1
502 Item ‐ 100 ‐ Transfer System Feed Isolation Valve ‐ 1 1/2" PROC 4.2.1.2
503 Main Contractor's mark‐up for storage, freight, transportation and 


profit. Say, 14% of material cost.


PROC 4.2.5.4


CLEAN Up D2O Tank (3 ea)
504 Tanks 25 Mg 38500 SS 304 Class 3 PROC 4.2.5.4
505 Tanks 25 Mg 38500 ‐ Installation PROC 4.2.5.4
506 Tanks 25 Mg 38500  ‐ Commissioning PROC 4.2.5.4
507 Valves; 2" PROC 4.2.1.2
08


‐$                               45% ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐


264,000.00        264,000.00$                 45% ‐$                               264,000.00$                 0% 100% 0% ‐$                               264,000.00$                 ‐$                               ‐ Prorated


13,500.00          13,500.00$                   45% ‐$                               13,500.00$                   0% 85% 15% ‐$                               11,475.00$                   2,025.00$                      ‐ Prorated


4,050.00             32,400.00$                   45% 10,206.00$                   42,606.00$                   70% 15% 15% 29,824.20$                   6,390.90$                      6,390.90$                      443.5 hrs From previous estimate


‐$                               45% 41.24$                           1,372.88$                      132.88$                         ‐$                               1,240.00$                      3.2 hrs


‐$                               45% 211.49$                         1,198.45$                      681.45$                         ‐$                               517.00$                         16.7 hrs


‐$                               45% 422.97$                         5,900.91$                      1,362.91$                      ‐$                               4,538.00$                      33.3 hrs


‐$                               45% 422.97$                         4,348.91$                      1,362.91$                      ‐$                               2,986.00$                      33.3 hrs


‐$                               45% 2,280.08$                      11,258.18$                   7,346.93$                      ‐$                               3,911.25$                      179.6 hrs


‐$                               45% 2,280.08$                      11,258.18$                   7,346.93$                      ‐$                               3,911.25$                      179.6 hrs


‐$                               45% 365.39$                         3,199.36$                      1,177.36$                      ‐$                               2,022.00$                      29.2 hrs


‐$                               45% 417.59$                         2,453.55$                      1,345.55$                      ‐$                               1,108.00$                      33.3 hrs


‐$                               45% 208.79$                         1,430.78$                      672.78$                         ‐$                               758.00$                         16.7 hrs


‐$                               45% 20.62$                           2,643.44$                      66.44$                           ‐$                               2,577.00$                      1.6 hrs


12.10                  1,089.00$                      45% 98.01$                           1,187.01$                      20% 60% 20% 237.40$                         712.21$                         237.40$                         3.5 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


39,560.93          39,560.93$                   45% 7,120.97$                      46,681.90$                   40% 0% 60% 18,672.76$                   ‐$                               28,009.14$                   270.2 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


264,000.00        792,000.00$                 45% ‐$                               792,000.00$                 0% 100% 0% ‐$                               792,000.00$                 ‐$                               ‐ Prorated


13,500.00          40,500.00$                   45% ‐$                               40,500.00$                   0% 85% 15% ‐$                               34,425.00$                   6,075.00$                      ‐ Prorated


4,050.00             32,400.00$                   45% 10,206.00$                   42,606.00$                   70% 15% 15% 29,824.20$                   6,390.90$                      6,390.90$                      443.5 hrs From previous estimate


‐$                               45% 123.72$                         4,118.65$                      398.65$                         ‐$                               3,720.00$                      9.7 hrs


$ $ $ $ $ $ h508 Pressure sensors PROC 4.2.1.3
509 Level sensors PROC 4.2.1.3
510 Pressure Gauges PROC 4.2.1.3
511 Piping ‐ S Steel ‐ Inlets ‐ 3 " for 100 Mg Tanks PROC 4.2.1.1
512 Piping ‐ S Steel ‐ Outlet ‐ 3" for 100 Mg Tanks PROC 4.2.1.1
513 Switches ‐ 2 level PROC 4.2.1.3
514 Transmitters ‐ 2 ea PROC 4.2.1.3
515 Beetle ‐ Leak Detection ‐ 1 ea PROC 4.2.1.2
516 Isolation Valve PROC 4.2.1.2
517 Data Cables to Control room Bldg 4.1.3.1
518 Item ‐ 75 & 76 ‐ Clean up Product Transfer Pump Suction 1 1/2" 


Discharge 1 1/2" including Item 78 & 79 Pump motor 4 HP


PROC 4.2.2.4


519 Item ‐ 77 ‐ Oxidation unit Feed Pump Suction 1" Discharge 1/2" 


including Item 80 Oxidation Pump Motor 1 HP


PROC 4.2.2.4


520 Item ‐ 81 ‐ Cover Gas Vent Control Valve Pnuematic Valve & 


Accessories 2 "


PROC 4.2.1.2


521 Item ‐ 82 ‐ Inlet Control Valve Pnuematic Control Valve & Accessories 1 


1/2"


PROC 4.2.1.2


522 Item ‐ 83 ‐ Inlet Control Valve Pnuematic Control Valve & Accessories 1 


1/2"


PROC 4.2.1.2


523 Item ‐ 84 & 85‐ Outlet Control Valve Pnuematic Control Valve & 


Accessories 1"


PROC 4.2.1.2


524 Item ‐ 86 ‐ Cover Gas Relief Valve 2" PROC 4.2.1.2


‐$                               45% 634.46$                         3,595.36$                     2,044.36$                     ‐$                              1,551.00$                     50.0 hrs


‐$                               45% 1,268.91$                      17,702.73$                   4,088.73$                      ‐$                               13,614.00$                   100.0 hrs


‐$                               45% 1,268.91$                      13,046.73$                   4,088.73$                      ‐$                               8,958.00$                      100.0 hrs


‐$                               45% 6,899.72$                      33,966.19$                   22,232.44$                   ‐$                               11,733.75$                   543.5 hrs


‐$                               45% 6,899.72$                      33,966.19$                   22,232.44$                   ‐$                               11,733.75$                   543.5 hrs


‐$                               45% 1,096.16$                      9,598.08$                      3,532.08$                      ‐$                               6,066.00$                      87.5 hrs


‐$                               45% 1,252.76$                      7,360.66$                      4,036.66$                      ‐$                               3,324.00$                      100.0 hrs


‐$                               45% 626.38$                         4,292.33$                      2,018.33$                      ‐$                               2,274.00$                      50.0 hrs


‐$                               45% 61.86$                           7,930.33$                      199.33$                         ‐$                               7,731.00$                      4.9 hrs


12.10                  3,267.00$                      45% 294.03$                         3,561.03$                      20% 60% 20% 712.21$                         2,136.62$                      712.21$                         10.4 hrs


‐$                               45% 422.97$                         29,272.91$                   1,362.91$                      ‐$                               27,910.00$                   33.3 hrs


‐$                               45% 211.49$                         14,636.45$                   681.45$                         ‐$                               13,955.00$                   16.7 hrs


‐$                               45% 20.62$                           856.44$                         66.44$                           ‐$                               790.00$                         1.6 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 41.24$                           1,712.88$                      132.88$                         ‐$                               1,580.00$                      3.2 hrs


‐$                               45% 20.62$                           686.44$                        66.44$                          ‐$                              620.00$                        1.6 hrs
525 Item ‐ 87, 88,& 89 ‐ Relief Valve 3/4" PROC 4.2.1.2
526 Item ‐ 90 ‐ Station Upgrader Feed Isolation Valve 2 1/2" PROC 4.2.1.2
527 Item ‐ 91 ‐ Vent Isolation Valve 2" PROC 4.2.1.2
528 Item ‐ 92 ‐ Cover Gas Supply Isolation Valve 2" PROC 4.2.1.2
529 Item ‐ 93 ‐ Isolation Valve 2" PROC 4.2.1.2
530 Item ‐ 94 ‐ Cover Gas Drain Valve 2" PROC 4.2.1.2
531 Item ‐ 95 ‐ Feed Isolation Valve 2 1/2" PROC 4.2.1.2
532 Item ‐ 96, 97, 98 & 99  ‐ Isolation Valve 1 1/2" PROC 4.2.1.2
533 Item ‐ 101 & 102  ‐ Discharge Isolation Valve ‐ 1 1/2"  PROC 4.2.1.2
534 Item ‐ 103 ‐ Isolation Valve ‐ 1 1/2" PROC 4.2.1.2
535 Item ‐ 104 ‐ Clean Up Feed Isolation Valves ‐ 1 1/2" PROC 4.2.1.2
536 Item ‐ 105 ‐ Vacuum Relief Valve 2" PROC 4.2.1.2
537 Item ‐ 106 Recirculation Flow Orifice 1" PROC 4.2.1.2
538 Item ‐ 107 & 108 ‐ Commissioning Strainer 1 1/2" PROC 4.2.1.2
539 Item ‐ 109 ‐ Cover Gas Pressure Transmitter  PROC 4.2.1.2


$ $ $ $ $ $


‐$                               45% 61.86$                           4,012.33$                      199.33$                         ‐$                               3,813.00$                      4.9 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 20.62$                           2,643.44$                      66.44$                           ‐$                               2,577.00$                      1.6 hrs


‐$                               45% 20.62$                           66.44$                           66.44$                           ‐$                               ‐$                               1.6 hrs


‐$                               45% 20.62$                           2,643.44$                      66.44$                           ‐$                               2,577.00$                      1.6 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 82.48$                           10,573.77$                   265.77$                         ‐$                               10,308.00$                   6.5 hrs


‐$                               45% 41.24$                           1,292.88$                      132.88$                         ‐$                               1,160.00$                      3.2 hrs


‐$                               45% 20.62$                           2,643.44$                      66.44$                           ‐$                               2,577.00$                      1.6 hrs


‐$                               45% 20.62$                           646.44$                         66.44$                           ‐$                               580.00$                         1.6 hrs


‐$                               45% 237.92$                         2,037.64$                      766.64$                         ‐$                               1,271.00$                      18.7 hrs


‐$                               45% 17.45$                           56.22$                           56.22$                           ‐$                               ‐$                               1.4 hrs


‐$                               45% 41.24$                           132.88$                         132.88$                         ‐$                               ‐$                               3.2 hrs


‐$                               45% 20.36$                           582.60$                         65.60$                           ‐$                               517.00$                         1.6 hrs
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DNGS Heavy Water Management Building ‐ Construction Cost Estimate


R
ef Item


NRM 


Ref
PBS


540 Item ‐ 110 & 111 ‐ Level Transmitter PROC 4.2.1.2
541 Main Contractor's mark‐up for storage, freight, transportation and 


profit. Say, 14% of material cost.


PROC 4.2.5.4


TIE‐ins for new tanks with Exstg tanks (at Exstg bldg)


PHT D20 Supply 38110 ‐ 100 Mg (8 Tanks)
542 Cutting/new 3 M pipe/Butt weld/Cut Off 


Valve/elbows/Tees/Testing/Tagging


STIE 4.2.11.1


Moderator D20 Supply 38110 ‐ 100 Mg (7 Tanks)
543 Cutting/new 3 M pipe/Butt weld/Cut Off 


Valve/elbows/Tees/Testing/Tagging


STIE 4.2.11.1


TRF/SUP Feed 38110 ‐ 100 Mg ( 2 Tanks)
544 Cutting/new 3 M pipe/Butt weld/Cut Off 


Valve/elbows/Tees/Testing/Tagging


STIE 4.2.11.1


TRF/SUP Product 38110 ‐ 100 Mg ( 2 Tanks)
545 Cutting/new 3 M pipe/Butt weld/Cut Off 


Valve/elbows/Tees/Testing/Tagging


STIE 4.2.11.1


Downgraded D20 38500 ‐ 50 Mg (2 Tanks)


All‐in Total
% of Labour 


Total
Indirect Total Lab Mat Equip Labour Materials


Construction 


Equipment


[$/unit] [$] [%] [$] [$] [%] [%] [%] [$] [$] [$] [hours]


Total DFL Hours
Estimate Class Assumptions


Indirect Costs
Total Cost


All‐in Rate All‐in Rate Split


‐$                               45% 40.71$                           4,669.19$                      131.19$                         ‐$                               4,538.00$                      3.2 hrs


116,893.35        116,893.35$                 45% 21,040.80$                   137,934.16$                 40% 0% 60% 55,173.66$                   ‐$                               82,760.49$                   798.3 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 17,391.60$                   141,839.58$                 56,039.58$                   ‐$                               85,800.00$                   1,370.0 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 15,217.65$                   124,109.64$                 49,034.64$                   ‐$                               75,075.00$                   1,198.8 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 4,347.90$                      35,459.90$                   14,009.90$                   ‐$                               21,450.00$                   342.5 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 4,347.90$                      35,459.90$                   14,009.90$                   ‐$                               21,450.00$                   342.5 hrs


‐$ 45% ‐$ ‐$ ‐$ ‐$ ‐$ ‐Downgraded D20 38500 ‐ 50 Mg (2 Tanks)
546 Cutting/new 3 M pipe/Butt weld/Cut Off 


Valve/elbows/Tees/Testing/Tagging


STIE 4.2.11.1


Downgraded D20 38500 ‐ 25 Mg (1 Tank)
547 Cutting/new 3 M pipe/Butt weld/Cut Off 


Valve/elbows/Tees/Testing/Tagging


STIE 4.2.11.1


 D20 Clean up ‐ 38410 ‐ 25 Mg (3 Tanks)
548 Cutting/new 3 M pipe/Butt weld/Cut Off 


Valve/elbows/Tees/Testing/Tagging


STIE 4.2.11.1


549 Rubber mats at all likely spill locations (25 ea) (6X4ft) STIE 4.2.11.1


550 Cathodic protection including all accessories (25 ea) Bldg 4.1.5.1


551 Crane Heavy duty Rental (for 3 months @ $40,000/month) Bldg 4.2.4.1


552  Stack Monitor (installation, electrical connections, switches) PROC 4.2.2.6


553 Stainless Steel Ducts in Effluent Stack (14" dia) ‐ ALL PROC 4.2.2.6


554 Stainless Steel hoods and cover PROC 4.2.2.6


COMMON GENERAL ITEMS 
555 Cable Trays c/w hanging supports and metal brackets Bldg 4.1.3.1
6 / l l


‐$                               45% ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐


‐$                               45% 4,347.90$                      32,159.90$                   14,009.90$                   ‐$                               18,150.00$                   342.5 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 2,173.95$                      15,254.95$                   7,004.95$                      ‐$                               8,250.00$                      171.3 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 6,521.85$                      45,764.84$                   21,014.84$                   ‐$                               24,750.00$                   513.8 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


500.00                12,500.00$                   45% ‐$                               12,500.00$                   0% 100% 0% ‐$                               12,500.00$                   ‐$                               ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 5,365.67$                      79,164.39$                   17,289.39$                   ‐$                               61,875.00$                   428.1 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


40,000.00          120,000.00$                 45% ‐$                               120,000.00$                 0% 0% 100% ‐$                               ‐$                               120,000.00$                 ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


275,000.00        550,000.00$                 45% 74,250.00$                   624,250.00$                 30% 60% 10% 187,275.00$                 374,550.00$                 62,425.00$                   2,769.6 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


190.00                26,600.00$                   45% 3,591.00$                      30,191.00$                   30% 60% 10% 9,057.30$                      18,114.60$                   3,019.10$                      134.0 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


50,000.00          150,000.00$                 45% 20,250.00$                   170,250.00$                 30% 60% 10% 51,075.00$                   102,150.00$                 17,025.00$                   755.4 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 6,263.79$                      24,377.62$                   20,183.32$                   ‐$                               4,194.30$                      499.8 hrs


$ $ $ $ $ $ h556 Pipe supports c/w supports and rawl plugs STIE 4.2.1.1
557 Instrumentation ‐ SCADA (tanks to Control Room) PROC 4.3.5.1


Tie‐ins to existing services
558 X‐ray scanning of tie‐in locations STIE 4.2.11.1


Sub‐Total


ELECTRICAL CONTROL SYSTEMS
559 Main Control Panel (600 wide x 800deep); 2000A Bldg 4.1.1.6
560 Main Control Panel (600 wide x 800deep); 2500A Bldg 4.1.1.6
561 Main Control Panel (600 wide x 800deep); 3000A Bldg 4.1.1.6


562 Panel Boards; 2000A Bldg 4.1.1.6


Sub‐Total


SPECIALIST EQUIPMENT
563 Mono rail system; 1T Bldg 4.2.4.3
564 Mono rail system; 5T Bldg 4.2.4.3


‐$                               45% 2,918.50$                      12,348.07$                  9,404.07$                     460.00$                        2,484.00$                     229.9 hrs


22,000.00          550,000.00$                 45% 74,250.00$                   624,250.00$                 30% 60% 10% 187,275.00$                 374,550.00$                 62,425.00$                   2,709.7 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


1,200.00             4,800.00$                      45% 432.00$                         5,232.00$                      20% 10% 70% 1,046.40$                      523.20$                         3,662.40$                      17.3 hrs


‐$                               45% ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


18,197,268.74$           1,536,141.21$             22,840,585.80$           4,586,535.78$             15,395,038.81$           2,859,011.21$             96,310.4 hrs


20,000.00          20,000.00$                   45% 2,700.00$                      22,700.00$                   30% 60% 10% 6,810.00$                      13,620.00$                   2,270.00$                      99.8 hrs


25,000.00          25,000.00$                   45% 3,375.00$                      28,375.00$                   30% 60% 10% 8,512.50$                      17,025.00$                   2,837.50$                      124.8 hrs


30,000.00          30,000.00$                   45% 4,050.00$                      34,050.00$                   30% 60% 10% 10,215.00$                   20,430.00$                   3,405.00$                      149.7 hrs


‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               45% 208.79$                         19,053.86$                   672.78$                         ‐$                               18,381.08$                   16.7 hrs


‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐$                               ‐


75,000.00$                   10,333.79$                   104,178.86$                 26,210.28$                   51,075.00$                   26,893.58$                   390.9 hrs


4,115.00             4,115.00$                      45% 185.18$                         4,300.18$                      10% 80% 10% 430.02$                         3,440.14$                      430.02$                         6.4 hrs


9,897.00             9,897.00$                      45% 445.37$                         10,342.37$                   10% 80% 10% 1,034.24$                      8,273.89$                      1,034.24$                      15.4 hrs


‐$                               ‐$                              ‐$                              ‐$                              ‐$                              ‐$                              ‐


Sub‐Total


TOTAL


LIFE CYCLE COSTINGS


Replacement roof materials
565 Built up Roof at Lvl 115.00 ‐ Re‐roof at 25 years 2.3.1.3 Bldg 4.4.5.1
566 Epoxy floor coatings (1 re‐coat) Bldg 4.4.6.3
567 Duct controllers (15 years) PROC 4.2.1.3
568 Control valves (15 years) PROC 4.2.1.2
569 Valves (20 years) PROC 4.2.1.2
570 SCADA (25 years) PROC 4.3.5.1
571 Office furniture Bldg 4.4.6.14‐O
572 Office flooring Bldg 4.4.6.3‐O


$                               $                              $                              $                              $                              $                             


14,012.00$                   630.54$                         14,642.54$                   1,464.25$                     11,714.03$                   1,464.25$                     21.8 hrs


28,567,039.86$           5,058,990.91$             45,604,124.36$           15,017,645.98$           21,968,886.81$           8,617,591.56$             343,230.9 hrs


‐$                               ‐$                               ‐$                              


447.22                268,329.60$                 ‐$                               268,329.60$                


47.35                  49,374.21$                   ‐$                               49,374.21$                  


25,000.00          25,000.00$                   ‐$                               25,000.00$                  


90,000.00          90,000.00$                   ‐$                               90,000.00$                  


73,000.00          73,000.00$                   ‐$                               73,000.00$                  


120,000.00        120,000.00$                 ‐$                               120,000.00$                


172,293.00        172,293.00$                 ‐$                               172,293.00$                


110.00                27,500.00$                   ‐$                               27,500.00$                  
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DNGS Heavy Water Management Building ‐ Construction Cost Estimate


R
ef Item


NRM 


Ref
PBS


573 Washroom appliances Bldg 4.4.6.14‐O
574 Pumps (20 years) ‐ overhaul and new impellers PROC 4.2.2.4
575 Replacement of valves and controls to HVAC systems PROC 4.2.1.7


Sub‐Total


All‐in Total
% of Labour 


Total
Indirect Total Lab Mat Equip Labour Materials


Construction 


Equipment


[$/unit] [$] [%] [$] [$] [%] [%] [%] [$] [$] [$] [hours]


Total DFL Hours
Estimate Class Assumptions


Indirect Costs
Total Cost


All‐in Rate All‐in Rate Split


57,200.00          57,200.00$                   ‐$                               57,200.00$                  


118,702.00        118,702.00$                 ‐$                               118,702.00$                


155,000.00        155,000.00$                 ‐$                               155,000.00$                


‐$                               ‐$                               ‐$                              


1,156,398.81$             ‐$                               1,156,398.81$            
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11 Appendix E – Productivity Factors 
11.1 Productivity Factor - Unzoned 


The following represents the productivity factor for ‘unzoned’ areas: 


 
 


Unzoned


minutes per


1 Basic Shift 10.00 hrs


Less


2 Food 30 mins 4 hours 1 nr 0.50 hrs
3 Restroom Breaks 15 mins Shift 1 nr 0.25 hrs
4 Walking Time 7 mins Regulated Break 2 nr 0.23 hrs
5 Wash Time 15 mins Shift 2 nr 0.50 hrs
6 Non RP Change Time 15 mins Shift 2 nr 0.50 hrs
7 RP Change Time - Shift 2 nr -
8 Tools and Elecrical Tools Check 15 mins Shift (at start of shift) 1 nr 0.25 hrs
9 TCR's and Blanket Hot Work Permits, DCN83057 Work Plan, FME P 15 mins Shift (at start of shift) 1 nr 0.25 hrs
10 Job Brief Specific Hazards and JSAP Prior to Start 30 mins Shift (at start of shift) 1 nr 0.50 hrs
11 Job Brief Secific Hazards and JSAP Post Complete 30 mins Shift (at start of shift) 1 nr 0.50 hrs
12 Houskeeping 30 mins Shift (at end of shift) 1 nr 0.50 hrs
13 Working In Rubber Area (What is Max REM? Assume 5 Mins Per Hr - Hour 10 nr -
14 Constraints due to Night Shift - Shift (during shift) 1 nr -
15 Overtime Day and Saturday and Sunday - Shift (during shift) 1 nr -
16 Monitoring (Allow 5 events per shift  @ 3mins) - Shift (during shift) 5 nr -


Total To Work Site 3.98 hrs 6.02 hrs


17 Congestion Trade (Multi Trade in Same Area) - Mid 1 nr -


18 Congestion Physical (Limited Space) - Mid 1 nr -


19 Learning Curve 9 mins Mid 1 nr 0.15 hrs


Total At Work Site 0.15 hrs -0.15 hrs


Total Productive Time 5.87 hrs


Productivity 59%


Factor Multiplier 1.70


Total Productive 
Time


Item Event Description Event Time
Events per 


Shift


Total
Non-productive 


Time
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11.2 Productivity Factor – Zone 3 
The following represents the productivity factor for ‘Zone 3’ areas: 


 
 


ZONE 3


minutes per


1 Basic Shift 10.00 hrs


Less


2 Food 30 mins 4 hours 1 nr 0.50 hrs
3 Restroom Breaks 15 mins Shift 1 nr 0.25 hrs
4 Walking Time 7 mins Regulated Break 2 nr 0.23 hrs
5 Wash Time 15 mins Shift 2 nr 0.50 hrs
6 Non RP Change Time 15 mins Shift 2 nr 0.50 hrs
7 RP Change Time 15 mins Shift 2 nr 0.50 hrs
8 Tools and Elecrical Tools Check 15 mins Shift (at start of shift) 1 nr 0.25 hrs
9 TCR's and Blanket Hot Work Permits, DCN83057 Work Plan, FME P 15 mins Shift (at start of shift) 1 nr 0.25 hrs
10 Job Brief Specific Hazards and JSAP Prior to Start 30 mins Shift (at start of shift) 1 nr 0.50 hrs
11 Job Brief Secific Hazards and JSAP Post Complete 30 mins Shift (at start of shift) 1 nr 0.50 hrs
12 Houskeeping 30 mins Shift (at end of shift) 1 nr 0.50 hrs
13 Working In Rubber Area (What is Max REM? Assume 5 Mins Per Hr) 5 mins Hour 10 nr 0.83 hrs
14 Constraints due to Night Shift - Shift (during shift) 1 nr -
15 Overtime Day and Saturday and Sunday - Shift (during shift) 1 nr -
16 Monitoring (Allow 5 events per shift  @ 3mins) 3 mins Shift (during shift) 5 nr 0.25 hrs


Total To Work Site 5.57 hrs 4.43 hrs


17 Congestion Trade (Multi Trade in Same Area) - Mid 1 nr -


18 Congestion Physical (Limited Space) - Mid 1 nr -


19 Learning Curve 9 mins Mid 1 nr 0.15 hrs


Total At Work Site 0.15 hrs -0.15 hrs


Total Productive Time 4.28 hrs


Productivity 43%


Factor Multiplier 2.33


Total Productive 
Time


Item Event Description Event Time
Events per 


Shift


Total
Non-productive 


Time
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12 Appendix F – Crew Rates 
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DNGS Heavy Water Management Building ‐ Crew Rates


(single 10 hour shifts, 5 days per week)


Crew Rate Rate (inc. Profit)


Groundworks 53.22$                     58.54$                    


Fencing 61.13$                     67.24$                    


Concrete 56.49$                     62.13$                    


External Lighting 58.53$                     64.38$                    


Roadworks Crew 53.22$                     58.54$                    


Plumbers 60.43$                     66.47$                    


Electrical Workers 62.03$                     68.23$                    


Pipefitters 62.83$                     69.11$                    


Building Works 54.94$                     60.43$                    


Structural Steelwork 61.13$                     67.24$                    


Roofers 53.07$                     58.38$                    


Cladding 61.47$                     67.62$                    


Masonry 55.90$                     61.49$                    


Flooring 57.83$                     63.61$                    


Crew Build‐ups


Groundworks Rate % Total


Laborer 53.22$                     100% 53.22$                      


‐$                          


Crew rate 53.22$                      


Fencing Rate % Total


Ironworker 61.13$                     100% 61.13$                      


‐$                          


Crew rate 61.13$                      


Concrete Rate % Total


Rodmen 61.03$                     30% 18.31$                      


Carpenters 57.83$                     20% 11.57$                      


Laborer 53.22$                     50% 26.61$                      


‐$                          


Crew rate 56.49$                      


External Lighting Rate % Total


Electrical worker 62.03$                     25% 15.51$                      


Laborer 53.22$                     25% 13.31$                      


Carpenters 57.83$                     25% 14.46$                      


Rodmen 61.03$                     25% 15.26$                      


‐$                          


Crew rate 58.53$                      
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Roadworks Crew Rate % Total


Laborer 53.22$                     100% 53.22$                      


‐$                          


Crew rate 53.22$                      


Plumbers Rate % Total


Laborer 53.22$                     25% 13.31$                      


Plumbers and pipefitters 62.83$                     75% 47.12$                      


‐$                          


Crew rate 60.43$                      


Electrical Workers Rate % Total


Electrical worker 62.03$                     100% 62.03$                      


‐$                          


Crew rate 62.03$                      


Pipefitters Rate % Total


Plumbers and pipefitters 62.83$                     100% 62.83$                      


‐$                          


Crew rate 62.83$                      


Building Works Rate % Total


Laborer 53.22$                     60% 31.93$                      


Carpenters 57.83$                     30% 17.35$                      


Painters 56.56$                     10% 5.66$                        


‐$                          


Crew rate 54.94$                      


Structural Steelwork Rate % Total


Ironworker 61.13$                     100% 61.13$                      


‐$                          


Crew rate 61.13$                      


Roofers Rate % Total


Roofers 53.07$                     100% 53.07$                      


‐$                          


Crew rate 53.07$                      


Cladding Rate % Total


Sheet metal works 61.47$                     100% 61.47$                      


‐$                          


Crew rate 61.47$                      


Masonry Rate % Total


Cement mason 55.90$                     100% 55.90$                      


‐$                          


Crew rate 55.90$                      


Flooring Rate % Total


Carpenters 57.83$                     100% 57.83$                      


‐$                          


Crew rate 57.83$                      
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13 Appendix G – Indirect Cost Breakdown 
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DNGS Heavy Water Management Building ‐ Indirect Costs


Item Description Typical Allowance Allowance for D2O 


Storage


1 Average Trade Rate


2 Construction Equipment 18.00% 10.00%


3 Small Tools and Consumables 10.00% Inc. Elsewhere


4 Subcontractors Staff 6.00% 6.00%


5 Temporary Facilities 2.00% Inc. Elsewhere


6 Indirect Supplies 5.00% 5.00%


7 Business Expenses 2.00% 2.00%


8 Non Productive Labor 3.00% Inc. Elsewhere


9 Training 0.50% 0.50%


10 Safety Training 5.00% 5.00%


11 General Foreman 2.00% 2.00%


12 Dedicated Material Handling Team 3.00% Inc. Elsewhere


13 Scaffold 3.00% 3.00%


14 Welder Testing 0.10% 0.10%


15 Premium Time over 40Hr Week 6.50% Inc. Elsewhere


16 Profit 10.00% Inc. Elsewhere


76.10% 33.60%


Union Security ‐ Employers EPSCA 0.00% 0.00%


Protective Clothing  0.16% 0.16%


Call In Pay 0.12% 0.12%


Reporting Pay 0.12% 0.12%


Inclement Weather Pay 0.06% 0.00%


Replacement Tools 0.01% 0.01%


Rubber Suits 0.15% 0.00%


Work ing Premiums 0.00% 0.00%


Fire Duty 27.13% 5.00%


Zone 3 Meal Allowance 0.28% 0.00%


Zone 3 Rest Allowance 1.54% 0.00%


Other Zone Rest Allowance 0.00% 0.00%


Other Meals in Overtime 4.42% 4.42%


Daily Travel Allowance (i.e. NOT receivin 3.19% 1.00%


Room and Board (in effect Travel Allowa 0.00% 0.00%


Room and Board (in effect Subsistence b 5.04% 0.00%


Subsistence Allowance (Temp Accommo 2.04% 0.00%


Initial Travel and Transportation 0.11% 0.11%


Bill 162 Contributions 0.00% 0.00%


Trade Improvement Plan 0.00% 0.00%


Stabilization Fund 0.00% 0.00%


44.36% 10.94%


Total 44.54%
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14 Appendix H – AACE Estimate Classification 
The following represents an assessment of the AACE Estimate classification: 


 
ESTIMATE CLASSIFICATION  


GENERAL PROJECT DATA :  CLASS 5 CLASS 4 CLASS 3 CLASS 2 CLASS 1 


Project Scope Description  General Preliminary Defined Defined Defined 


Plant Production / Facility Capacity Assumed  Preliminary Defined Defined Defined 


Plant Location General Approximate Specific Specific  Specific  


Soils & Hydrology None Preliminary Defined Defined Defined 


Integrated Project Plan None Preliminary Defined Defined Defined 


Project Master Schedule  None Preliminary Defined Defined Defined 


Escalation Strategy  None Preliminary Defined Defined Defined 


Work Breakdown Structure  None Preliminary Defined Defined Defined 


Project Code of Accounts  None Preliminary Defined Defined Defined 


Contracting Strategy  Assumed  Assumed  Preliminary Defined Defined 


ENGINEERING DELIVERABLES :  
     


Block Flow Diagrams  Started / Prelim.  Prelim. / Complete  Complete  Complete Complete 


Plot Plans  None  Started  Prelim. / Complete  Complete  Complete  


Process Flow Diagrams (PFD’s)  None  Started / Prelim. Prelim. / Complete  Complete  Complete  


Utility Flow Diagrams (UFD’s)  None  Started / Prelim. Prelim. / Complete  Complete  Complete  


Piping & Instrumentation Diagrams 
(P&ID’s)  None  Started Prelim. / Complete  Complete  Complete  


Process Equipment List  None  Started Prelim. / Complete  Complete  Complete  


Electrical Line Diagrams  None  Started / Prelim. Prelim. / Complete  Complete  Complete  
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Ontario Power Generation 
Darlington NGS, Heavy Water Management Building 
Estimate Report  
January 9, 2012 


2 


 


 


Specifications and Data Sheets  None  Started / Prelim. Prelim. / Complete  Complete  Complete  


General Equipment Arrangement 
Drawings  None  Started / Prelim. Prelim. / Complete  Complete  Complete  


Spare Parts List  None  Started Prelim. / Complete  Complete  Complete  


Mechanical Drawings  None  Started Prelim. / Complete  Complete  Complete  


Electrical Drawings  None  None  Started / Prelim. Preliminary  Complete 


Instrument and Control System 
Drawings  None  None  Started  Preliminary  Prelim. / Complete  


Civil Drawings  None  None  Started  Preliminary  Prelim. / Complete  


Structural Drawings  None  None  Started  Preliminary  Prelim. / Complete  


Other discipline trade drawings  None  None  Started  Preliminary  Prelim. / Complete  
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Times Notes Times Notes


Project D20 D2O


Date 14/08/2018 16/08/2018


Vendor Canatom (Braemar) Canatom


Trade Electricians Fitters


Start of Shift 7:00 7:00


PJB time 7:02 7:25


PreWork Activities 7:27 7:50


Start of Work 8:04 8:30


1st Break 8:55 9:17  


1st Restart of Work 9:20 10:15


Lunch 11:50 12:15


2nd Restart of Work 12:45  13:36   


2nd Break 13:57


3rd Restart of work 15:20


Additional delay 1 start


Additional delay 1 stop


Additional delay 2 start


Additonal delay 2 stop


Post Work Activities 16:44 15:03


End of Day 17:03 17:15


End of shift 17:03 17:15 ALL Projects (July 7-Aug 16)


A) Wrench time 5:57 4:14 4:29


B) Morning  start delay 1:04 1:30


C) Lunch Break Length 0:55 1:21 1:38


D) All Break Times incl delays 1:48 3:10


E) End of day stoppage 0:00 0:00 0:38


Sum of A+B+C+D+E 9:44 10:15 Check


Work Day Shift Length 10:03 10:15


Percentage wrench time 59% 41% 47%
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ALL Projects (July 7-Aug 16)


Average Wrench Time


Average Lunch


Average end of day lost time


Average Wrench % 3.8 hrs average in a 8 hr work day
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Witness Panel: D2O Project 


CME Interrogatory #22 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 11, Attachment 3, page 18. 6 
Bates and White stated that their “opinion regarding their (vendor invoices) 7 
reasonableness rests upon four considerations.” 8 
 9 
(a) With respect to competitive procurements, please explain the comment in the 10 


first bullet point. Does it mean that while Bates and White did attempt to replicate 11 
the competitive procurement and got certain results? 12 


(b) If the answer to (a) is yes, confirm if Bates and White compared the results to 13 
the actual purchases. 14 


(c) In its analysis, how does Bates and White reconcile the starting position of 15 
perfect knowledge, with the additional amounts provided for contingency. 16 
Please explain. 17 


 18 
 19 
Response 20 
 21 
This response was prepared by Bates White: 22 
 23 
a) and b) No. Bates White did not endeavor to replicate such competitive 24 


procurements. As explained elsewhere in our four considerations, we reviewed 25 
documents from the subject procurements, along with background documents that 26 
described OPG’s EPC contractor’s procurement process. We determined that the 27 
procurement process described in the documents represented a formal process 28 
appropriate for the scope and scale of the D2O Storage Project. Our review of the 29 
evidence provided by actual procurement documents provided evidence of the EPC 30 
contractor executing procurements in accordance with those procedures. 31 


 32 
c) We used the term “perfect knowledge” to describe the fact that we had access to 33 


the fully defined project scope, a final design, and an understanding of actual site 34 
conditions encountered during the execution of the project. Such information 35 
provided details that estimates early in the execution of a project would not have 36 
access to; however, knowledge of this type does not eliminate all potential sources 37 
of uncertainty in a cost estimate. For example, as noted on p. 9 of the Bates White 38 
report, variability in such factors as labour productivity, weather, and the need for 39 
modest rework is an unavoidable part of any construction project.  40 





		(a) With respect to competitive procurements, please explain the comment in the first bullet point. Does it mean that while Bates and White did attempt to replicate the competitive procurement and got certain results?

		(b) If the answer to (a) is yes, confirm if Bates and White compared the results to the actual purchases.

		(c) In its analysis, how does Bates and White reconcile the starting position of perfect knowledge, with the additional amounts provided for contingency. Please explain.
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Witness Panel: Darlington Refurbishment Program 


CME Interrogatory #23 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 11, Attachment 1 6 
 7 
Dr. Galloway stated: “As noted during the Unit 2 assessment regarding OPG’s policies 8 
and procedures, I found that the set of policies and procedures used to govern the 9 
execution of the Program often matched or exceeded industry standards and practice 10 
in their thoroughness and are appropriate for a Program of this size and complexity.” 11 
Please provide a description of all instances where the policies and procedures used 12 
to govern the execution of the Program did not match or exceed industry standard and 13 
practice. 14 
 15 
 16 
Response 17 
 18 
The following response was prepared by Pegasus-Global Holdings Inc. (“Pegasus-19 
Global”): 20 
 21 
The findings from the review of OPG’s individual policies and procedures are discussed 22 
within Section III of Dr. Galloway’s testimony (Ex. D2-2-11, Attachment 1). While policy 23 
and procedure language may not have exactly “matched” an industry standard, 24 
Pegasus-Global found that the policies and procedures aligned with the intent and in 25 
many cases, exceeded industry standards. There were no policies or procedures 26 
reviewed that were found to not be in alignment with industry standards.     27 
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Witness Panel: Darlington Refurbishment Program 


Energy Probe Interrogatory #19 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 1, Pages 6 and 7 6 
 7 
Preamble: “Any ultimate variance to the $12.8B caused by the COVID-19 pandemic 8 
would be tracked separately and addressed through the CRVA in a future proceeding.” 9 
 10 


a) Please describe the process that OPG plans to use to track and record COVID-11 
19 variances. 12 


 13 
b) Does the schedule for the remaining units assume that COVID-19 pandemic will 14 


end in 2021? Please explain your answer. 15 
 16 
 17 
Response 18 
 19 
a) In recognition that there would be incremental cost impacts due to the deferral of 20 


the Unit 3 refurbishment, OPG established a process with appropriate guidelines to 21 
define, identify, track, review, challenge and record COVID-19 impacts for the DRP 22 
shortly after the onset of the pandemic. To facilitate separate tracking and recording 23 
of the COVID-19 impacts, a detailed set of accounts was issued to project staff, 24 
based on the DRP’s work breakdown structure. 25 
 26 
As part of the process, only expenditures considered incremental are eligible for 27 
recognition as a COVID-19 impact, such as those related to re-planning and 28 
ensuring readiness for the Remaining Units’ refurbishment outages as a result of 29 
the Unit 3 refurbishment deferral, as well as the costs of retaining highly trained 30 
trades during the period of delay. Resources working on deliverables that were 31 
originally scheduled later in the project plan were not considered a COVID-19 32 
impact. Amounts captured in the COVID-19 related accounts are subject to review 33 
by Project Managers, Project Controls and Finance controllers, as appropriate.  34 
 35 
Vendors must quantify and itemize any proposed COVID-19 impact, demonstrating 36 
that such costs could not be avoided or mitigated. Vendor-submitted force 37 
majeure/delay claims are only allowed as a COVID-19 related excusable delay 38 
upon proper review and challenge by the OPG Project Manager, with any 39 
appropriate concurrence and guidance from Supply Chain or Commercial 40 
Management. 41 
 42 
COVID-19 related interest impacts are calculated as the difference in interest costs 43 
between the pre-COVID-19 and post-COVID-19 project baseline. Similarly, COVID-44 
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Witness Panel: Darlington Refurbishment Program 


19 related escalation impacts are determined with reference to the incremental 1 
annual cash flows for the years 2021 onwards. 2 


 3 
b) To date, the major impact on the DRP of the COVID-19 pandemic has been OPG’s 4 


decision to defer the start dates of the refurbishment outages of Units 3, 1, and 4, 5 
by four months each, thereby also deferring the end dates of those refurbishment 6 
outages (see Ex. L-D2-02-Staff-135). This deferred schedule is the underlying 7 
basis of the Unit 3 Execution Estimate. To date, there has been no assumption of 8 
overall increased refurbishment outage durations in OPG’s plans for Units 3, 1, and 9 
4 as a result of the pandemic, although some schedule impacts have been 10 
observed within the Unit 3 refurbishment outage. As OPG notes in Ex. D2-2-7, 11 
given the inherent uncertainty associated with the on-going pandemic, its ultimate 12 
impact on the DRP cannot be forecasted. 13 
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Witness Panel: Darlington Refurbishment Program 


Energy Probe Interrogatory #20 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 4, Page 8 6 
 7 
Preamble: “Specifically, if OPG’s total Program costs through to the RTS of Unit 2 8 
were less than $5,623M, CanAtom would have been entitled to 100% of the first $6M 9 
of such savings, and 50% of any of such savings above $6M (“Unit 2 Cost Incentive”).” 10 
 11 


a) Please explain how the $6 million amount was derived. 12 
 13 


b) Has CanAtom paid OPG $6 million or is OPG just withholding $6 million in 14 
payment to CanAtom? 15 


 16 
 17 
Response 18 
 19 
a) The $6M is derived according to the terms of the Infrastructure Team Agreement 20 


for the Darlington Generating Station Refurbishment Program between CanAtom 21 
and OPG (the “ITA”), as stated in Ex. D2-2-4, Attachment 6, p. 2. The $6M is a 22 
negotiated outcome based on the maximum payable by OPG to CanAtom under 23 
the ITA for CanAtom’s additionally appointed management team which provided 24 
dedicated support for CanAtom’s work and the overall Darlington Refurbishment 25 
Program. 26 


 27 
b) As stated in Ex. D2-2-4, p. 7, lines 10-17, OPG had paid the $6M cost to CanAtom. 28 


The current terms of the Retube and Feeder Replacement, Engineer, Procure, 29 
Construct (“RFR EPC”) contract detailed at Ex. D2-2-4, p. 13. set out how CanAtom 30 
is to repay the $6M to OPG as a result of not having earned the Unit 2 Cost 31 
Incentive established by RFR EPC Amendment 9 (see Ex. D2-2-4, p. 7, lines 1-8). 32 
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Witness Panel: Darlington Refurbishment Program 
 


Energy Probe Interrogatory #21 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 6, Page 8 and Schedule 7, page 7 6 
 7 
Please file a table showing the continuity of contingency, starting with contingency 8 
approved by the OEB in EB-2016-0152, showing the amounts of contingency used 9 
each year since the start of the DRP and the forecast of remaining contingency for 10 
each year of the DRP. For each year please explain why the contingency was used 11 
and what it was used for. 12 
 13 
 14 
Response 15 
 16 
The contingency included in the amount approved by the OEB in EB-2016-0152 for 17 
Unit 2, including the Definition Phase, was $694.1M. As discussed in Ex. D2-2-2, 18 
Section 2, in August 2016, OPG prepared the Unit 2 Execution Estimate (“U2EE”) 19 
which was then used by OPG as the baseline against which the performance of Unit 2 20 
was measured. The contingency included in the U2EE was $677.5M (see EB-2016-21 
0152, Ex. L-4.3-1 Staff-055, Attachment 1). Therefore, OPG monitored contingency 22 
usage against the U2EE baseline amount of $677.5M. 23 
 24 
Attachment 1 provides the derived contingency usage by year for the Unit 2 25 
refurbishment. Attachment 1 also provides the major critical path activities which were 26 
underway in each period and the major contingency disbursements in each period. 27 
OPG’s process for the control and approval of contingency is described in Ex. D2-2-6, 28 
Section 3.3, p. 9. 29 
 30 
OPG cannot provide a forecast of usage of the remaining contingency, by year, until 31 
the end of the DRP. To do so would require perfect foreknowledge, both of when the 32 
risks OPG has used to develop the contingency requirement may arise, as well as the 33 
timing and impact of any unforeseen risks which may arise and, therefore, exactly how 34 
much contingency would be required to mitigate these risks. 35 








Filed: 2021-04-19 
EB-2020-0290 


Exhibit L 
D2-02-Energy Probe-021 


Attachment 1 


Witness Panel: Darlington Refurbishment Program 


Attachment 1: Unit 2 Contingency Usage – 2016 to 2020 


Period Balance ($M) Major Critical Path (CP) Activities in Period / Contingency Uses 


20
16


 O
ct


 
to


 2
01


7 
D


ec
 Start: 677.5 


Segments 1 and 2: Defuelling, Containment Isolation and Reactor Disassembly 
• Major CP Activities: Defuelling, Installation of Bulkheads, Remove Fuelling Machine Bridge and 


Installation of Retube Tooling Platforms, Feeder Cabinet and Feeder Removal, Severing of Pressure 
Tubes and Bellows 


• Disbursements of Contingency Included: Increases to waste management costs; critical path delays; 
additional funding for breathing air work; increased execution oversight 


Amt. 
Used: 105.6 


End: 571.9 


20
18


 J
an


 
to


 2
01


8 
D


ec
 Start: 571.9 


Segment 2 Completed/Segment 3 Starts: Reactor Disassembly / Reassembly Begins 
• Major CP Activities: End Fittings Removal, Pressure and Calandria Tube Removal, Inspections, 


Bellows Inspections an Replacement, Calandria Tubes Installed; 
Upper Feeder Installation was proceeding off-critical path 


• Disbursements of Contingency Included: Increased costs for Owner Supplied Materials; Balance of 
Plant Major Work Bundle schedule delays; Moderator / Lower Pressure Service Water / Shutdown 
Cooling Valve rehabilitation; increased radiation personal protective equipment (PPE) and other PPE 
costs 


Amt. 
Used: 207.7 


End: 364.2 


20
19


 J
an


 
 to


 2
01


9 
D


ec
 


Start: 364.2 
Segment 3 Completed/Segment 4 Starts: Reactor Reassembly Completed/Refuelling 
• Major CP Activities: Fuel channels installed, Lower feeders installed; Fuel loaded; Scaffolds 


removed; Retube Tooling Platform removal begun; 
Upper and Middle Feeder Installation proceeded off-critical path for majority of installation period 


• Disbursements of Contingency Included: Re-alignment of Retube and Feeder Replacement Major 
Work Bundle budget mainly due to critical path delays caused by feeder installation challenges 


Amt. 
Used: 329.5 


End: 34.6 


20
20


 J
an


 
 to


 2
02


0 
O


ct
1  Start: 34.6 


Segment 4 Completed: Plant Restoration and Start-up 
• Major CP Activities: Completion of Retube Tooling Platform Installation; Fuelling Machine Bridge 


Installation; Removal of Shielding; Closure of Airlocks; Bulkhead Removal; Heat-up and Hot 
Conditioning; Lower Power Escalation; Run-up to Full Power and Synchronize to the grid 


• Uses of Contingency Included: Critical Path delays, additional PMT costs during schedule extension, 
increased interest costs due to schedule extension. 


Amt. 
Used: 34.6 


End: 0.0 


See Notes to Attachment 1 on following page. 
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Notes to Attachment 1: 


1. Unit 2 returned to service on June 4, 2020; however, due to on-going closeout activities, contingency usage period extends beyond that date. 
2. As the Unit 2 refurbishment outage began on October 15, 2016, the 2.5 month period in 2016 is combined with the year 2017. 
3. While the focus is on critical path activities, contingency is also disbursed for non-critical path work. Contingency disbursements do not 


necessarily align with the derived contingency usage in a particular period, as contingency is disbursed when the risk is recognized. When 
contingency is actually expended may be in a different time period from when it is disbursed 
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Witness Panel: Darlington Refurbishment Program 


Energy Probe Interrogatory #22 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 7, page 13, Chart 3 6 
 7 
Please explain the reasons for the increases in OPG Project Management costs for 8 
Units 1 and 4. 9 
 10 
 11 
Response 12 
 13 
Please see Ex. L-D2-02-SEC-081. 14 
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Witness Panel: Darlington Refurbishment Program 


Energy Probe Interrogatory #23 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 7, Page 15, Chart 4 6 
 7 
Please explain why the cost for Turbine Generators - Engineering Services and 8 
Equipment Supply and Field Services (General Electric) is much lower for Unit 1 than 9 
for Units 3 and 4. 10 
 11 
 12 
Response 13 
 14 
The primary reason why the cost for “Turbine Generators – Engineering Services and 15 
Equipment Supply and Field Services (Generic Electric)” shown in Ex. D2-2-7, Chart 16 
4, p. 15, is lower for Unit 1 than for Units 3 and 4, is that the generator stators are being 17 
rewound in Units 3 and 4, but not in Unit 1. See Ex. D2-2-4, Section 3.3.1, p. 18, line 18 
25, and Ex. D2-2-7, Section 3.2, p.11, lines 1 - 2. 19 
 20 
Other contributors to the difference in cost is that Unit 3, being the first unit on which 21 
the turbine-generator digital control upgrades are being installed, bears the cost of the 22 
full scope simulator, specialized technical training, and has higher engineering 23 
modifications costs. Additionally, because of the higher Unit 3 cost, there is a larger 24 
component of interest on Unit 3 than on Unit 1. 25 
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Witness Panel: Darlington Refurbishment Program 


Energy Probe Interrogatory #24 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 7, Page 17, Chart 6 6 


 7 
a) Please explain why the Defueling cost for Unit 3 is much higher than for Units 1 and 8 


4. 9 
 10 


b) Please explain why there are no costs for Fuel Handling for Units 1 and 4. 11 
 12 


c) Please explain why OPG Project Management costs are much higher for Units 3 13 
and 1 than for Unit 4. 14 


 15 
 16 
Response 17 
 18 
a) The cost of defueling shown in Ex. D2-2-7, p. 17, Chart 6, is projected to be higher 19 


for Unit 3 than for Units 1 and 4 because, by applying Lessons Learned from Units 20 
2 and 3, the need for engineering, technical support and additional tools and 21 
equipment is projected to be substantially reduced for Units 1 and 4 compared to 22 
Unit 3. Further, there are items purchased to mitigate potential risks during Unit 3 23 
defueling that are expected to be available for re-use on Units 1 and 4. 24 
 25 


b) Both Fuel Handling and OPG Project Management in the referenced chart are OPG 26 
resources. At the time of this estimate, the costs labelled Fuel Handling in the above 27 
chart had not been separated out from the remainder of the OPG Project 28 
Management costs for Units 1 and 4. The Fuel Handling costs are in the row of the 29 
table labelled “OPG Project Management” for Units 1 and 4. 30 
 31 
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Witness Panel: Darlington Refurbishment Program 


c) Please see part a) re: Lessons Learned. Also contributing to the OPG Project 1 
Management costs being higher for Unit 3 than for Units 1 and 4 was the delayed 2 
start of Unit 3 (prior to the deferrals as a result of COVID-19) as a result of the 3 
delayed finish of the Unit 2 refurbishment outage. During this period, experienced 4 
staff were retained and continued to prepare for defueling Unit 3 as it is the first 5 
activity in a refurbishment outage and is on the critical path. 6 
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Witness Panel: Darlington Refurbishment Program 


Energy Probe Interrogatory #25 1 
 2 
Interrogatory 3 
 4 
Reference: 5 
Exhibit D2, Tab 2, Schedule 7, Attachment 2, Page 8 6 
 7 
Preamble: “Contingency: The DR Team has reduced contingency on Unit 3 from 8 


$524M at RQE to $305M for its U3EE.” 9 
 10 
Please explain why the contingency on Unit 3 was decreased by that precise amount. 11 
 12 
 13 
Response 14 
 15 
OPG provided a description of the factors driving the need for reduced contingency 16 
since the Release Quality Estimate (“RQE”)/ Unit 2 Execution Estimate (“U2EE”) in Ex. 17 
D2-2-6, Sections 3.1 and 3.2, pp. 5-8.  18 
 19 
In Chart 1, below, OPG provides a comparison of the amounts allocated to the major 20 
risk areas of cost estimate uncertainty, schedule estimate uncertainty and discrete 21 
risks. As discussed in EB-2016-0152, at the time of RQE, OPG had not specifically 22 
allocated its contingency for Unit 3 into the categories below.1 By the U2EE, analysis 23 
on Unit 3 contingency had progressed. Chart 1 compares the U2EE completed in 24 
August 2016 to the U3EE risk assessment. At the time of the U2EE, the amount of 25 
contingency assigned to Unit 3 was $557M, thus the difference is $252M.  26 
 27 
As shown in Chart 1 below, the largest percentage reduction was in cost uncertainty. 28 
 29 


Chart 1: Comparison of U2EE to U3EE Contingency 30 
in Ex. D2-2-7 Attachment 2, p. 8 31 


 32 
Contingency Category U2EE ($M) 


(Aug 2016) 
U3EE ($M) 
(Mar 2019) 


Difference 
($M) 


Reduction 


Discrete Risks 302 182 120 40% 
Cost Uncertainty 67 27 40 60% 
Schedule Uncertainty 143 60 83 58% 
Interest and Escalation 45 36 9 20% 


Total 557 305 252 45% 
 33 


                                                 
1 EB-2016-0152, Ex. L-4.3-2-AMPCO-074. 
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Witness Panel: Darlington Refurbishment Program 


Energy Probe Interrogatory #26 1 
 2 
Interrogatory 3 
 4 
Reference: 5 
Exhibit D2, Tab 2, Schedule 7, Attachment 3, page 2 6 
 7 
Preamble: “As Unit 3’s planning has matured, the base cost estimate has increased 8 
while contingency has decreased. In the period since the March DRC Meeting, Unit 9 
3’s base cost has increased by $72M (2.8%), contingency has been reduced by $48M 10 
and the Working Schedule has been extended to 1099 calendar days (930 working 11 
days).” 12 
 13 
Please explain why the contingency was reduced by $48 million and not some other 14 
amount and reconcile it to Exhibit D2, Tab 2, Schedule 7, Attachment 2, Page 8. 15 
 16 
 17 
Response 18 
 19 
See Ex. L-D2-02-Energy Probe-025.  20 
 21 
The reduction in contingency by $48M from $305M in March 2019 to $257M in 22 
November 2019 is an outcome of the detailed re-assessment of the risks and 23 
uncertainties in the Unit 3 refurbishment. Please see also Ex. D2-2-3, p. 8, line 24 to 24 
p. 9, line 5, which explains that two important changes were incorporated into the 25 
planning for the Unit 3 refurbishment outage between March 2019 and November 26 
2019. 27 
 28 
In Chart 1 below, OPG provides a comparison of the amounts allocated to the major 29 
risk areas of cost estimate uncertainty, schedule estimate uncertainty and discrete 30 
risks.  31 
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Chart 1: Comparison of U3EE Contingency 1 
in Ex. D2-2-7 Attachment 3, p. 2 2 


 3 
Contingency Category U3EE ($M) 


(Mar 2019) 
U3EE ($M) 
(Nov 2019) 


Difference 
($M) 


Change 


Discrete Risks 182 115 67 -36% 
Cost Uncertainty 27 47 -201 +74% 
Schedule Uncertainty 60 66 -62 +10% 
Interest and Escalation 36 28 8 -22% 


Total 305 257 483 -16% 
Notes to Chart 1: 4 
1. The amount of contingency allocated to cost uncertainty went up primarily because of the two 5 


significant changes (See Ex. D2-2-3, p. 8, line 24 to p. 9, line 5) that were incorporated into the 6 
planning for Unit 3, i.e., the combined pressure tube/calandria tube removal (a Darlington 3 7 
Innovations Project tooling improvement) and the introduction of the Hybrid Schedule. See 8 
discussion in Note 2 re: schedule uncertainty. 9 


2. Schedule uncertainty went up primarily because of the incorporation of the combined pressure tube 10 
/ calandria tube removal into the baseline schedule. While this innovative tooling improvement 11 
resulted in an estimated 34 days savings to the schedule, schedule risk was increased, given the 12 
first-of-a-kind nature of this activity for OPG. 13 


3. Numbers may not add due to rounding. 14 
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Energy Probe Interrogatory #27 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 7, Attachment 3, pages 10 and 11 6 
 7 
Preamble: “As shown above, the Upper Feeder work series slow ramp-up was 8 
impacted by One Time Events, performance issues, supply and logistical issues that 9 
have been addressed and should not be repeated.” 10 
 11 
Please describe the One Time Events, performance issues, supply, and logistical 12 
issues and explain how they impacted the slow ramp-up. 13 
 14 
 15 
Response 16 
 17 
Issues that caused a slow ramp-up of the upper feeder work series on Unit 2 are 18 
described below. These issues have been addressed through application of Lessons 19 
Learned and are not expected to impact the Remaining Units’ refurbishments. See Ex. 20 
D2-2-3, Attachment 6 for additional information on the Lessons Learned regarding 21 
feeder installation. 22 
 23 
1) One Time Events 24 


 25 
• The qualification and subsequent fabrication of Inconel 690 components used in 26 


the feeder pipes took longer than planned on Unit 2. The qualification process does 27 
not need to be repeated on the Remaining Units. Feeder fabrication and delivery 28 
was advanced and the majority of feeders are already delivered for Unit 3 (see Ex. 29 
L-D2-02-Staff 134, part a)). 30 
 31 


• New seismic requirements for cantilevers took longer than planned. For the 32 
Remaining Units’ refurbishment outages, seismic qualification of the cantilevers will 33 
be based on Unit 2 and thereby avoiding the delays experienced on Unit 2. 34 


 35 
2) Construction/Performance Issues 36 


 37 
• Actual field conditions could not be exactly mimicked in the mock-up. Examples 38 


include the air flow in the reactor vault and Primary Heat Transport (“PHT”) header 39 
temperatures, which both impacted the weld failure rate, and which led to lower 40 
productivity than planned in the earlier portion of the feeder work series. Upgrades 41 
have been implemented to mock-up training facilities to more accurately mimic “in 42 
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plant” conditions. Mock-up rehearsal time was also expanded to ensure proficiency 1 
beyond qualification. 2 
 3 


• Tooling quality issues encountered in the field required retrofitting. This resulted in 4 
lower productivity than planned in the earlier portion of the feeder work. Enhanced 5 
tooling has since been acquired to improve productivity. 6 
 7 


• A higher than planned number of welds failures occurred in the earlier portions of 8 
the feeder work. Fit-up checks before welding, changes to various welding 9 
parameters, assignment of additional welding engineers and additional technicians 10 
to verify tooling condition and set-up prior to each weld, were all implemented to 11 
address weld failure challenges. 12 
 13 


• Inspections of the feeders uncovered fabrication issues that necessitated the 14 
modification of welding machines to prevent introduction of foreign material into the 15 
feeders. Since the discovery of these issues, all feeders have been subjected to 16 
additional review and approval by a designated OPG engineering team prior to 17 
leaving the fabrication facility. 18 


 19 
3) Trades Supply Issues 20 


 21 
• As a result of a longer than planned upper feeder installation, leading directly into 22 


lower feeder installation, higher than anticipated trades absenteeism affected 23 
productivity. In response, local and international trades union business agents were 24 
engaged to address issues and changes to the crew size and shift patterns were 25 
made. Expectations were reiterated and additional monitoring measures 26 
implemented to address the issue. 27 


 28 
4) Logistical Issues 29 


 30 
• The high degree of accuracy required of the feeder installation work, exacerbated 31 


by the technical and resource challenges described above, revealed the need for 32 
additional experienced contractor project managers to manage the complex 33 
detailed logistics, organization, resource planning, and resource coordination 34 
between OPG and the contractor. Additional construction management, quality 35 
control resources and scaffold subject matter experts were also brought in to 36 
resolve the above noted logistical challenges. 37 
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Energy Probe Interrogatory #28 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 7, Attachment 3, page 27 6 
 7 
Preamble: “The major risks for Unit 3 appear at this time to be: ¬ The Turbine 8 
Generator work, including the controls change out and stator installation, that have not 9 
been done to date at Darlington and are more time-sensitive due to the unit overlaps…” 10 
a) Please confirm that the Turbine Generator work was not part of the scope of 11 
work for Unit 2. 12 
 13 
b) Will Turbine Generator work for Unit 2 take place concurrently with Turbine 14 
Generator work for Unit 3? Please explain your answer. 15 
 16 


 17 
Response 18 
 19 
a) Confirmed. The turbine and generator controls work were not part of the Unit 2 20 


refurbishment scope. The generator stator work is not required on Unit 2. 21 
 22 


b) No. See Ex. L-E2-01-Staff-189, part a). 23 
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Energy Probe Interrogatory #29 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 7, Attachment 3, page 28 6 
 7 
Have there been instances where OPG has not received full cooperation from 8 
CanAtom in the provision timely and accurate cost and schedule information needed 9 
for forecasting and estimating? If the answer is yes, please provide a description of 10 
each instance and explain what OPG did in response to each instance. 11 
 12 
 13 
Response 14 
 15 
OPG did not experience delays in receiving timely and accurate information from 16 
CanAtom due to a lack of full cooperation. The implementation of the Organizational 17 
Evolution Strategic Improvement (see Ex. D2-2-3, pp. 20-21), and specifically the One 18 
Team approach, has also facilitated a collaborative working relationship with CanAtom 19 
on Unit 3 resulting in consistent, timely and accurate reporting of cost and schedule 20 
information. 21 
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Energy Probe Interrogatory #30 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 8, page 1 6 
 7 
Preamble: “This exhibit describes the methods by which OPG, as the Program owner, 8 
will manage the delivery of all scope for Units 3, 1, and 4 (“the Remaining Units”) safely, 9 
on time, on budget, and to the required quality.” 10 
 11 
a) Does the word “delivery” mean in-service?  12 
 13 
b) Does the word “safely” mean with no injuries?  14 
 15 
c) What are the “on time” dates for the delivery of each remaining unit? 16 
 17 
d) What does the term “on budget” mean? Please provide reference to specific dollar 18 


amounts. 19 
 20 


 21 
Response 22 
 23 
 24 
a) The word “delivery” means that the scope planned for Unit 3, 1, and 4 (“the 25 


Remaining Units”) will be executed during their respective refurbishment outages, 26 
thereby allowing the units to be returned to service to continue safe and reliable 27 
operation. 28 
 29 


b) “Safely” means that, OPG will manage the Units 3, 1, and 4 refurbishment outages 30 
so that they are executed safely and meet or exceed OPG’s safety performance 31 
targets. 32 
 33 


c) Please refer to Ex. D2-2-5, Section 3.1, Figure 2, p. 6, for each of the Remaining 34 
Units’ high confidence return-to-service dates. Achievement of these dates equates 35 
to “on-time” performance. 36 
 37 


d) “On budget” means that the Remaining Units are completed within the high 38 
confidence envelope amount of $6,604.2M. See Ex. D2-2-7, p. 2, lines 5-10. 39 
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Energy Probe Interrogatory #31 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 8, Page 3 6 
 7 
Preamble: “A major change was implementation of the Organizational Evolution 8 
Strategic Improvement including the Project Centric Organization, Workstream 9 
Specialization and the One Team Approach. Project Centric Organization and 10 
Workstream Specialization concepts treat phases of the refurbishment outages of the 11 
Remaining Units (e.g., the Lead-in and Removal Phase) as a project, and build and 12 
maintain a specialized work team which is focused solely on executing that phase of 13 
each refurbishment outage.” 14 
 15 


a) What is “Organizational Evolution Strategic Improvement”? What were the 16 
deficiencies with the original organization? Does the implementation of the 17 
Organizational Evolution Strategic Improvement reduce the risk that the 18 
Program will not be completed on time and on budget? 19 


 20 
b) What is “Project Centric Organization”? What did the original organization 21 


center on? 22 
 23 


c) What is “One Team Approach”? Were there multiple teams in the original 24 
organization? 25 


 26 
 27 
Response 28 
 29 
a) The Organizational Evolution Strategic Improvement is fully described in Ex. D2-2-30 


3, Section 5.1.1. There were no deficiencies with the original organization. OPG 31 
and its contractors saw opportunities to improve the organization to enhance 32 
project performance, particularly in light of the fact that the Remaining Units’ (Units 33 
3, 1, and 4) refurbishments are planned to be executed in an overlapped manner.  34 
 35 
The Organizational Evolution Strategic Improvement, in combination with all of the 36 
other Strategic Improvements and Lessons Learned described in OPG’s pre-filed 37 
evidence, is expected to result in higher assurance of Program completion on 38 
budget, on schedule, safely and with quality. 39 


 40 
b) The Project Centric Organization is a component of the Organizational Evolution 41 


Strategic Improvement and is described in Ex. D2-2-3, Section 5.1.1, p. 20, lines 42 
13-18. See also, Ex. D2-2-8, Section 2.2.1.1, p. 8, lines 16-22.  43 
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The organization of the project team for Unit 2 was centered on the Unit 2 project 1 
such that the project team worked on all phases of the refurbishment outage. A key 2 
difference implemented for the Remaining Units, which is a Lessons Learned from 3 
Unit 2, is the creation of specialized project teams for each major phase of the 4 
refurbishment outages. 5 
 6 


c) The One Team Approach is also a component of the Organizational Evolution 7 
Strategic Improvement and is described in Ex. D2-2-3, Section 5.1.1, p. 20, line 28 8 
to p. 21, line 15. Additional details are provided in Ex. D2-2-4, Section 2.1.1 and 9 
Ex. D2-2-8, p. 3. See Ex. D2-2-4, p. 1, which describes how the DRP is being 10 
executed under a “multi-prime” contractor model, with OPG as the Project Owner. 11 
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Energy Probe Interrogatory #32 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 8, page 7, Figure 3 6 
 7 


a) Please file Figure 3 with the number of staff shown in each box. 8 
 9 


b) Please confirm that the positions shown will not be filled for the duration of the 10 
project. For example, after the feeders are removed will the position of Area 11 
Manager Feeder Removal be eliminated? 12 


 13 
 14 
Response 15 
 16 
a) The purpose of providing Ex. D2-2-8, Figure 3 (reproduced below as Figure 1 for 17 


ease of reference), was to provide a simplified view of how the Retube and Feeder 18 
Replacement (“RFR”) Major Work Bundle Project Management Team is organized. 19 
This was done primarily to illustrate how the Project Centric approach and 20 
Workstream Specialization are being implemented for the Remaining Units. The 21 
actual organization chart is more complicated than the schematic shown. 22 
 23 
The Darlington Refurbishment Program is a project, as opposed to regular station 24 
operations and therefore, the number of people in any particular part of the 25 
organization peaks when the work in that area peaks and declines to a trough when 26 
the work in that particular area is also in a trough. Thus, there is not a stable number 27 
of people in each part of the organization. 28 
 29 
In each part of the organization shown in Ex. D2-2-8, Figure 3, there are Project 30 
Management Team (“PMT”) members who report to each of the managers shown, 31 
and there are also large numbers of skilled trades who report to certain positions, 32 
such as the Construction Manager and the Area Managers, and who move on to 33 
other work when the peak of work for that area has passed. As explained in Ex. 34 
D2-2-8, p. 10, lines 6-12, the exception to this pattern is that a core team will remain 35 
with each particular Workstream to help incorporate Lessons Learned into the 36 
Comprehensive Work Packages for the next unit, to help train the new trades and 37 
returned trades for the next unit, and otherwise improve the readiness to execute 38 
the next unit. 39 
 40 
Many of the personnel that make up the working level of the PMT members are 41 
“matrixed” roles, i.e., they are assigned to support one or more of the functions 42 
shown in Ex. D2-2-8, Figure 3, and those assignments change from time to time as 43 
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the refurbishment of each unit passes through different work series. Many others 1 
are in support roles that provide the project infrastructure, i.e., they are not assigned 2 
to a particular Workstream, but support all three. As such, it is not possible to 3 
answer by filling in Ex. D2-2-8, Figure 3 to show the number of staff in each of the 4 
boxes.  5 
 6 
However, OPG can provide the following staffing details. Collectively, the CanAtom 7 
and OPG “One Team” RFR PMT organization is planned to have approximately 8 
400 full-time equivalent (“FTE”) roles, with 359 FTE roles being CanAtom 9 
employees, and an additional 35 to 40 OPG personnel from the OPG PMT 10 
organization. This does not include training personnel. The OPG personnel 11 
numbers may include both leadership and working roles, but do not include a further 12 
5 to 7 oversight roles that represent OPG and provide general RFR oversight and 13 
thus are not embedded into the three Workstreams depicted in the referenced 14 
chart. 15 
 16 
Of the 359 CanAtom PMT FTE: 17 
 18 
• 33 FTE support the Leadership Team shown on the chart, plus the Business 19 


Services and Human Resources teams. 20 
• 17 FTE support Project Controls and Finance. 21 
• 78 FTE support the Construction Management roles. 22 
• 33 FTE support the Comprehensive Work Package functions. 23 
• 45 FTE support Quality Control functions; a further 8 support Quality 24 


Assurance/Surveillance in procurement. 25 
• 13 FTE support Document Control. 26 
• There are 41 FTE in Engineering roles, collectively covering the engineering 27 


functions depicted in the chart, and they also support procurement. 28 
• There are 54 FTE in tooling-support roles, collectively covering the tooling 29 


functions depicted in the chart (they also support tooling for feeders, which is 30 
not shown on Figure 3). 31 


• 22 FTE support the Procurement and Warehousing roles 32 
• 15 FTE support Health and Safety and Radiation Protection planning functions 33 


(for clarity, this does not include the field radiation protection technicians, who 34 
are provided directly by OPG)  35 
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Figure 1 1 
Copy of Ex. D2-2-8, Figure 3: RFR Project Management Team Organization 2 


 3 


 4 
 5 
b) See part a). Confirmed that the positions shown will not be filled for the duration of 6 


the DRP. Please see Ex. D2-2-8 p. 9, Figure 4 which illustrates how the specialized 7 
work teams will transition from Unit 3 to Unit 1 to Unit 4. As the field activities are 8 
completed on Unit 4, the teams will be demobilized except for any personnel 9 
needed to support project closeout. 10 
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Energy Probe Interrogatory #33 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 8, page 14 6 
 7 
Preamble: “This team is also responsible for identifying trends and opportunities 8 
across the Program and industry and facilitating collaboration between OPG and Bruce 9 
Power. This collaboration includes identifying efficiencies and opportunities for 10 
innovation, sharing of Lessons Learned, and leveraging economies of scale. Ensuring 11 
that Lessons Learned and Strategic Improvements are identified and implemented, 12 
and that the expected performance gains are verified, is critical to achieving the 13 
planned unit-over-unit efficiencies as the Program moves through the refurbishments 14 
of Units 3, 1, and 4.” 15 
 16 
Please describe the efficiencies, innovations and economies of scale implemented 17 
through collaboration with Bruce Power. 18 
 19 
 20 
Response 21 
 22 
There have been many efficiencies and innovations implemented in the DRP through 23 
collaboration with Bruce Power. There have also been many examples of leveraging 24 
OPG’s and Bruce Power’s joint goals to achieve economies of scale. Each year since 25 
2018, OPG and Bruce Power have issued publicly available status updates 26 
summarizing the benefits of the collaboration efforts in the previous year. The 2018 27 
and 2019 Collaboration reports were provided in Ex. D2-02-03, Attachments 7 and 8. 28 
The OPG-Bruce Power 2020 Collaboration Report is included as Attachment 1. 29 
 30 
The following are specific examples of innovations, efficiencies, and leveraging of 31 
economies of scale as a result of the OPG-Bruce Power collaboration: 32 
 33 
Innovations and Efficiencies: 34 
 35 
• Modified Installation Work Table: See Ex. D2-2-3, pp. 22-23. Collaboration with 36 


Bruce Power on the development of a modified work table is forecast to increase 37 
production by doubling the number of tools available to install calandria tubes and 38 
allowing for parallel work and more efficient transition between work activities. 39 
Savings are estimated to be up to 26 days on each of the Units 3, 1, and 4 40 
refurbishment outages. 41 


 42 
 43 
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• Bellows Cut Tool Improvements: OPG and Bruce Power have continuously shared 1 
Lessons Learned on the performance of the bellows cut tools, ranging from factory 2 
acceptance and tool testing, to performance in the field. Building on the experience 3 
from each utility, OPG and Bruce Power were able to improve the speed and 4 
efficiency of the tool through their respective bellows removal series. With these 5 
improvements, OPG is expecting to save at least four days of critical path on each 6 
of the Units 3, 1, and 4 refurbishment outages. 7 


 8 
• Film-Forming Amines: OPG and Bruce Power have collaborated through combined 9 


benchmarking and the confidential sharing of technical information to implement 10 
the Film-Forming Amines initiative for Unit 3. This initiative involves injection of the 11 
secondary side system of the nuclear units (condensers, heat exchangers, etc) 12 
during the lay-up process with an organic material that forms a nano-thin protective 13 
layer through adhesion to the inner surface of the secondary side components and 14 
vessels. The film-forming amine inhibits corrosion and assists in maintaining a dry 15 
lay-up condition of the secondary side throughout each unit’s refurbishment outage. 16 
The project is projected to save OPG approximately $8M across Units 3, 1, and 4 17 
from reduction in secondary side layup costs, including reduction in the number of 18 
de-humidifying skids by half compared to the Unit 2 refurbishment outage. 19 


 20 
• Upper Feeder Removals: As a result of experience shared by Bruce Power, OPG 21 


implemented a hanging scaffold above the retube tooling platform that allowed 22 
cantilever removal to be executed in parallel with upper feeder removal. The ability 23 
to execute this work in parallel and the re-sequencing of certain other work is 24 
projected to save approximately eight days on critical path on each of the Units 3, 25 
1, and 4 refurbishment outages. 26 


 27 
Leveraging Economies of Scale: 28 
 29 
• Trades Capacity Initiative: OPG and Bruce Power continue to collaborate to 30 


properly assess the trades availability risk and develop strategies to help mitigate 31 
it. The main focus of the OPG / Bruce Power collaboration has been to develop 32 
comprehensive trades demand profiles and supply and demand data on skilled 33 
trades. Trade demand forecasts are continually being updated and work is ongoing 34 
with trades unions, EPSCA, and other stakeholders to help improve the forecasted 35 
supply, as referenced above. 36 


 37 
• Job-Ready Dispatch Initiative: OPG and Bruce Power have launched an initiative 38 


to allow the transfer of training credits for building trades staff. This initiative avoids 39 
unnecessary retraining of staff and reduces the time required to get building trades 40 
working at site. To date, 20 course credits have been identified that can be 41 
automatically transferred between OPG and Bruce Power, with only 9 of these 42 
requiring minor gap training. Further, in 2021, OPG and Bruce Power engaged the 43 
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trades unions to collaborate in the assessment and identification of union courses 1 
that are equivalent to those required at OPG and BP, which could help further 2 
reduce the time required to get the trades working at site, with no reduction in skills 3 
and/or proficiencies. 4 


 5 
• Inter-Utility Security Clearance Agreement: OPG has an inter-utility agreement with 6 


its Canadian partners, including Bruce Power, that allows for the transfer of a 7 
security screening certificate for any individual that holds a valid security clearance. 8 
This reduces the time required to get trades cleared to work at OPG sites, including 9 
Darlington Refurbishment, without compromising security. 10 
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We’re all in 
this Together
More than a decade ago, when Bruce Power 
and OPG began planning our individual 
nuclear refurbishment programs, neither 
organization could have foreseen the 
world-wide disruption to lives that would 
be caused by the COVID-19 pandemic. 
Like most companies around the world, we 
had to respond swiftly and effectively to 
ensure the health and safety of our workers 
while continuing safe power generation 
and maintaining momentum on critical 
projects underway. 


The results of our actions were work 
environments with increased safety and 
health precautions and the continued 
and steady generation of electricity for 
the province. With Darlington Unit 1 
setting a world record for continuous 
operations over 1,000 days and Bruce Power 
Unit 1 setting a site record of 694 days of 
continuous operations.


This agile and immediate response was 
enabled by our robust individual business 
continuity plans and by the on-going spirit of 
collaboration between our two organizations 
— a collaborative approach that has been 
central to our various efforts over the years 
and continues to drive success during 
our refurbishments.


In this report, along with highlighting our 
responses to the pandemic, we detail how 
Bruce Power and OPG continue to work 
in alignment to meet our commitments 
on the Major Component Replacement 


Program and the Darlington Refurbishment 
Project through an established practice 
of knowledge-sharing, applying lessons 
learned and leveraging economies of scale. 
We also highlight our work in areas that 
will have a positive impact on the collective 
future of Ontarians. Notably, our individual 
agreements with BWXT Canada and ISOGEN 
to harvest Molybdenum-99 and Lutetium 177, 
life-saving radioisotopes used in diagnostic 
and medical treatments around the world 
each year, helping to detect illnesses such as 
cancer and heart disease.
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We’re all in this Together. 


This is a sentiment that has been echoed 
around the world as we all seek to recover 
from the dual health and economic 
crises brought on by COVID-19. It’s also a 
sentiment that has been shared by our two 
organizations long before the pandemic and 
prior to our refurbishments. 


Our economic development impacts are 
unparalleled in Ontario, so as we continue to 
implement Canada’s second and third largest 
infrastructure projects, this economic engine 
will continue to support thousands of jobs 
across Ontario and produce billions of dollars 
in economic activity. These highly-skilled jobs 
in the STEM fields and trades are providing 
the people of Ontario with the ability to work 
in an innovative and technical field, tackling 
today’s biggest challenges like climate change 
and decarbonization, right here at home.


As Ontario rebuilds its nuclear fleet in the 
years ahead, Bruce Power and OPG will 
continue to work together to support our 
communities and deliver on our 


Ken Hartwick 
OPG  
President and  
Chief Executive Officer


Michael W. Rencheck   
Bruce Power 
President and  
Chief Executive Officer


commitments on the Major Component 
Replacement Program and the Darlington 
Refurbishment Project, generating decades 
more of low-cost, reliable and clean energy 
for the province of Ontario.
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By the Numbers
The COVID-19 pandemic was a call to 
community action for Bruce Power and OPG. 
In addition to the continued safe operations 
of our plants, ensuring the well-being of our 
host communities remained one of greatest 
priorities. Our organizations each responded 
with several individual initiatives, the impact 
of which has been far-reaching and has 
inspired on-going community support.


As at September 30, 2020


Ontario Power Generation
Personal Protective Equipment 
(PPE) donations
•	 1 million surgical masks


•	 75,000 N95 masks 


•	 17,500 Tyvek protective suits


•	 9,000 cloth masks 


•	 10 Power Assisted Air Purification Respirators 
to Sunnybrook Health Sciences Centre; 


•	 22,000 face shields (built in partnership 
with others) 


Emergency support
•	 $500,000 to Feed Ontario to help launch 


their province-wide emergency food box 
program


•	 $250,000 to the Regional Food Distribution 
Association of Northwestern Ontario to 
distribute emergency food support to 
First Nations


•	 $150,000 to Feed the Need to buy and 
distribute food to organizations across 
Durham Region; 


•	 $150,000 to 15 other partner and neighbour 
First Nation communities 


•	 $250,000 to Jack.org to promote the 
Be There mental health online program to 
youth (year-long campaign) 


•	 $200,000 to TVO to promote online 
children’s education programming to help 
engage and educate kids at home, during 
the pandemic 


•	 $10,000 to support teacher recruitment 
and training for First Nations communities 


•	 $200,000 to the Prosperity Project, as lead 
sponsor of the campaign encouraging 
women, who have been disproportionately 
impacted by COVID-19 job losses, and 
girls to consider careers in STEM and the 
skilled trades
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Bruce Power
Personal Protective Equipment 
(PPE) donations
•	 2.5 million pieces of PPE to front line workers


•	 21,550 pieces of PPE for recovery centres in 
Grey and Bruce Counties.


•	 Enough isotopes in 2020 to sterilize 
between 20-25 billion pairs of surgical 
gloves or COVID swabs 


Emergency support
•	 $120,000, raised by employees, present and 


past, to support 38 local food banks 


•	 $1 million to food banks in the Grey-Bruce 
County region


•	 3,000+ care packages distributed within 
the Grey-Bruce County region


•	 50,000 litres of hand sanitizer distributed to 
local businesses, community organizations, 
food banks and Indigenous communities


•	 $400,000 from Bruce Power and the Power 
Workers’ Union to the University Health 


Network to accelerate research in COVID-19 
prevention, diagnostics, anti-viral therapies 
and cures. 


•	 190,000 community updates issued, in 
partnership with local health units, to raise 
awareness and stop the spread of the virus. 


•	 Formed the 101-member Retooling and 
Economic Recovery Council (RERC), 
of which OPG is a member. RERC is 
committed to leveraging the province’s 
robust nuclear supply chain to continue to 
assist in Ontario’s fight against COVID-19 
and to aid in economic recovery. 


Bruce Power’s role in helping Ontario during 
the fight against the COVID-19 health crisis 
was recognized by Canadian Manufacturing 
magazine as the Services award winner 
of the Responding to COVID-19: Industry 
Leadership Honours.
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As part of the Life-Extension Program, 
Bruce Power began its intensive Major 
Component Replacement (MCR) Program 
in January 2020. This program focuses on the 
replacement of key reactor components in 
Units 3 to 8 and enables the completion of 
asset management and outage maintenance 
on a range of nuclear and non-nuclear 


Ontario’s 
Nuclear Fleet
Bruce Power
Bruce Power is a Canadian-owned public-
private partnership of TC Energy, Ontario 
Municipal Employees Retirement Systems 
(OMERS), the Power Workers’ Union and 
The Society of United Professionals. The 
company employs more than 4,000 people 
and, over the past 15 years, has been one of 
the largest investors in Ontario’s electricity 
infrastructure, providing billions in private 
dollars to the Bruce Power site — which 
continues to be owned by the province. 


Major Component 
Replacement Program


In December 2015, Bruce Power reached an 
agreement with the Independent Electricity 
System Operator (IESO) to advance a long-
term investment program which would 
refurbish its nuclear fleet and help secure the 
site’s operation until 2064. Bruce Power’s Life-
Extension Program started in 2016, enabling 
the completion of asset management and 
maintenance outages. The program has been 
executed on plan with over $2 billion invested, 
creating and sustaining 22,000 jobs annually 
and contributing over $4 billion per year to 
provincial GDP. 90% of Bruce Power’s spend 
on this project is in Ontario and 98% in Canada, 
making it truly a Canadian-led infrastructure 
project. Over 250 supply chain companies 
across Ontario and hundreds more across 
Canada are supported through this initiative. 
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systems during the shutdown period. 
A number of key vendor partners were 
awarded contracts to complete various 
scopes of work including Black & McDonald, 
SGRT — a joint venture formed among 
AECOM, Aecon and Framatome, Shoreline 
Power Group - a consortium of Aecon, AECOM 
and SNC-Lavalin, and Nuvia Canada Inc. 


The first MCR in Unit 6 is scheduled to 
be completed in 48 months with each 
subsequent refurbishment taking less 
time and costing less money. 
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Ontario Power Generation
Ontario Power Generation produces about 
half of the electricity Ontarians rely on 
every day. Our power is clean, reliable and 
costs an average of 40 per cent less than other 
generators. With operations that span the 
province from Cornwall to Kenora, we value 
the safety and health of our communities and 
9,000+ employees above all else.


Darlington Refurbishment Project


One of Canada’s largest clean energy 
projects, the Darlington Refurbishment 
Project will extend the operating life of OPG’s 
Darlington Nuclear Generating Station 
and generate another 30-plus years of 
clean energy for the province. The four-unit 
refurbishment is a $12.8 billion project that 
is expected to generate nearly $90 billion 
in economic benefits for Ontario by its 
completion in 2026 and from a clean energy 
perspective take the equivalent of two million 
cars off Ontario’s roads, per year. 


OPG has been executing a large number 
of refurbishment related projects since 
2010. Since 2016, with our project partners, 
OPG has shut down Unit 2, refurbished the 
reactor and returned it to commercial service 
on June 4, 2020 - on time and on budget. 
Following a brief delay due to the global 
pandemic, OPG took Darlington Unit 3 offline 
on July 30, 2020 and began the first stages of 
reactor disassembly on September 3, 2020.


The four-unit Darlington Refurbishment 
Project is scheduled for completion by 2026.


Filed: 2021-04-19 
EB-2020-0290 


Exhibit L 
D2-02-Energy Probe-033 


Attachment 1 
Page 10 of 18 







9
Ontario Nuclear Collaboration 


Report 2020


Filed: 2021-04-19 
EB-2020-0290 


Exhibit L 
D2-02-Energy Probe-033 


Attachment 1 
Page 11 of 18 







10
Ontario Nuclear Collaboration 
Report 2020


Areas of 
Nuclear 
Collaboration
Pandemic Response Alignment


When COVID-19 brought global activity to 
a pause in March 2020, Bruce Power and 
OPG were at critical points in our individual 
refurbishment programs. OPG was nearing 
the completion of refurbishment of 
Darlington Unit 2 and Bruce Power had just 
begun execution of its Major Component 
Replacement (MCR) Program on Unit 6. 
In order to mitigate the pandemic’s impact 
on these projects, our two companies 
established several virtual forums for 
knowledge-sharing and alignment.


One of these initiatives was a joint committee 
with Commercial Management and Supply 
Chain team members, which met on a 
biweekly basis between March and June to 
review common supplier concerns, discuss 
mitigating strategies and help ensure our 
pool of nuclear suppliers were engaged and 
supported by both organizations during the 
early months of the pandemic. 


Topics at these meetings included 
suspension of non-critical construction, 
at-risk suppliers and the implementation of 
increased health and safety measures across 
the projects.


At the beginning of June, the focus of these 
meetings shifted to return-to-work plans and 
best practices for restarting suspended work. 


Bruce Power and OPG 
Collaborate on new 
Dosimetry Tool  


Managing worker radiation dose is vital to 
ensuring worker safety at our nuclear power 
plants. To monitor worker dose limits during 
parallel refurbishments at Bruce Power and 
OPG, our two organizations have worked 
together to develop a dosimetry tracking tool 
to monitor workers’ one- and five-year dose 
histories across both sites, and in accordance 
with governing privacy requirements.


The new tool will provide the most up-
to-date and accurate reporting of dose 
accumulation while continue to keep 
workers safe. 


The tracking tool was rolled out in June and 
the confidential dose information is being 
stored in a secured digital location with 
limited access, and oversight provided by 
Bruce Power and OPG.  


Improved efficiencies 
through document and 
information sharing


Continual improvement and process 
efficiencies continue to be a focal point 
between Bruce Power and OPG.  


Through Executive weekly calls between 
Bruce Power and OPG, information was 
effectively and efficiently shared to address 
and mitigate any concerns or risks to the 
project schedules. 


Both companies were able to leverage one 
another to improve efficiencies across our 
individual projects. 
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Collective interactions during 2020, 
(as of September 30): 


•	 Documents requested by Bruce Power: 
135. Out of these requested documents 108 
were disclosed by OPG. 27 Documents are 
pending or non-releasable. 


•	 Documents requested by OPG: 85. Out 
of these requested documents 52 were 
disclosed by Bruce Power. 33 documents 
are pending or non-releasable. 


•	 Via weekly calls between the OPG and 
Bruce Power Project teams, information 
was effectively and efficiently shared, 
including lessons learned and addressing 
threats to the projects.


Sharing Assets 


In the spirit of collaboration, Bruce Power 
and OPG have gone beyond sharing lessons 
learned and documents and established a 
process to share critical resources, subject 
matter experts, tooling and equipment. 


In 2020, Bruce Power and OPG developed a 
Secondment Program between two of our 
primary contractors CanAtom Power Group 


(supporting Darlington Refurbishment) 
and Shoreline (supporting Bruce Power, 
MCR Program). 


The Secondment Program was used earlier 
in 2020 when Shoreline leveraged the 
knowledge from the CanAtom Power Group 
to support Bruce Power’s MCR Program. 
Leaning on previous experience and lessons 
learned through Darlington, employees of 
CanAtom were temporarily transferred over 
to Shoreline to share expertise and lessons 
learned to work alongside and support Bruce 
Power’s MCR feeder platform installation, fuel 
channel installation, tool testing and other 
refurbishment critical tasks.


Shared tooling was also jointly developed 
to optimize feeder replacement. Since the 
original development of the tooling set, 
Bruce Power took the initiative to make 
further enhancements to the tools which 
resulted in a 50 per cent reduction to 
welding time, reduced cutting and fitting 
process time, and provide visual control of 
the welding process through the addition 
of cameras. 
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A Welding Centre of Excellence was 
established in 2020 to improve the welding 
programs at both sites. As a critical process 
used during both refurbishment programs, 
it was essential to establish a solid program 
that focused on commonalities between 
projects so Welders had an understanding 
of excellences for both sites. Through this 
program, Welders are qualified at the 
centre prior to executing work for each 
refurbishment and understand the tooling, 
supplies and procedures that are specific 
to each project. The Centre of Excellence 
program provides the hands on learning for 
this group to practice and ensure readiness 
prior to execution. 


Another efficiency realized through our 
sharing of assets was demonstrated through 
the exchange of operating experience on 
reactor tooling to progressively improve 
the tooling unit over unit. This ultimately 
reduced the total duration of each unit’s 
refurbishment and improved overall tool 
performance.


This was demonstrated through the 
successful refurbishment of Darlington Unit 2 
and applying the lessons learned with Bruce 
Power to support Unit 6 Major Component 
Replacement.


These arrangements have proven key to 
reducing duplication of effort and increasing 
cost and time efficiencies for both projects.  


OPG and Bruce Power agreed to share in the 
latest enhancement costs and coordinate their 
efforts for the upcoming planned outages, 
leveraging economies of scale and resulting in 
significant costs savings for both companies.


These joint collaborative arrangements have 


proven to be a success to reduce duplication of 
effort and increase cost and time efficiencies 
for both projects. 


Moving forward in 2021, Bruce Power will 
provide both technical support and the 
feeder replacement tooling set needed to 
support for the planned Pickering outages 
throughout the year.


Supply Chain


Supply Chain departments from both 
OPG and Bruce Power have worked in close 
collaboration on a number of large open 
market sourcing competitions as well as in 
the sharing of information about scopes of 
work, forecasts and Operating Experience.  
The collaboration programs cut across 
nuclear and conventional materials and 
services and are intended to drive value for 
the rate payers of Ontario by ensuring safety, 
reliability, quality and sustainable commercial 
terms for major materials and services 
procurement at both companies. The largest 
of these opportunities currently include 
contaminated laundry, high voltage electrical 
services, valves, and turbine and generator 
program collaborations.


Waste Management 


OPG and Bruce Power have been working 
together on a number of waste management 
initiatives to ensure efficiencies between 
our organizations. 


•	 Under our Heavy Water Management 
collaboration, OPG loaned 80 mega grams 
of primary heat transport heavy water from 
Bruce Power’s MCR to OPG’s Darlington 
Station to support operations to mitigate 
impact to their nuclear operations. 
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•	 Through the companies engineering 
collaboration, it was determined that 
MCR waste can be stored in OPG’s 
existing Waste Storage Buildings, thereby, 
avoiding the need to build another storage 
building; maximizing the use of OPG’s 
facility ultimately reducing the waste 
management environmental footprint and 
lowering the overall caretaking cost for 
Bruce Power.


•	 Bruce Power and OPG continue to work 
collaboratively to ensure Ontario’s supply 
and inventory of heavy water is optimally 
managed to provide an adequate supply 
and storage capacity during the MCR and 
Darlington Refurbishment Projects.


•	 OPG and Bruce Power collaborated on 
the development of a Hybrid Construction 
Island concept that will enable Bruce 
Power to store their removed Unit 6 
steam generators at OPG’s Waste Storage 
Building. By using OPG’s facility, our 
organizations will reduce efforts caused 
by multiple vendor/owner hand-offs and 
increase cost-savings.


Labour, Training and Schedules 


To ensure workers on both refurbishments 
have the necessary credentials to work 
safely and effectively between sites, 
Bruce Power and OPG are driving initiatives 
to share training credentials and reduce the 
duplication of training time, effort and cost.


One example of these initiatives is the 
Job Ready Dispatch Program, which was 
launched by the organizations in January 
2020. As of October, the program facilitated 
a total of 20 training courses for which credits 
were transferred between sites, allowing 
both companies to take advantage of overlap 
between training and avoid a significant 


amount of cost. OPG and Bruce Power are 
expanding this cost avoidance by working 
with third-party training vendors so the 
training they are already delivering to trades 
will be credited as part of this program, if 
applicable and to the correct standards. 
The program is expected to avoid millions in 
training costs at both sites each year.


Additionally, as part of ongoing energy 
sector collaboration, OPG, Bruce Power and 
the Electrical Power Systems Construction 
Association (EPSCA) started to review the 
industry-wide demand for trades in 2018 
and have started to work with trade unions 
to ensure skilled tradespeople are available 
for nuclear work programs, including 
refurbishment and MCR. To date, work has 
largely focused on ensuring boilermaker 
capacity as this group is considered to be 
the skilled trade of highest demand. In 2019, 
OPG and Bruce Power worked with the 
boilermakers union on the development of 
a pre-apprentice program, which resulted in 
over 100 new apprentices entering the union 
to support nuclear work.


Bruce Power and OPG are working together 
in partnership with the Independent 
Electricity System Operator (IESO) to ensure 
optimal scheduling of outages between 
Bruce Power and OPG to safeguard against 
any reliability issues and help manage costs 
for the Ontario consumer. 


This coordination has helped address future 
scheduling concerns that might have arisen 
during peak refurbishment outages and are 
critical in maintaining system reliability to 
keep costs down.
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The Future 
of Ontario
Throughout the unprecedented 
circumstances of this past year, Bruce Power 
and OPG have remained focused and aligned 
in our commitment to the future of Ontario. 
In addition to our refurbishment programs 
that will generate decades more of clean and 
reliable energy for the province, we continue 
to work on innovative initiatives leading 
toward a brighter tomorrow for all.


The next evolution in nuclear power is the 
Small Modular Reactor (SMR). These nuclear 
fission reactors are designed to be smaller 
than traditional reactors, yet will be built in 
larger numbers than most of the world’s 
current nuclear fleet. A key action in Canada’s 
efforts to combat climate change, SMRs can 
replace diesel and provide safe, reliable and 
low-carbon baseload power to remote, off-
grid communities, mines and heavy industry.


OPG’s new partnership with Ottawa-
based Global First Power and Ultra Safe 
Nuclear Corporation (USNC) will build, own, 
and operate a proposed Micro Modular 
Reactor™ at the Chalk River Laboratories site, 
northwest of Ottawa. This ground-breaking 
joint venture, equally owned by OPG and 
USNC, represents the first commercial 
partnership on an SMR in Canada. 


Bruce Power is a founding partner of the 
Nuclear Innovation Institute (NII), which 
seeks to accelerate the pace of innovation 
in the Canadian nuclear industry, embracing 
new thinking, new technologies and new 
business opportunities that can drive the 
shift to a low-carbon future. In August, the 
NII launched the Centre for Next Generation 
Nuclear Technologies to identify post-COVID 
economic, environmental and health-care 
opportunities. The new centre will focus 
on next generation nuclear technologies 
by advancing the existing expertise of 
suppliers, regulators and operators to 
support future economic, environmental and 
export opportunities. 
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Innovations


Innovations in nuclear energy will help 
support new technologies like SMRs, cancer-
fighting isotopes and hydrogen development 
by using infrastructure investments that 
will drive the economy now and power the 
world of the future. It will also look at how 
the current Bruce Power site output can be 
further enhanced with new technologies and 
as foundational enablers.


Our initiatives go beyond nuclear to support 
people in Ontario and around the world.


We have also entered into individual 
agreements to harvest Molybdenum-99 
and Cobalt-60, helping to keep millions 
of people around the world healthy and 
safe. These life-saving isotopes are used to 
provide essential health care services such 
as cancer treatment, sterilization of medical 
devices and equipment, and self-powered 
luminescent emergency lighting. 


Medical Innovation


Ontario’s reliable supply of Cobalt-60 
provided by Bruce Power and Ontario Power 
Generation (OPG) has been critical through 
2020 as health-care systems across the world 
have been under significant pressure due to 
COVID-19.


Due to high demand, the need for single-
use medical equipment has increased over 
the course of the pandemic and subsequent 
health crisis.


While other sterilization methods take up 
to seven days before products are available 
for use, gamma irradiation technology 
using Cobalt-60 can process such materials 


within a day. Cobalt-60 irradiation sterilizes 
equipment faster and in larger volumes than 
other forms of sterilization, ensuring more 
supplies can get to the front-line health-care 
workers and hospitals, even as demand for 
these items has increased.


Both Bruce Power and OPG will continue 
to play a critical role in ensuring the lights 
stay on for Ontario’s hospitals, operating 
rooms and life-saving equipment, while 
also providing a reliable source of Cobalt-60 
to keep medical equipment clean and first 
responders safe.


Individually, our organizations are driving 
innovations that will help ensure a more 
sustainable future for all. Together, we’re 
continuing to deliver on our commitments 
to the province. 
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Witness Panel: Darlington Refurbishment Program 


Energy Probe Interrogatory #34 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 8, Page 20 6 
 7 
Preamble: “Given the completion of Unit 2, OPG’s Board of Directors re-assessed the 8 
type of oversight required and decided to engage the Refurbishment Construction 9 
Review Board (“RCRB”) to continue to provide independent oversight services for the 10 
remainder of the Program. RCRB members have experience in senior oversight and/or 11 
advisory capacities, with project management related to a “mega-projects”, experience 12 
with nuclear plant operations, other extensive nuclear power, regulatory, construction 13 
management, major contract 8 management, and project controls experience. The 14 
RCRB is normally comprised of three to five external members, typically with support 15 
from one internal OPG member. It meets approximately three to four times per year, 16 
depending on Program status and schedule.” 17 
 18 
a) Why was the type of oversight re-assessed? Please describe the original oversight 19 


type and explain its deficiencies. 20 
 21 


b) Does the new oversight type reduce the risk that the program will not be completed 22 
on time or on budget?  23 
 24 


c) Please provide the names of members of RCRB with the descriptions of their 25 
qualifications and experience. 26 


 27 
 28 
Response 29 
 30 
a) There were no deficiencies identified in the oversight provided by Burns/Modus. 31 


See Ex. L-D2-02-Staff-132 part a) for further information on the change in oversight. 32 
 33 


b) OPG continues to have a robust oversight plan in place that is appropriate for the 34 
current stage of the DRP. OPG’s oversight plan remains largely the same as it was 35 
during EB-2016-0152 with minor adjustments to reflect the maturation of the DRP, 36 
including the OPG Board of Directors’ appointment of the RCRB as independent 37 
oversight advisor to the Darlington Refurbishment Committee (“DRC”) of the OPG 38 
Board. 39 
 40 
OPG believes that effective oversight has been a significant factor in successful 41 
project execution to date. OPG also believes RCRB oversight on behalf of the DRC 42 
will contribute to OPG’s successful management and mitigation of project risks that 43 
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Witness Panel: Darlington Refurbishment Program 


will enable OPG to deliver the DRP on time and on budget. Oversight of the DRP 1 
by a highly experienced group of independent project experts who are not 2 
immersed in the day-to-day project execution, and their identification of potential 3 
risks and opportunities, is expected to be valuable to the Board and to the DRP. 4 
 5 


c) Please refer to Ex. L-D2-02-SEC-085, Attachment 1 (confidential). 6 
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Witness Panel: Darlington Refurbishment Program 


Energy Probe Interrogatory #35 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Exhibit D2, Tab 2, Schedule 9, pages 4 and 5 6 
 7 
a) Please confirm that the OEB approved scope for Unit 2 refurbishment was reduced 8 


by the removal of two projects from the scope: the $27.4 million Breathing Air 9 
Capacity Enhancement project and the $24.1 million Fuel Handling Power Track 10 
Refurbishment project. 11 
 12 


b) Please confirm based on the OEB approved scope, Unit 2 refurbishment actually 13 
came in over the OEB approved budget. 14 
 15 


c) Did OPG staff responsible for Unit 2 refurbishment earn an incentive payment for 16 
completing it “under budget”? 17 
 18 


d) Please explain the reasons for each of “the higher than planned project spend on 19 
the Third Emergency Power Generator (+$35.0M), Containment Filtered Venting 20 
System (CFVS) modifications (+$29.4M) and Shield Tank Overpressure Protection 21 
(STOP) (+$21.3M).” 22 


 23 
 24 
Response 25 
 26 
a) Not confirmed. All of the scope included within the OEB’s approval of $4,800.2M 27 


for the Unit Refurbishment – Unit 2 was completed.  28 
 29 


b) OPG stated in evidence that compared to the U2EE, OPG completed the 30 
refurbishment of Unit 2 itself (i.e. excluding the definition phase) on budget at 31 
$3,417M. See Ex. D2-2-2, p. 2, lines 7-8. 32 


 33 
Relative to the EB-2016-0152 OEB approved amounts, OPG completed the OEB 34 
approved scope with a forecast variance of $132.7M, which is recorded in the 35 
Capacity Refurbishment Variance Account. 36 
 37 


c) See part b) regarding OPG’s total actual cost to complete the scope corresponding 38 
to EB-2016-0152 approved amounts. Incentive payments for all eligible 39 
Management employees are based on OPG’s Stakeholder Return Program 40 
(“SRP”) that ties to the company’s annual Corporate Balanced Scorecard 41 
(“Scorecard”). DN Refurbishment cost is a key performance measure of the 42 
Scorecard, typically weighted at 10% each year. Any deviation from the target will 43 
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have an impact on the overall corporate score. Refer to L-F4-03-AMPCO-176 for a 1 
copy of OPG’s Corporate Balanced Scorecards. 2 
 3 


d) OPG declines to produce the requested information on the basis of relevance. The 4 
listed projects are included in the CRVA amounts related to DRP that OPG is not 5 
seeking to clear or include in rate base in this application. As such, the information 6 
requested is not relevant to any issue in this application. 7 
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Energy Probe Interrogatory #36 1 
 2 
Interrogatory 3 
 4 
Reference: 5 
Exhibit D2, Tab 2, Schedule 11, pages 1and 2; Attachment 1, page 13; Attachment 2, 6 
pages 1 and 9; Attachment 4, pages 1 and 10 7 
 8 


a) Please confirm that Pegasus-Global and Bates White were engaged by Torys 9 
LLP and not by OPG. 10 


 11 
b) Why were Pegasus-Global and Bates White engaged by Torys LLP and not by 12 


OPG? 13 
 14 


c) Is OPG required to use Ontario Government’s “biddingo” system 15 
(https://www.biddingo.com/) for consulting contracts? Please explain your 16 
answer. 17 


 18 
d) Since Pegasus-Global and Bates White were engaged by Torys LLP, why are 19 


they required to conform with OPG’s Standard Form Business Expense 20 
Schedule for Contractors? 21 


 22 
e) Did Pegasus-Global and Bates White submit their invoices to Torys LLP or to 23 


OPG for payment? Which entity paid the invoices? 24 
 25 
 26 
Response 27 
 28 
a) Confirmed. 29 


 30 
b) See Ex. L-A1-02-CCC-001, part f). 31 


 32 
c) The Provincial Procurement Directive does not mandate OPG to utilize “Biddingo” 33 


for consultant engagements.  34 
 35 


d) See Ex. L-A1-02-CCC-001, part f). In the course of these engagements, Torys bills 36 
OPG for disbursements that Pegasus-Global and Bates White incur. In order to 37 
prevent OPG from declining to reimburse for any disbursements, Torys requires 38 
that its consultants abide by OPG’s Standard Form Business Expense Schedule 39 
for Contractors as part of its engagement letter.  40 
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Witness Panel: Darlington Refurbishment Program 
 


e) Pegasus-Global and Bates White submitted their invoices to Torys LLP for 1 
payment. Torys paid these invoices and all costs were billed to OPG as 2 
disbursements. 3 
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Witness Panel: D2O Project 


Energy Probe Interrogatory #37 1 
 2 
Interrogatory 3 
 4 
Reference: 5 
Exhibit D2, Tab 2, Schedule 11, page 2 6 
 7 
Preamble: “In September 2019, Bates White Economic Consulting (“Bates White”) 8 
was retained to complete an estimate of the cost to design, engineer, construct and 9 
commission the as-built Heavy Water Storage and Drum Handling Facility (“D2O 10 
Storage Project”) at OPG's Darlington Nuclear Generating Station taking into 11 
consideration:…” 12 
 13 
a) Please confirm that D2O Storage Project was completed when Bates White was 14 


hired. 15 
 16 


b) Why did OPG authorize Torys LLP to hire Bates White to complete a cost estimate 17 
of the D2O Storage Project after the project was completed.?  18 
 19 


c) What was the actual cost of the D2O Storage Project in September 2019? 20 
 21 


d) Was Bates White provided information about the actual cost of the D2O Storage 22 
Project? 23 
 24 


e) Did Bates White make any site visits to the D2O Storage Project and take any 25 
measurements? 26 
 27 


 28 
Response 29 
 30 
a) Not confirmed. Bates White was retained in September 2019 and the facility was 31 


declared capable of accepting heavy water in March 2020.  32 
 33 


b) See part a). 34 
 35 


c) The life to date cost of the D2O Storage Project in September 2019 was $496.4M. 36 
 37 


d) See Ex. L-D2-02-CCC-033 part a). 38 
 39 


e) As stated in Ex. D2-2-11, Attachment 3, p. 17, the Bates White team members 40 
toured the D2O Storage Project in October 2019 and were able to observe and 41 
experience the project site and physical layout first-hand. Bates White did not take 42 
measurements. 43 
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Witness Panel: D2O Project 


Energy Probe Interrogatory #38 1 
 2 
Interrogatory 3 
 4 
Reference: 5 
Exhibit D2, Tab 2, Schedule 10, Page 1 6 
 7 


a) Please confirm that the purpose of this exhibit is to provide support for the 8 
request that OEB approve the costs of the D2O Storage Project for inclusion in 9 
rate base. 10 


 11 
b) Please confirm that the prudence review of the D2O Storage Project will take 12 


place in a future proceeding when the Darlington Refurbishment Program is 13 
completed and OPG requests disposition of the balance in the CRVA.  14 


 15 
 16 
Response 17 
 18 
a) Confirmed. As stated in Ex. D2-2-10, p. 1 lines 1-6,  the purpose of the exhibit is to 19 


support OPG’s request to incorporate the remaining $494.7M of capital cost for the 20 
D2O Storage Project into its rate base. See Ex. H1-1-1, p. 20, lines 5-12 for OPG’s 21 
requested treatment of the CRVA account balance related to the D2O Storage 22 
Project. 23 
 24 


b) Not confirmed. As OPG stated in EB-2016-0152, Ex. N2-1-1, page 2: 25 
 26 


The actual revenue requirement impact of the D2O Project will be 27 
recorded in the nuclear portion of the Capacity Refurbishment 28 
Variance Account (“CRVA”) once the project enters into 29 
productive service. Such entries into the CRVA will continue to be 30 
recorded until the OEB-approved D2O Project in-service amount 31 
is reflected in the revenue requirement through a subsequent rate 32 
setting process. The OEB will have the opportunity to conduct a 33 
prudence review in respect of the D2O Project after it has been 34 
completed and placed into service.  35 


 36 
In this application, OPG is applying to clear the CRVA balances related to the D2O 37 
Storage Project, as discussed at Ex. H1-1-1, p. 20, and include the project’s capital 38 
cost in rate base. OPG filed extensive evidence on the project to allow the OEB to 39 
conduct a prudence review of the amounts OPG seeks to place in-service in respect 40 
of the D2O Storage project.   41 
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Witness Panel: Darlington Refurbishment Program 


Energy Probe Interrogatory #39 1 
 2 
Interrogatory 3 
 4 
Reference: 5 
Exhibit D2, Tab 2, Schedule 11, Attachment 1, pages 6 and 17 6 
 7 


a) Did Pegasus-Global request to review those Policies and Procedures? If the 8 
answer is yes, please file the document requesting Policies and Procedures. If 9 
the answer is no, how can Pegasus-Global be confident that it reviewed all 10 
relevant Policies and Procedures? 11 


 12 
b) Please file a list of all other OPG documents that were provided to Pegasus-13 


Global.  14 
 15 
 16 
Response 17 
 18 
This response was prepared by Pegasus-Global Holdings Inc. (“Pegasus-Global”): 19 
 20 


a) Yes. The policies and procedures reviewed and discussed within Dr. Galloway’s 21 
testimony were provided in response to a verbal request from Pegasus-Global 22 
for OPG to provide any new or updated policies and procedures from those 23 
reviewed during the prior Unit 2 assessment in EB-2016-0152. 24 
 25 


b) See Attachment 1.   26 








Filename Document Title


1 _Gate 3a - BOP Approval.pdf
OPG NR  Gate 3 Progress Form Document Number D-GRB-
00120-0777331


2 _Gate 3a - BOP Presentation.pdf
Darlington Refurbishment Gate Review Board; Balance of 
Plant, Shutdown & Layup, Refurb Support Facilities & Steam 


3 _Gate 3a - FH Presentation.pdf
Darlington Refurbishment Gate Review Board; Defueling and 
Fuel Handling


4 _Gate 3a - RFR Approval.pdf OPG NR Gate 3 Progress Form, Bundle: RFR & Islanding
5 _Gate 3a - RFR Presentation.pdf U3 RFR GRB Gate 3A


6 _Gate 3a - SP Approvals -2.pdf
OPG NR Gate 3 Progression Form: SDS Computer Replacement 
U3SP OPG PM & Overnight U3SP Contingency U3SP


7
_Gate 3a - SP Approvals.pdf


OPG NR Gate 3 Progression Form: Defueling Execution Work 
U3DF; OPG PM & Oversight U3DF; Defueling (Eng'g & Proc) 
U3DF; Contingency Defueling U3DF; Contingency Fuel Handling 


8 _Gate 3a - SP Presentation.pdf
Darlington Refurbishment Gate Review Board; Specialized 
Projects Gate 3a: Unit 3; Gate 2: Unit 1 & 4


9 _Gate 3a - TG Approval.pdf OPG NR Gate 3 Progression Form; Unit 3 TGR Projects
10 _Gate 3a - TG Presentation.pdf Darlington Refurbishment Gate Review Board Turbine 
11 _Health of EcoSys Examples.pdf Health of EcoSys Metric Dashboard Report
12 01-1 Post U3RR Roadmap Draft.pdf Road Map to Gate 3a Performance Baseline - Subsequent Unit 
13 01-2 Road Map to Rel6c Rev1.pdf Road Map to Release 6c ("U3EE) - Subsequent Unit Planning
14 01-3 Unit 3 Status Dashboard.pdf OPG Unit 3 - Status Dashboard
15 02-1 Lessons Learned Overview.pdf Did We Learn Our Lesson?


16
02-10 - N-GUID-09701-10123 Nuc Projects 
Risk Mgmt and Oversight (RMO) Tool 
R000.pdf


Nuclear Projects Risk Management and Oversight (RMO) Tool


17
02-11 - NK38-MAN-09701 - 10005 MLST 
Refurbishment Unit Planning Milestones.pdf


Refurbishment Unit Planning Milestones


18
02-12 - N-MAN-00120-10001 INT Nuc Project 
Integration Mgmt R001.pdf


Nuclear Project Integration Management


19
02-2 What is Lessons Learned Excellence 
(Department Presentation).pptx


Darlington Refurbishment Lessons Learned


20
02-3 NK38-GUID-09701-10054 R001 (Lessons 
Learned).pdf


Nuclear Refurbishment Lessons Learned


21 02-4 April 2019 LL Status Report.pdf Monthly Lessons Learned Status Report For:  March 2019


22
02-5 COG - Safety Lessons Learned - April 08 
2019.pptx


Refurbishment and Return to Service Sharing of Lessons 
Learned Session


23
02-6 CWP 2124 Bulkheads - Lessons Learned 
Report (Tiered).pdf


RFR Lessons Learned Report


24
02-7 FC Install Lesson Learned Meeting 
Presentation.pptx


Fuel Channel Install Lessons Learned


25
02-8 Lessons Learned - BP Collaboration - 
April 2019.pptx


Lessons Learned


26
02-9 Darlington Refurbishment Lessons 
Learned (Database only - June 18 2019).xlsx


Unit 2 & 3 Planning - Key Lessons Learned Tracking Log


27 03-1 U3EE Risk and Contingency Calc - V2.pdf Risk Management & Contingency Unit 3 Execution Estimate


28 03-2 U3 Risk Registry - 05-22-2019.pdf Risk Report by Project


29
04-1 NK38-REP-09701-0761466 (U3EE Master 
File).pdf


U3EE Board Funding Release 6c
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30
04-2 Unit 3 Execution Board Memo 
approved.pdf


Darlington Refurbishment - Unit 3 Execution


31 04-3 U3EE - DRC FINAL with Appendices.pptx Unit 3 Readiness and Unit 3 Execution Estimate (U3EE)


32 04-4 U3 Readiness - RCRB March 2019.pptx Unit 3 Readiness  


33 04-5 U3EE - RFR Gate.pptx Unit 3 Execution Estimate RFR & Islanding


34 04-6 U3EE -MS Gate.pptx
Unit 3 Execution Estimate Turbine Generators, Defueling, Fuel 
Handling & Specialized Projects


35 04-7 U3EE - BOP Gate.pptx
Unit 3 Execution Estimate Balance of Plant, Shutdown & Layup, 
Refurb Support Facilities & Steam Generators


36 101 - OPG-PROC-0094 R004.pdf Enterprise Risk Management Reporting
37 102 - OPG-STD-0017 R016.pdf Organizational Authority Register


38 114 - NK38-DAI-09701 - 10008 R004.pdf
Retube Feeder Replacement Project Contractor/Owner 
Interface Requirements


39 119 - N-MAN-00120-10001-SCOPE R003.pdf Nuclear Project Scope Management


40
119_COR_MAN_OPG-MAN-00120-
0011_0002.pdf Project Scope Management OPG-MAN-00120-0011-NA-R001


41 13 - RFR EOS Briefing September 6 2019.pdf OPG RFR Unit 2 Executive Performance Report, Sep 6, 2019


42 14 - Financial Briefing Note - August 2019.pdf
Refurbishment OM&A and Capital Financial Highlights - August 
2019


43 15 - DRP Project Assurance Update.pdf
OPG Darlington Refurbishment Program Oversight and 
Assurance: U2/U3 Plan


44 16 - D-PCH-09701-10000 R005.Charter.pdf Darlington Refurbishment Charter
45 16 - RROC May 2019.pdf Risk Management Oversight Committee Meeting, May 28, 
46 18 - BOPO Master Tracker LL.xlsx


47
18 - Lessons Learned Dashboard August 
2019.pdf BOP & Other Lessons Learned - August 2019


48 18 - NK38-GUID-09701-10038 R002.pdf Darlington Refurbishment Program Quality Surveillance Guide
49 18 - RFR Master Tracker LL.xlsx
50 18 - TGR Master Tracker LL.xlsx


51
18 - Window 501 VVRS Unit 3 Pre-Meeting 
Package and Minutes


Refurbishment Post Execution Lessons Learned meeting - 
Meeting Package VVRS: Jan 16th 2019


52 19 - CNSC Type II Reactive Insection - DNRU2 
FME.pdf


Darlington NGS - CNSC Type II Inspection Report: DRPD-2019-
04074 - Darlington Unit 2 Refurbishment Foreign Material 
Exclusion, New Action Item 19668


53
19-1 - OPG-STD-0148 Project 
Management.pdf Project Management


54 19-1_COR_STD_OPG-STD-0148_002.pdf Ontario Power Generation Standard Project Management


55
19-2 - OPG-MAN-00120-0019 R000 Project 
Phase-Gate Management.pdf Project Phase-Gate Management


56
19-3 - N-GUID-00120-10131 Nuclear Project 
Scheduling Guide.pdf Nuclear Project Scheduling Guide


57
19-4 - N-MAN-00120-10001 COST Nuclear 
Project Cost Management.pdf Nuclear Project Cost Management


58
19-4_COR_MAN_OPG-MAN-00120-
0013_001.pdf Project Cost Management OPG-MAN-00120-0013-R001


59
19-5 - N-MAN-00120-10001 CHNG Nuclear 
Project Change Management.pdf Nuclear Project Change Management


60
19-5_COR_MAN_OPG-MAN-00120-
0016_001.pdf


Project Integrated Change Control OPG-MAN-00120-0016-
R001


Filed: 2021-04-19 
EB-2020-0290 


Exhibit L D2-02-Energy Probe-039 
Attachment 1 


Page 2 of 6 







61
19-6 - N-MAN-00120-10001 SCH8 Nuclear 
Projects P6 Schedulers Users Guide.pdf Nuclear Project P6 Scheduler's User Manual


62
19-7 - NK38-NR-PLAN-09701-10001 SHT 0025 
R000.pdf


Darlington Refurbishment Project Office Program Management 
Plan


63 2.14.2020_VAC DRY_FOAK Proceduress.docx
Nuclear Refurbishment, Unit 3 Heat Transport System Vacuum 
Dry Project preperations


64 20 - CCF Change Levels Flowchart.pdf CCF Change Levels Flowchart for Darlington Nuclear 


65
2020 Project Assurance Outlook Plan (FINAL 
R02).docx


Darlington Refurbishment Project Assurance: 2020 Update & 3-
YEAR Outlook


66
2020 Project Assurance Outlook Plan DR 
Signed.pdf


Darlington Refurbishment Project Assurance: 2020 Update & 3-
Year Outlook


67
22 - Project Management Governance 
Map.pdf Project Management - Governaance Map


68 23 - Phase - Gate Roadmap.pdf Phase-Gating Roadmap


69
25 - Unit 3 S1 CP Lessons Learned - June 2019 
rollup.pptx


70 26 - RCRB Visit 12 Jun 2019 Final Report.docx
Refurbishment Consturction Review Board Review (June 17 - 
20, 2019) Confidential


71
27 - D3IP Tooling Improvements (June 
Cornerstone, Updated Aug 7)


Update on D3IP Tooling Projects for June 2019 Cornerstone 
Retube and Feeder Replacement (RFR) Innovation


72
28 - NK38-NR-PLAN-09701-10001 SHT 23 
R002.pdf


Darlington Refurbishment Quality Program Management Plan


73
28 0 Refurb Assurance Activities Oct 2016 to 
Aug 2019.xlsx


74
29 - Proj Communication and Stakeholder 
Mgmt (OPG-MAN-00120-0017 R000) OPG Project Communication and Stakeholder Management


75
50 - NK38-NR-PLAN-09701-10001 SHT 0001 
R003.pdf


Darlington Refurbishment Program Management Plan 
Structure


76
51 -  NK38-NR-PLAN-09701-10001 SHT 0002 
R003.pdf


Darlington Refurbishment Project Planning and Controls 
Program Management Plan


77
51_D_PLAN_NK38-NR-PLAN-09701-
10001_0002_004.pdf


Darlington Refurbishment Project Planning and Controls 
Program Management Plan


78
52 -  NK38-NR-PLAN-09701-10001 SHT 0003 
R002.pdf


Darlington Refurbishment Return to Service Program 
Management Plan


79
53 -  NK38-NR-PLAN-09701-10001 SHT 0004 
R002.pdf


Darlington Refurbishment - Environmental Program 
Management Plan


80
53_D_PLAN_NK38-NR-PLAN-09701-
10001_0004_003.pdf


Darlington Refurbishment - Environmental Program 
Management Plan


81
54 -  NK38-NR-PLAN-09701-10001 SHT 0005 
R002.pdf


Darlington Refurbishment Health and Safety Program 
Management


82
54_D_PLAN_NK38-NR-PLAN-09701-
10001_0005_003.pdf


Darlington Refurbishment Health and Safety Program 
Management


83
55 -  NK38-NR-PLAN-09701-10001 SHT 0006 
R003.pdf


Darlington Refurbishment - Chemistry Program Management 
Plan


84
55_D_PLAN_NK38-NR-PLAN-09701-
10001_0006_004.pdf


Darlington Refurbishment - Chemistry Program Management 
Plan


85
56 -  NK38-NR-PLAN-09701-10001 SHT 0007 
R002.pdf Darlington Refurbishment Licensing Management Plan


86
57 -  NK38-NR-PLAN-09701-10001 SHT 0008 
R003.pdf


Darlington Refurbishment Engineering Program Management 
Plan


87
59 -  NK38-NR-PLAN-09701-10001 SHT 0010 
R004.pdf


Darlington Refurbishment Management Systems and 
Performance Improvement Program Management Plan
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88
60 -  NK38-NR-PLAN-09701-10001 SHT 0011 
R003.pdf


Darlington Refurbishment Program Assurance Program 
Management Plan


89
61 -  NK38-NR-PLAN-09701-10001 SHT 0012 
R007.pdf


Darlington Refurbishment Construction Program Management 
Plan


90
61_D_PLAN_NK38-NR-PLAN-09701-
10001_0012_008.pdf


Darlington Refurbishment Construction Program Management 
Plan


91
63 -  NK38-NR-PLAN-09701-10001 SHT 0014 
R003.pdf


Darlington Refurbishment Communications Program 
Management Plan


92
63_D_PLAN_NK38-NR-PLAN-09701-
10001_0014_004.pdf


Darlington Refurbishment Communications Program 
Management Plan


93
64 -  NK38-NR-PLAN-09701-10001 SHT 0015 
R002.pdf


Darlington Refurbishment Supply Chain Program Management 
Plan


94
65 -  NK38-NR-PLAN-09701-10001 SHT 0016 
R004.pdf Darlington Refurbishment Staffing Program Management Plan


95
66 -  NK38-NR-PLAN-09701-10001 SHT 0017 
R003.pdf


Darlington Refurbishment - Operations Program Management 
Plan


96
67 -  NK38-NR-PLAN-09701-10001 SHT 0018 
R002.pdf


Darlington Refurbishment - Radiation Protection Program 
Management Plan


97
68 -  NK38-NR-PLAN-09701-10001 SHT 0019 
R004.pdf


Darlington Refurbishment - Training Program Management 
Plan


98
69 -  NK38-NR-PLAN-09701-10001 SHT 0020 
R004.pdf


Nuclear Refurbishment Human Performance Management 
Plan


99
70 -  NK38-NR-PLAN-09701-10001 SHT 0023 
R002.pdf Darlington Refurbishment Quality Program Management Plan


100
70 -  NK38-NR-PLAN-09701-10001 SHT 0023 
R002.pdf


Darlington Refurbishment Quality Program Management Plan 
(duplicate?)


101 71 - NK38-PLAN-00300-10000 R004.pdf
Darlington Refurbishment Program Milestone & Integrated 
Master Schedule


102 73 - NK38-PLAN-09701 - 10074 R004.pdf Retube & Feeder Replacement (RFR) Project Management Plan
103 74 - NK38-PLAN-09701 - 10134 R002.pdf Defueling Project Management Plan
104 75 - NK38-PLAN-09701 - 10159 R005.pdf Islanding Project Management Plan


105
76 - NK38-PLAN-09701 - 10164 SHT 001 
R004.pdf Steam Generator - Project Management Plan


106 77 - NK38-PLAN-09701 - 10166 R005.pdf Balance of Plant Project Management  Plan


107 80 - NK38-PLAN-09701 - 10238 R002.pdf
Shutdown & Layup / Services / Refurbishment Support 
Facilities Project Management Plan


108
81 - NK38-PLAN-41000-10001 SHT 0001 
R004.pdf Turbine Generator Project Management Plan


109 83 - N-MAN-00120-10001-EST R003.pdf Nuclear Project Cost Estimating
110 92 - N-MAN-00120-10001-RISK R004.pdf Nuclear Project Risk Management
111 93 - N-MAN-00120-10001-SCH R002.pdf Nuclear Nuclear Project Schedule Management
112 August 2020 U3EE Darlington Refurbishment - Final Unit 3 Execution Estimate


113
CanAtom RFR Resource Mangement Plan R00 
2012.pdf DNGS RFR Project - Resource Management Plan


114
D_PLAN_NK38-NR-PLAN-09701-
10001_0002_004.pdf


OPG Darlington Refurbishment Project Planning and Controls 
Program Management Plan: NK38-NR-PLAN-09701-10001-


115
D_PLAN_NK38-NR-PLAN-09701-
10001_0013_002.pdf Darlington Refurbishment Contract Program Management Plan


116 D3IP - Cornerstone Update - June2019.pptx
Update on Two Key D3IP Projects for June 2019 Cornerstone 
Retube and Feeder Replacement (RFR) Innovations


117
Darlington - Generator Rewind & HP-LP 
Centerline Resources_Redacted.pdf Darlington - Generator Rewind & HP-LP Centerline Resources
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118
Darlington U3 Gen Blowdown Lessons 
Learned (20200922).pdf OPG Darlington U3 Gen Blow Down Lessons Learned


119 DNR2 RP Lessons Learned.pdf DNR2 RP Lessons Learned
120 DNR2 RP Lessons Learned.pdf DNR2 RP Lessons Learned 


121
DNRU2 Consolidated Lessons Learned Aug 
2018.pdf


Darlington Nuclear Refurbishment Program Monthly Lessons 
Learned Status Report Aug 2018


122
DNRU2 Consolidated Lessons Learned Dec 
2018.pdf


Darlington Nuclear Refurbishment Program Monthly Lessons 
Learned Status Report Dec 2018


123 DNRU2 Consolidated LL April 2019.pdf
Darlington Nuclear Refurbishment Program Monthly lessons 
Learned Status Report Mar 2019


124 DNRU2 Consolidated LL July 2019.pdf
Darlington Nuclear Refurbishment Program Monthly Lessons 
Learned Status Report Jul 2019


125 DNRU2 Consolidated LL June 2019.pdf
Darlington Nuclear Refurbishment Program Monthly Lessons 
Learned Status Reprot Jun 2019


126 DNRU2 Consolidated LL May 2019.pdf
Darlington Nuclear Refurbishment Program Monthly Lessons 
Learned Status Report May 2019


127 DNRU2 Lessons Learned Report Mar 2019.pdf
Darlington Nuclear Refurbishment Program Monthly Lessons 
Learned Status Report Mar 2019


128 DNRU2 LL Sept 2020 R5.pdf
Ontario Power Generation Lessons Learned (LL) Monthly 
Report - September 2020


129
DRAS 1011 - 4 month deferral for DNRU3 
(FINAL with attachment).pdf


Decision Record and Analysis Summary Form: 4-month 
Deferral of DNRU3, DNRU 1 and DNRU 4 in Response to the 


130
DRAS 975 - 24x7 Schedule vs. Hybrid with 
Appendices.pdf


Decision Record and Analysis Summary Form: 24x7 Schedule 
vs. Hybrid Shift Schedule Assessment for U3, U1, U4 Critical 


131 DRAS CenterLine Final 2020 03 30.pdf Decision Record and Analysis Summary Form
132 DRAS In-situ Rewind 2020 03 30 Final.pdf Decision Record and Analysis Summary Form


133
DRNU2 Consolidated Lessons Learned Feb 
2019.pdf


Darlington Nuclear Refurbishment Program Monthly Lessons 
Learned Status Report Feb 2019


134
DRP External Oversight Advisor RFP SOW Feb 
2020.pdf


Scope of Services Schedule


135
DRP_2019_Q1_U3_BOARD Subsequent 
Units.pdf


OPG Darlington Refurbishment Program - Unit 3 Status Report 
May 15th, 2019


136 DRP_2019_Q2_U2_BOARD.pdf
Darlington Refurbishment Program Summary - Unit 2 Status 
Aug 14th, 2019


137
DRP_2019_Q2_U2_U3_BOARD_SUMMARY.pd
f


Darlignton Refurbishment Program Summary Quarterly Report 
Q2 - April to June 2019


138
DRP_2019_Q2_U3_BOARD Subsequent 
Units.pdf


OPG Darlington Refurbishment Program - Unit 3 Status Report 
August 14th, 2019


139 DRP_reorganizaiton.pdf Reorganization - What it means to Refurb?


140 Executive Endorsement Package.pdf
Executive Endorsement Package.pdf; Enterprise Projects 
(PMCoE) - Implementation Strategy


141 Feb 1, 2019 U3 LR Plan - BLANK.xlsx Succession Planning - Refurb Leadership Long Range View


142 FME - Presentation Aug 2019.pptx
U2 Foreign Material Exclusion (FME) U2 Refurbishment FME 
Program Overview for Primary Heat Transport System


143 FME Presentation Aug 2019.pptx
U2 Foreign Material Exclusion (FME) U2 Refurbishment FME 
Program Overview for Primary Heat Transport System


144 FME Presentation Aug 2019.pptx
U2 Foreign Material Exclusion (FME) U2 Refurbishement FME 
Program Overview for Primary Heat Transport System


145 N_PLAN_NK38-PLAN-09701-10291_003.pdf Unit 2 Return to Service (RTS) Training Strategy
146 N_PLAN_NK38-PLAN-09701-10291_003.pdf Unit 2 Return to Service (RTS) Training Strategy
147 OPG Engineering Support.pdf Refurbishment Support Org Chart
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148 OPG Functional Org Chart_August-2020.pdf OPG Functional Org Chart
149 OPG Talent Placemat_2019.pdf Talent Assessment and the 9-box defined
150 Organizational Realignment.pdf Organizational Realigment Email to All OPG Employees


151
Project Centrism - Leading Metrics Update-
Sep2020.pptx


Strategic Imperatives Steering Committee Meeting: Improved 
Project Controls Framework Update


152 Project Excellence Implementation Plan.pdf
Project Excellence Initiative: Enterprise Projects Organization 
(EPO) Implementation Plan


153
RAD Protection - DNR2 RP Lessons 
Learned.pdf DNR2 RP Lessons Learned


154
RCRB Focus Area White Paper Template Aug 
31 2017 (002).docx Succession Planning White Paper


155 RCRB Scope of Work Document Feb 2020.pdf
Consulting Services for Refurbishment Construction Review 
Board


156
RCRB Scope of Work for DRC Draft to GS 
Oct2`20.docx


OVERSIGHT SERVICES BY THE REFURBISHMENT 
CONSTRUCTION REVIEW BOARD SCOPE OF WORK


157 RCRB Scope of Work.pdf
OVERSIGHT SERVICES BY THE REFURBISHMENT 
CONSTRUCTION REVIEW BOARD SCOPE OF WORK


158 Refurb Change Control Process.pdf EPET Brief: Revised Refurbishment Change Control Process


159 RFR Amendment 11 (3 November 2020).pdf
AMENDMENT AGREEMENT NUMBER 11 BETWEEN OPG AND 
SNC-LAVALIN NUCLEAR & AECON CONSTRUCTION GROUP


160
Risk Mgmnt & Contingency (Updated Monte 
Carlo Analysis).pdf Risk Management & Contingency Unit 3


161 Skilled Trades initiative Overview.pdf Skilled Trades Risk Review December 2019


162
Succession Planning @ OPG 
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167
VVRS_Lessons Learned Effectiveness 
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Witness Panel: Darlington Refurbishment Program 


Energy Probe Interrogatory #40 1 
 2 
Interrogatory 3 
 4 
Reference: 5 
Exhibit D2, Tab 2, Schedule 11, Attachment 1, pages 6, 7 and 15 6 
 7 
Has the risk that the Darlington Refurbishment Program will not be completed on 8 
schedule or on budget increased, stayed the same or decreased from the time of the 9 
previous review by Pegasus-Global in 2016? Please explain your answer. 10 
 11 
 12 
Response 13 
 14 
This response was prepared by Pegasus-Global Holdings Inc. (“Pegasus-Global”): 15 
 16 
An assessment of individual risks, such as the risks with potential cost and/or schedule 17 
impacts, was not part of Pegasus-Global’s scope in either its EB-2016-0152 Unit 2 or 18 
its current assessment. However, as discussed in each assessment, OPG has 19 
developed and implemented a robust set of policies, procedures, and tools that will 20 
continue to assist in the execution of the Program. Additionally, in the current 21 
assessment, it was identified that the cost and schedule estimates for the Remaining 22 
Units have gone through thorough reviews by OPG and its partners, including 23 
incorporation of actual performance and lessons learned from the Unit 2 execution, 24 
that reduces the uncertainty that existed at the onset of the Program and provides 25 
confidence in OPG successfully completing the Program.   26 
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Energy Probe Interrogatory #41 1 
 2 
Interrogatory 3 
 4 
Reference: 5 
Exhibit D2, Tab 2, Schedule 11, Attachment 3, Page 5 6 
 7 


a) Were any forms of contract other than EPC considered by Bates White? Please 8 
explain your answer. 9 


 10 
b) Please confirm that under an EPC contract, the contractor assumes more risk 11 


than under alternative forms of contract and that as a result EPC contracts are 12 
generally more costly than other forms of contract. 13 


 14 
 15 
Response 16 
 17 
This response was prepared by Bates White: 18 
 19 
a) No. Bates White was tasked with developing an independent cost estimate for the 20 


D2O Storage Project. Its task did not involve evaluating other types of contract that 21 
OPG may have considered. Bates White developed its estimate without regard to 22 
a choice of contract vehicle.   23 
 24 


b) Not confirmed. While it is true that the “sticker price” of a project may vary 25 
depending on the form of contract utilized, reflecting in part (but only in part) the 26 
division of risk in the contract, two factors should be underscored. First, merely 27 
labeling a contract “EPC” versus any of a variety of alternatives provides insufficient 28 
detail to make the generalization implied by the question. Second, the underlying 29 
cost of construction (as calculated, for example, in the Bates White report) is 30 
generally independent of the form of contract.  31 
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Energy Probe Interrogatory #42 1 
 2 
Interrogatory 3 
 4 
Reference: 5 
Exhibit D2, Tab 2, Schedule 11, Attachment 3, Pages 8 and 15; D2, Tab, 2, Schedule 6 
10, page 11 7 
 8 
Preamble: “In developing the cost estimate, we assumed that we had perfect 9 
knowledge of project scope, design requirements (e.g., the need for seismic design), 10 
and actual site conditions, including previously contaminated soil, a constrained work 11 
area, cold weather, and water ingress.” 12 
 13 
Please discuss the reasons for the difference between the $517.7 million cost 14 
estimated by Bates White and the $509.3 million actual cost of the D2O Storage Project 15 
considering that Bates White assumed perfect knowledge and OPG did not have the 16 
benefit of perfect knowledge. 17 
 18 
 19 
Response 20 
 21 
As explained in Ex. L-D2-02-CME 22(c), the assumption of “perfect knowledge” does 22 
not mean certainty over all elements of cost.  23 
 24 
Bates White “assumes what might be called ‘perfect knowledge’ with respect to project 25 
scope, design requirements, and actual site conditions encountered” (Ex. D2-2-11, 26 
Attachment 3, p. 5). However, Bates White goes on to say: “Despite perfect knowledge, 27 
variability in some factors—including labour productivity, weather, and the need for 28 
modest rework, inter alia—is an unavoidable part of any construction project” (Ex. D2-29 
2-11, Attachment 3, p. 9). Thus, even in the absence of the complexities and 30 
challenges of the D2O Storage Project detailed in Ex. D2-2-10, differences between 31 
actual costs and a cost estimate would be expected. 32 
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Energy Probe Interrogatory #43 1 
 2 
Interrogatory 3 
 4 
Reference: 5 
Exhibit D2, Tab 2, Schedule 11, Attachment 3, Page 17 6 
 7 
Preamble: “The labour costs in the RSMeans database are premised on a 66% 8 
productivity rate typical for a non-nuclear industrial construction project. This rate is 9 
substantially higher than the achievable productivity rate on the D2O Storage Project. 10 
Based on our experience on numerous other nuclear construction projects, and our 11 
review and extrapolation of the findings in two OPG-sponsored labour productivity 12 
studies, it is our expert opinion that an average 39% productivity factor would be 13 
appropriate for the D2O Storage Project.” 14 
 15 


a) Please explain how the productivity rate is used in estimating. 16 
 17 


b) Please explain how 39% productivity factor was determined. Please show all 18 
calculations. 19 


 20 
c) Please discuss the sensitivity of the estimate to the productivity factor for each 21 


1% change in productivity. 22 
 23 
 24 
Response 25 
 26 
The following response was prepared by Bates White: 27 
 28 
a) As envisioned in the Economic Modelling Working Group (“EMWG”) Guidelines, 29 


which Bates White used to frame its overall approach, “site-specific productivity” 30 
estimates, such as the one developed for the Bates White D2O Storage Project 31 
cost estimate, are used to adjust site-neutral cost estimates (such as those 32 
developed using the EMWG process) to account for local conditions. In the Bates 33 
White estimate, this adjustment was applied to direct labor cost estimates on a line-34 
item-by-line-item basis, as illustrated in Appendix D. 35 


 36 
b) We took the raw data from the “wrench time” studies and computed productivity 37 


distributions using a Monte Carlo simulation and running 1,000 realizations using 38 
the R software package. Because the data were sparse, we modeled the data using 39 
a simplified triangular distribution. We used three parameters from the data in the 40 
“wrench time” studies: a most likely value, a lower bound, and an upper bound. An 41 
example of the results of this calculation, which was repeated for each data set, is 42 
provided below. 43 
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Figure 1: Probability Density Distribution  1 
 2 


(Calculated for “Motorized Valve” example,  3 
input values: median = 0.4154, spread = 0.2730 to 0.5465) 4 


 5 
We then added the six distributions, again using a Monte Carlo simulation involving 6 
1,000 realizations, to compute a composite productivity distribution. We used the 7 
mean value of this distribution as the point estimate for productivity in our 8 
subsequent computations. 9 


 10 
c) Please see response to Ex. L-D2-02-Staff-172, part (c). 11 
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Environmental Defence Interrogatory #5 1 
Interrogatory 2 
 3 
Reference:  4 
Ex. D2-2-7 5 
 6 
Question: 7 
 8 
(a) According to Ex. D2-2-7, Attachment 1, page 4: the forecast total budget for the 9 


Darlington Refurbishment Project is $12.8 billion. Please provide OPG’s forecast 10 
cumulative capital spending on the Darlington Refurbishment Project, by quarter, 11 
from the first quarter of 2021 to the last quarter of 2026. 12 
 13 


 14 
Response 15 
 16 
a) The requested information is provided in Chart 1 below based on the Unit 3 17 


Execution Estimate. Note that, as OPG continues to execute Unit 3, and to 18 
implement further Lessons Learned and any additional Strategic Initiatives that may 19 
be identified into the planning and execution of Units 1 and 4, the forecast quarterly 20 
expenditure profile may change. 21 


 22 
Chart 1 23 


Darlington Refurbishment Program Forecast Cumulative 
Expenditures 2021 - 2026 ($M) 


Q1 2021 7,746 Q1 2024 11,101 
Q2 2021 8,048 Q2 2024 11,380 
Q3 2021 8,324 Q3 2024 11,617 
Q4 2021 8,575 Q4 2025 11,829 
Q1 2022 8,849 Q1 2025 11,982 
Q2 2022 9,153 Q2 2025 12,126 
Q3 2022 9,438 Q3 2025 12,283 
Q4 2022 9,735 Q4 2025 12,439 
Q1 2023 10,050 Q1 2026 12,577 
Q2 2023 10,327 Q2 2026 12,662 
Q3 2023 10,576 Q3 2026 12,723 
Q4 2023 10,836 Q4 2026 12,800 


 24 
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Environmental Defence Interrogatory #6 1 
 2 
Interrogatory 3 
 4 
Reference:  5 
Ex. D2-2-7 6 
 7 
Questions: 8 
 9 
(a) Please provide a table comparing the Darlington refurbishment schedule: (i) at the 10 


time of the previous payment amounts application; and (ii) currently. Please provide 11 
this on a unit-by-unit basis. 12 


(b) Please describe the dates at which off-ramps can be exercised with respect to the 13 
units at Darlington (if any). 14 


(c) Who will decide whether to exercise any off-ramps? 15 
(d) What factors will be considered? 16 
(e) Please provide any reports to the OPG Board of Directors regarding potential off-17 


ramps for the Darlington units.  18 
 19 
 20 
Response 21 
 22 
a) See Ex. L-D2-02-Staff-135. 23 
 24 
b) At this time, OPG has no expectation of exercising “off-ramps” with respect to the 25 


refurbishment of the subsequent units at Darlington, nor any expectation that the 26 
Government of Ontario would direct OPG to off-ramp and cancel the refurbishment 27 
of the subsequent units. 28 
 29 


c) As provided in EB-2016-0152, L-4.3-1 Staff-44, OPG would expect that any 30 
decisions regarding the on-going feasibility of the schedule or the plan to refurbish 31 
the subsequent units at Darlington would only be made after a rigorous process of 32 
evaluation similar to the one which was undertaken on the decision to proceed with 33 
the refurbishment of the Darlington units. OPG expects the evaluations and 34 
decision-making would involve OPG, the Independent Electricity System Operator, 35 
the Ministry of Energy, the Ministry of Finance, other relevant Ministries, and the 36 
Cabinet. 37 
 38 


d) As discussed in EB-2016-0152, Ex. L-4.3-1 Staff-44, beyond being guided by the 39 
2013 LTEP principles for nuclear refurbishment, OPG has no insights into what 40 
factors the Government of Ontario would consider in making a decision to direct 41 
OPG to take an off-ramp. 42 
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e) OPG declines to provide the requested information on the basis of relevance. The 1 
Province of Ontario through “its most recent Long-Term Energy Plan, and through 2 
a specific endorsement to proceed with the refurbishment of Unit 3" (Ex. D2-1-1, p. 3 
6), has indicated its continuing support for DRP and has not invoked an off-ramp. 4 
As such, an investigation into off-ramps is not within the scope of this proceeding. 5 
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Environmental Defence Interrogatory #8 1 
Interrogatory 2 
 3 
Reference:  4 
Exhibit D2, Tab 2, Schedule 1, Page 3 5 
 6 
Preamble: 7 
  8 


“The successful completion of the Unit 2 refurbishment on budget and 9 
reasonably on schedule represented a significant achievement in mega-project 10 
execution for OPG.” 11 


 12 
Questions: 13 
 14 
(a) Please provide the total budget figures and total actual spending figures underlying 15 


the above statement. Please provide this in a summary table, not a reference to 16 
another portion of the evidence.  17 


(b) Please provide the forecast completion date versus the actual completion date. 18 
Please provide these in as much specific detail as possible.  19 


(c) Please provide the interest cost arising from the schedule delay. Please confirm 20 
whether that amount is included in the amount referred to in (a). 21 


(d) Please estimate the MWh that would have been produced by Unit 2 had it been 22 
completed on schedule versus the actual date. 23 


(e) Please estimate the value of the MWh referred to in (d). Please confirm whether 24 
that amount is included in the amount referred to in (a). 25 


(f) Please provide the total days out of service for Unit 2 forecast versus actual days 26 
out of service for the refurbishment.  27 


(g) How many MWh can Unit 2 produce in 24 hours? 28 
 29 
 30 
Response 31 
 32 
a) The basis for the quoted statement is OPG’s performance relative to the Unit 2 33 


Execution Estimate, which is the baseline against which OPG measured its 34 
performance during the execution of the Unit 2 refurbishment. The requested table 35 
is provided below in Chart 1:  36 
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 1 
Chart 1 2 


 3 


Description Budget 
($M) 


Actual 
($M) 


Evidence 
References 


Unit 2 itself (i.e. excluding the Definition 
Phase); includes both Capital and OM&A 3,417 3,417 Ex. D2-2-2, p. 2 and 


pp. 11-12 
 4 


b) The forecast completion date of Unit 2 was February 15, 2020.1 The actual 5 
completion date was June 4, 2020. 6 
 7 


c) The interest included in the final cost of Unit 2 attributed to the unit being placed in-8 
service on June 4, 2020 rather than February 15, 2020 is $46M. This amount is 9 
included in the amount provided in part a). 10 
 11 


d) This is a hypothetical question which OPG must necessarily make assumptions to 12 
answer. In addition, the incremental production of Unit 2 should not be looked at in 13 
isolation as the return to service of Unit 2 directly impacted the start of Unit 3 14 
refurbishment. 15 
 16 
Had Unit 2 achieved its target return to service date of February 15, 2020, the Unit 17 
3 refurbishment outage was scheduled to begin that same day. Instead, OPG made 18 
the decision to defer the Unit 3 shutdown date and Unit 3 would have operated until 19 
April 2, 2020.2 Therefore, the net impact from the later return to service of Unit 2 20 
and the resulting additional operating days for Unit 3 on Darlington production 21 
would have been approximately 1,214,000 MWh (1.2TWh). This net impact is the 22 
combined effect of an estimated 2,227,000 MWh (2.2 TWh) of reduced production 23 
from Unit 2 (based on actual performance for the first 110 days following the actual 24 
return to service), offset by an estimated 1,013,000 MWh (1.0 TWh) of additional 25 
production from Unit 3 (based on actual performance during the period February 26 
15 – April 2). 27 
 28 


e) OPG interprets the word “value” to mean the value of the generation to the Ontario 29 
electricity system. OPG cannot provide this information. Evaluation of the value of 30 
electricity to the Ontario electricity system is not an OPG accountability. Simulating 31 
the Ontario electricity market for past events would be the accountability of the 32 
Independent Electricity System Operator (“IESO”). OPG does not have access to 33 


                                                 
1 As discussed in Ex. D2-2-2, Section 2, OPG measured its performance on Unit 2 versus the U2EE which was 
completed subsequent to the submission of the pre-filed evidence in EB-2016-0152. The high confidence target 
date for completion of Unit 2 against which OPG measured its performance was February 27, 2020. See Ex. D2-
2-2, pp. 4-5. 
2 Subsequently, the Unit 3 refurbishment outage start date was deferred by a further 4 months as part of OPG’s 
response to the COVID-19 pandemic. See Ex. L-D2-02-Staff-135. 
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the historical data required to simulate the electricity market for the requested 1 
hypothetical historical analysis. 2 
 3 
What OPG can provide is an estimate of the forgone revenue to OPG of the 4 
hypothetical change in generation. Based on OPG’s nuclear net revenue margin 5 
(at base payment amount of $85.00/MWh for 2020 less fuel costs of $12M), the net 6 
forgone revenue from the approximately 2.2 TWh that would have been produced 7 
by Unit 2 during the period February 15, 2020 to June 4, 2020 as per part d) above 8 
is estimated at $177M, in isolation. When partly offset by approximately 1.0 TWh 9 
that would not have been generated by Unit 3 as per part d) above, the net forgone 10 
revenue value of the two impacts is approximately $97M. 11 
 12 
This hypothetical revenue impact is not included in the costs shown in part a), as 13 
revenue impacts are not costs. This revenue shortfall was borne by OPG’s 14 
shareholder and is not otherwise recoverable from customers. 15 
 16 


f) The number of forecast out of service days for the refurbishment of Unit 2 was 17 
1,218 and the actual out of service days was 1,328. 18 
 19 


g) In 24 hours, Darlington Unit 2 can produce 21,072 MWh, if operating at 100% full 20 
power for the entire time, subject to any generation losses. 21 







