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j) Page 49 1 


 2 
 3 


k) Page 49 4 


 5 
 6 


l) Page 50 7 
 8 
 9 


 10 
 11 


 12 
Response 13 
 14 
a) See Attachments 1 to 33 for a copy of the requested CNSC correspondence 15 


documents. Please note that Attachments 2, 3, 4, 10, 11, 12, 13, 22, 23, 29, and 16 
31 are marked confidential but OPG has determined they are non-confidential in 17 
their entirety. 18 
 19 


b) See Attachments 34 to 46 for a copy of the requested design documents.  20 
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Witness Panel: D2O Project 


c) See Attachment 47 for a copy of the Design Manual for Drum Handling and 1 
Cleaning System.  2 
 3 


d) See Attachment 48 for a copy of the Dewatering Modification Design 4 
Requirements.  5 
 6 


e) See Attachment 49 for a copy of the SPEC Document List. 7 
 8 


f) See Attachment 50 for a copy of the EC List for Document Library. 9 
 10 


g) See Attachments 51 to 68, for a copy of the requested organizational charts. 11 
 12 


h) See Attachments 69 to 78 for a copy of the requested P6 Schedules, Critical Path, 13 
and Attachments 79 to 101, for a copy of the requested P6 Schedules of SNC and 14 
AECON. 15 
 16 


i) See Attachments 102 to 106 for a copy of the requested seismic classification 17 
documents.  18 
 19 


j) See Attachments 107 to 126 for a copy of the requested soil management 20 
documents. Attachment 113, 117, 118, 122, 123, 124, and 125 is marked 21 
confidential but OPG has determined it is non-confidential in their entirety.   22 
 23 


k) See Attachments 127 to 130 for a copy of the requested documents.  24 
 25 


l) See Attachments 131 to 142 for a copy of the requested documents. Attachments 26 
132 to 138 are confidential.  27 








RCM Technologies Canada Corp. 
895 Brock Road South 


Pickering, Ontario L 1W 3C1 
Tel: 905.837.8333 


www. rcmt.com 


ENGINEERING MEMO 


To: Mark Elliott - Chief Nuclear Engineer, OPG 


Date: 16SEP2014 


RCM Doc No.: 13720-COR-00261 ROOO 


OPG Doc No.: NK38-CORR-23800-0512781 


Re: HWMB West Annex - Technical Viability of Raising the Foundation Elevation 


Purpose 


The purpose of this memo is to address the technical viability of elevating the foundation of 
the Heavy Water Management Building West Annex (HWMBWA) from the current design 
elevation of B7.0m to a higher elevation of 94.Bm. 


The current analysis was not to determine the strength of the structure (ie. concrete design). 
This would be completed during the redesign effort once a stable arrangement was 
determined, and a decision to proceed with the altemate design is made. 


This memo addresses only design considerations with respect to building stability and does 
not evaluate other design impacts of this elevation change (i.e. building systems, etc). 


This analysis only reviewed the feasibility of elevating the currently designed building with 
limited modifications within the current building footprint, without soil improvement and deep 
foundations. Designing the building founding on soil could have been a viable option if it had 
been considered in the conceptual design phase. 


Background 


The HWMBWA has been designed, in accordance with the Conceptual Design Report, with 
the basement level at ELB7.0, which is the same as the existing faCility. The depth of 
excavation is approximately 15m, and a caisson wall has been designed, and is currently 
being installed in order achieve the depth of excavation to construct the building in the 
'current design' configuration. 


To date the construction has experienced water ingress during tie-back installation (N-2014-
23031) on the east wall and pull test issues. It is unknown what other issues may result as 
the dig continues. In addition, there are schedule concerns surrounding the installation of 
rock anchors and construction of the buried pipe chase linking the West Annex and the 
existing TRF/HWMB. 


As a result of increasing construction risk and schedule concerns, RCMT was asked by 
OPG to look at changes to the current design with potential to mitigate cost/schedule risk 
including relocating the base of the foundation at or near the current depth of excavation. 
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This memorandum focuses on the viability of raising the building elevation as close as 
possible to the current depth of excavation. 


Raising the elevation of the building would preclude the need to install the lower level of 
caisson wall tiebacks and would eliminate the need for rock anchors in the final design, 
thereby improving the overall construction schedule to support the Refurbishment Project. 


Calculations to support this proposal will verify: 


• The stability of the structure against overtuming and sliding during a seismic event. 


• That adequate soil bearing capacity is achieved without the use of deep foundations 
to bedrock. 


Overall Methodology 


The approach was based on evaluating the building with simple conservative assumptions 
and simple calculations. Initially, a simple overturning analysis using static seismic 
accelerations which were considered to be conservative was used. 


When this simplistic approach did not provide positive results, a dynamic analysis was 
undertaken. Due to limited time this analysis used certain methodology and assumptions in 
order to complete the analysis within a reasonable timeframe to support the Engineering 
Decision Making process. 


The following loading conditions were considered in the analysis: 


• Building Dead Weight 
• 20% of live load and fixed equipment (mass for seismic analysis) 
• Upward water pressure 


• The upward water pressure assumed the top of the ground water to be at 
Elevation 97.3 . 


• The base of the mat was assumed to be at Elevation 93 with the thickened 
perimeter down at Elevation 92.1 


• The total upward water load from the water pressure was calcu lated as 
9,600 kips. 


• Soil lateral loads on the embedded foundation due to seismic events 
As the resultant moment will be added to the calculated seismic 
overturning moment using square root of the sum of the squares (SRSS) 
method, and is much less than the overturning moments from the 
analyses, the load would have no impact on the evaluation and is not 
considered. 
The force is included in the evaluation for sliding.) 
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• Seismic loads per NK38-DG-03650.2B Rev 06, "Common Mode Incidents 
Seismic Design" (0.12g) . 


• Passive soil pressure is provided by lateral soil springs in analysis models. The 
calculated passive force on the long wall was calculated as 12,200 Kips 


For the evaluation of overtuming, two conditions were evaluated. The minimum acceptable 
factor of safety for overturning is 1.25 per clause 5.9.3 of CSA N289.3-10. The conditions 
evaluated are: 


• Seismic overturning moment resisted by the building loads 
• Seismic overturning moment resisted by the net building load after reduction for 


the vertical seismic forces and the upward water pressure. 


For bearing pressure, an additional case was considered which added the vertical seismic to 
the building loads. 


For each case the eccentricity caused by the overturning moment was calculated to check 
the stability of the structure and the bearing pressure. 


Initial Evaluation - Static Analysis 


Methodology 


An initial evaluation was performed to evaluate the need for more advanced analysis. For 
the lateral seismic loads, the building floor weights were factored by a constant seismic "g" 
factor. 


Horizontal acceleration was determined by calculating the peak response spectra 
acceleration (g) at 5% damping x static analysis factor x soil factor 


= 0.35 x 1.5 x 1.25 = 0.656g 


Where: 


• Peak acceleration = 0.35g 
• Static factor = 1.5 
• Soil factor = 1.25 (based on difference in Building Code Soil factors for Class B 


(rock) and Class C (stiff soils) soil classes 


In accordance with Clause 4.3.3.3, CSA N289.3-10, the vertical acceleration is estimated to 
be 2/3 of the horizontal = 2.3 x 0.656 = 0.437g. 
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Results 


The analysis based on the above criteria resulted in overloading of the bearing capacity of 
the soil and an unstable structure. The calculated eccentricity was outside the width of 
building. This is a result of large reduction of the resisting dead weight load due to the 
upward vertical seismic acceleration. 


Dynamic Response Spectra Analysis 
In order to perform a more realistic analysis, a dynamic response spectra analysis was 
perfonmed. 


The purpose of the analysis was to determine the design acceleration, lateral force and 
overtuming moment values, particularly for the east-west, or short, direction of the building 
which would have the greatest effect on the stability of the structure. Additionally, the 
overtuming moments would increase the bearing forces on the soil as the building weight 
would be redistributed. 


Methodology 


1. Modelling 


The analysis utilized existing STAAD models from the original design effort. In order to 
provide a representation of the dynamic response from the soil the following 
simplifications were made within the model: 


• The analysis assumed the vertical and rocking soil springs could be represented 
by vertical springs at the corners. This simplified the calculation of the 
overturning moments. 


• The lateral springs were applied at the side walls to a height of % of the 
embedment as recommended by ASCE 4. 


• All floors were modeled as rigid diaphragms. 


A second simplified stick figure model was used as a simplified approach to evaluate 
alternatives. Although the model had few masses and elements, the results for base shear 
and overturning were consistent with the results from the more detailed model. 


During the development of the methodology discussed above, OPG was involved and raised 
a number of concerns with respect to the use of STAAD as the analysis tool. RCM agreed 
that STAAD would not perfonm the dynamic analysis that would be required to finalize this 
engineering product, however given the timeframe to complete this preliminary analysis, and 
the tools at hand RCM is confident that this methodology can provide a reasonable 
representative basis of the amplification through the soil. 
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2. Building Stability and Soil Bearing 


The probable amplification of the ground motion due to the soi l layer between the foundation 
and the rock is not defined. As such, the building stability was evaluated at various 
amplification factors and damping values to determine the design margins within these 
variables. The evaluations were performed on the stick model, and the STAAD model at 5% 
and 7% damping. The acceleration was incrementally increased from 1.0, (representing the 
acceleration at bedrock) to 2.0 in order to determine at which point the building would 
become unstable, or when soil bearing would exceed the allowable capacity. 


The evaluation was limited to the east-west overtuming, or the narrow width of the building. 
The overtuming moment for the detailed model was calculated from the vertical spring 
reactions at the corners of the building. The weight is the seismic weight used in the 
response spectra analysis. Shear vertical seismic forces are directly calculated by the 
analyses. 


Values for water uplift, lateral force due to the soil seismic load and soil resistance are fixed 
and independently calculated. 


3. Soil Structure Interaction 


The available properties of the soil and rock where used to determine the probable range 
and most likely value of the amplification of the ground motion from the rock base to the 
underside of mat foundation. 


a. Impedance Factor 


An upper bound of the amplification can be calculated from the rock and soil properties, 
particularly the shear velocity and the density of the underlying rock and the soil cover. 
Some properties of the rock are available in the original site calculation files. Material 
properties of the overburden were provided in the geotechnical reports. Using these values, 
the necessary properties of the materials were estimated. This value calculated does not 
consider the damping of the soil which would slightly lower the value. 


The value calculated based on the estimated material properties is 3. 


b. Building Code 


The National Building Code of Canada and Ontario Building Code provide ratios of based on 
soil types and ground acceleration to simulate the effect of soil structure interaction. For 
building design, the underlying soil is classified and the applicable factors are provided in the 
codes for each soil type. 


The soil types are based on the shear wave velocity and the blow counts. The geotechnical 
reports classified our soil type as Class C, a stiff soil. Two factors are provided in the codes, 
one at a period of 0.2 seconds and a second at a period of 1 second. The 1 second period 
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would fall within the constant velocity range of the site response spectra and the 0.2 second 
factor would represent the constant acceleration range of the response spectra . 


From the modal analysis, the dike natural periods were approximately 0.2 seconds and 
lower. Thus the factors for 0.2 would be the more representative of the amplification factor. 


A review of the calculated shear velocity identified that the soil would fall in the upper end of 
the Type C classification. For the estimate of amplification, the average of the Class C and 
Class D factors was used. This value was compared to the factors for Class A for solid rock. 


The calculated amplification for 0.2 second period is 1.61 . 


The soil factors were derived assuming 30 meters of soil above the rock. The codes would 
recommend that the soil properties could be averaged over the depth. This would lead to a 
lower factor when averaging the rock and the soil. The 1.61 is likely an upper bound on the 
soil factor. 


c. Dynamic Load Factor 


The natural period of the soil over the rock is a function of the travel time of the wave through 
the depth of the soil. Based on the soil depth and the shear wave velocity calculated from 
the soil properties provided within the geotechnical reports, the first natural frequency of the 
soil layer was calculated as 15.78 cycles per second. 


The dynamic load factor for a structure subject to harmonic loading is a function of the 
forcing function frequency, the natural frequency of the structure and the damping value. 
The forcing function frequency can be based on the site MDE curve which provides 
acceleration values vs. frequency. The soil damping ratio was estimated to be 
approximately 5% using the formulas presented in NIST GCR 12-917, "Soil Structure 
Interaction for Buildings and Structures". Using the estimated first mode of the soil, 
amplification factors at various frequencies can be calculated which could be used to 
calculate a pseudo MDE response spectra. 


This approach would limit the amplification for frequencies which are not close to the soil 
value and provide greater amplification to the resonant frequencies of the structure. The 
estimated frequency of the soil is based on the shear wave velocity value. To try to envelope 
any soil material property variability, the soil natural frequency was modified by 10%, 25%, 
and 50%, and the dynamic load factors for the various frequencies were calculated. 


The pseudo response spectra based on the soil natural frequency were utilized to determine 
the expected overturning moments and forces. It is assumed this approach would give the 
best estimate of the amplification of the rock accelerations by the soil. 
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Inputs 


1. Soil Properties 


Additional testing of the soils was requested of EXP in order to determine the required soil 
properties. Values of the bearing capacity, shear modulus (G), Young's modulus and 
Poisson's ratio were determined by EXP based on additional testing at the site. 


The estimated soil shear wave velocity used to calculate the soil damping value was based 
on the shear modulus provided by EXP. 


• E (Young's modulus) - 650 MPa (94.27 ksi) 
• G (Shear modulus) - 250 MPa (36.259 ksi) 
• Poisson's ratio - 0.3 
• Ultimate bearing capacity - 700 kPa (14 .6 ksf) 


Assumptions 


Assumptions were made as to the soil properties and seismic loadings in order to proceed. 
These assumptions will be validated during detailed design. 


1. Soil Springs 


The stiffness of the soil would be based on spring constants calculated using the provided 
soil properties in accordance with the NEHRP "Soil-Structure Interaction for Building 
Structures" (GCR12-917-21) , including adjustments for embedment and dynamic loading. 


2. Response Spectra 


The evaluation was based on increases to the ground motion due to the earthquake on rock 
for which the existing site spectrum was generated. A soil-structure interaction analysis (ie. 
FEA modelling) will be performed during detailed design to validate the response spectra 
amplification value. 


The responses spectra utilized the maximum ground acceleration of 0.12g (Design Guide) 
modified for 5% and 7% structural damping. 


The design response spectra for the soil level will need to be calculated and verified based 
on definitive soil perimeters by a geotechnical engineer. 
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Limitations of the Analysis Performed 


1. Response Spectra 


As discussed in the methodology section above, an equivalent method to determine the 
amplification due to dynamic analysis was completed. This entailed some empirical design, 
engineering judgment, and engineering research. A detailed analysis will be completed as a 
part of the final design to validate the amplification factors that were calculated in this 
preliminary analysis. 


2. Damping 


Clause 6.6 of CSA N289.3 permits the use of 7% damping in concrete structures when 
designing for the DBE earthquake, or if stress levels are greater than 50% yield . The 
concrete foundation (slab and walls) has relatively low levels of stress, with most of the 
structure well below the 50% level. Although permitted by code, RCM is concerned that the 
use of 7% damping may not be an adequate representation of this structure. Additional 
research is required to validate the use of 7% damping. 


Results 


1. Modelling 


The response spectra analysis results showed: 


• The building natural frequencies were in the area of the highest accelerations on 
the site response spectra; 


• For each direction of earthquake, only one or two modes contributed to the 
loading. 


• Each direction of earthquake had minimal effect on the forces in the tangential 
directions. 


As the soil springs values can have considerable variability, the STAAD calculations are 
required to consider a +/- 50% range, as per clause 5.2.3 of N289.3 Adding mass or 
stiffening of the soil to modifying the natural frequencies would not likely change the building 
accelerations. 
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2. Acceleration Threshold 


The results of the analyses determined that soil bearing is not a concem until the seismic 
factors are near the upper bound for the 5% damping scenario. The goveming limitation for 
the building is stability (overturning), and the upper thresholds for which the accelerations 
can increase are; 


• 1.25 times for the 5% damping response spectra, and 


• 1.4 times for the 7% darnping response spectra. 


The range for allowable amplification is 1.25 to 1.4. 


3. Acceleration Demand (Dynamic Load Factor) 


The dynamic load factor was capped at an amplification of 3.0 based on the impedance 
factor. The results from the dynamic loading for the expected range of the soi l frequency is 
an 8% to 15% increase (ie. 1.08 to 1.15) of the build ing overturning rnoment. 


Further, if the soil frequency variability is adjusted by -50%, as per 5.2.3 of N289.3, it would 
equal the building frequency, and the increase in loading is 33%, therefore the likely upper 
bound of the amplification is 1.33. 


The range for expected amplification is 1.08 to 1.33. 


Conclusion 


It was anticipated upon the completion of the prelirninary analysis that significant margin 
would exist between the resistance threshold values for the amplification of response spectra 
acceleration and the conservative estimate of the demand amplification through sound 
engineering principles. 


At the current stage of the analysis, the lower range of threshold amplification values overlap 
the upper range of the expected demand. 


Recommendation 


The results of the preliminary analysis do not provide RCMT with adequate certainty that a 
detailed analysis would produce a stable structure, and as such, RCMT cannot endorse a 
decision to elevate the foundation of the HWMB West Annex at this time. 
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Meeting Minutes 
 


Date:  October 29, 2012 


Subject: Critical Material Handling/Lift Plans 


Location: Project Office Conference Room A 


Attendees: Steve Taras – Health Physics 
  Scott Stafford – Health Physics 
  Amy Gottschling - Kinectrics 


Peter Moore – OPG Projects 
Chris Wood – Environment 
Ian Hartford - Environment 


  Larry Berti – Ellis Don 
  Bruce Smith – Black & McDonald 
  Salima Jaffer – PGL 
  John DeWilde – PGL 
  Elio Fracalanza – Refurbishment Operations 
  
Agenda: 


The D2O Project is currently preparing for day lighting and bulk excavation to support construction of a 
new D2O Storage facility.  The soil removal is scheduled to begin early in the new year.  Excavated soil is 
expected to be approx 16,500 m3, plus excavated bedrock approx 4,500 m3.  Both of those figures take 
into account de-compaction when removed from the ground.  The purpose of this meeting is to start 
discussions with the EPC vendor on how to support and execute this work.  Specifically, the project 
would like to discuss: 


1. Soil and ground water sampling requirements for incorporation into the environmental plan 
2. Possibility of doing in situ borehole sampling prior to excavation 
3. RP requirements during excavation and prior to releasing the soil 


 


Minutes: 


• B&M indicated their plan was to daylight 2,000 m3 (approx 7-m depth) to remove buried services, 
and that soil would be stored temporarily within the PA, then returned to the hole in order to install 
caissons. 


• B&M/EllisDon is to outline a plan for temporary storage of this soil (how much, when, etc) and OPG 
Projects will attempt to secure the area west of Unit 4 through Campus Plan. 


• B&M/EllisDon asked if soil samples “stale date”.  This issue has not been addressed by Health 
Physics before, however it was agreed that if there is no additional contaminant introduced to the 
site, a rule of thumb would be 18 months as per MOE Record of Site Condition regulations. 
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• Sample requirements – Reg 347 requires one sample only (conventional contaminants).  Reg 153-4 
would require 75 samples.  Steve Taras did not see an issue with that number, but needs to check 
with Whitby office. 


• It was agreed if in situ testing is done, no CTP requirement for each soil shipment.  Although, trucks 
themselves need to be scanned as per normal security / rad protection process. 


• Use of the CSA N292.5-11 standard (2.7 uCi/L limit) was discussed.  If MOE agrees, there is a willing 
recipient, and OPG senior management agrees, this would be an option.  This issue is currently with 
Raphael Macalla (Corporate Environment). 


• Larry B. offered to approach a “willing recipient” with proper framing of the issue provided by OPG. 
First this needs to be cleared with Raphael McCalla – Chris Wood to follow up. 


Actions: 


1. Steve Taras to check with Whitby office re: acceptability of in situ 75 sample proposal. 
2. Chris Wood to check with Raphael McCalla if OPG can authorize B&M/Ellis Don to approach a willing 


recipient. 
3. Peter Moore to provide Larry Berti an email outlining the proper information to approach willing 


recipient, if cleared by Raphael. 
4. Peter Moore  to forward Bruce Q2 & Q3 data from the IWST ESA Phase II Project for PGL. 
5. Bruce Smith to provide Peter a proposal for temporary storage of daylighted soil inside the PA. 
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' 
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Confidentiality 


This manual is a proprietary document of Black and McDonald Ltd. It is intended for the use and guidance of Power Generation 
Region employees only. 
No part of this document may be reproduced without the written permission of the Vice President and no part of this document may 
be communicated to any person not entitled to receive lt. 
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Black&MCDonald SOIL MANAGEMENT PLAN Rev 1 Page 2 of 16 


REVISION LIST 


REV# DESCRIPTION OF CHANGE REVISION AMENDMENT 
PREPARED BY DATE 


0 Original Issue Roger Luck 3 Apr 2013 


a. Revised Sec. 2.0 


b. Revised Sec. 3.1 


1 c. Revised Ref. 5.4 Roger Luck 25 Apr 2013 


d. Appendix "B" final issue added 


e. Added Appendix "C" 
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1.0 General 


The scope of this plan is to provide a means for Black and McDonald to inform all interested 
parties of B&M's intended methods and means for handling the excavated soil for the new 
Heavy Water Management Building. 


1.1 Purpose 
The purpose/objective of the Soil Management Plan is to: 
a. Ensure compliance with environmental legislation, regulations and conditions of approval. 
b. Ensure proper records are maintained to meet regulatory environmental requirements. 


1.2 Scope 
The scope of this issue of the plan deals with the following excavated materials: 
a. Daylighting using vacuum truck.(Top 3 metres) 


This plan is a living document which will be revised to address the following additional 
excavated materials: 


b. Caisson drilling 
c. Bulk excavation 
d. Miscellaneous soil excavation. 


This plan is to be used in conjunction with 48070014-CEMP "Contractor Environmental 
Management Plan" (Ref 5.5) 


2.0 Roles and Responsibilities: 
a. Project Manager (PM) - responsible for the overall SMP, ensuring that it is prepared, 


approved and followed. (Bruce Smith 416-791-1898) 
b. Work Coordinator (WC) - responsible for the implementation of the SMP on the project. 


(Kurt McDonald 416-677-7273) 
c. Construction Superintendent (CS) - Responsible for all site construction activities. (Robert 


Nixon 289-685-0553) 
d. All onsite personnel - All personnel are responsible for identifying and reporting any 


adverse conditions or issues that could affect soil management. 


3.0 Daylighting 
3.1 Daylighting 


In order to confirm that there are no underground services that enter the footprint of the new 
HWMB building a vacuum truck will be used to daylight the first three (3) metres depth of the 
foot print. This will be done in a trench like fashion. B&M and field engineering shall verify that 
there are no services and if declared clear the trench will be back filled with lean concrete 
(0. 7Mpa). This is to ensure that the area is stable and avoid cave-ins during the main 
excavation with excavators. 
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The daylighting will continue around the perimeter of the building foot print, when an 
underground service is encountered the area around the underground service will be further 
daylighted in order to allow a construction crew access to relocate the service. The area will be 
fenced off for safety. 


B&M has contracted Kinectrics to sample the first 3 metre depth at 5 borehole locations. The 
test results have indicated that the top 3 metres of soil is below the allowable limit of tritium, 
confirmed with a report. Appendix "B" provides the conclusion of the report only. The full report 
(172 pages) is available upon request.(Ref 5.9) 
Based on the results of the tests the daylighted material will be transported by truck to a 
temporary laydown area (C13 on the campus plan). The plan is to eventually send this 
material to a landfill site outside the PA. 


4.0 Laydown Area C13 (Future site of Rad Waste Processing Building) RWPB 
The temporary laydown area inside the PA is identified as C13 on the campus p!an. 
{Appendix "A") 
The plan for this laydown area is to keep the excavated soils separately: that means no 
mixing at this time. 
Daylighted material (top 3 metres) 


Area C13 which is approximately 80m x 80m will be divided into areas to keep soil from 
different areas without cross contamination. See appendix "B" for tritium limits. 
To contain the daylighted material of approximately 200cuM. An area pad 30mx40m 
shall be constructed of asphalt on the surface with a 400mm high berm on 3 sides 
(Appendix "C"). The area needs to slope towards a sump so that any water would 
naturally drain to the sump. 


This is a temporary storage location and once the daylighting is complete and material 
dried, this material will be transported by truck to a clean landfill site. Based on 
Kinectrics report this material has been deemed "clean" as outlined in Kinectrics 
Report. (Ref 5.9) 
A 20,000 litre storage tank {3wx6Lx2h) has to be in place so that the water collected in 
the sump can be pumped to the storage tank for sampling to determine its quality for 
disposal options. The tank should have an internal weir so the fines may settle out. 
Tank and sump should be checked regularly. 
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5.0 References 


5.1) N-GUID-09701-10013 


5.2) D-INS-79000-10002 


5.3) D-INS-07290-10000 


SOIL MANAGEMENT PLAN 


Environmental Requirements Guideline 


Waste Disposal Guidelines for Solid 


Waste and Recycling at Darlington 


Darlington Spill Prevention and 


Contingency Plan 


5.4) B&M 48070038-Sketch 001 Soil Laydown Pad (C13) (Appendix "C) 


Rev 1 


5.5) B&M 48070014-CEMP Contractor Environmental Management Plan 


5.6) B&M 48070014-SPCP Spill Prevention and Contingency Plan 


5.7) B&M 48070014-GDP Groundwater and Dewatering Plan 


5.8) B&M 48070014-WMP Waste Management Plan 


5.9) Kinectrics K-415072-003 Shallow Soil Sampling (Appendix "B") 
-TM-0001-R00 
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APPENDIX "B" 


Heavy Water Storage Building Project: 
Shallow Soil Sampling during Daylighting Activities - Preliminary 


Results 
Ontario Power Generation - Darlington Nuclear (OPG-DN) 


Klnectrlcs Report: K-415072-003-TM-0001-ROO 
April 24, 2013 


Klnectrlcs Inc 
Analytical and Wasta Services 


Klnectrlcs Inc., 800 Kipling Avenue, Unit 2 
Toronto, Ontario, Canada M8Z SGS 
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Heavy Water Storage Building Project: 
Shallow Soil Sampling during Daylighting Activities - Preliminary 


Results 
Ontario Power Generation - Darlington Nuclear (OPG-DN) 


Klnectrics Report: 


K-415072-003-TM-0001-ROO 
Aprll24,2013 


Prepared by: PotUnoer Gahertv Envtronmenlaf Consultaots Ltd 
Unit 102-250 Waler Street 
Whitby, ON, L 1 N OG5 


Reviewed by: __,, ... MJ"""""--'i_'"-'~==="".;...~..----
RuthBurany,PhO,PEng;J 


Approved by: 


Engineer 
Analy1lcal and Waste Services 
Kinectrics Inc 


(M~~ 
Otto Hemnenn, PhD 
Department Manager 
Analytlcal and Waste Services 
Klnectrics Inc. 


Oaled: April 24, 2013 
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DISCLAIMER 


This report was prepared for Black and M"Donald under the Klnectrlcs Inc ISO 9001 Ouallty Program 
Registered with QMI. Klnectrlcs Inc. takes reasonable steps to ensure that aN work performed shall meet 
the industry standards, and that all reports shall be reasonably free of errors, inaccuracies or omissions. 
This report was prepared In accordance with Purchase Order Number 480051210SR002. 


<0 Kineclrics Inc. 2013 


Iii 
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REVISIONS 


Revision Date Comments Approved 
Number 


DRAFT March 28, 2013 DRAFT RELEASE OH 
ROO April 24, 2013 FINAL RELEASE OH 
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IJ'PGL 
Pottinger Gaherty 
Envlra-omenlal C,,,,_ls Ud 
250 - Si.et, Unll 102 
~ . ONc.t,,a<la LINOOS 
T9059&4110l! 


PGL Ale#: 


DATE: 


TO: 


FROM: 


Re: 


3821-01.02 


April 23, 2013 


f 905 668 4909 
WWW pggn,up com 


Ruth 8urany, Kineetrics Inc. 


Sallma Jaffer, PGL 
John DeWUde, PGL 


Heavy Water Storage Bulldlng Project: 
Shallow Soll Sampling during Daylighting Actlvltes 
Ontario Power Generation - Darlington Nuclear (OPG•DN) 


Rev 1 


Memo 


Pottinger Gaherty Environmental Consultants ltd. (PGL) has conducled shallow-soll sampRng during dayflghUng 
activities to provide disposal options as a part of the Heavy Water Storage Building (1-M'SB) construction project 
at OPG ON. A summary of our work, results and conclusions Is provided herein. 


Background 
A historic splll In December 2009 from Injection Water Storage Tanks (IWST) occurred In the area of the 
proposed HWSB excavation. The IWST water was primarily deminerelized water containing 44,807,000Bq/l. of 
tritium and 58.Smg/kg of hydrazine. 


Twenty-nine boreholes and 28 wells have been Installed since, In the area to Investigate Impacts from the spill 
evenl The lnvestlgaUon Identified tritium Impacts to both soll and groundwater In the area of the HWSB and 
beyond. The Investigation also identified petroleum hydrocarbons (PHC) and limited volatile organic compounds 
(VOC) Impacts. The soil and groundwater quality were evaluated against Ontario Regulation 153/04 Table 3 
!ndustrlal/commerctaVcommunlty standards for coarse-textured soil In a non-potable groundwater condition. 


PGL was contracted to evaluate lhe asphalt, soll, bedrock and groundwater as part of the excavation and disposal 
work required for the construetion project Our sampling program for these materlals was outllned In our Semp//ng 
snd Anslysls Plan (SAP), Heavy Water Storage Building, Ontario Power Generation, Darlington Nuclear 
Generating Station, Bowmanvtlle ON, dated January 23, 2013 prevlously submitted under separate cover. 


Sampllng Ratlonale 
PGL recommended completing an in situ sampllng and scan survey to collect data that will allow for offslte 
disposal of soils. It Is Intended that after the collection of this date, soils can be deated directly for disposal onslte 
or offslte either under a CondlUonal Transfer Permit (CTP) or Unconditional Transfer Permit (UTP). 
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As Identified In our Sampling and Analysis Plan, five boreholes in the area of the proposed building footprint were 
to be compl&ted to augment existing soil and groundwater data collected this past year (2012) at the Site. The 
first 3m (1 O') of each borehole location was daylighted using a vacuum truck operated by Badger Daylighting Inc. 
This preliminary technical memo details the results of the sampling during dayl"tghtlng activities. The rest of the 
soil and bedrock sampling associated with drilling activities will be reported under separate cover. 


To assess disposal options, PGL compared the conventional analysis data with the Ministry of Environment's 
{MOE) standards found In Soll, Ground Water and Sediment Standards for Use Under Part XV.1 of the 
Environmental Protec/ion Act, April 15, 2011. We compared data to both Table 1 Full Depth Background Site 
Condition Standards and Table 3 Full Depth Generic Site Condition Standards In a Non-Potable Ground Water 
Condition. For Table 3 we used coarse-grained soil standards for an lndustriaVcommerclal/communlty use. 


Work Program: Shallow Soll Sampling 
As a part of this work, PGL conducted the follol'Ang tasks: 


• Prepared a Sampling and Analysts Plan as required by Ontario Regulation 153/04; 
Prepared both a health and safety plan and Job Safety Analysis form; 


• Attended a Project Readiness meeting February 15, 2013; 
• Collected shallow-sell samples dumg daylighting work at the five proposed borehole locations (BH281 to 


BH285) 
• Sampled soil at 0.5m Intervals using a hand auger. 
• Logged and screened samples using a Model 3 Ludlum Analog Ratemeter with Model 44-9 pancake detector 


and screened for organic vapours with the use of an RKI Eagle 2 equipped with both photolonlzation device 
sensor and LEL/PPM catalytic sensor: 


• Collected soH samples in laboratory supplies bottles, labelled the bottles and kepi samples refrigerated or on 
lea until submission to the laboratory; 


• Submitted soil samples based on elevated Ludlum Retemeter results, elevated photoionlzation device results 
and to provide vertical coverage, to be representative for the full length of the borehole at each location; 


• Collected composite soil samples and submitted them to OPG chem lab for tritium and gross gamma 
screenin,g. These results were provided to OPG Health Physics to assess the type of release permit for the 
samples prior to shipment to l<Jnectrk:s Inc. (Klnectrlcs) for analysis; 


• Submitted six samples for radlologlcal parameters end conventional parameters and two samples for TCLP 
analyses; and 


• Evaluated the data and prepared this memo. 


Findings 
This technical memo presents the available results of the shallow soil sampling conducted. The results ere 
Included In Table 1 to 4 and laboratory certificates are attached. 


The gross gamma and tritium results from the OPG chem lab for the composite sell samples required for shipping 
are presented in Table A below. PGL obtained conflrmation from OPG on March 25, 2013 that composite soil 
samples for pre-laboratory shipment was not required if Kinectrics was performing gamm11 scans and tritium 
analysis of samples (see included correspondence). A standing condlUonal transfer permit (SCTP 29) was 
provided for use for the rest of the project work. The conditions of SCTP apply to soil only and no OPG Chem lab 
analysis of soil samples Is required. 


2 ll'PGL 
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Table A: Gross Gamma and Tritium Composite Soll Results 


OPGChem GroasGimma 'Frftfum 
Sampl!ID Sample Date (IICl!I!) (µ,Cllkg) 


2013-02-G766 
Feb 20, 2013 


0.00428 0.144 


2013-02-Hl 11 Feb 21, 2013 0.0051 1.97 


2013-02-H493 Feb 22, 2013 0.00474 <0,003 


201~-H494 Feb 22, 2013 0.00283 <0.003 


2013-02-1427 Feb 25, 2013 0.00533 0,365 


Radlologlcal Parameter Results 


-


April 23, 2013 
PGL File: 3821-01.02 


S. Taras Review/Response 


H3> UTP!lmll 
CTP required 


Actllllty and H3 > MDL 
CTP required 


activity > MDL 
CTP required 


activlty > MDL 
CTP required 


Review not required 


Most of the radlonucUde results were less lhan th!I laboratory detection limits with the exception of Potassium-40 
(K-40), Thorium-series (Th-series), uranium-series (U-serles). and tritium (HJ). TrlUum results In the shallow soll 
samples ranged from 18.2 to 291Bq/kg. All tritium results were less than 0.02µCilkg (740 Bq/kg). Refer to Table 1. 


PGL also compared the tritium data coHected with that obtained in previous Investigations. All tritium results from 
CH2M Hill's Investigations of the top 3m of soil from the area are also below 0.02uCVkg. 


The tritium results from the OPG Chem Lab (Table A) vary from the data provided by l<lnectrics. PGL 
understands, based on a conversation with Chris Wood (OPG), that this Is typical and that the Klneclrlcs data is 
considered to supersede the OPG Chem Lab dale .. 


Conventional Parameter Results 


BJEX and PHC El-E4 Results 
All the sample results were below the laboratory method detection limits for the samples submitted. 


Refer to Tabla 2. 


VOC Results 
All the sample results were below the laboratory method detection limits for the samples submitted. 


Refer to Table 3. 


Metals Res,ults 
All the sample results were below MOE Table 1 and 3 standards except for one sample. Sample BH285-2 from 
0.8m to 1m below ground surface (bgs) exceeded the MOE Table 1 standard for electrical conductivity. Bectrlcal 
conductivity is a measure of soil salinity and excess salts have an adverse affect on plants. This standard Is 
intended lo be protective of agricultural habitat which Is not the case here. PGL would argue that since only one In 


LIJ'PGL 
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six samples exceeded electrical conductivity that this is not considered an issue for soil disposal. PGL does nol 
believe that lhls result will affect offsite soil disposal options as landfills do not request this analysis for soil 
disposal. Refer to Table 4. 


Results for sodium absorption ratio are outstanding and will be provided as a part of the Investigation report when 
data Is avalfable. 


Hydrazine was not detected In so11 with the exception of a field blank. This result was only slightly over the 
detection llmlt and Is likely en Instrument issue. 


mg 
The Ontario Regulation 347/588 leachate extraction data is attached. The soil was evaluated against Schedule 4 
and Is not leachate toxic. These soils are classified as non-hazardous and maybe disposed of al an MOE 
approved landrnl. 


QAfQQ 
For ease of use, a detailed discussion on quality assurance end quality control Is not Included In this technical 
memo. Instead It will be included in the larger Investigation report for the full borehole drfiling program. In general 
however, the data meets quality assurance/quality objectives and Is suitable for use In assessing dfsposal 
options. 


Recommendation 
PGL recommends that this memo end resLits be submitted to OPG Health Physics to assess the type of release 
pe!T!lit for the material. 


Standard Limitations 
PGL prepared this memo for our client and Its agents exduslvely. PGL accepts no responslblllty for any damages 
that may be suffered by third parties as a result of decisions or actions based on this report. The memo's purpose 
is to transmit and Interpret monltorlng data end so win need to be used In conjunction with previous reports by 
PGL or others. As Is true for all environmental Investigations, potential remains for the presence of unknown, 
unldentlfted, or unforeseen surface Of subsurface contamination. More or different Investigation may be required If 
other rlsks are Identified. The data presented in this report Is vafld for the date of sampllng, oot site conditions 
may change with time. 


The findings and conclusions ere Site-specific and were developed In a manner consistent with that level of care 
and sknl normally exercised by environmental professionals currently practicing under slmRar condltlons In Iha 
area. Changing assessment techniques, regulations, and site conditions means that environmental Investigations 
end their concluslons can quickly become dated, so this memo Is for use now. The memo should not be used 
after that without PGL review/approval. 


The project has been conducted according to our Instructions and work program. Additional conditions and 
iimltetlons on our !ablllty are set forth In our work program/contract. No warranty, express or Implied, is made. 


Attachments: Correspondence 
Tables 
Soll Lab Resulls 
TCLP Lab Results 


/PPGL 
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REVISION LIST 


REVISION AMENDMEN REV# DESCRIPTION OF CHANGE PREPARED BY DATE 
- -------. 


0 Original Issue Roger Luck 3 Apr 2013 


---- --- -
a. Revised Sec. 2.0 
b. Revised Sec 3 1 Roger Luck 25 Apr 2013 1 I' Revised Ref. 10.4 


! d. Appendix "B" final issue added 
a. Added A--endix '·C" 
a. Revised Sec 1 2 


2 b. Revised Sec. 1.3 Roger Luck 21 May 2013, 
C. Added Sec. 3.3; 5.0; 6.0; 7.0; 8.0; 9.0 
d Chan~ed Sec 5 0 to 10.0 


' a Section 4.0 revised paragraph 2 
Roger Luck 11June2013 3 b Sec 4.0 added paragraph 3 & 4 


C. Revised A-·-end1x ''C" 
a Added Section 1.4 
b. Revised Section 3.3 
C Added Section 3.4; 5 4: 6.4; 7.3: 7 4: 8 3; 11 0 
d. Revised Section 5.1, 5.3 
a. Revised Section 6.2; 6.3 
f Revised section 8 1 
g. Changed Section 9 to Sump and Tank water 


sampling 
h. Changed Section 10 to Back out Prov1s1ons Roger Luck 14 June 201 4 i Added Table A 
I Added Table B 
k. Revised Appendix "C" 
I Added Appendix "D" 
m. Added Appendix "E" 


" Added Appendix "F" 
0 Added Appendix "G'· 


I P- Added Appendix "H'" 
q Added Appendix "I" I 
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h. Removed seclion 1.4 
C. Removed section 3 4 20 Sep 2013 


5 
d. Revised sections 3. 1,3.2,3.3 
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The scope of this plan is to provide a means for Black and McDonald to inform all interested 
parties of B&M's intended methods and means for handling the excavated soil for the new 
Heavy Water Management Bu1ld1ng. 


1. 1 Purpose 


The purpose/obJecl1ve of the S011 Management Plan is to: 
a. Ensure compliance with environmental legislation, regulations and conditions of approval. 
b. Ensure proper records are maintained to meet regulatory environmental requirements. 


1.2 Scope 


Phase 1 


The scope of this issue of the plan deals with the following excavated materials. 
1. Daylighting using vacuum truck (Top 3 metres} 
2. Daylighting using vacuum truck {3m to 5.5m depth) 


This plan is to be used in conjunction with 48070014-CEMP "Contractor Environmental 
Management Plan" (Ref 9.5) 


The scope of this Revision addresses Phase 2 of the HWMB construction schedule. 


1.3 Phase2 


Phase 2 ofth1s plan addresses the relocation of buried underground services, required to be 
relocated in order to build the new HWMB. These services include the following: 


1. Relocation of the Argon and Oxygen tanks 
2 TMOD for SG Cable Duct Bank relocalion 
3 Cut and cap for 6"air line, 12" steam line, 3·· condensate line and 8" water line 
4. PMOD for yard drainage 
5. Relocation of underground inactive drainage line 
6. Removal of underground miscellaneous fire protection line 
7. Relocation of LPSW line 


The details for these activities are covered in various work plans. Items 1 through 6 above 
reach no deeper than 3m 1n depth from grade. 
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1. ProJect Manager (PM) - responsible for the overall SMP. ensuring that it is prepared. 
approved and followed (Bruce Smith 416-791-1698) 


2. Work Coordinator (WC) - responsible for the implementation of the SMP on the 
project. (Kurt McDonald 416-677-7273) 


3 Construction Superintendent (CS) - Responsible for all site construction activities. 
(Kurt McDonald 416-677-7273) 


4. Environmental Consultant- responsible for soil I water sampling as required (Salima 
Jaffer - 905-668-4908 x 113) 


5 All onsite personnel - All personnel are responsible for identifying and reporting any 
adverse conditions or issues that could affect soil management. 


3.0 Daylighting and Excavation 


3.1 Phase 1 


Dayl1ght1ng 
In order to confirm that there are no underground services that enter the footprint of the new 
HWMB building a vacuum truck will be used to daylight the first three (3) metres depth of the 
foot print. This will be done in a trench like fashion. B&M and field engineering shall verify 
that there are no services and if declared clear the trench will be back filled with lean 
concrete (0.7Mpa) This is to ensure that the area is stable and avoid cave-ins during the 
main excavation with excavators 
The daylighting will continue around the perimeter of the building foot print, and when an 
underground service is encountered the area around the underground service will be further 
daylighted 111 order to allow a construction crew access to relocate the service. The area will 
be fenced off for safely. 


3.2 B&M has contracted Kinectrics Inc I PGL to sample the first 3 metre depth at 5 borehole 
locations. The test results have indicated that the top 3 metres of soil 1s below the allowable 
limit of tritium, confirmed with a report Appendix "B" provides the conclusion of the report 
only. The full report (172 pages) is available upon request (Ref 9.9) 
Based on the results of the tests the daylighted material will be transported by truck to a 
temporary laydown area (C13 on the campus plan). 


33 Phase2 


1 Daylighting of scopes 1 through 6 will be done using a vacuum truck. None of the 
daylighting for these services will be below the 3 metre depth. All soil removed for 
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"' 
these activities will be taken to the temporary laydown pad inside the PA ident1f1ed as 
C13. Once on the pad the soil will be dewatered, tested by K1nectncs Incl PGL or OPG 
Chem Lab and 1f radiological testing identifies that the material is not tritiated it will be 
moved to a MOE licensed facility, or to outside the PA (F1 site) 


2. Daylighting of scope 7 (LPSW) will be done using a vacuum truck The top 3 metres will 
be treated the same as scopes 1 through 6. The top 3 metres of excavated soil from 
the LPSW can be reused as back fill of the LPSW trench provided the soil meets the 
conditions listed below. The daylighting of the LPSW system is expected to go to a 
depth of 5.5 metres. In order to daylight to that depth a dewatering system needs to be 
in place, see ref 9 7 for the dewatering system details. The soil from the 3 metre depth 
to the 5.5 metre depth will be removed by vacuum truck and taken to area C13 pad. 
This soil will be segregated on the pad from the balance of soil which is above the 3 
metres depth. Once on the pad the soil will be dewatered, tested and if deemed clean it 
will be moved to an appropriate disposal location. Srnl 1s considered dewatered at the 
discretion of the superintendent 


Conditions for Excavated material at C13 lay down area to be reused as backfill: 


• Meet Engineering conditions for backfill 
• Meet the following parameters: 


o Gross Gamma is LESS THAN MDA. 
o IF gamma activity is GREATER THAN MDA, 


THEN Gamma Scan for Naturally Occurring Radioactive Material (NORM). 
Consultation with Responsible Health Physicist is required. 


o Tritium is LESS THAN 4000 Bq/L 
o IF Hydrocarbon contamination is evident and/or hydrocarbon spill occurred 


and/or suspected, 
THEN, test for MOE Table 3 parameters. (Soil that has exceeded MOE Table 3 
para meters generally cannot be used for backfill). 


o C13 soil to be used for backfill is free of odours, visible staining or debris (i.e. 
garbage, shingles, painted wood, other waste, etc). 


o Note: Consult with Rad Protection {RP) for the number of samples required for 
radiological samples required. 


3. The "TMOD for SG Cable Duct Bank Relocation" scope of work is running outside the 
footprint of the 11ew HWMB so PGL was contracted to perform some additional soil 
sampling along the proposed cable route Ref 9 10 Appendix "D" provides the results of 
this sampling and concludes that the soil is clea11 


4.0 Lay down Area C13 Future site of Rad Waste Processing Building (RWPB) 


4.1 The temporary laydown area inside the PA is identified as C13 on the Darlington Nuclear 
Campus Plan Proposed Refurbishment General Arrangement. (Appendix "A") 
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' ll i li!l!!l!! for C13 Area 


4.2 Area C13 is approximately 80m x 80m a11d will be d1v1ded into areas to hold soil from 
different areas without cross contamination. See appendix "B" for prel1m111ary testing tritium 
results 
To contain the daylighted material of approximately 200cuM, an area pad 30mx40m shall be 
constructed of all impermeable membrane on the surface with a 400mm high berm on 3 
sides (Appendix "C"} The area will slope towards a sump so that any water would naturally 
drain to the sump. 


The volume of soil for each area will be tracked by monitoring the number of trucks for each 
area bei11g excavated and/or calculation of area excavated. A truck tracking form may be 
used to document this information if the need arises. A copy of this form is included in 
Appendix "G". After a truck has dumped soil onto C13. the wheels will be washed off while it 
is still on the pad to ensure no soil from C13 is tracked elsewhere on site. Vacuum trucks 
have a pressurized hose system to facilitate this 


The C13 area will be graded with gravel and sloped towards the sump. This will be covered 
with a 16 oz non-woven geotextile, this will then be covered with 1 layer of Enviro Liner 3040 
followed by another layer of 16 oz non-woven geotextile. To protect the liner, a 4-inch 
Geoweb (Geo Cell) will be in placed on top of the liner, filled with granular b and compacted. 
This Geoweb 1s rated for 40,000 lbs and will protect the liner from possible damage from 
equipment. 


In order to anchor the Env1ro Liner the liner has to overlap the berm and Jersey barriers will 
be placed on the overlapped liner. In addition, some sand bags will be placed in the centre 
area. 


Sediment run-off will be prevented by using a geotextile filter to prevent any sediment from 
flowing out of C-13. 


4.3 This 1s a temporary storage location and once the daylighting is complete and material dried, 
this material will be transported by truck to a MOE approved landfill site .. Based on a 
Kinectrics Inc report this material has been deemed "clean" as outlined in Appendix "B". 
A 68,000 litre storage tank will be in place so that the water collected 1n the sump can be 
pumped to the storage tank for sampling to determine its quality for disposal options. 
Disposal pathways will be implemented according to the Groundwater and Dewatering Plan, 
Ref 9.7. The tank will have an internal weir so the fines may settle out. Tank and sump 
should be checked daily to ensure proper operation according to the CEMP checklist, Ref 
9.5, 


4.4 Soil sent to the C13 area from the footprint 11eeds to be separated based on depth. (i e Pile 
1) 0-3m bgs a11d Pile 2) 3m bgs and deeper). 


5.0 Soil Sampling Protocol 


5.1 011tario Regulation 153104 characlenzes imported fill at a site for purposes of filing an RSC It 
is also used as an industry standard for providing an acceptable level of characleriz1ng soil. 
The Regulation specifies sampli11g requirements if soil is to be re-used as clean fill onsite or 
offsite. If offsite, one sample is required for every 160cuM for the first 5,000cuM and one 
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sample per 300cuM after that. The Regulation also identifies the number of samples required 
to re-use soil onsite. This consists of field screening 50 soil samples and analyzing 10 
samples for every 1,000cuM Based on the nature of the work and the potential contaminants 
we recommend that 10 soil samples be analyzed for every 1,000cuM. 


5.2 The estimated quantity of soil that will be moved to temporary laydown pad C13 1s 
700cuM. Soil samples (following RP requirements 111 Appendix I) will be taken from various 
areas of the pile and sent to the Chem lab or Kinectrics Inc for testing of contaminants of 
concern (radiological and conventional parameters as shown in Table A}. K1nectncs lnc/PGL 
will track the soil samples and issue a report summarizing their findings. Soil samples 
collected for soil intended to be shipped offsite to a MOE approved landfill must be submitted 
to and external lab for testing. 
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Table A: Soil Parameter Summary 


Parameter Type ·. · : _ Analytical Testing 


i H3 = Tritium 


Radiological Parameters GG = Gross Gamma 


GS= Gamma Spectroscopy 


PHC Petroleum Hydrocarbons Fl to f4 


Conventional Parameters 
M&I= Metals and inorganics 


VOC =volatile organic compounds (including benzene, toluene, 
ethyl benzene and xylenes) 


- -- - --


TCLP TCLP = metals and morganics, voe, sVOC, bulk and leachate 
PCBs, SOIi pH and 1gnitib1lity 


5.3 To be taken to a landfill disposal site, the soil must fall within the following specified l1m1ts: 
• Gross Beta/Gamma and Gamma scan must show GG<MDA/NORM 
• Tritium (H,) levels must be less than 0.02 µCr/kg 
• The TCLP test should identify the soil as non-hazardous 


Soil samples will be collected by PGL and soil will be analyzed by the OPG Chem Lab or 
K1nectrics Inc. 


If soil has GG>MDA, RP/Health Physics will be consulted regarding next steps. 


If soil passes Gross Beta/Gamma scans but contains unacceptable levels of Tritium, the soil 
will remain on C13 until the F1 site is ready. The soil will be processed with the rest of the 
soil at F1 


If soil passes radiological analysis but is identified as hazardous (i e. fails TCLP tests), it will 
be disposed of at a hazardous landfill. 


5.4 Radiological and TCLP parameters will be tested and results evaluated prior to determining 
offs1te shipment from Area C13 to a MOE approved land fill fac1l1ty. Additional testing for 
conventional parameters will be required for material to be reused at Darlington, outlined in 
Table A above. 
Once soil is tested newly excavated material should not be mixed with tested material. If 
newly excavated material is mixed in the soil pile would require retesting 
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6.0 Approved Designated Laydown Area 


61 The temporary approved designated laydown area is C13 inside the PA This location has to 
be vacated by October 2013. The plan for soil segregation is as follows for Phase 1 and 2 
work: 


1. Soil from grade to 3 metre depth. 
2. Soil below 3 metre depth for the LPSW system. 


The soil will be left on the pad until it is dewatered. Soil is considered dewatered at the 
discretion of the construction supervisor. 


7.0 Sump and Tank Water Sampling 


7.1 The C13 soil storage pad will have a sump to collect water from the soil and a limited amount 
of rainwater. The water will be held in aboveground tanks. The Ta11k and Sump will be 
inspected daily and an inspection checklist will be completed. The checklist will include the 
following items: date/1ime, personnel name, observed leaks/accumulated debris, condition of 
tank and sump, volume in tank {See ref 9 5 for check list) 


7.2 The tank will be sampled when it is 50% full. The sampling parameters are provided in the 
Table B and Table C below The samples will be submitted to the OPG Chem lab for 
analysis. 
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Table B. Dewatering collection tank parameter part {1 of 2) 


Parameter OPG Limits 
- . ·---··---------, ---


Gross Gamma GG < MDA/NORM 


Total Suspected Solids' QOmg/L 


Visible Oil~ No visible sheen 
---- - --- --- . ----


Total Organic Carbon ~15mg/L 


Oil in watN ~15mg/L 


; pH 
L ---


6.G-9 5 


• Effluent shall be essentially free of floating and settleable solids and cannot contain 011 or any other 
substance in amounts of sufficient to create a visible film sheen foam or discolouration to receiving 
waters 


Table C. Dewatering collection tank parameter part (2 of 2) 


Tritium Level A~tion 


< 0.108 uC/kg {or 4000 Bq/L) Pump out water via Yard Drainage 
.. - ---


>0 108 µCi/kg See Section 7.4, Section 7.5 


7.3 IF the sample results are below the limits in Table BAND Table C 
THEN the water can be disposed to yard drainage 


.. -- -- -


7.4 IF the sample results are below the limits in Table B, BUT exceed the limit in Table C for yard 
drainage pump-out, AND 1t 1s not feasible to dilute the water with dewatenng waste water, 
THEN complete the following: 


Pre-requisite conditions: 


a) Ensure dedicated Vac truck 1s used for all transfers. If a new vac truck 1s required. 
then sample must be submitted for Table B parameters again (i e. start from step 
7.4.2). 


b) The Aquatech holding tank cannot be filled with water during this period If it is 
refilled then the water will need to be tested for Table B and Table C parameters 


c} The vac truck cannot be used for other work until this tote transfer of approx 
80,000L 1s complete. IF the vac truck is used for other work in between, then, start 
at step 7.4.2. 


7.4.1 B&M: Use dedicated Clean Vac truck for all Aquatech holding tank water transfers. 
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7 4.2 B&M· Vac water out of holding tank (about 10 m1nutes}. 


7.4.3 PGL: Sample water in vac truck for Table B parameters and Table C (lnt1um). 


7.4.4 PGL. Obtain results from OPG Chem lab, keep results as part of OWRA Minor 
Mod notification. 


7.4.5 IF the test results meet Table B discharge limits, THEN Go to step 7.4.6. 
IF the test results do not meet Table B discharge limits, THEN Go to step 7.5. 


7.4.6 B&M: Dischargs water from the vac truck to the fore bay at the same location as the 
Box Drain Pump out in a controlled marmer (1hour discharge) 


7.4.7 PGL: Complete Vac truck tracking form (Appendix J) 


7.4.8 B&M. B&M supervisor lo sign off on form (Appendix J). 


7.4.9 Vac water out of holding tank (about 10 minutes). 


7.4.10 Repeat steps 7 4.6 to 7 4.10 until holding tank is empty and as long as the 
prerequisite cond1t1ons are met. 


7.5 IF the sample results exceed the limits in Table Band/or Table C, consult with NR-
Environment. Disposal via Detox to Clean Harbours may be required. 


8.0 Backout Provisions 


In the event that backout condition occurs. excavation equipment should be left 1n a safe 
state. 


1 


2 


Backout in the case of fire or personal injury. In addition to backout procedures, 
workers will immediately notify the GMO who will immediately notify the shift manager. 
If the GMO is not immediately available, contact the Shift Manager directly (x4500) 
Backout in the case of an electrical storm or unsafe weather conditions such as high 
winds, rain or snow. 


3. Backout if petroleum products, oils or contaminated soil is discovered. See N-PROC-
OP-0044 (Contaminated Lands and Groundwater Management) 


4. In the event of a station alarm: Stop work, listen and follow instructions given on the 
public address system. Ensure that the work area does not pose a safety hazard, cover 
any open areas. All workers shall proceed to the designated assembly area identified in 
the daily pre-job briefing. 


5. Backout in the case of a spill eve11t. Follow spill plan actions outl111ed 1n Ref 9.6. 
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APPENDIX "B" 


Heavy Water Storage Building Project: 
Shallow Soil Sampling during Daylighting Activities -- Preliminary 


Results 
Ontario Power Generation - Darlington Nuclear (OPG-DN) 


Klne<.W<::s Ropo,tc K-415072-DOS.-TM-OD01-RDD 
April 24, 201.~ 


K,nactck,a Inc 
Analytical and Waste Servfces 


Klneetrlcs Inc,. 800 Kipling Avonuo, Unit 2 
Tomnla, Onlano, C,,nado MSZ 5G5 
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Heavy Water Storage Building Project: 
Shallow Soil Sampling during Daylightlng Activities - Preliminary 


Results 
Ontario Power Generation - Darlington Nuclear (OPG-DN} 


Klnectrics Report, 


K-41507 2-00:J-TM-OW1-ROO 
Ap'11 24, 2013 


Prepared t>y· l"omnaor Gol1crty ~nvlroamcnt,,I C,Qn~ul\;l/Jt>-U<[ 
Unit 10Z-260 Water Sueot 


Reviewod Oy; 


Whitby, ON, l 1 N OG5 


~J.}_et, .!-Le,,~-' 
Rulfi B«,"ony, PhD, PE:ne(J -
Enal.,ee, 
Analytloal and Wasto So,vlcos 
Kmectcle>lnc 


'"""""''-_(,)~._-~ 
OU<> Hoc,mann, PhD 
Uopactmon! Manay•r 


Anal)Ucal and Waste Services 
KlneCUIGS lno 


OJ>toU· April 2', 201~ 


" 
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DESClAIMER 


Th~ repor! was prcparad for Black and M'Donald undor tl,o Klnectrlc;; Inc ISO 9001 Ouolltv Program 
Registered wllh QMI. Kloectr1cs Inc. takes reasonable steps to e"5L//e that all work perfOJmed shall meet 
the industry ,tsndar<ls, and 1'1al all report, shall ~e "'"'°""bly free of error,, 1nacc,,ri,cles or omi,sians. 
This "'P"" was pceparad rn HCCOfdaooe w11h PU<chaso Oeler Number 480051210SR002 


<;, K,aoclric, Inc, 2013 
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REVISIONS 


Revision Date Comments Approved 
Number 


DRAFT March 28, 2013 DRAFT RELEASE OH 
ROO A rl/ 24. 2013 FINAL RELEASE OH 
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/PPGL 
Pottingor Gaherty 
'"'"'""'"''" '"°"'""' ua '"'"'~'""'" ""' "' 'Nh,11,,, ON c,a .. , ""'"' 
'"'"'"°'' """"'" """Pll0'MOYO 


PGI. FIie#, 


DATE 


TO: 


FROM· 


Re: 


382Hl1,02 


Aµ<,I Z3, ,013 


Rulh Buraoy, KIMC1rJCS Inc 


Solima Jaffe,, PGL 
Jolio DeWilOo, PGL 


Heavy Water Storago Building Projsct: 
Shallow Soil Sampling during Daylighting Activltes 
Ontario Power Gen~ra!jon - Darlington Nuclear (OPG·DN) 


Memo 


Potll"l)Cr G•hMy Envl,on,nc.otal Cansul>sn!s ltd {PGL) 1,.,, cor.duotcd '"'l~w-ao,I o,o,phng during do)hgOl;ng 
aclvUle,, to [Y(Mde dis~os•I apliuos dO a ~"' or"" Heavy Wate, S!Ol'-i)e Bull;J,,,9 (llWSO) ""'''""""" "'"!"'' 
aa OPG ON. A summary of macvmrt<, ""'''"' on<I cofl01u~ons 16 pro'1ded heieln 


Baokground 
A historic sp!II In Dccen,bet 2009 fm,n ln)ec1lotl Water St<,rag, Tanks (IWST) <>=~•d ;, the aco, d lhe 
propo,e(l KWSB e,cavollo", Tho [INST water was prla1aOly demlnerallzcd wator «>'1o<nlng 44.nQ7.D<JOB1il of 
t,,t,um ond 51jJJmgll<~ ot hydra"ne, 


Twenly-a,ne ha,ehnles and 28 wells h,.,e been <nstolled ,rnce, 1n t'1e area to '"'""!gate lmpoct. frooi me spl'I 
""""' The ,me,1,.,.nan 1denltted e,1,"m """""'' In OOlh ,a,r ar>Q ~mundwaler in 11\e arw of Me HWSB anU 
beyond The lnsa,!gatlon ""o IUooJnod p,,troloum hy,froc.arbons IPHC) >nd 1,m,teci ,,..,i,,,,1a o,gamo oo~po1wls 
(VOC) lmpJcts, The ,;al aod groundwa<er qualll, woro ""'l"otod agaJn,t Ontano Regulafion 15~".l4 T,ble 
ln<fo,,,.,11,ommet<:l,llcornmunity ,randards for coarse-te,,ure<J soil :n a noo -po<able gwundwakr con<JI loo 


PGL was co111rac<ed !o ewluote Cho as~holl, ,oll, OOdrock and gtoandwa<e< " part of tho o,csvat;u, ant! dispooal 
work requi,eO for Ille construction projecl. Ovr sampling irogrom for llie,e matenols was owrm,d In our SM1µ/i,'!l 
ond Analysh /'/ao (SAP). Heavy Waler Sio,oqe Bu!/Cing, Qnla,io Powe, Ceaera!iOll, Ow/NJglon Nuci<8f 
Goaeto/i,,g ~lall,Ja, /Jo,;,mm-~1/a ON, dated J'"""'Y 2'. ,0\3 pra,·loLlsly subm;tt,d ""'" ,ep,r,ale oov.,c 


Sampling Rotlonalo 


ML ,ocommonded oomplel1r,, an in sire, ,ompl1ng ant! soan ,urvey lo ro[ect (1;)10 ~,al will allow for olfsllo 
<J~po,al of ,o11,. It " ,otencl.., thot ottor th• ,01i.,.,on oi it,;, '"'"• ,oils o,.o o, cJaored <1:rectly lo, O!sposal on,H• 
o• ofl"te ,;iher uader • Coadi,,on,I Transfer Perm,t ICTP) or Unocmd11,onal Tc,Mfar Permit {UTP), 
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o,wm. '"" 
PGL FIia. 3'21-"1.02 


As 1denll!ed I" our 5amptl"9 anO Allolys;, Plan, flvta l;,or,,holes in \ho ,rea of the propos;ad b\Jlldlng Footprlnl v.ere 
to he oamp.,iod Oo augment .,;,,ng sail and gcouadwale1 Uata ""llaetad tllls past yoar (2012) at Ille Site, The 
flcst Sm (Hf) ol each baC<lhOOl localNln was daylighted using a vacuum truck operated bj Badger Doyllglmn~ Inc. 
This prellmlnari leclmlcal moino details lhe reslllts of 1he s,mpt,rig dur,ng doil;i,ht,ng acll,,;t~, The ""' of !ha 
soil and t>e<frock sampling a,soclated v,itt, drillin9 a,;t;,1tie, will bo raportad """"' ,oparate "'""" 


Ta"""" disposal optloM, PGL compared lhe con,entlonal analysis dot,, - tt,e M1ni,tri Of En'i<r,run.,,t·, 
(MOE) standards !ound In Soll, Gtourni w,r,.. and Slm,menl 51aa<I""" ro,- U,a Under 1-W XV 1 of 10, 
En~ronmenta/ Pmleoflon Aot, ApnE 10, 2011 We compa,PO data to both Table 1 Full Depth Bacltgrcund SIie 
Cooo;aon Stand'"'' and Tables F"II O.pth Genetic Sito Gotldmon Standards In a Non-Potable Ground Water 
Condmon. Fm Table J wa useJ coacse-g,alrr<>d ,all standards for an lndusllfaVcommerdal/ocmmuni!y use. 


Wotk Program: SOallow Soll Sampllng 
/If, a part ol 0111s work, PGl oonduolod tho l~OW1ng '"'"" 


P,epared • Sampling and A<i•lys;, Pten '"requlr@d by Ontarto RogulaLlcn 153/04; 
F'<opatod both a hoalU, and safoty plan '11d JOO Safety Mely.s15 form: 
Me"'1e0 a Prn1eol ReaO,nass maaHng Fobrt"/1 10, 2013: 
Collected shallow-soil samples dmfng da~19hting wo1k ,t the h• propo,ed bruehole loootio,,, (BH21l1 10 
BH200) 
Sompl,d ,oil al o.sn, ,ni,,rvals usl.ig o haJ>d auger: 


• l.ogged and ,creeneO s,mpla, """' a Model 3 Ludlum Allolog R•tMlotor v.ith Model 44.g pancake detector 
sncf '°"'"""' for oioan,c ,spmm; w,Oh lhe Luse of eo RKI Eagle 2 equlpl)Od wllll bot'1 photoloolzation de,io,, 
sensoc and LEUPPM catalylic seasm: 


• Collected soil samples 1n labortalo,y sc,ppllos t>Dlllaa, labaOlad ih• boliro, aad kupt s•mplos rdclaoratod or Cll1 
10< """' si,bm;ss;on lo the labcr•lo,y, 


• Submlnod soil """pies based on elevated Ludlum Rolemet.c resulO,, el•va\ed pl,oloSoni"31,on de,ice rasuli, 
and to pro~de vertical coverage, lo be repco,.,ntal,"" fa< lhe full [anal!, of iha bocahO,e at each localloa; 
Colleote~ eomnosita ,o,I samolos and submltood !1em to OPG cllem lob for lntium onci g,oo, gamma 
sc,eanl"lf, These results were pro~ded 10 Ol'G He,lth Ph1aio, lo"'"'" lhe •w• ol ,aleas• permit ro, u,a 
oomples pOor lo shipment lo ~neclaos !no, (~,nacU,cs) for anal,,1,; 


• Suomlnad six sompl06 fo, /adlologloal parameters and coiwentronal porameters ond IWO sample, foe TClP 
ana[ises: and 


• Evalu.,ad tt,e data and prepao,d lhls '"'"'" 


Findings 
This technl<al memo presents the ovailaOla ,...,11, of Iha shsllov, ,011 sampll"g oonduotod Tho r<asults aro 
;nc<l!ded In Tabfe 1 lo 4 and laho,afori car,f~aloa a,e attached 


The grn,s gamma and 1<1ll"m ,e,ults f,om lh• OPG cl]am lab for lh• oomposltu ,oil ••mplos ,oqul,cd for slllpplng 
ara presanOed 1n Table A ba<ow. PGL obta>Oed i:o.,llrn,allo.i frcm OPG on Maech 25, 2013 lllot compo,ilo soil 
samplas fot P"'-labruator, ,hlpmot>! was not ,equired if ~,ne.ctr,o, was oerfurrn1ng o•mma sa,n, and 1<11,um 
ao,1,,1, of ,ampte, (,., Included corro,pondonce). A ,t,nd<ng con01t1onol i,anoler pom,ii {SCTP W) was 
p,ov~ed for use for the rest of the project wruk, The ormd;,,ns ol SCTP apply ,o soil only and no OPG Chem lab 
,na1,,,, of 0011 ,om pies" required 
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Ae,,! 2J, 2"1' 
P<lLFMe, S!'1-0l QI 


fablo A, Gros• GMlma '"d Tr~lum Compo•~· Soll Rosu It, 


<;IPG Chem s,,~plo Pat. Gro,o Gamm, Trltlum S. T~~• ~~~ow1~,~~onso - I Sample IP (~CilW (~C,ll<g) 
Feb 20,201 3 


i 0,1'4 f<3>UTPllmn ,on-<2-G"• "·'""'" CTI'"''""'' ' ! .. - '" . ---
i 201:l--02-Hll1 Feb 21 ·'"'" 0 00,1 '"' Actwll, "'' HS > MDL 


CTPa,qwmd ------ - - -- --- ---~ - -- -------------
,0 11--0;> -f<-103 Pab:»,2013 0.00414 <O 003 acti,ll' > MDl 


CTP <cqUl,od --
201 3--02-f<-IO< Feb 22, 2013 0.002&:l <O 003 acfal~ > MDI. 


CTP 1<,ultecl 


'"' 02-1427 Fub l~, ,01' 0 00633 
0 "' 


Ro"-'woo1,oqo,md i - ---- -


Radrologicol Paromete, Result, 


M0<t oJ tM radlonucl~• casul1, ""' lass lhea "'" labo,8'oty do,,cuon hm,~ with tha e,:Oep,lon of Po1as.,,m-40 
(K-40), Tl1o~um-le, (lh"'8~es), uraolum-sono, (U<aenes), and "'°""' (H3) Miu.a 1esU1e; la, fo s»a1low ,o,I 
somµt.,s ranged !rem 18.2 lo 291Bq/kg. 1111 tJltlum reslllts were less !hon 0.02µC!¼J (740 B'l'/;g), Rofo, to Tsblo 1 


PGL also compared llio orlUum ~ata collecw:I wllh that obtalaod In p1iwlous 11ives,lgaUon, All tritium '"'"11, from 
CH2M Hllrs mve,Ugalon, of<lie top Sm or 0011 frnm the "''' are also below 0.02cCVkg. 


Th• 11i0ur,, ,osull, i,om <ho O~G Chom Lab (Tabl• A) va,y fmm Cha date pm,lded by Krnectric,;. PGL 
understand,, Dased on a conversa1lon wllll Chris Wood (OPGJ, liat <his IS t)Plcol and th>ll lhe Kloec~lts data is 
oon,idere<i ,, supersede t'1e OPG Chem I ab o,t, 


Conventional Parameter Reoul!• 
BTEX and PHC F1•F4 Results 
All !he samplo «1sults wot• bOlow iho labo1ato1y mo1hoJ <letectl0>1 irnlts fer Ute ,ampla, >Ubmillod 


Rcfor to Tablo 2, 


voe Results 
Al: tho sample ,a,ults ""'" be.'ow u,. t,uoratory meihoJ detecOon !mite fo, u.,, sample, '"bm;tte; 


Rafe, to Tatrle J, 


Mela ls Results 


Ai, the sarnple """11' were befow MOE Tabla 1 and J staadacds except for one ,ample. Sample BH28G-2 from 
O.Bm to 1m below """"d surlace (bgs) emaadad U,e MOE rabto l ,,aadatd fo, eleol,;col cnad,,ctr,rty. ~le,,t,1esl 
conductl;lt, Is a ineasu,o of soil sallnlly an<I =ass sol<s hove aa ad,orsc alfoct on plarrls lhro s1aada,cl Is 
Intended lo be p1otcctlve of agricu'rural habitat wlJch Is not !he case here. f'GL woukl argue thatslnc,, 01111 on, In 


' 
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'""'''"· '°"' pGL /.Ne 3e'1-<l1 02 


,r, sample, e>:eeeded elecOlcal cond"'1lvlty th,t tllis is not conS1dered an"""' for sail d,spoaal. PGL doe,, not 
believe 1hot lhis result "111 affecl off,ire soil d,spo,al opE1ona as laadf,lts da a<>t aaque,t 1hl, an•ly,ls far soil 
di,po,al, ReJecto Table 4. 


ReaulIB for sodium aOOorplon "'I"' are out,tond1n~ and w,11 be pm,ldad as a part of Um 0,vo,LigdiO" Je~ot( llmen 
dat,," a,aaab[e. 


Hydrazine was no! detected 1n soil "11h Iha a<eep1ion a( a field blat,k ThCS resull was only slightly CNel the 
deloet,an l1rn1I anO is likely"" las1'Llmaal '"""" 


= Th, Ootar,o Regut,1,on 30,,,s~ t,acti,<e e,lcaot"m data is auached Tho soil ""'' el'flluaoeJ against Sche<lule 4 
and Is "ot loactiata Lo,lc Tha,e ,alls ""' da!Ssillocl a, non•hazardous and ma)'be '11,po,eO of at aa MOE 
app,o;o<l lat.JIiii 


For """ of use, a tlet,allacl <llscusslM on quamy a,asu1'u1ee ood qua!ly conlrol not mclu'1e0 ;n lhi, lee''"''"' 
memo lm,Umd will ho lnclude<I in !he larger lnvestlgaloa report fo, Iha full booahola d,111,"<) prngram. ln goaa,al 
how,ver, the dakS meets 1uat1ty assumnc:olq,al,ty 0P1act1ve, and Is ,u,t,ble fo, usa la a,,ssslno clOSp,sal 
o~l,on,. 


Reoommendation 


PGL recommeods that 1hls memo and results be subrn,,e<I lo OPG Hea11h Phy,;,, lo ,,;.sass tha typa of "'l•ase 
permit for ,a, m,leri•I 


Standard LimltoUons 
PGL p,apa,ad ll,ls rnomo for OU/ client an<I IIB '113enIB exclusively. PGI. aooopis no ,.,ponalblC,ty fa, any d,magas 
ttial may be suffered t,y th11d parfles os o result of Oe,,.,ans o, aC,ons based an this ,aporl. Tha mamo's pur~ose 
Is <o transrn1I and interpret rnon1lonng dol• and so will ,ooad l<l t,, used In conitmotlon v.itll pro~ous repMs by 
PGL o, o1hecs. As Is tru• for all an,,,<mmontal ln,,.,,11,alons, potonlfal remains for the presence of uol<nov,n, 
unldonollod, or unfornsoon su,face or subsurtaco contamination, More oc dlffe.-enl 1nve,Ogal1on may be ce<JUir.d If 
o1ha, risk; '"" ldontmctJ. Tl1e da,a presented In thts repo:t is v,Od lo• U-,o oa,e of ,arnphne, but s,le amdlioaa 
may change v.ilh time. 


The findln9s aOO conclu8'ons •r• S1le-,pocnio and we,e da,elopad In • manna, waslsl<l"l with thai level of care 
and s\111 aacrn•lly o>.arei"d by en'1<0'1mantal pmlasslonal, cur,enly practlclno under srmfar con01t1ons 1n the 
area Changiag sssassmea,t toelml~uos, ,-,,~laUons, and site condition, mean, ttial en~1onmentat 1nve.slga,,n, 
and tl,al, co,,cluslons call ~ulckly become dated, so ttil, memo Es for u,;e now The rnerno should no1 be used 
aner that w!ttiout PGL review/approval. 


1'110 projoct has been ccnducted acrordlt'!] to o"r ie,tructlon, ,no ""'"' ~rr:,qram Addl!iaaal condltlOn, a,od 
C1mik,llons oo au, l"01r;t:, oro ,at forth In our wmk pmg,am/oon,ract Na ,_,,,,,nly. O></lfOS< or lmpllOO. Is made. 


Al<aohmenl,c Comsspaadoaoo 
Tablas 
Soll Lab R°"""' 
TCLP Lab Results 


' lt"PGL 
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/PPGL Pottinger Gaherty 
Soa,=me,~, C=•~""'"• "" 
ZC<a w.,,e, c0<o,, Ua" "" 
w, .. ,,, nN """'"'" , <N o~s 
T "'15 65' ;so, 


PGL F<I~ #c 


DATEc 


,o. 


FROM, 


Re: 


F SOO cc8 <,o, _..,,,,,,,,,.,"~"" 


3021-01 02 C~blc Toonch 


May2S.2013 


Ru1h Bucany, Klnectnce lnc 


Sallir,o Jaffer, POL 
WIii Gaher<y, PGk 


l-leayy Water Management aullcllng Project: 
Cable Trench S<>tnpling (SG TMOD) 
Ontario Power Gonerntlon - Darlington Nuclear (OPG-DN) 


Rev 5 Page 25 of 34 


Memo 


Pomngec Gah"'LY l'"vlrun"•~ntal Co"»ul,"t,tS U,I (~GL) Salnpled ~hall= sofJ in advance o! doyllghting "c!lvmos 
lo support rnlocaHon of utll;<y serv,ce cables as a part of !ho Hoa,y W"!c, Mon~gement Bu,ldinQ (HWMB) 
const.-ucHon prnJec\ a\ OPG DN. l'h,o oumm~rl.ws our woo., rnsults and conclusiuno, 


Bac~grou,;d 
A hlstoncal spill ,n Deoemhe, 2000 from Injection Wale< Sto,~ne Tonl<s {IWST) Gcco,,,ed m >he a,ea nf ,he 
1,ro,>c,oe<J HWMB ~,eavsUnn The IWST wate, was m-imadly Oemlne,all,eci wste< oont,lnlng 44,~U7 ,()Ollflq/1. o! 
tr1\lum and W.~mg/kg af hydre,lne. 


Twenty,nlna ba,aho1as and 2B walls have been ,ne(alled <n the a,ea to lm,es,,gate ,mpscls from Iha ap;II The 
;nvest,gatlnn lcientrned l<itaum Impacts to bolh aoll and gro,.mOwate, ,n the "'"·' of the HWSB and beyond The 
lnvestlgaHnn also •denoOed petrnle"m hydrncm.,.,ns (PHCJ and ,imlted vnlatl<e n,ganic compmmd• {VOC) 
Impacts, The oo;f and groundwaoe, qua<lty were evaluate<i a~alnst ,,,.,a,-lo Re~ul~l)n11 1hel/n4 T,>l)le :, 
lnduso-lol/oom01eccl~l/oommun"y stendamo k,c cna,se-teXlured soll In o nnn-po,able grn"n«w,,te, condl.,on. 


PGL was contracted to evaluate the asphatt. so,I, badrnck and g,oundwate, as po" of the e,cavat1on and d;aposal 
won< r,,qul,ed fo, the cons(ruct1on project. Ou, sampllng prog,am fn, 111ese rnawlala was ou>i;nad 1n ou, Janua,y 
W. 201S Sampimg and Analyms P/an (SAP), Heavy Waler Srwage Bw/d1ng. Ontario Power General!on. 
Darllngrnn Nuclear Generalln_q Srat!on, /3owma"v/ik> ON, 


As an adOed scope ltem, PGL was ,equested to co<lect add,t,ona, sofl ••mplas ,a cha,actariza sha1'ow so;la that 
a,e to be ,emovad du,;ng dayhghfing acUv,t,ea fa, a ulllily service cable french TNs add;t,onal wmk was 
,equa.steO by Black & McDonafd (B&M). The t,anch ,s astimotecJ to he 200m long by 450mm deep by 900mm 
wide, The volume of ma,e,la! 10 he esoava,ed fo, the Uer,cl1 Is n,srn', The "'""'""I w;ll •=ntual1y be d,sposed of 
o!foue bul will be ternix,,~ll(y 010,ed wn>,;n the P,oteolM Ne~ (PA) on an asphai, pad In a desl~naled a,ea called 
G13. 
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M,,y"4, 2013 
P<,/. Filo· 3021-01 .o2 


To assess disposal options, PGL eotnpacad lhe anolya'• dala with the Ministry of Envrconmcnt's 
(MOE) sta11dards Soll, Gtoum/ Waler and Sod,monl Slamiacds fa, Use Und~r Perl XV. I of 1/te EnvltvmrwnJal 
Pr'Olo~/ID11 Act, Apnl 15, 2011 We compeced data to bolh Tabl~ 1 rull Pepth ~ackg"'""d Sito Cond,t,on 
Starida>t<Js """ Table 3 Furl Paplh Geneclc Site Condl<lon S1a11dards In a Non-Po\,iblo Ground Wate, 
For Tabla 3 wa used coarae-;:,,a,ned anti standRrds for an lndust,i.1Vcommmcial/commu"i[y uae. 


Work Program: Cable Trench Sampling 
PGL cacommended =mposlte sampllnG, as detailed ,n a Fcbrue,y 4. 2013 ama,I. and navisad Macch 16, 0<'1~ 
(AttRchment - Com,spo11dence). A,; a pact of this wmk, PGL conducted the ,Ollow,ng tas>sc 


/\ttended a pre.-jD\l brief un A,Jrfl 24, 2013, howave,. wmk authorization and 1'1e con,plete(f ciEg cacd Wern 
defRyed: 
CoClac"'d two composite so>I samples (cump1-02 and comp2--0.45) from th,,-e separate holes In the 


tcench locaoEon on April 25, 2013 from two depth lnta.vala, O 2m to O 1m and O OSm to O.Qm below 
g,ound surface at each of mo three loca!,ons, 


• so;1 waa =llec"'d In laboratory-supplled boWos and wara labelled; 
• Clca,-,,d samples ofh,jte by RP unda, a standing CondlUonal Trans foe Permit: 
• ·, ra,,sfe"OO Sam,.= "' • coole, packed with Ice under ot,Rln af custody 10 Klne<1ncs I"<.,: 


Reou~sted ca<11ologlcol and oonvont,onal pa,amate,s analys;s on owo samples (cnmp1-0.> and comp2--0.45) 
and one duplicate; onJ 
Evaluated the dRta and p.-.,pared tl1ls memo, 


Findings 


Co1wentlonRI pRr.aot,ete,~ met applicable sEancia;ds except ohrom,um and nickel ""lie seve"'I radlolog;cal 
standar<ls exceeded detection Jitmt.s The rasults ace included ,n Table 1 to 4 sml IROOrsto,y oe,@caks ma 
otoachod. Tito sull Jr, tt,a these hole, was s,rnilar and con,p,Jsed of sand and 9mvel foll 'MU, occaslMal <>obblas 


Radiological Psramete, Results 


oF tha ,ad<onuclida ,-,,suits wera Iese than U\e labornto, y JclouUun 1;.,,,1a ~xecp\ 
• Potasslum-40jK-4o), 
• Thortum-<'erle• (To-se~cs); 


U,anium-ae,;ao (U-ae,ies); and 
• Tnt,um (H3) 


Trlllum results In tho <,-.,,nposlt,, sod samples cangad from 11.4 to 15.4B«1kg. All <<itl"m '''""'"' we,o leso lhan 
u,mµCl/k;a (740 B,1/kg) (T dblc 1) PGL companad lhe tm,um dats collected wlth p.-evlous lnves\lgatlons. All tnt,um 
,esults From CH2M I l;ll's invosbgat,ons of Ina tap 3m of sol! fmm the RffiS of the pcoposed HWMB are also below 
U.02uC"kg, 


Conventional Param<>ter R<>sult<; 
BTEX and PHC F1-F4 Results 


All the sample caaults we,e below the lat,oratory m~thod detection llm;ts fur ,he sat11plas subm;ttad (Table 2). 


/VPGL 
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May 24,201, 
POL F,/o·362'-U1 o; ------ .. -------· 


Al! the •ample results wer,, below the laboratory method detection linnts fo, !ho samples subm;ttad (Tabla 3). 


Metals Result~ 
All !ha samp!e ,aault,, we.-e below MOE Tahl~ 1 and S st~ndarOs except lor tw,, analytical paramctccs: chrom,um 
and nickel (Table 4), Co1np1.0.2 and i,s dllplloate sample exceeded the MOC Tabla 1 standacd to, chmm,um ""d 
the dupllc"'e ~lso exceeded the MOC Table a skomJ.a,d Th~ dupl,cata samplo alao exceeded the MOE Table 1 
standard fnr nickel. 


TCLP 
The Ontano Regufatlnn ~•·1n;sa le,,chale extraction da~~ WSlS complelud duo to tho oh,om,um exeaadam,a and is 
attached. The soil was eval<'ated against Sehedcole 4 at>d Is""' leachate tox;c_ These so,la ara class,fiad aa non-
hacardous anO nwybe dlSp<>s~d of 3t Jn MOE approved landfill. 


Fo, easa o, uaa, a deta;led d,scusslon on quality as..surnnce ~nO ~u~llty conlrol as not ,ndu<Jud in this lechn;cal 
memo A duplicate ""mple was oolleoted for sn>I s~mple comp1 .. o.2, howuvu,, ,;n<-<> the sampling mothodology 
was composite •~rnpllr,g, the samples are a mixture or so!I colloctad from there dff,arant spots from the same 
depth lnte.val and are non-homor,enous. Tloc rcl~llvc pc,cunt d,ffarnnce fm the dupl;cate aampfe does nol meet 
!he gener~lly no.-xplable ,ange for so;[ sampl~s. Howovcc. \he data meets qual;ty assurance/quai,ty objec1;,.,. 
and Is suitable for uso In MS<:SSlng dispose,] upt,ons. O,scoss<on w;th the laboratmy Indicated that the vsri~t;on in 
chromium ,osul!s arc dua to non-hom"!Jenaoua samples, a common ,ssue wllh soll<l~. 


Conclusl<>n/Re~ommandaUon 
PGL undec,,tand 1'101 the wll will Oe tempo,arlly sWed al C13 w,th;n lho PA Tha material w;11 eventually bo 
removed fmm tile PA to a new l1olrllng oren .,,aslJe the PA on ma easts<da of the OPG-DN property. Th,a area la 
oalCed Fl, The soils from f-1 ,,,;11 be ,c-sampl<ad and dlsp<>sal op\lons w,11 be rs-evaluated at tha1t;me. 


POL recommends that lhls memo and results be subml\led lo OPG Hoaf\h Phys,cs for evalua"on of rasults. 
AdQltlonol samples may he nec~soa,y ta assess«,<: \yp~ uf release pa,m,t foe the matanal prnc to ram oval from 
lhe PA 


Standa,<I Limitations 
PGL p,aparad lh;s mamo for ou, c1;an1 and ,ts agents axclus;vely PGL aacep\s t\O ,esponslhllrty ra, any damauos 
thal may be suffered by thmj parties as a result of dec,s;ona or actions P<Ooed an this report, Tho memo's purp<,so 
,s to t.-ansm;t and lnta,prat mon]to,jng da1a and ao wm need to he 1,oe<l In conjc,nctlon wllh pr~v,ous repo,ts by 
PGL a, others. As ia true fo, alt envlmnmental lnvestlqn~ono, potenUal eomain& foe lbu presence of unknown. 
urndantlfied, o, unfo,eoeen suriaoe o, auhs<iriaoe con1amlnatlon, Mo,e o, dlffocont ;nvcsUgat,on may ba raquiced ,f 
othe, risks are ldenUfOe<I, 7 he data preseu(cd In this ,cow b valid fo, the data of samplmg, but a;te cand,t;ons 
may chan~e with time, 


The Sndings and conclus;ons a,e s;te--speciac and wece developed ln s mar,ner consistent wim that level of ca<e 
and sk,ll nonnally e,erci,ad by envkonmental pmfess,nn.,,a o"rrently pr~ctlclno unde, s;,n;laf cundltlu"s ,n the 
a,ea. Changtng aasessmenl t~cl1n1~ues, rcqulotlons, and "5\e oonJ;fons moans lhat anv,ronmantal ,nvastigat,ons 
and thel, concl,.slons can <1ulo~ly become date<I. so Ohls me,no ,s for uso now The memo should not be uasd 
atter that without PGL rovlcwlapprovol. 


, /Ji/J"PGL 
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rri~r tn cxoavatrWl. p,rf..,m, <lir<d coatamii,ation check of area mlng 1-lil[~· floor 
monitor and GR series meter. The UTP process may continue if unable to perform 
hlftinl surveys due to weather wnd,tion,, surface eonfign.-.1ion <>f it'""c"'~,io11 ha,. 
bo•n in~iatod, 


2. Afle.r ,;;:~ava1ion, obwln IOp/eS(antativo samplos (I 000 ml uolgcne bottle, l2 samples 
per pile, lahehl l<> idemify pile, loctrtjo11 and sam~lo m1mber) of e>eeavmion mnteriol. 
Somple colleclio" rnay re~uire breaking/crushing mo.rerfals ID order to Ii!! srunpl~ 
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j_ Submit to liarlingtru, Chemi,t,y lab for ~amma "'"" an<l tritium analysis uiitil,( the 
Request for Chemical Analysis fo1m O., the fotm, w111cs! !he Chem~stry lab lo 
perfonn a JO(t{I second gamma """" on ,a,nple, n;iag the NORM library. 


·1. Submir Chemistry lab anaiy,;I; reports to Heolth l'llysiemt for review ond 
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5 Mrnitor large pieces of m<tt<rial (i.e. concr<te, osphal~ etc.) wilh a c<mtam!natio,, 
meter (20% ,>f <Llrfw:es) and GR seri<I rneter ( 100% of surfaces) os rru:,.teria! " being 
IMdcrl irrt<> d»poSl!I bm. 
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OPG Proprietary  
Commercially Sensitive 


June 21, 2013 


Memo to file No.: NK38-CORR-38000-0465273 


Re: D2O Storage Project 16-31555 Soil Sampling Management 


 


Sampling and Analysis: 
 
Sampling consists of removing a portion of the material being surveyed for separate laboratory 
analysis and is usually the most sensitive technique for assessing radioactivity levels. Laboratory 
analysis provides a means of identifying complicated radionuclide mixtures, difficult-to-measure 
radionuclides, and very low concentrations of residual radioactivity. Sampling is used to provide an 
estimate of the average radionuclide concentration or level of radioactivity for a specified area or 
volume of material and may be used to validate the results of in-situ or scanning surveys. 
 
Appropriate sample locations are usually identified in the survey design when the locations are part of 
a random or systematic grid approach. 
 
Samples will be required at elevated areas identified during a scanning survey to quantify the level of 
activity present. Sampling and detailed laboratory analysis is typically the most expensive and time 
consuming method of obtaining survey results 
 
Asphalt: 
 
Asphalt samples have been taken to bring the total number up to the 20 samples as requested 
by Radiation Protection. The asphalt is currently stored in Campus Site C4 inside the PA.  The 
D2O Storage project has arranged for additional samples to be taken to Kinectrics for laboratory 
analysis. Monitor large pieces of material (i.e. concrete, asphalt, etc) with a contamination meter 
(25% of surface) and GR series meter (100% of surfaces) as material is being loaded into 
disposal bin.   
 
 
Soil: 
 
The soil which will be exposed once the asphalt is fully removed will then be accessible.  
Additional soil samples have been taken to bring the total number up to the 20 samples as 
requested by Radiation Protection. The D2O Storage project has arranged for additional samples 
to be taken to Kinectrics for laboratory analysis. 
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Bedrock: 
 
PGL will grab 15 additional samples of bedrock once the excavation starts to bring us up to the 
minimum 20 samples. Since the bedrock will be remaining on OPG property the bedrock can be 
shipped and segregated on the Campus Plan Site F1.  Although there is no reason to anticipate 
those samples having any activity based on current results, should activity be present, the 
project will bring back the affected bedrock. 
 
Risk: 
 
The number of samples determine here is based on the understanding that there is only tritium in 
the soil.  This is a reasonable assumption based on the source of the tritium (IWST spill) and the 
fact that there has been no identification of other isotopes in the site water samples to date.  The 
determination of the recommended sample size is based on the fact that only tritium will be found 
in the samples.  If, at the time of sampling, further isotopes beyond tritium are found or if the 
determined variability or shift in the initial sampling is significantly higher, then the number of 
samples to represent the data units will need to be increased. 
 
 
Sampling during excavation: 
 
It would be prudent though to collect samples of this material as the job progresses to clearly 
demonstrate all initial sampling and assumptions hold throughout the process, as this is a large 
volume of material that is to be relocated at Campus Plant Site F1.  It is understood that 
approximately 2000 truckloads of material are expected to be transferred during this project.  
Projects and Modifications suggest we sample about 2% of these vehicles or nominally one 
sample per day during the excavation.  These extra samples will not be required to be analyzed 
and reviewed prior to any vehicle leaving the protected area but needs to be analyzed in a 
manner that would permit the taking of any mitigating actions should these samples indicate the 
initial sampling had gaps.  This is anticipated to be of the order of an additional 40 samples over 
the course of the excavation. 
 
In addition to the sampling there is a requirement to have the surface layer scanned with both 
beta and gamma sensitive monitors to ensure no contamination is present on the surface layer 
(most likely contaminated layer from beta gamma emitters).  Surveys are to be performed in the 
area around the HWMB just west of the TRF/HWMB.  Other areas around this building were 
shown to be free of contamination but the surface will need to be surveyed at the time of the 
excavation.  This is also recommended in the COG report. 
 
MOE Guidelines: 
 
Both the Senes and COG reports references MOE based guidelines on sample selection based 
on the volume of the material.  There is some inconsistency here based on the recommendations 
of the NRC guidance vs. the MOE guidance with regards to sampling based on volume or mass.  
For completeness the guidelines from the MOE tables were used and extrapolated to the 
proposed 22000 cubic meters of soil and material intended to be transferred on this project.  The 
result of using the MOE guidance would lead us to select about 62 samples.  This is in line with 
the 60 samples recommended based on the MARSIMM tables and the COG report. 
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Mechanism for Transfer: 
 
N-PROC-RA-0014, Radiological Zoning, Personnel/Material Monitoring and Transfer Permits, 
provides provision in Section 1.6.6 for the transfer of materials that cannot be released in 
accordance with N-PROC-RA-0124, Unconditional Transfers of Materials from Radiological 
Zones.  Such material shall be released under N-FORM-10243, Conditional Transfer Permit.  
The conditions to be applied would include, as understood from the project team, that the 
material will be controlled from further release from OPG control pending further processing  and 
sampling for final release and monitored to ensure such material does not cross contaminate 
other grounds or materials while at its proposed holding area.   


Table 1: Waste Type and Disposal Options 


Waste Soil Disposal Option 


H3 <0.02 µCi/kg and GG<MDA/NORM Can dispose outside of PA either on or offsite 


H3 < 0.108 µCi/kg Can be disposed outside of PA but onsite (i.e. 
Campus Plan Site F1) removed from PA under 
a conditional transfer permit. 
 


Wastewater Disposal Option 


IF H3 < 0.108 µCi/kg and GG < 
MDA/NORM and no PHC 


Soil infiltration or to yard drainage 


IF H3 < 0.108 µCi/kg and GG < 
MDA/NORM and evidence of PHC 
OR 
IF H3 between  0.108 and 2 µCi/kg and 
GG  
< MDA/NORM regardless of PHC impacts 
 
 


 
 
 
Disposal via Detox to Clean Harbours-  
final disposal via incineration 


IF H3 > 2 µCi/kg and GG > MDA/NORM 
regardless of PHC 
 


Consult and typically solidify ship to Nuclear 
Waste Management Division  


 
Prepared by: Tom Minos 
Projects and Modifications 
 
------------------------------------------------ 
 
Reviewed by: Julian Read 
Section Manager Projects and Modifications 
  
------------------------------------------------ 
 
Reviewed by: Rick Fedorowicz 
Section Manager Radiation Protection Programming 
 
------------------------------------------------ 
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August 07, 2013 


Memo to file No.: NK38-CORR-38000-0465273 


Re: D2O Storage Project 16-31555 Soil Sampling Management 


 


Sampling and Analysis: 
 
Sampling consists of removing a portion of the material being surveyed for separate laboratory 
analysis and is usually the most sensitive technique for assessing radioactivity levels. Laboratory 
analysis provides a means of identifying complicated radionuclide mixtures, difficult-to-measure 
radionuclides, and very low concentrations of residual radioactivity. Sampling is used to provide an 
estimate of the average radionuclide concentration or level of radioactivity for a specified area or 
volume of material and may be used to validate the results of in-situ or scanning surveys. 
 
Appropriate sample locations are usually identified in the survey design when the locations are part of 
a random or systematic grid approach. 
 
Samples will be required at elevated areas identified during a scanning survey to quantify the level of 
activity present. Sampling and detailed laboratory analysis is typically the most expensive and time 
consuming method of obtaining survey results 
 
Asphalt: 
 
Asphalt samples have been taken to bring the total number up to the 20 samples as requested 
by Radiation Protection. The asphalt is currently stored in Campus Site C4 inside the PA.  The 
D2O Storage project has arranged for additional samples to be taken to Kinectrics for laboratory 
analysis. Monitor large pieces of material (i.e. concrete, asphalt, etc) with a contamination meter 
(25% of surface) and GR series meter (100% of surfaces) as material is being loaded into 
disposal bin.   
 
 
Soil: 
 
The soil which will be exposed once the asphalt is fully removed will then be accessible.  
Additional soil samples have been taken to bring the total number up to the 20 samples as 
requested by Radiation Protection. The D2O Storage project has arranged for additional samples 
to be taken to Kinectrics for laboratory analysis. 
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Bedrock: 
 
PGL will grab 15 additional samples of bedrock once the excavation starts to bring us up to the 
minimum 20 samples. Since the bedrock will be remaining on OPG property the bedrock can be 
shipped and segregated on the Campus Plan Site F1.  Although there is no reason to anticipate 
those samples having any activity based on current results, should activity be present, the 
project will bring back the affected bedrock. 
 
Risk: 
 
The number of samples determine here is based on the understanding that there is only tritium in 
the soil.  This is a reasonable assumption based on the source of the tritium (IWST spill) and the 
fact that there has been no identification of other isotopes in the site water samples to date.  The 
determination of the recommended sample size is based on the fact that only tritium will be found 
in the samples.  If, at the time of sampling, further isotopes beyond tritium are found or if the 
determined variability or shift in the initial sampling is significantly higher, then the number of 
samples to represent the data units will need to be increased. 
 
 
Sampling during excavation: 
 
It would be prudent though to collect samples of this material as the job progresses to clearly 
demonstrate all initial sampling and assumptions hold throughout the process, as this is a large 
volume of material that is to be relocated at Campus Plant Site F1.  It is understood that 
approximately 2000 truckloads of material are expected to be transferred during this project.  
Projects and Modifications suggest we sample about 2% of these vehicles or nominally one 
sample per day during the excavation.  These extra samples will not be required to be analyzed 
and reviewed prior to any vehicle leaving the protected area but needs to be analyzed in a 
manner that would permit the taking of any mitigating actions should these samples indicate the 
initial sampling had gaps.  This is anticipated to be of the order of an additional 40 samples over 
the course of the excavation. 
 
In addition to the sampling there is a requirement to have the surface layer scanned with both 
beta and gamma sensitive monitors to ensure no contamination is present on the surface layer 
(most likely contaminated layer from beta gamma emitters).  Surveys are to be performed in the 
area around the HWMB just west of the TRF/HWMB.  Other areas around this building were 
shown to be free of contamination but the surface will need to be surveyed at the time of the 
excavation.  This is also recommended in the COG report. 
 
MOE Guidelines: 
 
Both the Senes and COG reports references MOE based guidelines on sample selection based 
on the volume of the material.  There is some inconsistency here based on the recommendations 
of the NRC guidance vs. the MOE guidance with regards to sampling based on volume or mass.  
For completeness the guidelines from the MOE tables were used and extrapolated to the 
proposed 22000 cubic meters of soil and material intended to be transferred on this project.  The 
result of using the MOE guidance would lead us to select about 62 samples.  This is in line with 
the 60 samples recommended based on the MARSIMM tables and the COG report. 
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Mechanism for Transfer: 
 
N-PROC-RA-0014, Radiological Zoning, Personnel/Material Monitoring and Transfer Permits, 
provides provision in Section 1.6.6 for the transfer of materials that cannot be released in 
accordance with N-PROC-RA-0124, Unconditional Transfers of Materials from Radiological 
Zones.  Such material shall be released under N-FORM-10243, Conditional Transfer Permit.  
The conditions to be applied would include, as understood from the project team, that the 
material will be controlled from further release from OPG control pending further processing  and 
sampling for final release and monitored to ensure such material does not cross contaminate 
other grounds or materials while at its proposed holding area.   


Table 1: Waste Type and Disposal Options 


 
 
 
 
 
 
 
 
 
 
 


Soil Management Plan 
Campus Plan F1 


Soil


Greater 
than 


2 µCi/kg  


Disposal via 
Bruce Waste  
Management


Continue 
with  Soil 
Aeration 


Greater 
than 0.108 


µCi/kg  


Disposal  
via Clean 
Harbours


Continue 
with  Soil 
Aeration 


Less than 
0.02 µCi/kg  


Store 
on 


Campus 
Plan 


Site  F1


Dispoosal  via 
Conventional 


Landfill


Water


Less 
than 
7000 
Bq/L


dipose 
via local 


soil 


Greater 
than 7000 


Bq/L
return to 


disposal via 
HWMB 


Dewatering  
System
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Proposed Heavy Water Management Building, Darlington Nuclear Plant, Ontario BRGE00287536A 


1 . Introduction 
This report presents the results of a geotechnical investigation conducted for the proposed 
Heavy Water Management Building located at the Darlington Nuclear Plant in Darlington, 
Ontario. The work was authorized by Mr. Elic Jok, P. Eng. of Ontatio Power Generation 
(OPG). 


The project involves the design and construction of the proposed Heavy Water Management 
Building at the existing Darlington Nuclear Plant in Darlington. It is understood that the 
proposed structure will provide housing for heavy water storage units. The design of the 
structure has not been finalized. 


The purpose of the geotechnical investigation was to determine the subsoil and groundwater 
conditions at the site by putting down a limited number of sampled boreholes and, based on an 
assessment of the factual borehole data, provide an engineering report with geotechnical 
recommendations pertinent to design and construction of the proposed structures. 


Our Terms of Reference do not include a Phase I Environmental Site Assessment of the site. 
However, our Terms of Reference include limited environmental testing on selected soil 
samples to assess the environmental quality of the soils at the site for general disposal purposes. 


The comments and recommendations given in this report are based on the assumption that the 
above-described design concept will proceed into construction. If changes are made either in 
the design phase or during construction, this office must be retained to review these 
modifications. The result of this review may be a modification of our recommendations or it 
may require additional field or laboratory work to check whether the changes are acceptable 
from a geotechnical viewpoint. 


2. Site Description 
The proposed Heavy Water Management Building is to be located on the west side of the 
existing D20 Management Building inside the restricted area. 


The site cUlTently comprised open land with a gravel covered surface. The ground surface in the 
area was generally flat. 
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Proposed Heavy Water Management Building, Darlington Nuclear Plant, Ontario BRGE00287536A 


3. Procedure 
The fieldwork for the geotechnical investigation was carried out dUling the period between 
September 11 and 15, 2007. At that time, a total of three (3) sampled boreholes were drilled to 
depths ranging from 12.85 to 19.60 m below existing grade at the approximate locations shown 
on the attached Borehole Location Plan (Drawing No.1). The coordinates of each borehole are 
also shown in the following Table 1. 


Table 1 
Summary of Borehole Locations 


Borehole No. Easting Northing Ground Elevation (m) 
1 10052.0 9937.0 99.381 
2 10044.0 9926.0 99.701 
3 10045.0 9910.0 99.594 


The boreholes were advanced using continuous flight solid stem augering equipment owned and 
operated by a specialist drilling contractor. In each borehole, samples were recovered using 
conventional split spoon equipment and standard penetration test methods. No relatively 
undistrubed samples in cohesive soils were successfully recovered using thin-wall shelby tube 
due to the stiffness of the soil. Pocket penetration testing was conducted on cohesive soils 
samples to determine the in-situ shear strength. 


Water levels were observed in the open boreholes during the course of the fieldwork. At each 
borehole location, tests for the concentration of flammable gases were carried out using a 
portable combustible gas tester (MSA Model 60). 


At the end of drilling, all the boreholes were backfilled with compacted bentonite pellets. 


The fieldwork was supervised by a Trow geotechnical engineer who monitored the drilling 
operations and logged the borings. All split spoon samples were transported to our laboratory 
for detailed examination following the clearance from OPO. Laboratory testing included 
moisture content determination on all recovered soil samples, natural unit weights and grain size 
analyses on selected soil samples and compressive strength on selected rock samples. In 
addition, one (1) soil sample was tested for pH and sulphate content. Two (2) soil samples were 
analyzed for inorganic parameters for soil disposal purposes. 


The location and ground surface elevation of the boreholes listed in Table 1 were established in 
the field and provided by personnel from OPO. It is understood that the ground elevations are 
referenced to a local datum. 


2 


..... 
Trow 


Filed: 2021-04-19, EB-2020-0290 
Exhibit L-D2-02-AMPCO-137 


Attachment 126 
  Page 4 of 32 







Proposed Heavy Water Management Building, Darlington Nuclear Plant, Ontario BRGE00287536A 


4. Subsurface Conditions 
4.1 Soil 


The detailed soil and rock profile encountered in each borehole and the results of laboratory 
moisture content determinations are indicated on the attached borehole logs (Drawing Nos. 2 
to 4). It should be noted the soil and rock boundaries indicated on the borehole logs are inferred 
from non-continuous sampling and observations during dlilling. These boundaries are intended 
to reflect approximate transition zones and should not be interpreted as exact planes of 
geological change. The "Notes on Sample Descriptions" preceding the borehole logs form an 
integral part of and should be read in conjunction with this report. 


The stratigraphy of the site, as revealed in the boreholes, comprised surficial granular fill/fill 
over deposits of clayey silt till, silt and clayey silt underlain by shale bedrock. 


A brief description of the soil and rock profiles, in order of depth, follows. 


Granular Fill 


Surficially, granular fill was encountered in all the boreholes, extending to depths of about 4.2 to 
5.8 m below existing grade. The granular fill comprised sand and gravel, trace shale fragments. 
Based on the standard penetration 'N' values, the granular fill appeared to be in a compact state. 
Moisture contents of the granular fill ranged from 3 to 8 %. The granular fill was generally wet 
in the lower zone. 


Fill 


Locally at Borehole 1, a fill unit was encountered below the surficial granular fill extending to a 
depth of about 10.5 m below existing grade. The fill comprised black crushed shale and 
appeared in a compact state. Moisture contents of the shale fill ranged from 7 to 10 %. 


Clayey Silt Till 


A clayey silt till deposit was encountered below the granular fill and fill units. The till deposit 
complised grey clayey silt, trace sand and gravel with scattered wet fine sand and silt seams, 
cobbles and boulders. The consistency of the clayey silt till was found to be very stiff to hard. 
Pocket penetrometer testing carried out on the recovered soil samples yielded in-situ shear 
strengths ranging from about 125 to in excess of 200 kPa. Natural unit weight of the fill ranged 
from about 21.1 to 23.0 kN/m3


. Moisture contents of the clayey silt till ranged from about 13 to 
18 %. The clayey silt till extended to depths of about 7.3 to ll.5 m below existing grade. 


A grain size disttibution curve for the clayey silt till is included in Appendix A. 
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Proposed Heavy Water Management Building, Darlington Nuclear Plant, Ontario BRGE00287536A 


Silt 


Below the clayey silt till in Borehole 2 and 3, a deposit of silt was encountered and extending to 
depths of 10.1 to 11.8 m below existing grade. The relative density of the silt deposit was found 
to be very dense. Unit weight of the soil ranged from 21.4 to 22.9 kN/m3. Moisture contents of 
the silt ranged from 12 to 17 %, indicating a wet to saturated condition. 


A grain size distribution curve for the silt deposit is included in Appendix A. 


Clayey Silt 


In Borehole 2, a clayey silt deposit was encountered below the clayey silt till unit and extending 
to a depth of about 11.8 m below existing grade. The consistency of the clayey silt deposit was 
found to be very stiff. Pocket penetrometer testing canied out on a soil sample yielded in-situ 
shear strength of about 150 kPa. Moisture content of the clayey silt unit was about 18 %. 


Shale Bedrock 


Shale bedrock was encountered below the clayey silt till, silt or clayey silt deposits at depths of 
about 11.5 to 11.8 m below existing grade. The shale bedrock was penetrated by coring in NQ 
size using diamond drilling equipment. The core lengths recovered in Boreholes 1 and 3 were 
about 1.5 m, and about 7.6 m in Borehole 2. 


Details of the core logging are recorded on the attached Borehole Logs. Based on the recovery 
and Rock Quality Designation (RQD), the shale bedrock was weathered to moderately 
weathered in the upper 1.0 to 2.0 m, becoming sound with depth. It is not unusual to find 
random clay seams and rubble zones within the shale mass. 


The bedrock is of the Georgian Bay formation (Ordovician period) and underlies this site to a 
significant depth. The predominate rock type is shale, but this shale is interbedded with 
limestone and sha1ey limestone. Typically, Trow has found that the shale component in this 
formation is of the order of 80 percent in GTA excavations. M.T.C. publication RR229 
"Evaluation of Shales for Construction Projects", indicates a nominal 80 to 90 percent shale 
component in this formation. The limestone and shaley limestone components are generally 50 
to 300 mm thick. Laboratory compressive strength testing carried out for four (4) rock core 
samples indicated compressive strengths ranging from 64.5 to 105.4 MPa. The results are 
presented in the enclosed borehole logs and Appendix A. 


4.2 Groundwater 


Groundwater conditions were observed in the open boreholes during the course of the fieldwork. 
End-of-hole groundwater measurements are included in the attached borehole logs. 


Free groundwater was encountered in all the boreholes upon completion of drilling. The water 
level was observed at depths of about 2.08 to 2.54 m below existing grade. 
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Proposed Heavy Water Management Building, Darlington Nuclear Plant, Ontario BRGE00287536A 


The observed groundwater appeared to be derived from water perched within the granular fill 
material and from wet sand and silt seams within the native till. It is likely that this level 
represents the permanent groundwater level at the site which is infelTed to be at a depth of about 
2.5 m below existing grade. 


A record search of the Lake Ontario level data established that the recorded highest water level 
at the GTA area since 1906 was at about Elevation 75.90 m. Please note that this elevation is 
recorded in geodetic, and not the local datum established by OPG. 


The groundwater levels reflect conditions at the time of investigation. Groundwater levels are 
subject to seasonal fluctuations. 


4.3 Gas Vapour 


Monitoring for explosive gases was carried out at each borehole location using a MSA 
combustible gas indicator Model 60 calibrated for methane. 


Generally, methane gas was not detected in any of the boreholes. However, methane gas may be 
present in localized pockets. 
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Proposed Heavy Water Management Building, Darlington Nuclear Plant, Ontario BRGE00287536A 


5. Engineering Discussion and Recommendations 
5.1 General 


The project involves the design and construction of the proposed Heavy Water Management 
Building at the existing Darlington Nuclear Plant in Darlington. 


It is understood that the proposed structure will provide housing for heavy water storage units. 
The design of the housing structure has not been finalized. However, it is understood that some 
storage units may extend onto the underlying bedrock. 


5.2 Building Construction 


5.2.1 Foundation Considerations 


Based on the results of the borehole investigation, it is considered that the site is generally 
suitable for the construction of the proposed building and storage units. The proposed structures 
may be supported on either shallow footing foundation, mat foundation, or caisson foundation. 


It should be noted that the site is underlain by a deep fill material. The integrity of the fill was 
evaluated based on the results of the field standard penetration tests. The fill material was 
generally found to be in a compact to very dense state of compactness. However, the owner 
should be aware that unless records are kept during placement of the existing fill, this material 
should be considered as uncontrolled. There is the possibility of the presence of voided material 
occulTing locally which can lead to isolated areas of distress in the footing foundation. If the 
foregoing is considered to be an unacceptable risk, then it may be necessary to support the 
proposed structures on mat foundation or caisson foundation. 


The preferred means of supporting the structures will be dictated by economics and construction 
constraints. 


Footing Foundation 


The proposed structures may be supported on conventional footings founded on the compacted 
granular fill at or below a depth of about 1.0 m below existing grade. The following bearing 
capacities may be used in the design. 


Factored Capacity at Ultimate Limit State (U.L.S.) = 300 kPa 


Bearing Capacity at Serviceability Limit State (S.L.S.) = 200 kPa 


It is understood that some storage units may extend onto the underlying bedrock. As such, 
foundations set on the weathered bedrock may be designed using the following beming 
capacities: 


6 


..... 
Trow 


Filed: 2021-04-19, EB-2020-0290 
Exhibit L-D2-02-AMPCO-137 


Attachment 126 
  Page 8 of 32 







Proposed Heavy Water Management Building, Darlington Nuclear Plant, Ontario 


Factored Capacity at Ultimate Limit State (U.L.S.) = 2,400 kPa 


Bearing Capacity at Serviceability Limit State (S.L.S.) = 1,500 kPa 


BRGE00287536A 


For S.L.S., the total and differential settlements of well designed and constructed footing are 
expected to be less than 25 mm and 20 mm, respectively. 


Mat Foundation 


For design of a mat foundation for the support of the structures, an average modulus of subgrade 
reaction value of 39,000 kN/m3 may be used, assuming a Poisson's ratio value of 0.3 and a 
uniform contact stress of 200 kPa. It is anticipated the mat foundation will be founded at a 
depth of about 2.0 m below existing grade. The base of the mat foundation should comprise 
compacted granular fill. Since the fill subgrade material may be wet below a depth of about 2.0 
to 2.5 m, the sub grade should be immediately protected with a concrete mud slab upon 
excavation and inspection and approval by Trow. During winter construction, care should be 
taken to ensure that the base of the excavation is protected with an insulation blanket at all times 
to prevent soil from freezing. 


Based on the anticipated mat dimensions, the estimated settlement at the centre of the mat is in 
the range of 20 to 25 mm, and about 10 to 15 mm along the outer edges. 


Caisson Foundation 


Alternatively, the proposed structures may be supported on augered straight shafted cast-in-
place concrete caissons founded into the underlying sound bedrock. The depth to the surface of 
the bedrock is about 11.5 to 11.8 m below existing grade. 


The straight shafted cast-in-place concrete caissons should be extended below the weathered 
zone to a depth of about 2.0 m into the underlying shale bedrock. An allowable bearing pressure 
of 4,800 kPa (S.L.S.) may be used in the design for the caissons founded in the sound bedrock at 
a depth of about 13.5 to 14.0 m below existing grade, subject to inspection during construction. 
The factored bearing pressure at ultimate limit state (U.L.S.) is 7,600 kPa. 


The caissons should be at least 760 mm in diameter and have a minimum length to base 
diameter ratio of at least 3. Temporary safety liners must be installed to prevent water and 
wet/loose soil from sloughing into the drilled shaft, and to allow down-hole cleaning and 
inspection. Hard augering resistance should be expected since crushed shale, cobbles and 
boulders were encountered in the boreholes. A 150 mm slump for the concrete is recommended 
for use to prevent the concrete from having a honeycombed structure or 'hang-up' in the liner 
during withdrawal. 


Each caisson base must be properly hand cleaned and then inspected and approved by 
geotechnical personnel from Trow Associates Inc. prior to placing concrete. 
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Proposed Heavy Water Management Building, Darlington Nuclear Plant, Ontario BRGE00287536A 


The total and differential settlements of well designed and constructed caisson foundations 
placed in accordance with the above recommendations are expected to be less than 15 mm and 
10 mm, respectively. 


For resistance against uplift pressure, an allowable cohesion value of 50 kPa may be used in the 
calculation for the shaft of the caisson in contact with soil. For the portion of the caisson 
embedded in the bedrock, a bond resistance of concrete to weathered rock of 0.4 MPa may be 
used. A minimum of one diameter socket length is required for load transfer to take place. 


For instantaneous, non-sustained loading condition (i.e., seismic loads), it is estimated that the 
bearing pressures may be subjected to 30 % additional loading without significant effect to the 
foundations in limit states design. 


Pile Foundation 


Pile installation will generate significant noise and vibration. In view of adjacent sensitive 
structures, the use of driven pile foundation is not recommended for this site. 


5.2.1.1 Foundation General 


Footings or caissons which are to be placed at different elevations should be located such that 
the higher footings are set below a line drawn up at 10 horizontal to 7 vertical from the near 
edge of the lower footing, as indicated on the following sketch: 


Service trench / 


" A7 
Lower footing 


FOOTINGS NEAR SERVICE TRENCHES OR AT DIFFERENT ELEVATIONS 


All footings and grade beams exposed to seasonal freezing conditions should be protected from 
frost action by at least 1.2 m of soil cover or equivalent insulation, depending on the final design 
requirements. 


It should be noted that the recommended bearing capacities have been calculated by Trow from 
the borehole information for the design stage only. The investigation and comments are 
necessarily ongoing as new information on underground conditions becomes available. For 
example, it should be appreciated that modifications to bearing levels may be required if 
unforeseen subsoil conditions are revealed after the excavation is exposed to full view or if final 
design decisions differ from those assumed in this report. For this reason this office should be 
retained to review final foundation drawings and to examine footing conditions. 
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Proposed Heavy Water Management Building, Darlington Nuclear Plant, Ontario BRGE00287536A 


5.2.2 Groundwater Control 


Provided the excavations do not extent below the observed groundwater level (i.e. 2.5 m below 
existing grade), no major groundwater dewatering is anticipated. Seepage from perched water 
in the fill or sUlface water run-off should be anticipated during construction. It should be 
possible to control and drain the seepage water using conventional construction dewateting 
techniques, i.e. pumping from sumps. 


For excavations extended to below 2.5 m depth, it is anticipated that significant water seepage 
will be encountered within the granular and rock fill layers. It is therefore recommended that 
the groundwater be lowered by a vacuum well point dewatering system prior to excavation. The 
well points should be installed down to below the granular and/or rock fill layer. Within the 
native clayey silt till, clayey silt and silt, the permeability of these soils are relatively 
impervious, and groundwater seepage may be controlled and drained using conventional 
construction dewatering techniques, i.e. pumping from sumps. For flow rate calculation 
purposes, the coefficient of hydraulic conductivity for the granular/rock fill, silt and clayey silt 
till/clayey silt are about lxlO-2


, lxlO-5 and Ix 10-6 cm/sec, respectively. 


Dewatering should be carried out by a special contractor familiar with the site and groundwater 
conditions using their own equipment and expertise. 


5.2.3 Excavation and Shoring 


No special problems are envisaged in constructing the shallow foundation for the proposed 
structure. The bulk excavation is expected to be carried out within the granular fill material. 
Excavation should be relatively straightforward and must be carried out in accordance with the 
latest Occupational Health and Safety Act. In this regard, the compacted fill is considered to be 
a Type 2 soil. 


For guidance, side slopes of 1 vertical to 1 horizontal may be used for the shallow temporary 
excavation anticipated subject to geotechnical inspection. Where loose soil is encountered at 
shallow depths or within zones of persistent seepage, it may be necessary to locally flatten the 
side slopes. 


Deeper excavations should be adequately sloped. Shoring will be required where there is a 
space restriction. For calculations of the triangular lateral earth pressure acting on the shoring 
system, the following values may be used: 


Unit weight of soils 
Coefficient of active earth pressure 
Coefficient of passi ve earth pressure 
Surcharge loads (i.e. equipment or fill stockpiles) 


y = 20.5 kN/m3 


Ka = 0.33 
Kp = 3.0 
q = 10 kPa 


The shOling system should be designed by a qualified structural engineer and executed by 
specialist contractors with experience in projects of similar magnitude. 
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Proposed Heavy Water Management Building, Darlington Nuclear Plant, Ontario BRGE00287536A 


It should be noted that cobbles and boulders occur in glacial deposits and their presence may 
influence the progress of excavation. Methane gas was not encountered in the boreholes, but 
could be present in isolated pockets embedded in the bedrock. Consequently, provisions should 
be made in the contract documents to cover any delays caused by boulder obstructions or 
OCCUlTence of methane gas pockets. 


5.2.4 Floor Slab Construction and Permanent Drainage 


Based on the finding in the boreholes, slab-on-grade construction is feasible at the site and 
may be can-ied out in accordance with the following recommendations. 


Following removal of unsuitable surficial material and rough grading the exposed subgrade 
should be surface compacted and proofrolled with a heavy vibratory roller under the full-time 
supervision of Trow Associates Inc. Any soft spots detected should be sub-excavated and the 
area brought up to design grade using clean approved fill compacted to at least 98 % of its 
standard Proctor maximum dry density. 


All backfilling and compaction operations should be monitored on a full-time basis by 
geotechnical staff to approve material and to ensure the specified degree of compaction has been 
achieved. 


A 200 mm layer of 19 mm clear stone should be placed between the prepared sub grade and 
the floor slab to serve as a moisture barrier. Also, within any unheated areas and service 
entrances to the building, 25 mm of Styrofoam insulation should be provided below the floor 
slab to protect against frost heave. 


For the design of the slab-on-grade construction, an average modulus of subgrade reaction 
value of 39,000 kN/m3 may be used, with a maximum allowable bearing pressure of 200 kPa. 


The ground floor slab should be set above the exterior finished grade. Around the perimeter 
of the building the ground surface should be sloped on a positive grade away from the 
structure to promote surface water run-off and reduce groundwater infiltration adjacent to the 
foundations. 


5.2.5 Additional Earth Pressure on Subsurface Walls 


Design ground acceleration for the project site was determined from the Earthquake Hazards 
Program website by interpolating 2005 National Building Code of Canada Seismic hazards 
values. The map indicates a peak horizontal ground acceleration (PHGA) value of 
approximately 0.122 g at the project site. The value is associated with an earthquake having 2 
percent probability of exceedance in a 50 - year period (0.000404 per annum probability). 


Based on the peak horizontal ground acceleration, the additional inverted earth pressure of 37 
pounds per cubic feet (6 kN/m») should be included in subsurface wall design. 
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Proposed Heavy Water Management Building, Darlington Nuclear Plant, Ontario BRGE00287536A 


5.2.6 Backfill Considerations 


Backfill used to satisfy underfloor slab requirements, in footings and service trenches, etc., 
should be compactible fill, i.e. inorganic soil with its moisture content close to its optimum 
moisture content as determined in the standard Proctor maximum dry density test. The backfill 
against subsmface walls should be a free draining granular matelial confOlming to apss 
Granular 'B'. 


The majOlity of the excavated material will consist of granular fill. It is considered that the 
excavated granular fill material would generally be suitable for reuse as backfill. 


Any matelial containing organic or excessively wet or otherwise deleterious matelial should not 
be used for backfilling purposes. Any shortfall of suitable on-site excavated material can be 
made up with imported granular material, apss Granular 'B' or equivalent. The backfill should 
be placed in lifts not more than 300 mm thick in the loose state with each lift being compacted 
to at least 98 % standard Proctor maximum dry density within the building area before 
subsequent lifts are placed. The degree of compaction achieved in the field should be checked 
by in-place density tests. 


In general, the overburden soils are not free draining and therefore should not be used where 
this characteristic is required, or in confined areas. Imported granular material conforming to 
apss Granular 'B' specifications would also be suitable for this purpose. 


In areas where substantial cutting and filling is required, the compaction of the fill should be 
monitored full-time by a representative of this office. This is particularly important under the 
building where slab-on-grade will be constructed. 


5.2.7 Earthquake Considerations 


The recommendations for the geotechnical aspects to determine the earthquake loading are 
presented below. 


5.2.7.1 Subsoil Conditions 


The subsoil and groundwater information at this site have been examined in relation to Section 
4.l.8.4 of the aBC 2006. The subsoil generally consisted of, in succession, fill, native clayey 
silt till and silt. The shallow foundations, such as footing or raft, will be founded in the 
compacted granular fill. The reported N-values for the soil below the founding level ranged 
from 16 to 90. 


There have been no shear wave velocity measurements carried out at this site and therefore, 
undrained shear strength and N-values will have to be used to determine the site classification. 
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Proposed Heavy Water Management Building, Darlington Nuclear Plant, Ontario BRGE00287536A 


5.2.7.2 Corrected N-Values Nso 


The Average Standard Penetration Resistance shown in Table 4.1.8.4.A. Site Classification for 
Seismic Site Response in OBC 2006 refers to N60 which is defined as "Average Standard 
Penetration Resistance for the top 30m, conected to a rod energy efficiency of 60% of the 
theoretical maximum". It should be noted that the dlillers in the GTA area do not have their rod 
energy efficiencies measured and therefore, computed N60 values are not available for this site. 


For the CME automatic hammer used by the driller for the boreholes at this site, the energy 
transfer compiled by Utah State and reported by GRL in Cleveland, Ohio, indicated that the 
range would be 67-83% and 59-91 % for one and two standard deviations respectively. In our 
opinion, the reported N-value would therefore be approximately equivalent to the normalized 
N60 values as noted in the OBC 2006 for the purpose of establishing the site classification. 


For the purpose of determining the averaged N-values, only the overburden values were used. 
Where the split spoon met refusal in the overburden soil, the N-value has been taken as 100. 


5.2.7.3 Depth of Boreholes 


Table 4.1.8.4.A. Site Classification for Seismic Site Response in OBC 2006 indicated that to 
determine the site classification, the average properties in the top 30 m are to be used. The 
boreholes advanced at the site were to a maximum depth of about 19.60 m depth as per the 
terms of references. Bedrock was encountered within the depths investigated (i.e. about 11.5 to 
11.8 m below existing grade). The site classification recommendation is based on the available 
information as well as our interpretation of conditions below the boreholes. 


5.2.7.4 Site Classification 


Based on the above assumptions and interpretations and the known soil conditions, and in 
accordance with Table 4.1.8.4.A, Site Classification for Seismic Site Response, OBC 2006, the 
Site Class for this site is "D". However, where the entire structure (i.e., building and floor 
loads) is supported on the sound bedrock, the Site Class 'B' may be used in seismic design. 


5.2.8 Subsurface Concrete 


One (1) soil sample from Borehole 2 was submitted for analysis of pH, sulphate and chlOlide 
content. The test results indicated a pH value of 8.3 and sulphate content of 27.3 ppm as S04, 
indicating a "negligible" degree of sulphate attack on subsurface concrete structures. The 
chloride content was 11.0 ppm, indicating a "negligible" degree of chloride attack on subsurface 
steel reinforcing. For information regarding selection of cement type for subsurface concrete 
structures, reference is made to C.S.A. Standard CAN3-A23. The results are enclosed in 
Appendix B for reference. 


12 
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Proposed Heavy Water Management Building, Darlington Nuclear Plant, Ontario BRGE00287536A 


5.3 Limited Environmental Testing 


Two (2) soil samples were tested for general inorganic parameters in the MOE "Guideline For 
Use At Contaminated Sites In Ontario" revised February 1997. Sample location and analytical 
data and the results of the chemical testing (Certificates of Analysis) are compiled in Appendix 
B. 


The two (2) soil samples analyzed for general inorganic parameters met fine to medium grained 
commerciallindustrial land use criteria in Table B of the MOE Guideline for sites in a non-
potable groundwater condition. Therefore, any excess soils requiring disposal during 
construction may be taken to any land based site (except for sensitive sites) accepting fill, 
subject to the indi vidual site owner's approval. 


13 
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Proposed Heavy Water Management Building, Darlington Nuclear Plant, Ontario BRGE00287536A 


6. General Comments 
Trow Associates Inc. should be retained for a general review of the final design and 
specifications to verify this report has been properly interpreted and implemented. If not 
accorded the privilege of making this review, Trow Associates Inc. will assume no 
responsibility for interpretation of the recommendations in the report. 


The comments given in this report are intended only for the guidance of design engineers. The 
number of boreholes required to determine the localized underground conditions between 
boreholes affecting construction costs, techniques, sequencing, equipment, scheduling, etc. 
could be greater than has been can"ied out for design purposes. Contractors bidding on or 
undertaking the works should, in this light, decide on their own investigations, as well as their 
own interpretations of the factual borehole results, so that they may draw their own conclusions 
as to how the subsurface conditions may affect them. 


More specific information with respect to the conditions between samples, or the lateral and 
vertical extent of materials may become apparent during excavation operations. The 
interpretation of the borehole information must, therefore, be validated during excavation 
operations. Consequently, during the future development of the property, conditions not 
observed during this investigation may become apparent; should this occur, Trow Associates 
Inc. should be contacted to assess the situation, and additional testing and reporting may be 
required. Trow has qualified personnel to provide assistance in regard to future geotechnical 
issues related to this property. 


Yours truly, 


Trow Associates Inc. 


Distribution: OPG 
Trow Markham 
Trow Brampton 


P er han, P.Eng. 
Manager, Markham Office 


(5) 
(1) 
(1) 


SL Y/F:\Projects\BRGE0028700\GE00287536A" Darlington Nuclear Plant" Heavy Water Management\Geo Report.doc 
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Proposed Heavy Water Management Building, Darlington Nuclear Plant, Ontario 


Appendix A 


Laboratory Soil/Rock Testing 
Grain Size Analysis 


Compressive Testing 


BRGE00287536A 
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UNIFIED SOIL CLASSIFICATION SYSTEM GRAIN SIZE DISTRIBUTION I PROJECT NO: SRGE 00287536A 1 


• SAND I GRAVEL 
Trow SILT & CLAY FINE I MEDIUM I COARSE I FINE I COARSE 
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! 
If ! 70 , 


/ I i 1 I i i 60 Cl V c: I ·Cii 
en 1/ C1I 


I Il. 50 ..... / ! 
i c: I Q) 
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./ Q) 


Il. 40 
/' 


,/ I i 


1/ 30 I v ...... 
I I 


./ 
/' 


............... 20 
............... 


............... 


I 
10 


0 
I 0.001 0.01 0.1 Grain Size in Millimeters 1 10 100 I 


I 
PROJECT: Heavy Water Management Building 


I z 
0 


LOCATION: Darlington Nuclear Plant r 


I 
Classification of Sample: 0 


(J) 
BOREHOLE #:2 Clayey Silt, trace sand, some c 


:IJ I 


SAMPLE #: 7 
m I z 


I DEPTH: 20-21.5ft 
S' 


i ELEVATION: 


'--- I 


I 
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'" UNIFIED SOIL CLASSIFICATION SYSTEM GRAIN SIZE DISTRIBUTION PROJECT NO: SRGE 00287536A -] .. SAND GRAVEL 


Trow SILT & CLAY FINE MEDIUM FINE COARSE 


I I I : I ffi 100 


lmf+t90 
80 


1 70 


mffi I I 
: i 60 


50 


Cl l c:: 
·iii 
!II cu 
0- r---i: 
CII 
0 ... 
CII 
0-


I i I Til , 40 


I 
I 
I I I I I I II 


20 


IIH 10 
0 


0.001 0.01 0.1 Grain Size in Millimeters 10 100 


z PROJECT: Heavy Water Management Building 
0 ,.-
0 
(f) 


LOCATION: Darlington Nuclear Plant Classification of Sample: 
c: 
:0 
m 
z SAMPLE #: 9 


BOREHOLE #: 3 Silt, trace clay and sand 
() 


DEPTH: 25 - 26.5 ft 


ELEVATION: 
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Compressive Strength of Rock Cores 


Project No.: BRGE00287536a 


Core No. BH 1 
Sample 1 


Location 39' 4" 


Date Cored 


Date Tested Sep.21, 
2007 


Height - (mm) 47.8 


Average Diameter - (mm) 47.5 
Area (mm2) 1772 


UD Ratio (2.5 - 3.0 ) 1.01 * 


Failure Load (kN) 131.11 


Compressive Strength 64.5 
- (MPa) 


Remarks 


Project Name: OPG - Darlington 


Date: September 24, 2007 


BH2 BH2 
Sample 1 Sample 2 


45' 1" 54'9" 


Sept. 21, Sept. 21, 
2007 2007 


43.0 85.0 


47.5 47.5 


1772 1772 


0.91 * 1.79* 


201.14 152.47 


98.8 84.7 


BH3 
Sample 1 


41 '2" 


Sept. 21, 
2007 


44.0 


47.5 


1772 


0.93* 


186.83 


105.4 


* The length too short, the un should have between 2.5-3.0. We getting higher results on 
the shorter samples . 


....... 


LaboratorYR, reseIitative Signature 
I 


Date I 


1:12003-BramptonlProjectsIGeotecimical EnginceringlMat<rials & Quality ManagcmentIOO2000001OO280000\287536a- OPG -DarlingtonlCompressive Strength of Rock 
Cores- Sept. 24. 2007.doc 
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Proposed Heavy Water Management Building, Darlington Nuclear Plant, Ontario 


Appendix B 


pH and Sulphate 
Chemical Analysis 


BRGE00287536A '" ... 
Trow 
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.. j Di, .. of 


Lof:-cmllory 1ut:. 


6820 Kitimat Rd., Unit #4 
Mississauga, Ontario, Canada 
L 5N5M3 


Of CUSTODY RECORD[QC-2(2)] 
= 
Client: Trow Markham 
Address: 70 Gibson Gibson Drive, Unit 12, Markham, Ontario L3R 4C2 
Conrnct: __ ______________________________________________ __ 
Tel: _:::.:90:o;5'--4..:.;7'-'0:...:-0:::.:0::..:7..:::3 __________ Fax: 905-470-9848 


TEL: (905) 821-1112 
FAX: (905) 821-2095 


Page ( 1 ) of ( 1 ) 


Client P.O.#: _________ __ _:___:_::_- __:_ 
Client Project #: BRGE00287536A Anticipated health or chemical hazard: 
Entech Quote#: -----------4 


Sampled by: Raymond Lam 
Invoice to (if other than the client) Guidelines needed: __________ -L _____________ _ 


A I • R d on YSIS equlre 
(/) Q) 


f/j :2 
Q) co (/) 0 co ro [0 '7 =0> 0 u:: :<: Q) 0 Sample SamplinR Information (w: "00 0.. Sample Client Date -- co U + ,,- + 


" Sample J.D. Sampled Matrix * Filtered Preserved Specify details if (!}.± co I ... 
rr - ro L() 0.. 0 -5 


Yes/No Yes/No SDWAl.e E L() X (f) -w 
8 e Reg.170/03 cil w + 0 *** Q) Q) Q) l- I applies+ oQ a: [0 a. 0 


1 BH 2 SS 7 12Sept07 SOIL N N X 
2 


3 


4 
5 
6 
7 
8 
9 
10 


11 
12 


Turn Around Time R.ellnqui$hcd to Entech > 
D; 5-7 Working (oign): 


RUSH: Specify 0 !\"""ived by Enlech I 
::l Contact Lab (.ign): 


Rusl, Charges Apply for <5 days Twooround Time_ Samples Louod By: 


NOTE: Samples Will only be retalDed for 30 days after reporting of results unless specifically requested by client. (Storage charges may then be applicable.) 
" 1) SoillSedimentiGroundwlltcrlSurfacc WaterlEmuentIDrinking Water etc •• Pis. Specify. 
** 2) Please call tbe laboratory BEFORE submitting any samples wbich fall under Safe Drinking Water Act-2002IReg. 169/03 
.,,0 .. > 3} Please specify if water samples are to be filtered by I3.b before analysis. 


-
Entech's YES (NO ") 


Sample Number of 


TempoC Containers Lab Number 
I 


Dace: Time: Method of Shipment: 


Sept 21 AM Pick-UD 
Date; Cond ition: 


Inte: Time; 


! 


+4) Unless specified otherwise, all water samples will not be considered as Drinking Water. as defined in R170/03. 
Rev. 4.0 (21 Apr. 2004) 


See Ovcrle''If 
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.. 1 ... of A&.rri-Sc:n'lc4 


Lat-u;,.t/cry lUG 


6820 Kitimat Rd., Unit #4 
Mississauga, Ontario, Canada 
LSN5M3 


OF CUSTODY RECORD[QC-2(2)] 
Client: Trow Markham 
Address: 70 Gibson Gibson Drive. Unit 12. Markham. Ontario L3R 4C2 
Contact: So-Lim Yip 
Tel: 


TEL: (90S) 821-1112 
FAX: (90S) SZi-2095 


Poge ( 1 ) of ( 1 ) 


Client P.O.#: ________ ---:;---:---;-;-_-;-
Client Project #: BRGE002S7536A Anticipated health or chemical hazard: 
Entech Quote#: _________ -l 


Sampled by: Raymond Lam 
Invoice to (if other than the client) Guidelines needed: _________ --''--____________ _ 


'R d AnalysIs equlre 
en 


Ql c: Ul c: ct! CD U, 
==0) 0 u: Ql Ql 


Sample Client Date Sample Sampling Information (W) "00 D- C;; ,- c: U .s= :l_ + 
"' SampleI.D. Sampled Matrix '* Filtered Preserved Specify details if CD.± :I: 0. co 'S ':;; rr , ct! L1) D-


YesINo YesINo SDWALe E Q; L1) X (f) 'r;; 
o c: en + e Reg.170/03 U Ql W 0 *** Ql f- :I: 


appiies+ a: CD 0. 0 


1 BH 2 SSS Sept 12 Soil N j..J X 


2 BH 3 SS4 Sept 13 Soil tJ J X 


3 
4 
5 
6 
7 
8 
9 
10 
11 
12 


und Time L 
STD:5-7W kinS Days (<1811): 


.fyO Roc:civod by Enu,ch / 
:l Contact L3b (>ign): 


Rush. Charges Apply for <5 day. Tumoround Time, Sample:: Lop By; 


NOTE. Samples WIll only be retaIned for 30 days after reporting of results unless specifically requested by client. (Storage charges may then be applicable.) 
" 1) SoillSedimentlGroundwatcrlSurCacc WaterlEmuentIDrinking Water etc. - Pis. Specify. ' 
.. 2) Plcase call the laboratory BEFORE submitting any samples wbicb Call under Safe Drinking Water Act.2002IReg. 169/03 
'>tn' 3) Please specify if water samples are to be filtered by lab before analysis. 
+4) Unless specified otherwise, all water samples will Dot be considered as Drinking Water.as defined in R170/03. 
Rev. 4.0 (21 Apr. 2004) 


Entech's YES NO 
Sample Number of 


.. ... 1!:-.>:: •. -: 


TempoC Conl:liners Lab Number 
1 
1 


D.te: Time: Method .rShipment: 
Sept 25 PM Pick-up 


Date: Time: Condit jon; 


D.te: Time: 


See Over/eM 
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Client Trow - Markham ENTECH 
Attention: So-UmYip A Dhl'ision or Agri-l3ervice Lab 1m:. 


Project: BRGEOG287536A 6120 Kltimat Rei .. Unit;114 


P.O.: Missls.aauga. ONT LSH 5M3 


Sample Type: Soil TEL: (90S) 821-1112 
Date Sept. 21.2007 
Date Analysed: Sept. 26. 200.7 
Date Reported: Sept.2B, 20.0.7 


Certificate of Analysis 
Data Pertain To Specific Sample(s) Tested 


CONTROL SAMPLE SAMPLE DATA 
PARAMETER MOL Expected FOllnd 


!Sulphate (lJglg) 0,25 16.7 16.9 


pH (units) - 7.41 7.37 


Chloride (pgfg) 0.25 11.0 11,3 


Sample Disposal: 30 Days from the Reporting Date. 
Analyst: MAl OZ 


Recovery Blank 80591 80591 


% BH2 SS7 BH2 SS7 
Duplicate 


101 <:0.25 27.3 27.4 


99 - 8.3 8.3 


102 ""0.25 11.0 11.1 


Method: 
Anions - Extraction lion Chromatography (EPA 300.0) 
pH: EieccrometriclpH-Meter {EPA 150 .1) 


Page 1 of 1 
Asit Raksit, Ph, D" C. Chern 
Manager 


I"'l 
G) 


CL. 
..J a 
f-
0 
f-
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Client 
Attention: 
Project: 
P.O. : 


Trow - Markham 
So-Lim Yip 
BRGE-oD287536A 


Sample Type: Soil 
Date Received: Sepl. 75, 20D7 
Date Allalysed: Sept. 2.4-2&, 2007 
Date Reported: Oct. 01.2007 


A DivIsicn 01 Agrf-Sen-ice Lab Inc. 
B820 KltimBt Rd., f1nH.lU 


Misslssauga, ON L5N $M3 


(W5) 821-1112 
FAX: (90S) 821-2095 


CERTIFICATE OF ANAlYSIS -SOiL STANDARDS FOR USE UNDER PART XV.I OFTHE ENVIRONMENTALPROTECnON ACT (GEtiL. & INORGANIC) 


Data Pertain To Specific Sam Dte{S\ Tested 
' .. -


Standards Method CONTROL SAMPLE SA.MJ!ILE DATA (\IgJg) 


PARAMETER Detection ElIpecLed Concenb'atloo11 Reco1fflY Blank 80640 80641 


Table$2 Tables 2& 3 Tables 4& 5 Limit (lJgfg) Concenb:atlon Found % B-H2 SS8 BHl SS4 
AgricultiJJal & Other Res.nnd. Comm ResJTnIt. COlDTl (pgIg) IJl9/II) 


Prop. Usa. 


Dry Matter (%) - - - - - - - - 99.7 96.4 
IpH (units) 5lo 9 Sto9 5 to 11 - 7.41 7.37 - - 8.9 8.7 
E C emS/em} 0.7 0.711.4 NA/N.A. - 0.15 0.15 - - 0.09 0.12 
SAR 5 5112 NA/NA - - - - - 0.56 0.61 
Arsenic 20 20140 4OJN.V. 1 75.0 74.8 100 <1 <1 <1 
.... admium 3 12112 41/41 1 34.0 34.7 102 <1 <1 <1 
Chromium {VI) " 8 8{8 600/1100 1 23.0 20.0 B7 <1 <1 <1 
Chromium (tolal) 750 750/750 250015000 1 64.0 59.3 93 <1 12.0 6.5 
Cobal1 40 4018{) 250013400 1 28.0 29.8 106 <1 4.6 3.0 
Coppel' 150 2251225 250012500 1 690 798 116 <1 8.4 4.9 
Lead 200 200J1{)OO tOOOJN.V. 2 233 219 94 <2 2.6 <2 
Mercury 10 10J10 57/57 0.05 0.19 0.18 95 <0.05 <0.05 <0.05 
Molybdenum 5 40/40 5501550 2 48.7 52.1 107 <2 <2 <2 
Nickel 150 1501150 7101710 2 231 203 88 <2 6.4 2.9 
Boron(HWE) • 1.5 1.5(2.0 2.o/N.V. 0.02 1.00 1.02 102 <0.02 0.08' 0.10 
Cvankle Free 100 100'100 100/390 0.1 0.10 0.10 100 <0.1 <0.1 <0.1 
Selenium 2 10110 250012500 1 O.SO 0.75 94 <1 <1 <1 
Silver 2{) 20140 2401240 0.3 1.90 1.86 98 <0.3 <0.3 <0.3 
Zinc 600 BOO/GOO 2500/5000 1 177 195 110 <1 29 21 
AfItlmony • 13 13140 44144- 1 0.0100 0.0098 98 <1 <1 <1 
Barium 750 750J15oo 2500/4100 1 102 102 tOO <1 57.6 35.3 
Beryllium 1.2 1.2/1.2 1.2:13.1 0.5 0.50 0.49 98 <0.5 <0.5 <0.5 
Vanadium 200 200(200 910/910 1 19.0 21.7 114 <1 20.3 15.4 
Thililfum 4.1 4.1/32 321150 1 133 110 82 <1 <1 <1 .. .. a) Tabte 2: Full Depth Genenc Site Condition Standards In a potlbie grOtmdwater condition A!I gUldehne cnteoa are for coarse textured 
b) Table 3: Full Depltl Generk; Site Condition Standards in a non-potable groundwater condition HWE - Hot water e)dractable 
y} Table 4: Stratified Site Coooition Slandards in a potable groundWater condition {subsurface soil} Sample data and MDL Llnits are in J,lg/g unless 
d) Table 5: StraUfied Site COJ1dltion Standards in a oon-pOlable groundwater c{)ndition (subsurface seil) otherwise specified 
Sample Disposal: 30 Days from the Reporting Dale. Analyst(s): pz. QS, OZ, MA 
" Control Sample Unit is Jlg/mL for the specifhKJ parameter instead of pg/g unless otherwise specTned. 
Method: 
pH: ExtractionfElecfrometric {EPA 9045) 
EC: Extractian/Electrometric (EPA 120.1) 


Me1als: Digestion/ICP·AES (EPA 3Q50.AI2.Ga.7) 
Cyanide Free: Extraction/Auto-Color (EPA 335.4) 
B (HWE): ExtraClionJICP-AES 


Asil Raksll, Ph. 0 .. C. Cham 
Manager 


As, Se, Sb: DigestiolllHGFAAS {EPA 3OS0A/7(6211742) 
Hg: DigestEoI1fCV-AAS (EPA 7471 Al245.5) 
SAR: ExtraetionJlCP-AES (EPA 200.7J 


Cr(Vl): AlkaHne DigestianfCalQlimetry (EPA 3060AJ7196) 
Page 1 of 1 


,,-i 
lSI 


0... 
-.J 
CI 
f-o 
f-
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Proposed Heavy Water Management Building, Darlington Nuclear Plant, Ontario 


Drawings 
Borehole Location Plan 


Borehole Logs 


BRGE00287536A w ... 
Trow 
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07 -_ LOCATIONS l 


'" BH.1 
"fl"2,024E 


6758N 
9,38'1 El 


C8 
1 L 


I 
I 


I 


I 


___ =, ___ -.-


I' 


" 0 BH. 2 . ! 
! 


N 


Ranlp 


I 
I 


. --11 


Loadin9J 
Dock j 


BH.3 


The boundaries and soil types have been established only at 
Borehole locations. Between Boreholes they are assumed and 
may be subject to considerable error. 
Soil samples will be retained in storage for 3 months and then 
destroyed unless client advises that an extended time period is 
,·equired. 
Borehole locations are apPl"Oximate. 
Borehole elevations should not be used to design building(s) or 
floor slab(s) or parking lot(s) grades. 


I Scale: N.T.S. 


CJ z -o 
--I -:::J 
CO .-
Z 
W 


W 
CJ « z « 
:2 
o 
N o 


GEOTECHNICAL INVESTIGATION 
HEA VY WATER MANAGEMENT BUILDING 
DARLINGTON NUCLEAR POWER PLANT 


DARLINGTON, ONTARIO 


BOREHOLE LOCATION PLAN 


BRGE00287536A I Date: September 2004 I Drawing No.1 
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Notes On Sample Descriptions 
1. All sample descriptions included in this report follow the Canadian Foundations Engineering Manual soil classification 


system. This system follows the standard proposed by the International Society for Soil Mechanics and Foundation 
Engineering. Laboratory grain size analyses provided by Trow also follow the same system. Different classification 
systems may be used by others; one such system is the Unified Soil Classification. Please note that, with the exception of 
those samples where a grain size analysis has been made, all samples are classified visually. Visual classification is not 
sufficiently accurate to provide exact grain sizing or precise differentiation between size classification systems. 


GRAVEL 
MEDIUM COARSE 


0.002 0.006 0.02 200 


I I I I 


CLA Y ,PLASTIC) TO 
SILT [NONPLASTIC 


UNIFIED SOIL CLASSIFICATION 


2. Fill: Where fill is designated on the borehole log it is defined as indicated by the sample recovered during the boring 
process. The reader is cautioned that fills are heterogeneous in nature and variable in density or degree of compaction. 
The borehole description may therefore not be applicable as a general description of site fill materials. All fills should be 
expected to contain obstruction such as wood, large concrete pieces or subsurface basements, floors, tanks, etc., none of 
these may have been encountered in the boreholes. Since boreholes cannot accurately define the contents of the fill, test 
pits are recommended to provide supplementary information. Despite the use of test pits, the heterogeneous nature of fill 
will leave some ambiguity as to the exact composition of the fill. Most fills contain pockets, seams, or layers of 
organically contaminated soil. This organic material can result in the generation of methane gas and/or significant 
ongoing and future settlements. Fill at this site may have been monitored for the presence of methane gas and, if so, the 
results are given on the borehole logs. The monitoring process does not indicate the volume of gas that can be potentially 
generated nor does it pinpoint the source of the gas. These readings are to advise of the presence of gas only, and a 
detailed study is recommended for sites where any explosive gas/methane is detected. Some fill material may be 
contaminated by toxic/hazardous waste that renders it unacceptable for deposition in any but designated land fill sites; 
unless specifically stated the fill on this site has not been tested for contaminants that may be considered toxic or 
hazardous. This testing and a potential hazard study can be undertaken if requested. In most residential/commercial 
areas undergoing reconstruction, buried oil tanks are common and are generally not detected in a conventional 
geotechnical site investigation. 


3. Till: The term till on the borehole logs indicates that the material originates from a geological process associated with 
glaciation. Because of this geological process the till must be considered heterogeneous in composition and as such may 
contain pockets and/or seams of material such as sand, gravel, silt or clay. Till often contains cobbles (60 to 200 mm) or 
boulders (over 200 mm). Contractors may therefore encounter cobbles and boulders during excavation, even if they are 
not indicated by the borings. It should be appreciated that normal sampling equipment cannot differentiate the size or 
type of any obstruction. Because of the horizontal and vertical variability of till, the sample description may be 
applicable to a very limited zone; caution is therefore essential when dealing with sensitive excavations or dewatering 
programs in till materials. 
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Log of Borehole 1 
BRGE00287536A Drawing No. 2 Project No. 


Project: Geotechnical Investigation - Proposed Addition Sheet No. 1 of 1 


Location: Heavy Water Management Building, Darlington Nuclear Power Plant 


Date Drilled: September 15, 2007 


Drill Type: Hollow Stem Augers (CME 75) 


Datum: existing grade 


G 
W 
L 


S 
Y 
M 
B o 
L 


Soil Description 


00 c GRANULAR FILL- sand and gravel, 
0.0 rscattered shale fragments; brown, 
° . moist to very moist oCr 
0.0 
00 c r 
0,Qf--
o 


• Oc 
0,Qr-


00 cr-
0.0 o r-
Oc 
o .0 r-
o o,cr 0.0 
Docr 
0.0 r 
o 


f-- FILL - crushed shale; black, very 
moist to wet 


r-


r-
r-
r-


CLAYEY SILT TILL - trace gravel; 
It I-grey, about plastic limit, hard 
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-
-


-


-
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-


-
-


-
-


-
93.6 


-
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-


-


-


-


-


-
-


88.9 


-
87.9 


- - SHALE BEDROCK - black shale, 
='::='::=I-Iow to medium strength, highly -
----- weathered, scattered 5 to 10 mm thick 
- =.::=f--limestone seams, poor to fair quality -


Bav Formation) 86.5 
END OF BOREHOLE 


NOTES: 
1. REC: Recovery 


RQD: Rock Quality DeSignation 
2. Water Return for all coring 


was 100% 
3. Gas reading in open borehole: 0% 


using MSA Model 60 
4. NQ Rock Core Barrel was used 


D 
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Field Vane Test 
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Combustible Vapour Reading 0 
Natural Moisture X 
Plastic and Liquid Limit 1----8 
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% Strain at Failure 
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Atterberg Limits (% Dry Weight) 
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.. .. 
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I EC 96 0 
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__ L-______________________________ L-_____ ' 


Water Depth to 
Time Level Cave 


1m) (ml 
Prior to rock coring 2.59 , 


Trow 
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Log of Borehole 2 
BRGE00287536A Drawing No. 3 Project No. 


Project: Geotechnical Investigation - Proposed Addition Sheet No. of 2 


Location: Heavy Water Management Building, Darlington Nuclear Power Plant 


Date Drilled: September 13, 2007 


Drill Type Hollow Stem Augers (CME 75) 


Datum: existing grade 


Auger Sample 


SPT (N) Value 


Dynamic Cone Test 


Shelby Tube 
Field Vane Test • t 


Combustible Vapour Reading 0 
Natural Moisture X 
Plastic and Liquid Limit I---E) 
Undrained Triaxial at 
% Strain at Failure 


Penetrometer 


G 
W 
L 


s 
y 
M 
B o 


Soil Description 


o N Value Combustible Vapour Reading (ppm) Natural 
ELEV. E 20 40 80 250 500 750 M Unit 


m y L Weight 


I--k-L=--I-__ __ ----, __ --;-______ -I99. 70 
°0 c GRANULAR FILL- sand and gravel, 
0 0 -scattered shale fragments; brown, -
° moist OCI-
0 0 
°0 el- -


H E kN/m' 
__ ,-___ __ ___ 1rO __ __ 


o X 


I! 0 0 1- - 97.62 2 
0 0 ·c 


0 0 1-


°0 cl-


0 0 1-
°0 c 


-


-


1.,;0:"+;>J1-=--" __ __ ____________ -=1-95.6 
CLA YEY SILT TILL - trace gravel, 


I-scattered fine sand partings; grey, 
'-- about plastic limit, very stiff 


-


-


-


- -


, -


I- -


- -


- -


- -91.1 
SILT - occasional wet silty fine sand 


'-seams; grey, mOist, very dense -
I- -


- 89.6 
CLAYEY SILT - with saturated silt 


I-seams; grey, about plastic limit, very -
I- stiff -
I- - 87.9 


.===== low to medium strength, highly 
=-=I-weathered in upper 2 m, moderatedly -


-=-=-1- to slightly weathered below, scattered 
----- 5 to 10 mm thick limestone seams, -
=====,--poor to fair quality to about 16.5 m, _ 
=_=_= good quality below 
-c::-=-I-(Georgian Bay Formation) 


-=-=-1-


----- -


------


------


-


-


-


-
-


4 


. 


5 0 


6 0 
7 


.:. 
24. 


8 0 


; 9 .... .. 


.. i 
..•. 


X··· . . 22.1 


.. ---.. 


v 21.3 


FEC91 0 
FQD25 0 13 


. 


98.8 \It?" 
.. .. .. 


141----+---+---+''-'-'+---'+-'-'--+'-'--.+.---+-----1 R EC 100 '/0 
1--'-'-+---+-'-'-+''-'-'+----4-'-'--+'-'--'-1'--... '-'-...-+'-'----1 F QD 34 0 


F EC 97°0 
161----t----:-:+---I----t----:-:+---+---t,,-'--t---'--'-1 R QD 50 ° 


C9 
<{ ____________________________ ____ I 


Continued Next Page 


, 
Water Depth to 


Time 


Prior to rock coring Dry 
September 14,200 208 


Trow 
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Log of Borehole 2 
Project No. BRGE00287536A Drawing No. 3 


Project· Geotechnical Investigation - Proposed Addition Sheet No 2 of 2 
S N Vallie Combustible Vapour Reading (ppm) S Natural 
y D 250 500 750 A 


G ELEV. E M Unit 
W M Soil Description p 20 40 60 80 Natural Moisture Content % P 
L B m T Shear Strength MPa Atterberg Limits (% Dry Weight) L Weight 


0 
L H 


_C.2. 
E kN/m3 


83.20 0.1 10 20 30 S 
-- + - ---- - - 17 


- --
' .. R C 100 


-- .. F QD 78°0 - -- I- -
--- ---- I- - 18 


- ----- -- .. 
I- -


-- ... R C 100 - ---- ... F QD 66 0 - -- - - 19 
- ----- -- 80.1 


END OF BOREHOLE 
NOTES: 
1. REC: Recovery ' .. 


RQD: Rock Quality Designation ... . .... 


2. Water Return for ali coring ..... . .. 
was 100% 


. .. 


3. Gas reading in open borehole: 0% 
.. : ...... 


.. . . . 
using MSA Model 60 


4. NQ Rock Core Barrel was used 
...... . ... 


, 
1 .... 
: , 


....... 


... 


.. .. 
.. . .. ... .... .. , .... .' 


1 ..... ... " . .. 
.. 
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.. c:-
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.. ...... .... . .... 


. . ... 
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.. ., . 


., .. I"',,', 
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.. 
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Water Depth to 


Tirne 


Prior to rock coring Dry 
September 14,200 2.08 


Trow 
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Log of Borehole 3 
Project No. BRGE00287536A Drawing No. 


Project: 


location: 


Geotechnical Investigation - Proposed Addition Sheet No. 1 of 1 


Heavy Water Management Building, Darlington Nuclear Power Plant 


Combustible Vapour Reading 0 
Date Drilled: September 14, 2007 Auger Sample rsJ Nalural Moisture X 


SPT (N) Value 0E21 Plastic and liquid lim it 1----8 
Drill Type: Hollow Stem Augers (CME 75} Dynem ie Cone Test Undrained Triaxial at EB Shelby Tube • % Strain at Failure 


Datum: existing grade FIeld Vane Test t Penetrometer .A 


Soil Description 


S 
G 


N Value Combustible Vapour Reading (ppm) S Natural 
ELEV. 250 500 750 Unit 


P 20 40 60 80 Natural Moisture Content % P W B 
L 0 m 


__ -:---,-__ -;----199. 59 
0. 6 GRANULAR FILL- sand and gravel, 
i 00 - scattered shale fragments; brown, 
o . moist to very moist 
O"f-
GO 


1°> cf-


o!) 


! :OJ: 
a. cf-


I: Or-
c u r-


-
-
-
-
-
-
-
-


lo,c __ --194.9 CLAYEY SILT TILL - trace gravel, _ 
. . with fine sand and silt grey, 


. _ about plastiC limit, very stiff -


f- -


- -
- 92.3 


and layers; grey, moist to saturated, I '-very dense 


II = 
r-
r-


r-
i I f-


-
-
-
-
-
-
-


i f- - 87.8 


::::::_::: low to medium strength, highly 
---- r-weathe red , scattered 5 to 10 mm thick -
--::::::-r-limestone seams, poor to fair quality _ 
_ - (Georgian Bay Formation) 


END OF BOREHOLE 
NOTES: 
1. REC: Recovery 


RQD: Rock Quality Designation 
2. Water Return for all coring 


was 100% 
3. Gas reading in open borehole: 0% 


using MSA Model 60 
4. NQ Rock Core Barrel was used 


, 
Trow 


86.1 
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• •........ . ..... , ....•. "';i 


• I • • • 


J , 
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....:: .••••• ...•••..... iT: X····;:% 21.4 
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Ir"··' ..... ". . .... , •. , 
", , 


11 
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I
. I, .. ,....... ...... I.:Z 22,9 
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12 . ',J "". ree-
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.....' I: T ....• " ....... ". ......., 


... 


.... .•.. . .. 


Water Depth to 
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Prior to rock coring 2.54 
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DARRACH Cindy -NUCLEAR



From: O'NEILL John -NUCRFRPRJSPT
Sent: Thursday, May 12, 2011 1:25 PM
To: DNGD:CONT DOCS   -DARLINGTON
Subject: NK38-REP-38000-10001



Hi Corrine, 
 
I tried to find a electronic copy of NK38‐REP‐38000‐10001 but I’ve been unsuccessful. 
 
The copy that I gave to controlled documents is the best copy I have available. 
 
I looked at the document in PassPort and notice the page 27 the location drawing isn’t very clear when 
scanned. 
 
This is going to have to be acceptable as this is the best copy that I have currently available. 
 
Thanks for your help, 
 
John 
 
John O'Neill, EIT 
Projects and Modifications 
OPG Darlington Nuclear 
(905) 623‐6670 ext. 1532 
Internal: 703‐1532 
Pager: (905) 721‐7118 
john.oneill@opg.com 
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NK38-TSM-38000-1 0001 Darlington Nuclear s,"" N "mtl t r. I R'OiO' I 49<of 17 N/A 
me: 


SUPPLEMENTARY TECHNICAL SPECIFICATION FOR NUCLEAR CLASS 3 TANKS FOR 
WEST ANNEX BUILDING 


Foreword 


This document, the associated Design Specifications NK38-DS-38500-10001, 
10002, NK38-DS-38410-10002, NK38-0S-38110-10003 and other referenced technical 
documents form part of design specifications that establish requirements for the design, 
manufacture, inspection, testing, cleaning, and packaging of nuclear class 3 D20 storage tanks 
to be used within the new D20 storage facility to be constructed at Darlington Nuclear 
Generating Station. 
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WEST ANNEX BUILDING 


Revision Summary 


Revision 
Number Date Comments 


ROO 2012·10·26 Initial Issue. 


N·TMP·10019·R010 (Microsoft® 2007) 


Filed: 2021-04-19, EB-2020-0290 
Exhibit L-D2-02-AMPCO-137 


Attachment 127 
  Page 5 of 17 







OPG Proprietary 
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N K38-TS M -38000-1 0001 Darlington Nuclear I ROIO' 17 NIA 
rlle, 


SUPPLEMENTARY TECHNICAL SPECIFICATION FOR NUCLEAR CLASS 3 TANKS FOR 
WEST ANNEX BUILDING 


1.0 SCOPE 


This document, the associated Design Specifications referenced in Section 
2.0(a) and other referenced technical documents form part of design specifications 
that establish requirements for the design, manufacture, inspection, testing, 
cleaning, and packaging of the following nuclear class 3 020 storage tanks to be 
used in the new 020 storage facility at Darlington Nuclear Generating Station: 


• Nuclear Class 3, 50m3 Downgraded D20 Storage Tank of West Annex 
Building 


• Nuclear Class 3, 25m3 Downqraded D20 Tank of West Annex 
Building 


• Nuclear Class 3, 25m3 Clean-up D20 Storage Tanks of West Annex 
Building 


• Nuclear Class 3, 100m3 Moderator Grade & TRF Outgoing and Incoming 
020 Storage Tank of West Annex BuHding 


2.0 REFERENCE 


This Engineering Specification was according to procedure N-PROC-MP-0059, 
"Preparation, Review and Approval of Engineering Specifications". The following 
documents are references in this specification. Unless otherwise stated in the 
technical specification, the latest issues, amendments and supplements of these 
referenced documents shall form part of this speCification to the extent specified 
herein. Any conflict between the requirements of this document and the 
requirements of referenced documents shall be brought to the attention of RCM for 
resolution. 


(a) Ontario Power generation 


• NK38-0S-38500-10001 ROOO, Design Specifications for Class 3, 50m3 
Downgraded 020 Storage Tank of West Annex Building 


• NK38-DS-38500-10002 ROOD, Design SpeCifications for Class 3, 25m3 
Downgraded 020 Storage Tank of West Annex Building 


• NK38-DS-38410-10002 ROOO, Design Specifications for Class 3, 25m3 
Clean-up D20 Storage Tanks of West Annex Building 


• NK38-0S-3811 0-10003 ROOD, DeSign Specifications for Class 3, 100m3 
Moderator Grade & TRF Outgoing and Incoming 020 Storage Tank of 
West Annex Building 


(b) Canadian Standards Association (CSA) 


• CSA N28S.0-08 Update No.2 


N-TMP-10019-R010 (Microsot\® 2007) 
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OPG Proprietary 
Engineering Specification OOCUlTlel1t NU"I'1&tr: 


NK38-TSM-38000-10001 Darlington Nuclear 
I ROOn


: 17 N/A 
TIlle , 


SUPPLEMENTARY TECHNICAL SPECIFICATION FOR NUCLEAR CLASS 3 TANKS FOR 
WEST ANNEX BUILDING 


(c) American Society of Mechanical Engineers (ASME) 


• ASME Section III, Division 1, Subsection NO, 2010 Edition with 2011 a 
Addenda 


• ASME Section III, Division 1, Subsection NF, 2010 Edition with 2011a 
Addenda 


• ASME Boiler and Pressure Vessel Code, Section II , Part A, 2010 Edition 
with 2011 a Addenda 


• ASME Boiler and Pressure Vessel Code, Section II, Part 0, 2010 Edition 
with 2011 a Addenda 


• ASME Boiler and Pressure Vessel Code, Section VIII, Division 1, 2010 
Edition with 2011a Addenda 


3_0 QUALITY ASSURANCE (VENDOR AND MANUFACTURER) 


The manufacturer of the tanks as specified in this document shall maintain a 
quality program in accordance with the following standard: 


• CAN3-Z299.3-8S: Quality Assurance Program 


The manufacturer shall review all subcontracted products or services to detennine 
whether a QA program is required. Where a QA program is required, the 
Manufacturer shall select the appropriate program, evaluate and audit potential 
suppliers as applicable and select suppliers based on their ability to meet QA 
requirements. 


4.0 GENERAL 


The design and manufacture of the tanks as specified in this document shall be 
performed according to all applicable codes, standards and quality requirements as 
specified within this document in conjunction wi1h the Nuclear Design 
Specifications referenced in Section 2.0(a) for Nuclear Class 3 020 storage tanks. 


The purpose of this document is to outline all additional details necessary to 
perform work in accordance with Ontario Power Generation Quality Assurance 
standards for the design and manufacture of tanks as specified in this document. 
This document identifies codes and standards to be followed, vendor interface 
requirements, inspection and shipping details, engineering specifications for 
manufacture and documents to be submitted in accordance with Ontario Power 
Generation Quality Assurance. 


(Microson® 2007) 
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5.0 DESIGN AND FABRICATION REQUtREMENTS 


The design, materials selection, fabrication, examination, pressure testing, and 
certification of nuclear class 3 tanks shall be in accordance with the 
Subsections NO and NF of Section HI of the ASME Code, referenced Nuclear 
Design Specifications under Section 2.0(a), and the additional requirements of 
this document, provided the additional requirements do not violate the code 
requirements. Any conflicts between the requirements of 1his document and 
those of the code shall be brought to the attention of ReM. 


5.1 Supplementary Specifications 


5.1.1 Laws, Standards and Codes 


See Section 2.0(b) and 2.0(c) above for all applicable codes and standards to 
adhere to regarding the design and manufacture of the tanks as specified in 
this document. 


5.1.2 Interface Requirements 


In the event the vendor subcontracts activities, the vendor's QA program must 
include provisions for the control of all activities of the subcontractor to ensure 
all design or fabrication by the subcontractor is in compliance with the vendor's 
QA program, or shall be performed under the vendors QA program_ 


5_1_3 Registration Requirements 


Construction of the tanks shall be in accordance with requirements of ASME 
Section Ill, Division 1, Subsections NO and NF, 2010 Edition with 2011 a 
Addenda. Tank design shall be registered with the Technical Standards and 
Safety Authority (TSSA). 


5.1.4 Environmental Qualification Requirements 


There are no environmental qualification requirements for these tanks. 


5.1.5 Changes in Design and Substitution of Materials 


Specific requirements, design and operating conditions are found on the Design 
Specifications referenced under Section 2.0(b). If there is any change in design, 
materials, etc. to what is specified, the vendor must receive approval of the 
changes before proceeding with manufacture. The vendor shall ensure 
contractual provisions and QA program requirements imposed on suppliers and 
sub-suppliers is such that the vendor shall be notified of any such changes that 
may occur within the supply chain. In the case of revisions to maintenance 
manuals, the vendor shall send copies \0 the buyer. 


N-TMP-10019-R010 (Microsoft® 2007) 
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Alternatively, the vendor shall notify the buyer using the same forms if, for any 
reason, it is unable to provide assurance that there have been no such 
changes. 


The buyer will fOlWard all such notifications to the design authority. Although the 
design authority may solicit the vendor's input, the decision of the design 
authority shall be final on acceptability of changes and substitution . 


For all quotations, the vendor is to provide the buyer with the following: 


name, title, phone number, fax number, and E-mail address of the vendor's 
responsible engineer for use by ReM engineering department representatives , 


5.1.6 Reliability and Maintainability Requirements 


A reliability and maintainability (R&M) data report is required prior to 
manufacture and delivery. 


The R&M data report shall include the following information: 


1) A description of the company's (and sub-contractor's, where applicable), 
organization and procedures by which reliability and maintainability is 
incorporated in the design process and processing of data. 


2) A reliability prediction including: 


(a) A list of failure modes. Ways in which a part or component can fail to perform 
its intended function, 


(b) Estimated failure rates for each mode (failures per hour) - Mean Time To 
Failure (MTTF). 


(c) Life expectancy of critical parts and component. 
(d) Method of detecting failed components. 


3) A maintainability prediction including: 


(e) Estimated repair times for each failure mode (man-hours per occurrence) 
Mean Time To Repair (MTTR). 


(f) Routine maintenance schedule. 
(g) Estimated routine maintenance times in man-hours per year, assuming 


normal maintenance conditions and non-hazardous environment 
(h) A list of special tools, training and skills required to meet MTTR 


4) Comparison of R&M values for the component originally supplied and the 
replacement. 


5) A description of the service organization, including availability of service 
engineers, spare parts and stocking arrangements. 


6) The vendor shall state the basis for his R&M prediction. Field data from similar 
equipment in similar applications is preferred. 


N-TMP-10019-R010 (Microsofl® 2007) 
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Mean Time To Failure (MTTF) - The average operating time at which a 
component fails. An estimate of MTTF is given by the cumulative operating time 
divided by the total number of failures during that operating time. 


Mean Time to Repair (MITR) - The average time required to restore a 
component, to service from a failed condition, excluding logistic time, I.e. 
watting for spare parts, preparation time. 


5.1.7 Safety Requirements 


Grounding connection shall be provided. There are no other safety 
requirements for these tanks. 


5.1.8 Radiation Safety Requirements 


There are no radiation safety requirements for these tanks. 


5.1.9 Protective Coating Requirements 


There are no protective coating requirements for these tanks. 


5.1.10 Workmanship Requirements 


No special workmanship requirements. Workmanship shall be in compliance 
with Quality Assurance and Quality Control procedures of the vendor and 
manufacturer. 


5.1.11 Welding 


Welding including the design, qualification and inspection of welded joints shall be 
in accordance with the requirements of ASME Section III Division 1, Subsection NO. 
Welding procedure and Welder performance qualification testing shall be in 
accordance with ASME Section IX. 


All welding shall be performed in accordance with written procedures. The 
procedures shall be submitted to RCM for acceptance, and, if applicable, the 
Jurisdictional Authority for registration in accordance with the requirements CSA -
N285.0-08 Update No.2 prior to the commencement of fabrication of the vessel. 


5.1.12 Cleanliness 


Shop conditions shall be appropriate for the production of nuclear power plant 
components and in accordance with the Quality Assurance requirements. 


A clean area shall be provided in the Supplier's premises for storing the plates and 
for pack assembly. The room shall be so located that it is isolated from the normal 
flow of other materials or personnel. The adequacy of this clean area shall be 
subject to the approval of RCM. 
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Grease, oil, scale, sealing compound, grit, oxide, lead, weld spatter, NOT 
compounds, moisture, and other foreign materials shall be completely removed 
from all parts. All surfaces that cannot be cleaned and/or examined after assembly 
shall be cleaned prior to assembly. 


Cleaning procedures and tests for determining cleanliness shall be subject to the 
acceptance of RCM. Any pickling and passiva1ion procedures shall also be subject 
to the acceptance of ReM. 


Processing and handling of parts shall be done so as 10 avoid contamination by 
material such as iron, grit, lead, mercury, halogens, or sulphur. Only clean silica 
sand or approved equivalent material shall be used for grit blas1ing. When liquid 
penetrant examination is to follow blasting, only sharp sand shall be used (i .e., shot 
blasting is not acceptable). 


Only clean stainless-steel brushes and chip hammers and iron-free grinding wheels, 
not previously used on other material, shall be used on stainless-steel parts. 


Precautions shall be taken to ensure that this state of cleanliness is maintained 
during manufacturing, testing, and through to completion of the work. 


All parts shall be thoroughly cleaned prior to any heating operation. 


The analysis for sulphur content shall be carried out in accordance with ASTM 
0129 or by acceptable equivalent methods. 


5.1_13 Painting 


All tank support exterior unfinished carbon steel surfaces shall be painted. Paints 
used are subject to acceptance by RCM. Inorganic zinc paint is preferred. 


The Manufacturer shall thoroughly clean all surfaces of rust, scale, sand, grease, 
and other foreign material, remove burrs, and break sharp corners. The steel shall 
be blast cleaned to a good near-white surface confonning to SSPC-SP 10. 
Immediately after blast cleaning, the surface shall be blown, brushed or vacuumed 
free of dust and spent abrasive. 


Priming shall immediately follow surface preparation. Surfaces to be primed shall be 
clean and dry. Priming shall be done by spray application of one coat of a 
commercially available Inorganic Zinc Primer, equivalent to one of those listed 
below, to a dry film thickness over all peaks of 40 to 50 !-1m; 


• Oimetcote gnl (Amercoat of Canada Ltd.) 
• lntelZinCTM (International Paints Ltd.) 
• Carbozinc 11 (Corrosion Services Ltd.) 
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• Sherwin Williams ZINC CLAD W1lA (B69V3 & B69D1) 


From the beginning of metal preparation until the primer is dry to handle, all 
operations shall be done indoors with even temperature of not less than 1 Q"C, 
humidity-control, and full protection against weather. 


Preparation, application, and storage of primer materials shall be in accordance 
with the Manufacturer's instructions. 


5.1.14 Special Tooling 


The Supplier shall indicate whether special tooling is required for routine 
maintenance (including cleaning) of the tanks. If special tooling has been 
developed, the Suppliei shall describe it . A power-opeiated pack-tightening 
mechanism shall be considered as a special tool. 


The Supplier shall identify any other tooling that may be required for the routine 
maintenance of the tanks. 


5.1 .15 Non-Destructive Examination 


The Manufacturer shall be responsible for and shall perform or have performed on 
his behalf all the non-destructive examination (NDE) required by CSA N285.0-08 
Update No.2, ASME Section III along with the design specifications referenced in 
Section 2.0 (a). 


All NOE shall be in accordance with writ1en procedures. All written procedures shall 
be submitted to RCM for acceptance. 


All personnel performing NDE to meet the requirements of this specification shall be 
qualified as follows, subject to acceptance by ReM : 


• In Canada, personnel shall be qualified to CGSB qualmcations as outlined in 
CSA N285.0-08 Update No.2 


• In the United States of America, personnel shall be qualified to SNT-TC-1A. 


Radiographic testing (RT) methods, Ultrasonic testing (UT) methods, Liquid 
Penetrant, Fluorescent Liquid Penetrant, and Magnetic Particle Testing and 
acceptance standards shall conform to the requirements of Section III. 


5.1.16 Final Dimensional Inspection 


The Supplier shall prepare an As-Buitt drawing/report listing overall dimensions, 
terminal point locations, thickness of the plate stack and other dimenSions. This 
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inspection shall be carried out to a written procedure submitted to and accepted by 
RCM. 


5.1.17 Testing Of Materials 


The equipment supplied to the provisions of this specification shall be subject to the 
inspection and test reqUirements set forth below. Where functional or operating 
tests are performed, the product shall comply with all the provisions of this 
specification and with CSA CAN3-Z299.3. 


Inspection and testing shall be conducted in a manner satisfactory to, and subject 
to the approval of RCM. 


RCM or his authorized agent shall have access to the Supplier's premises at all 
reasonable times to the extent necessary for this specification. 


In the event of failure of the product or any part thereof to meet fully an inspection 
or test requirement specified herein, the Supplier shall notify RCM, should he wish 
to repair and/or use such product or part. 


At the discretion of RCM, suitable repairs and re-inspection and re-testing may be 
carried out, or concession granted. 


If the repairs are likely to affect the results of tests or work previously completed, 
appropriate re-inspection or retesting shall be conducted. 


The tanks shall be carefully examined to detennine its conformity with this 
specification and the approved drawings, with respect to material, workmanship, 
finish, marking and dimensions, and to assess their conformity with other 
requirements stated, or reasonable implied, and not covered by specific tests. 


At the conclusion of all inspection and test procedures described herein, the tanks 
shall be examined for signs of wear or cracks, distortion, or incipient damage of any 
sort. 


5.1.18 Inspection or Test Failure 


The Supplier shall obtain permission from ReM before repair or "use as is", of any 
part that fails to meet inspection or test requirements specified herein. If the repairs 
could affect the results of inspection tests, of work previously done, appropriate re-
inspection and retesting shall be conducted. 
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6.0 PRODUCT FORM AND IDENTIFICATION 


Marking shall satisfy the applicable requirements of CSA N28S.0-0B Update No.2 and 
ASME Section 111. 


A nameplate(s) shall be attached to each tank. The attachment method shall not affect 
the integrity of the valve and shall be located in a conspicuous area where it ;s easy for 
inspection. The location shall be such that it will not be covered with insulation. 
Nameplates and attachments shall be of corrosion resistant materials. Marking on 
nameplates shall be stamped in characters not less than 2.3 - 2.5 mm high. 


A metallic name plate shall be permanently attached to each tank and shall contain the 
information required by NCA-8211 and the following additional data: 


(a) The name of the Supplier 
(b) Supplier's part number 
(c) Purchaser's P.O. Number 
(d) Canadian Registration Number (CRN) 
(e) Nominal volume Capasity; 
(f) Cat ID 
(g) Weight, lb 
(h) Year built 


7.0 SPECIAL PACKAGING AND SHIPPING, HANDLING AND STORAGE 


Preparation for shipment shall be made in accordance with procedures prepared by 
the Supplier and accepted by ReM. The Supplier shall prepare detailed unloading , 
storage and installation procedures for acceptance by RCM. 


All materials and parts shall be protected and covered so that no damage, corrosion or 
ingress of foreign material occurs during shipment. 


All external unfinished carbon steel surfaces shall be coated with an epoxy based rust 
preventative primer and all external finished or machined surtaces shall be protected 
against corrosion with a coating of an easily removable compound. 


All connections and machined surtaces shall be protected against mechanical 
damage. 


The un-machined of all component supports shall be cleaned and scraped to provide a 
good commercial finish. A smooth coat of inorganic zinc coating (or equivalent 
protection) shall be applied over these surfaces in the shop before shipment. 
Unpainted machined surfaces shall be coated with a removable rust preventative and 
covered to prevent physical damage. 
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Adequate cushioning, blocking, bracing, skidding, hoisting and tie-down provisions 
shall be provided to ensure protection during transit. 


Each component shall be packaged and supported for shipment so as to provide 
convenient lifting points and so as to prevent distortion or damage to the components . 
Lifting lugs, clearly marked and identified, suitable for off-loading and installation shall 
be provided. 


Shipping containers shall be constructed to ensure acceptance and safe delivery. On 
the shipping container, in weatherproof lettering, the following minimum information 
shall be shown: 


(a) Purchaser Requisition number 
(b) Cat ID 
(c) Purchasers Purchase Order number 
(d) Supplier's name 
(e) Product name and size 
(f) Quantity 


8.0 MATERIAL SAFETY DATA SHEET (MSDS) 


MSDS required: 


DYES 


9.0 DOCUMENTATION REQUIREMENTS 


9.1 Design Documents 


The Supplier shall submit the following reports for review and acceptance: 


(a) Data Sheets; 
(b) Design Report (including allowable loads on the nozzles); 
(c) Spare Parts List with Part Numbers for 2 years of operation. 
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9.2 Drawings 


The required drawings and data shall include, but not limited to, the following: 


(a) General arrangement assembly drawing showing: overall dimensions and 
tolerances, clearance dimensions for maintenance and disassembly, all nozzles, 
torque required for all pressure retaining fasteners, mounting details, lifting lugs, 
dry and operating weights, liquid volumes for both the shell and the tube, and 
also drawings with the following information; 


(b) Dimensions, types, orientation and ratings for all nozzles; 
(c) 'As huH!' dimensions, orientation and location of the tank nozzles and its 


components; 
(d) Name plate details; 
(e) Complete bills of materials referenced to ASME/ASTM designations and 


Supplier's part numbers and part names; 


As a minimum, each drawing and each document submitted to RCM shall bear the 
following data: 


(a) System name; 
(b) Purchase Order number; 
(c) Registration numbers (eRN) assigned by the Jurisdictional Authority (TSSA): 
(d) Cat ID number; 
(e) Equipment tag number. 


9.3 Procedures 


The Supplier shall submit the following procedures for RCM's review and acceptance: 


(a) Inspection Test Plan; 
(b) Hydrostatic Test Procedures; 
(c) Radiographic Examination Procedures; 
(d) MagnetiC Particle Examination Procedures; 
(e) Liquid Penetrant Examination Procedures; 
(f) Welding Procedures; 
(g) Weld Repair Procedures; 
(h) Stress Relieving Procedures; 
(i) Painting/Protection Coating Procedures; 
U) Packing and Shipping Procedures; 
(k) Unloading, Storage and Installation Procedures. 


9.4 Manuals 


The Supplier shall provide operating and maintenance manuals that shall include, but 
is no11imited to, the foJlC?w-----'---in'-"g'--'i---'-nf---"o---'rm _____ a_tio_n_: ___________ 


N-TMP-1 0019-R010 (Microsofl® 2007) 


Filed: 2021-04-19, EB-2020-0290 
Exhibit L-D2-02-AMPCO-137 


Attachment 127 
  Page 16 of 17 







-----.-- --


OPG Proprietary 
Engineering Specification Doeum.eM Number. 


N K38-TS M-38000-1 000 1 Darlington Nuclear Sf\006INumbtr: 1 117 of 17 N/A 
'111": 
SUPPLEMENTARY TECHNICAL SPECIFICATION FOR NUCLEAR CLASS 3 TANKS FOR 
WEST ANNEX BUILDING 


(a) Descriptive data on the equipment; 
(b) Detailed parts list for all equipment supplied including catalogue numbers and 


ASME/ASTM material designations; 
(c) List of applicable drawings; 
(d) Detailed instructions for handling, installation, operation and maintenance 


procedures including disassembly and reassembly of equipment and overhaul 
schedules. 


9_5 Non Conformance Reporting 


Non-conformances with a proposed disposition of use-as-is, repair. or equivalent 
item sUbstitution shall be submitted to ReM for approval. 


This applies to the circumstances where: 


• Technical or material requirement is deviated; 


• A requirement in a supplier documentation, which has previously been 
accepted by ReM, has been deviated; 


• The non-conformance cannot be corrected by continuation of the original 
manufacturing process or by re-work. 


The item does not conform to the original requirements, even though the item can 
be restored to a condition such that the capability of the item to the function is 
unimpaired. 
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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.  . 
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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. 


 


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


Exhibit L-D2-02-AMPCO-137 
Attachment 128 
  Page 5 of 109 







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


3 


 


 


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
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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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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


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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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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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


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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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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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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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


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$                     


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


Exhibit L-D2-02-AMPCO-137 
Attachment 128 


  Page 33 of 109 







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


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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PBS


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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R
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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        ‐$                               ‐$                               ‐                         ‐$                              


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


Exhibit L-D2-02-AMPCO-137 
Attachment 128 


  Page 36 of 109 







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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[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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DNGS Heavy Water Management Building ‐ Construction Cost Estimate


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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DNGS Heavy Water Management Building ‐ Construction Cost Estimate


R
ef Item


NRM 


Ref
PBS


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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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
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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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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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DNGS Heavy Water Management Building ‐ Construction Cost Estimate


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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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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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


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


Exhibit L-D2-02-AMPCO-137 
Attachment 128 


  Page 52 of 109 







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


19 


 


 


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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   


   


   


    


    


   


   









 
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   


   


    


    





     


     


      


    


    





      


    


    


   

















































 
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  


   


   


   


   


   


   


   


   


   


   


   


   


    


    


   


   



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                  
                                             


                            


                           


                           


                              


                                  


                            


                        


                                         


                  


                


                                   


                                         
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


   


   


   


   


   


   


    


    


   


   









 
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   


























    


    





     


     


      


    


    





      


    


    


   



















































 
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  


   


   


   


   


   





   


   


   


   


   


   


    


    


   


   









 
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                  
                                             


                            


                           


                           


                             


                          


                           


                            


                                         
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

























 
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  


   


   


   


   


   


   


   


   


   


   


   


    


    


   


   









 
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  


   


   


   


   


   


   


   


   


   


   


   


    


    


   


   









 
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  


   


   


   


   


   


   


   


   


   


   


   


    


    


   


   









 
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  


   


   


   


   


   


   


   


   


   


   


   


    


    


   


   






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   


   


    


    





     


     


      


    


    





      


    


    


   



















































 
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  


   


   


   


   


   


   


   


   


   


   


   


    


    


   


   









 
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                  
                                             


                            


                           


                           


                              


                                  


                             
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   


   


   


   


   


   


   


   


   


   


    


    


   


   









 
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   


   


    


    





     


     


      


    


    





      


    


    


   
















































 
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  


   


   


   


   


   


   


   


   


   


   


   


    


    


   


   









 


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


Exhibit L-D2-02-AMPCO-137 
Attachment 128 


  Page 78 of 109 







  


   


   


   


   


   


   


   


   


   


   


   


    


    


   


   









 
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  


   


   


   


   


   


   


   


   


   


   


   


    


    


   


   









 
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  


   


   
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  


   
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   


   


    
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   


   









 
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   


   


    


    





     


     


      


    


    





      


    


    


   
















































 
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  


   


   


   


   


   


   


   


   


   


   


   


    


    


   


   









 
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  


   


   


   


   


   


   


   


   


   


   


   


    


    


   


   









 


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


Exhibit L-D2-02-AMPCO-137 
Attachment 128 


  Page 85 of 109 







  


   


     


     
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



























 


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


Exhibit L-D2-02-AMPCO-137 
Attachment 128 


  Page 87 of 109 







  


    


    


    


    


    


    


    


    


    


    


    


     


     


    


    









 
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  


   
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      


      


     


       


       


      


   
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  


   


   


   


   


   


   


   


   


   


   


   


    


    


   


   






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    


   


   









 
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  


   


   


   


   


   


   


   


   


   


   


   


    


    


   


   









 
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  


   


   


   


   


   


   


   


   


   


   


   


    


    


   


   









 
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  


   


   


   


   


   


   


   


   


   


   


   


    


    


   


   









 
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   


   


    


    



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   


   









 
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  


   


   


   


   


   


   


   


   


   


   


   


    


    


   


   









 
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  


   


   


   


   


   


   


   


   


   


   


   


    


    


   


   









 
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   


























    


    





     


     


      


    


    





      


    


    


   



















































 
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  


   


   


   
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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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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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NR.CP.IN.01.UF.31555_0_09_01 0 3155500901 D2O Storage Project Contingency 0
NR.CP.IN.01.UF.31555_0_09_02 0 3155500902 P&M SNC/AECON JV PO Contingency (moved to WP 3155510504 per ONCORE) 0
NR.CP.IN.01.UF.31555_0_09_99 0 3155500999 For Forecast Only 0
NR.CP.IN.01.UF.31555_0_65_00 0 3155506500 JV Contingency 0 Yes
NR.CP.IN.01.UF.31555_0_65_01 0 3155506501 Business Exp./LOA - Construction 1,170,000 Yes
NR.CP.IN.01.UF.31555_0_65_02 0 3155506502 Business Exp./LOA - Engineering 630,000 Yes
NR.CP.IN.01.UF.31555_0_65_03 0 3155506503 Construction - Other 0 Yes
NR.CP.IN.01.UF.31555_0_65_04 0 3155506504 Personal Protective Equipment (PPE) 106,312 Yes
NR.CP.IN.01.UF.31555_0_65_06 0 3155506506 D20 Allowable Overhead 7,766,889 Yes
NR.CP.IN.01.UF.31555_0_65_07 0 3155506507 Mobilization/De-Mobilization 0 Yes
NR.CP.IN.01.UF.31555_0_65_08 0 3155506508 Engineering - Other 0 Yes
NR.CP.IN.01.UF.31555_0_77_01 0 3155507701 Phase 2 | Interest 19,014,590 Yes
NR.CP.IN.01.UF.31555_0_79_00 0 3155507900 Cost Phase 2 - CCF 7058 0
NR.CP.IN.01.UF.31555_0_79_01 0 3155507901 Cost - Phase 2 | Project Contingency and Management Reserve 2,234,538 Yes
NR.CP.IN.01.UF.31555_0_98_88 0 3155509888 Cost Management Living Allowance CCF003587 1,358
NR.CP.IN.01.UF.31555_1_01_02 1 3155510102 Aecon-SNC Project Management 24,324,012
NR.CP.IN.01.UF.31555_1_01_03 1 3155510103 CTP Proxy for WP 3155510102 229,593
NR.CP.IN.01.UF.31555_1_01_04 1 3155510104 ES Fox CFEP 120,000
NR.CP.IN.01.UF.31555_1_01_05 1 3155510105 SNC Engineering Management, DC, Metrology (HO) 1,804,231
NR.CP.IN.01.UF.31555_1_02_01 1 3155510201 Project Controls 2012 346,046
NR.CP.IN.01.UF.31555_1_02_02 1 3155510202 Project Controls 2013 940,058
NR.CP.IN.01.UF.31555_1_02_03 1 3155510203 Project Controls Execution Partial 680,211
NR.CP.IN.01.UF.31555_1_02_04 1 3155510204 Project Controls Execution Full 6,108,161
NR.CP.IN.01.UF.31555_1_02_05 1 3155510205 OPG Support FE/CMO to EPC 2013-Phase I 547,896
NR.CP.IN.01.UF.31555_1_02_40 1 3155510240 OPG EPSCA - Direct Hires 2,733,800
NR.CP.IN.01.UF.31555_1_02_41 1 3155510241 RP Escort to support JV 49,149
NR.CP.IN.01.UF.31555_1_05_02 1 3155510502 Training (Engineering softwares) 111,941
NR.CP.IN.01.UF.31555_1_05_04 1 3155510504 Aecon-SNC PO Contingency 0
NR.CP.IN.01.UF.31555_1_05_40 1 3155510540 Training (OPG operators) 660,682
NR.CP.IN.01.UF.31555_1_07_01 1 3155510701 Legacy Interest for 2012 231,090
NR.CP.IN.01.UF.31555_1_07_02 1 3155510702 Legacy Interest 2013 Pt1 Execution  Phase 214,846
NR.CP.IN.01.UF.31555_1_07_05 1 3155510705 Legacy Contingency Interest for 2013/2014/2015 Execution Full 164,576
NR.CP.IN.01.UF.31555_1_07_06 1 3155510706 Interest for 2013/2014/2015 Execution Full 1,485,630
NR.CP.IN.01.UF.31555_1_20_01 1 3155512001 NEW EPC VENDOR PROJECT MANAGEMENT 0
NR.CP.IN.01.UF.31555_1_61_01 1 3155516101 Project Management Team - Construction PMT 12,373,259 Yes
NR.CP.IN.01.UF.31555_1_61_02 1 3155516102 Project Management Team - Engineering PMT 2,094,900 Yes
NR.CP.IN.01.UF.31555_1_71_01 1 3155517101 PMT - Oversight Phase 2 | Project Management and MTL 2,608,146 Yes
NR.CP.IN.01.UF.31555_1_71_02 1 3155517102 PMT - Refurb. Exe. Support not in BCS 1,051,984 Yes - Was not estimated in BCS
NR.CP.IN.01.UF.31555_1_72_01 1 3155517201 PMT - Oversight Phase 2 | PCC and CSA 145,050 Yes
NR.CP.IN.01.UF.31555_1_98_01 1 3155519801 Travelling Expenses for 2012/2013-Phase I 5,413
NR.CP.IN.01.UF.31555_1_98_02 1 3155519802 Core Team Project Support 2013/2014/2015- Phase III 2,994,678
NR.CP.IN.01.UF.31555_1_98_05 1 3155519805 CMO Project Support Overhead 2012/2013 Pt - Phase I 0
NR.CP.IN.01.UF.31555_1_98_06 1 3155519806 Travelling Expenses for 2013 Pt 1-Phase II Exe Part 0
NR.CP.IN.01.UF.31555_1_98_07 1 3155519807 Travelling Expenses for 2013/2014/2015 9,536
NR.CP.IN.01.UF.31555_1_98_09 1 3155519809 Supply Chain Project Support .4% 2013/2014/2015 - Phase III 0
NR.CP.IN.01.UF.31555_1_99_01 1 3155519901 LTD to end of 2010 -DEV 1,863,352
NR.CP.IN.01.UF.31555_1_99_02 1 3155519902 LTD to end of 2011-DEV 1,111,732
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NR.CP.IN.01.UF.31555_1_99_06 1 3155519906 LTD to end of 2012-DEV 372,850
NR.CP.IN.01.UF.31555_1_99_98 1 3155519998 PMT under CCF003587 2,010,978
NR.CP.IN.01.UF.31555_1_99_99 1 3155519999 Not Required 0
NR.CP.IN.01.UF.31555_3_02_01 3 3155530201 OPG Support Design/FE/TRF/PE/DCC 2012-Phase I 452,124
NR.CP.IN.01.UF.31555_3_02_02 3 3155530202 OPG Support Design/FE/TRF/PE/DCC 2013-Phase I 1,649,345
NR.CP.IN.01.UF.31555_3_02_03 3 3155530203 OPG Support Design/FE/TRF/PE/DCC to Support -Phase III 1,886,359
NR.CP.IN.01.UF.31555_3_04_01 3 3155530401 EPC Contract 2012 Phase I Detaileld Design 0
NR.CP.IN.01.UF.31555_3_04_02 3 3155530402 EPC Contract 2012 Modification Planning Payment 1,117,738
NR.CP.IN.01.UF.31555_3_04_03 3 3155530403 EPC Contract 2012 Eng Specifications for LL Items Accept by OPG Payment 970,000
NR.CP.IN.01.UF.31555_3_04_04 3 3155530404 EPC Contract 2012 100% of TMods Accepted by OPG Payment 970,000
NR.CP.IN.01.UF.31555_3_04_05 3 3155530405 EPC Contract 2012 25% of all design EC's Accepted by OPG Payment 485,000
NR.CP.IN.01.UF.31555_3_04_06 3 3155530406 EPC Contract 2012 50% of all design EC's Accepted by OPG Payment 1,455,000
NR.CP.IN.01.UF.31555_3_04_07 3 3155530407 EPC Contract 2012 65% of all design EC's Accepted by OPG Payment 2,989,977
NR.CP.IN.01.UF.31555_3_04_08 3 3155530408 EPC Contract 2012 75% of all design EC's Accepted by OPG Payment 2,234,399
NR.CP.IN.01.UF.31555_3_04_09 3 3155530409 EPC Contract 2012 100% of all design EC's Accepted by OPG Payment 437,447
NR.CP.IN.01.UF.31555_3_04_10 3 3155530410 EPC Contract 2012 Completion of Final COMS Payment 1,022,582
NR.CP.IN.01.UF.31555_3_04_11 3 3155530411 EPC Design and Construction - 2012/2013 - Phase II (Accruals and Billing Errors) 0
NR.CP.IN.01.UF.31555_3_04_15 3 3155530415 SNC Engineering - Civil 499,520
NR.CP.IN.01.UF.31555_3_04_16 3 3155530416 SNC Engineering - Mechanical 573,072
NR.CP.IN.01.UF.31555_3_04_17 3 3155530417 SNC Engineering - Electrical 1,975,772
NR.CP.IN.01.UF.31555_3_04_18 3 3155530418 SNC Engineering - I&C 968,611
NR.CP.IN.01.UF.31555_3_04_19 3 3155530419 CTP Proxy for WP 3155530416 0
NR.CP.IN.01.UF.31555_3_04_20 3 3155530420 CTP Proxy for WP 3155530417 0
NR.CP.IN.01.UF.31555_3_04_21 3 3155530421 CTP Proxy for WP 3155530418 0
NR.CP.IN.01.UF.31555_3_04_22 3 3155530422 CTP Proxy for WP 3155530415 0
NR.CP.IN.01.UF.31555_3_05_01 3 3155530501 OSS Contract Support Design 2012 Pt 1-Phase I 4,706,970
NR.CP.IN.01.UF.31555_3_05_02 3 3155530502 OSS Contract Support Design 2013-Phase I 479,256
NR.CP.IN.01.UF.31555_3_05_03 3 3155530503 OSS/OPG Contract Support Design 2012/2013-Phase II 74,909
NR.CP.IN.01.UF.31555_3_05_04 3 3155530504 OPG Contract Support Design/TRF/PE 2013/2014/2015-Phase II and Phase III 286,805
NR.CP.IN.01.UF.31555_3_05_05 3 3155530505 OSS Contract Support Design 2012/2013-Phase II 0
NR.CP.IN.01.UF.31555_3_05_06 3 3155530506 OSS Contract Support Design EPC 2013/2014/2015 1,266,445
NR.CP.IN.01.UF.31555_3_05_07 3 3155530507 NOSS Contract Support Design EPC 2017/2018 9,377
NR.CP.IN.01.UF.31555_3_05_08 3 3155530508 Engineering Support - Civil 1,179,287
NR.CP.IN.01.UF.31555_3_05_09 3 3155530509 Engineering Support - Mechanical 3,344,531
NR.CP.IN.01.UF.31555_3_05_10 3 3155530510 Engineering Support - Electrical 279,619
NR.CP.IN.01.UF.31555_3_05_11 3 3155530511 Engineering Support - I&C 1,492,262
NR.CP.IN.01.UF.31555_3_05_12 3 3155530512 CTP Proxy for WP 3155530511 0
NR.CP.IN.01.UF.31555_3_07_01 3 3155530701 SNC Field Engineering & Pre-Commissioning Support 12,925,633
NR.CP.IN.01.UF.31555_3_07_02 3 3155530702 CTP Proxy for WP 3155530701 0
NR.CP.IN.01.UF.31555_3_14_09 3 3155531409 RCMT Contract for R00 Engineering 4,819,700
NR.CP.IN.01.UF.31555_3_14_20 3 3155531420 RCMT Contract for Materials 0
NR.CP.IN.01.UF.31555_3_14_21 3 3155531421 RCMT Claim 0
NR.CP.IN.01.UF.31555_3_20_01 3 3155532001 NEW EPC VENDOR ENGININEERING 0
NR.CP.IN.01.UF.31555_3_65_67 3 3155536567 Engineering 6,089,978 Yes
NR.CP.IN.01.UF.31555_3_72_01 3 3155537201 Eng - Oversight of Phase 2 | Design Engineer 4,700,355 Yes
NR.CP.IN.01.UF.31555_3_72_02 3 3155537202 Eng - Oversight of Phase 2 | Construction Design Engineer not in BCS 0 Yes - Was not estimated in BCS
NR.CP.IN.01.UF.31555_3_72_03 3 3155537203 Eng- OPG Oversight and Support to Contractor’s not in BCS 309,388 Yes - Was not estimated in BCS
NR.CP.IN.01.UF.31555_3_74_01 3 3155537401 Eng - Phase 2 | Drawing Office and OLW Support 612,352 Yes
NR.CP.IN.01.UF.31555_3_74_02 3 3155537402 Eng - TRF Control Computer Mod | Design not in BCS 219,654 Yes - Was not estimated in BCS
NR.CP.IN.01.UF.31555_3_74_03 3 3155537403 Eng - Drum Handling Tools | Design not in BCS 15,270 Yes - Was not estimated in BCS
NR.CP.IN.01.UF.31555_3_74_04 3 3155537404 Eng – EC Detailed Design Activities Not in BCS| Design Engineer 80,220 Yes - Was not estimated in BCS
NR.CP.IN.01.UF.31555_3_74_05 3 3155537405 Maintenance TPAR Preparation Not in BCS 485,575 Yes - Was not estimated in BCS
NR.CP.IN.01.UF.31555_3_76_01 3 3155537601 Eng - Oversight Phase 2 | Field Engineer 1,644,644 Yes
NR.CP.IN.01.UF.31555_3_77_01 3 3155537701 Eng - Phase 2 | OPG Commissioning FTL 404,723 Yes
NR.CP.IN.01.UF.31555_3_79_01 3 3155537901 Eng - Phase 2 | OPG Ops TPARs 36,714 Yes
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NR.CP.IN.01.UF.31555_4_02_01 4 3155540201 OPG Procurement of Welding Materials 24,925
NR.CP.IN.01.UF.31555_4_02_02 4 3155540202 OPG Procurement Support for Free Issue Materials 14,278
NR.CP.IN.01.UF.31555_4_02_03 4 3155540203 OPG Free Issue Purchase of Valves & Tanks 1,566,611
NR.CP.IN.01.UF.31555_4_03_01 4 3155540301 OPG Support CMO/FE to EPC 2013/2014/2015 Execution Full 5,262,696
NR.CP.IN.01.UF.31555_4_03_02 4 3155540302 OPG Support CMO to EPC 2012/2013-Phase I 2,796,320
NR.CP.IN.01.UF.31555_4_05_01 4 3155540501 EPC Materials - 2012 - Phase II 970,000
NR.CP.IN.01.UF.31555_4_05_02 4 3155540502 RCMT Contract for Materials 4,301,194
NR.CP.IN.01.UF.31555_4_05_40 4 3155540540 EPC Materials - 2012 - Phase II 143,092
NR.CP.IN.01.UF.31555_4_06_01 4 3155540601 New Horizons LAN Spec. 2012-Phase I 0
NR.CP.IN.01.UF.31555_4_06_02 4 3155540602 EPC Contract - Materials 2013/2014/2015 Phase III 10,733,299
NR.CP.IN.01.UF.31555_4_06_03 4 3155540603 New Horizons Procurement - LAN- Phase III Material 0
NR.CP.IN.01.UF.31555_4_06_04 4 3155540604 New Horizons Procurement - LAN- Phase III Contract 0
NR.CP.IN.01.UF.31555_4_06_05 4 3155540605 Procure Spare Parts 7% of Mat'l Costs Phase III 0
NR.CP.IN.01.UF.31555_4_06_12 4 3155540612 Materials - Valves and Bulks 18,228,102
NR.CP.IN.01.UF.31555_4_06_13 4 3155540613 CTP Proxy for WP 3155540612 0
NR.CP.IN.01.UF.31555_4_06_92 4 3155540692 OPG Material Costs 29,421
NR.CP.IN.01.UF.31555_4_07_01 4 3155540701 Manufacturing and Delivery Diesel Gen Set 889,592
NR.CP.IN.01.UF.31555_4_07_02 4 3155540702 Manufacturing and Delivery Switchgear 1,389,178
NR.CP.IN.01.UF.31555_4_07_03 4 3155540703 Manufacturing and Delivery UPS 486,480
NR.CP.IN.01.UF.31555_4_07_04 4 3155540704 Manufacturing and Delivery MCC 762,800
NR.CP.IN.01.UF.31555_4_07_05 4 3155540705 Manufacturing and Delivery Control Panels 747,876
NR.CP.IN.01.UF.31555_4_07_06 4 3155540706 Manufacturing and Delivery Instrumentation Air/Service Air 504,777
NR.CP.IN.01.UF.31555_4_07_07 4 3155540707 Manufacturing and Delivery Stack Monitor 1,236,434
NR.CP.IN.01.UF.31555_4_07_08 4 3155540708 Manufacture and Delivery Munter Drier (Munter) 606,707
NR.CP.IN.01.UF.31555_4_07_09 4 3155540709 Manufacture and DeliveryHVAC Control (JCI) 2,731,700
NR.CP.IN.01.UF.31555_4_07_10 4 3155540710 Manufacture and Delivery Chiller (JCI) 4,068,563
NR.CP.IN.01.UF.31555_4_07_12 4 3155540712 Manufacture and Delivery Hand & Foot Monitors,Whole Body Monitor Proportional Counter 148,232
NR.CP.IN.01.UF.31555_4_07_13 4 3155540713 Manufacture and Delivery Tritium Air Monitors 857,488
NR.CP.IN.01.UF.31555_4_07_14 4 3155540714 Manufacture and Delivery Gamma Monitors 84,800
NR.CP.IN.01.UF.31555_4_07_15 4 3155540715 Manufacture and Delivery Vapor Recovery Drier- CCI Thermal 2,715,834
NR.CP.IN.01.UF.31555_4_07_16 4 3155540716 CTP Proxy for WP 3155540701 0
NR.CP.IN.01.UF.31555_4_07_17 4 3155540717 CTP Proxy for WP 3155540702 0
NR.CP.IN.01.UF.31555_4_07_18 4 3155540718 CTP Proxy for WP 3155540703 0
NR.CP.IN.01.UF.31555_4_07_19 4 3155540719 CTP Proxy for WP 3155540704 0
NR.CP.IN.01.UF.31555_4_07_20 4 3155540720 CTP Proxy for WP 3155540705 0
NR.CP.IN.01.UF.31555_4_07_21 4 3155540721 CTP Proxy for WP 3155540706 0
NR.CP.IN.01.UF.31555_4_07_22 4 3155540722 CTP Proxy for WP 3155540708 0
NR.CP.IN.01.UF.31555_4_07_23 4 3155540723 CTP Proxy for WP 3155540713 0
NR.CP.IN.01.UF.31555_4_07_24 4 3155540724 D2O Drum Heeling Vacuum Tank 29,862
NR.CP.IN.01.UF.31555_4_07_25 4 3155540725 Weight Scale 30,486
NR.CP.IN.01.UF.31555_4_07_26 4 3155540726 Vertical Flooded Heat Exchanger 44,044
NR.CP.IN.01.UF.31555_4_07_30 4 3155540730 General - Procurement Engineering/Quality Compliance** 1,666,447
NR.CP.IN.01.UF.31555_4_07_66 4 3155540766 Manufacturing and Delivery Filter Unit 0-73690-FR21/FR22 1,517,597
NR.CP.IN.01.UF.31555_4_07_72 4 3155540772 Sampling Cabinet 91,849
NR.CP.IN.01.UF.31555_4_07_73 4 3155540773 Active / Inactive Drainage Pumps for HWMB WA 25,660
NR.CP.IN.01.UF.31555_4_16_01 4 3155541601 Resources to Procure Urgent Material incl Valves/Pumps/Piping 0
NR.CP.IN.01.UF.31555_4_16_02 4 3155541602 Material (Urgent Material incl Valves/Pumps/Piping) 8,213,047
NR.CP.IN.01.UF.31555_4_20_01 4 3155542001 NEW EPC VENDOR PROCUREMENT 0
NR.CP.IN.01.UF.31555_4_20_02 4 3155542002 D2O Transfer System Related Instrumentation (DEC120488, 120489) 599,019
NR.CP.IN.01.UF.31555_4_20_03 4 3155542003 Active/Inactive Drainage and D2O Liquid Recovery Pump Control Panels (DEC 120485) (I&C) 77,090
NR.CP.IN.01.UF.31555_4_20_04 4 3155542004 Fire Alarm System Control Panel (DEC 120351) 67,585
NR.CP.IN.01.UF.31555_4_20_05 4 3155542005 Moisture Indicating Alarm Units 5,372
NR.CP.IN.01.UF.31555_4_20_06 4 3155542006 45V DC Instrument Power Supply 7,206
NR.CP.IN.01.UF.31555_4_20_07 4 3155542007 Chilled Water System AC Units 279,277
NR.CP.IN.01.UF.31555_4_65_13 4 3155546513 Procurement of Materials 2,683,704 Yes
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NR.CP.IN.01.UF.31555_4_65_14 4 3155546514 Procurement of Equipment 441,720 Yes
NR.CP.IN.01.UF.31555_4_74_01 4 3155547401 Proc - Phase 2 | OPG Purchased Materials and Equipment 133,332 Yes
NR.CP.IN.01.UF.31555_4_78_01 4 3155547801 HWMB West Annex Quantities Assessment not in BCS 91,143 Yes - Was not estimated in BCS
NR.CP.IN.01.UF.31555_4_99_91 4 3155549991 Procurement Engineering Material CCF003587 706,347
NR.CP.IN.01.UF.31555_4_99_92 4 3155549992 Procurement Bulk Material CCF003587 252,737
NR.CP.IN.01.UF.31555_4_99_93 4 3155549993 Not Required 0
NR.CP.IN.01.UF.31555_5_01_01 5 3155550101 Exterior Works - Mechanical (Install PHT Drain) 118
NR.CP.IN.01.UF.31555_5_01_11 5 3155550111 Causeway Construction - Civil / Structural 243,393
NR.CP.IN.01.UF.31555_5_01_12 5 3155550112 Causeway Construction - Electrical And I&C 203,415
NR.CP.IN.01.UF.31555_5_01_13 5 3155550113 Causeway Construction - Mechanical 188,523
NR.CP.IN.01.UF.31555_5_02_01 5 3155550201 Pipe Chase Construction - Civil / Structural 2,286,045
NR.CP.IN.01.UF.31555_5_02_02 5 3155550202 Pipe Chase Construction - Electrical And I&C 253,023
NR.CP.IN.01.UF.31555_5_02_03 5 3155550203 Pipe Chase Construction - Mechanical 84,315
NR.CP.IN.01.UF.31555_5_02_05 5 3155550205 ES Fox - Tie-ins, Services & Trailers 4,661,703
NR.CP.IN.01.UF.31555_5_02_06 5 3155550206 ES Fox - Embedded Parts 0
NR.CP.IN.01.UF.31555_5_02_08 5 3155550208 Detox Environmental 419,049
NR.CP.IN.01.UF.31555_5_02_09 5 3155550209 Dave Boyle Excavating 379,959
NR.CP.IN.01.UF.31555_5_02_15 5 3155550215 Other Contracts (United Rentals/ModSpace/etc.) 27,449
NR.CP.IN.01.UF.31555_5_02_16 5 3155550216 MOD SPACE Contract 90,627
NR.CP.IN.01.UF.31555_5_02_17 5 3155550217 EXP Services 7,100
NR.CP.IN.01.UF.31555_5_02_19 5 3155550219 Skyway Sevices 26,109
NR.CP.IN.01.UF.31555_5_02_20 5 3155550220 United Rentals 1,225,824
NR.CP.IN.01.UF.31555_5_02_22 5 3155550222 Maxxam Services 0
NR.CP.IN.01.UF.31555_5_02_23 5 3155550223 Aecon Support 0
NR.CP.IN.01.UF.31555_5_02_24 5 3155550224 Black Tie Rentals 21,335
NR.CP.IN.01.UF.31555_5_03_01 5 3155550301 Existing TRF Building - Mechanical Basement 2,630,259
NR.CP.IN.01.UF.31555_5_03_03 5 3155550303 Existing TRF Building - Mechanical Level 1 735,508
NR.CP.IN.01.UF.31555_5_03_09 5 3155550309 ED - Dewatering Sys Installation & Dewatering Ellis Don 4,512,605
NR.CP.IN.01.UF.31555_5_03_10 5 3155550310 ED - Dewatering Sys Installation & Dewatering OPG 0
NR.CP.IN.01.UF.31555_5_03_11 5 3155550311 Aquatech Costs 1,863,765
NR.CP.IN.01.UF.31555_5_03_12 5 3155550312 PGL Dewatering 1,346,915
NR.CP.IN.01.UF.31555_5_03_15 5 3155550315 ED - F1 Soil Management 1,371,231
NR.CP.IN.01.UF.31555_5_03_20 5 3155550320 Existing TRF Building - Electrical And I&C 395,060
NR.CP.IN.01.UF.31555_5_04_01 5 3155550401 EPC Contract Phase II Site Prep 2012 3,314,593
NR.CP.IN.01.UF.31555_5_04_02 5 3155550402 EPC Contract 2013-Phase II 6,151,184
NR.CP.IN.01.UF.31555_5_04_03 5 3155550403 OPG Field Engineering 2013-Phase II 12,706
NR.CP.IN.01.UF.31555_5_04_04 5 3155550404 OPG Security Support for EPC 2014-Phase III 1,201,268
NR.CP.IN.01.UF.31555_5_04_05 5 3155550405 EPC Contract - Construction 2013/2014/2015 Phase III 47,145,467
NR.CP.IN.01.UF.31555_5_04_06 5 3155550406 EPC CCF261- Phase II Soil/Water Mgmnt, Trailers, CTP001 3,165,018
NR.CP.IN.01.UF.31555_5_04_07 5 3155550407 EPC CCF273 Part 1 - Design and Fabrication of F1 Area to accept Soil 8,641,917
NR.CP.IN.01.UF.31555_5_04_08 5 3155550408 EPC CCF273 Part 2 - Soil Management in Area C-13 0
NR.CP.IN.01.UF.31555_5_04_09 5 3155550409 EPC CCF 285 Pipe Chase Engineering 190,195
NR.CP.IN.01.UF.31555_5_04_10 5 3155550410 EPC CCF 289 Part 1 - Contaminated Soil - 488k 0
NR.CP.IN.01.UF.31555_5_04_11 5 3155550411 EPC CCF 289 Part 2 - Discovery of Asbestos - 119.7k 0
NR.CP.IN.01.UF.31555_5_04_12 5 3155550412 EPC CCF 289 Part 3 - Changing the USI Assignment - 53.5k 0
NR.CP.IN.01.UF.31555_5_04_13 5 3155550413 EPC CCF 289 Part 4 - Underestimate of the DCC Support - 610k 3,553
NR.CP.IN.01.UF.31555_5_04_14 5 3155550414 EPC CCF 293 - Facilitate the Storage and Treatment of the Contaminated Soil Part 1 - 3289k 0
NR.CP.IN.01.UF.31555_5_04_21 5 3155550421 Budget for Restoration of F1 515,150
NR.CP.IN.01.UF.31555_5_04_22 5 3155550422 Ellis Don Concrete & Formwork to Dyke 22,977,963
NR.CP.IN.01.UF.31555_5_04_23 5 3155550423 ES Fox - Dyke Support Services (237909) 2,963,782
NR.CP.IN.01.UF.31555_5_04_25 5 3155550425 West Annex Building - Work Area Below 100 -Staircases 263,688
NR.CP.IN.01.UF.31555_5_04_26 5 3155550426 Work Area Below 100 - 1 - Civil / Structural 3,238,526
NR.CP.IN.01.UF.31555_5_04_27 5 3155550427 Work Area Below 100 - 1 - Mechanical 9,001,982
NR.CP.IN.01.UF.31555_5_04_28 5 3155550428 Work Area Below 100 - 1 - Electrical and I&C 2,847,659
NR.CP.IN.01.UF.31555_5_04_29 5 3155550429 West Annex Building - Work Area Below 100 -2 - Civil / Structural 5,688,850
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NR.CP.IN.01.UF.31555_5_04_30 5 3155550430 West Annex Building - Work Area Below 100 -2 - Mechanical 6,971,319
NR.CP.IN.01.UF.31555_5_04_31 5 3155550431 West Annex Building - Work Area Below 100 -2 - Electrical and I&C 1,447,526
NR.CP.IN.01.UF.31555_5_04_32 5 3155550432 West Annex Building - Work Area Below 100-3 - Civil / Structural 2,390,864
NR.CP.IN.01.UF.31555_5_04_33 5 3155550433 West Annex Building - Work Area Below 100-3 - Mechanical 8,250,509
NR.CP.IN.01.UF.31555_5_04_34 5 3155550434 West Annex Building - Work Area Below 100-3 - Electrical and I&C 799,809
NR.CP.IN.01.UF.31555_5_04_35 5 3155550435 West Annex Building - Slab 100 593,235
NR.CP.IN.01.UF.31555_5_05_01 5 3155550501 Work Area Elevation 100 - Civil / Structural - Structural Steel / Concrete 5,062,184
NR.CP.IN.01.UF.31555_5_05_02 5 3155550502 Work Area Elevation 100 - Civil / Structural - Finishes 90,757
NR.CP.IN.01.UF.31555_5_05_03 5 3155550503 West Annex Building - Work Area Elevation 100 - Mechanical 1,350,803
NR.CP.IN.01.UF.31555_5_05_04 5 3155550504 West Annex Building - Work Area Elevation 100 - Electrical and I&C 841,098
NR.CP.IN.01.UF.31555_5_06_01 5 3155550601 West Annex Building - Work Area Elevation 107 - Structural Steel / Concrete 2,821,631
NR.CP.IN.01.UF.31555_5_06_02 5 3155550602 West Annex Building - Work Area Elevation 107 - Finishes 781,202
NR.CP.IN.01.UF.31555_5_06_03 5 3155550603 West Annex Building - Work Area Elevation 107 - Mechanical 923,773
NR.CP.IN.01.UF.31555_5_06_04 5 3155550604 West Annex Building - Work Area Elevation 107 - Electrical and I&C 522,574
NR.CP.IN.01.UF.31555_5_07_01 5 3155550701 West Annex Building - Work Area Elevation 115 - Civil / Structural 503,310
NR.CP.IN.01.UF.31555_5_07_02 5 3155550702 West Annex Building - Work Area Elevation 115 - Mechanical 835,328
NR.CP.IN.01.UF.31555_5_07_03 5 3155550703 West Annex Building - Work Area Elevation 115 - Electrical and I&C 0
NR.CP.IN.01.UF.31555_5_08_01 5 3155550801 Building Envelope - West Elevation 37,100
NR.CP.IN.01.UF.31555_5_08_02 5 3155550802 Building Envelope - North Elevation 86,733
NR.CP.IN.01.UF.31555_5_08_03 5 3155550803 Building Envelope - East Elevation 136,367
NR.CP.IN.01.UF.31555_5_08_04 5 3155550804 Building Envelope - South Elevation 86,733
NR.CP.IN.01.UF.31555_5_09_01 5 3155550901 Exterior Works - Civil / Structural 158,845
NR.CP.IN.01.UF.31555_5_09_02 5 3155550902 Exterior Works - Mechanical 458
NR.CP.IN.01.UF.31555_5_09_03 5 3155550903 Exterior Works - Electrical And I&C 2,651,561
NR.CP.IN.01.UF.31555_5_09_51 5 3155550951 Indirect Labour 4,380,852
NR.CP.IN.01.UF.31555_5_09_52 5 3155550952 CTP Proxy for WP 3155550951 0
NR.CP.IN.01.UF.31555_5_09_61 5 3155550961 Construction Tools & Equipment 842,567
NR.CP.IN.01.UF.31555_5_09_71 5 3155550971 Crane lifting 0
NR.CP.IN.01.UF.31555_5_09_72 5 3155550972 Scaffolding 4,770,000
NR.CP.IN.01.UF.31555_5_09_73 5 3155550973 Other Services (Permit TSSA…etc) 403,543
NR.CP.IN.01.UF.31555_5_10_01 5 3155551001 ED - Mud Slab Anchoring 0
NR.CP.IN.01.UF.31555_5_10_02 5 3155551002 ED Dyke Construction - 1st Lift 0
NR.CP.IN.01.UF.31555_5_10_03 5 3155551003 ED Dyke Construction - 2nd Lift 0
NR.CP.IN.01.UF.31555_5_10_06 5 3155551006 ED Dyke Construction - Topping Slab & Anchor Bolts 0
NR.CP.IN.01.UF.31555_5_10_09 5 3155551009 ED Dyke Construction Basement Slab Waterproofing 0
NR.CP.IN.01.UF.31555_5_10_10 5 3155551010 Ellis Don PMT & Other 0
NR.CP.IN.01.UF.31555_5_10_11 5 3155551011 Ellis Don Tiebacks and Excavation 0
NR.CP.IN.01.UF.31555_5_10_13 5 3155551013 ES Fox - Dyke Support Services (237909) 0
NR.CP.IN.01.UF.31555_5_20_01 5 3155552001 NEW EPC CONSTRUCTION 1,584,157
NR.CP.IN.01.UF.31555_5_20_88 5 3155552088 NEW EPC VENDOR INDIRECTS 0
NR.CP.IN.01.UF.31555_5_20_89 5 3155552089 NEW EPC VENDOR CORE TEAM/OH/PROFIT 0
NR.CP.IN.01.UF.31555_5_55_01 5 3155555501 Transition Period | HWMB West Annex Roof and Drain Installation | Flynn 0
NR.CP.IN.01.UF.31555_5_55_02 5 3155555502 Transition Period | HVAC Installation | Cullition 0
NR.CP.IN.01.UF.31555_5_55_03 5 3155555503 Transition Period | Scaffolding support (includes rental) | Safeway 0
NR.CP.IN.01.UF.31555_5_55_04 5 3155555504 Transition Period | Building civil works | Masonry Block Installation | OPG 0
NR.CP.IN.01.UF.31555_5_55_05 5 3155555505 Transition Period | Building civil works | Sealing Precast Walls | OPG 0
NR.CP.IN.01.UF.31555_5_55_06 5 3155555506 Transition Period | Building civil works | Caisson Removal | OPG 0
NR.CP.IN.01.UF.31555_5_55_07 5 3155555507 Transition Period | Equipment Rental | Rental Hub 0
NR.CP.IN.01.UF.31555_5_55_08 5 3155555508 Transition Period | Equipment Rental | United Rental 0
NR.CP.IN.01.UF.31555_5_55_09 5 3155555509 Transition Period | Equipment Rental | PA Wash-car Servicing | Nature’s Call 0
NR.CP.IN.01.UF.31555_5_55_10 5 3155555510 Transition Period | Construction Support | Boyle 0
NR.CP.IN.01.UF.31555_5_55_11 5 3155555511 Transition Period | JV Costs (Canatom) April 22 2017 to June 27 2017 937,732
NR.CP.IN.01.UF.31555_5_60_00 5 3155556000 JV Phase 2 GMAX + Commissioning Option and Possible CO's 0 Yes
NR.CP.IN.01.UF.31555_5_61_00 5 3155556100 DFL - Construction 27,322,010 Yes
NR.CP.IN.01.UF.31555_5_61_01 5 3155556101 Construction Activities 4,264,022 Yes
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NR.CP.IN.01.UF.31555_5_61_72 5 3155556172 Rental of Equipment 903,177 Yes
NR.CP.IN.01.UF.31555_5_61_73 5 3155556173 Small Tools & Consumables 788,120 Yes
NR.CP.IN.01.UF.31555_5_61_74 5 3155556174 Contractor EPSCA 1,735,234 Yes
NR.CP.IN.01.UF.31555_5_74_22 5 3155557422 Const - Repair Dyke Repair Not in BCS 35,832 Yes - Was not estimated in BCS
NR.CP.IN.01.UF.31555_5_79_01 5 3155557901 Const - Oversight Phase 2 | Construction Oversight 2,898,057 Yes
NR.CP.IN.01.UF.31555_5_79_02 5 3155557902 Const – Construction Contracts | 2018 Tie-In’s 155,343 Yes
NR.CP.IN.01.UF.31555_5_79_03 5 3155557903 Const – Construction Contracts | TMOD Removal Not in BCS 420,179 Yes - Was not estimated in BCS
NR.CP.IN.01.UF.31555_5_79_04 5 3155557904 Const. Phase 2 , Radiation Protection Not Incl. in the BCS 1,163,705 Yes - Was not estimated in BCS
NR.CP.IN.01.UF.31555_5_79_05 5 3155557905 Const. DNGS H.W.M.B. - Ice Plug Support to you 45,723 Yes - Was not estimated in BCS
NR.CP.IN.01.UF.31555_5_79_06 5 3155557906 Const. DNGS H.W.M.B. - LAN Cable Design and Install 107,815 Yes - Was not estimated in BCS
NR.CP.IN.01.UF.31555_5_99_91 5 3155559991 Construction Equipment Rental CCF003587 290,710
NR.CP.IN.01.UF.31555_5_99_92 5 3155559992 Construction Sub-Contractors CCF003587 846,680
NR.CP.IN.01.UF.31555_5_99_93 5 3155559993 Construction Field Labour CCF003587 0
NR.CP.IN.01.UF.31555_6_02_02 6 3155560202 Commissioning - Commissioning and Close Out Activities ** (Engineering Support Only) 0
NR.CP.IN.01.UF.31555_6_04_01 6 3155560401 OPG Commissioning Phase III 222,157
NR.CP.IN.01.UF.31555_6_64_01 6 3155566401 Commissioning Project Controls & Mgmt 484,968 Yes
NR.CP.IN.01.UF.31555_6_64_02 6 3155566402 Commissioning Field Team Lead 1,977,942 Yes
NR.CP.IN.01.UF.31555_6_64_03 6 3155566403 Commissioning OEM Support 2,242,599 Yes
NR.CP.IN.01.UF.31555_6_64_04 6 3155566404 Commissioning Business Expenses 195,000 Yes
NR.CP.IN.01.UF.31555_6_64_05 6 3155566405 Commissioning Scaffolding 76,923 Yes
NR.CP.IN.01.UF.31555_6_75_01 6 3155567501 Comm - Phase 2 | OPG Commissioning Ops 1,460,915 Yes
NR.CP.IN.01.UF.31555_9_03_01 9 3155590301 Administration of Project Financial Close Out 0
NR.CP.IN.01.UF.31555_9_04_02 9 3155590402 EPC Contract - Close out the Contract 373,607
NR.CP.IN.01.UF.31555_9_06_11 9 3155590611 Ellis Don Fuel Costs 0
NR.CP.IN.01.UF.31555_9_76_01 9 3155597601 CLS - Phase 2 | Project Closeout Labour not in BCS 168,282 Yes - Was not estimated in BCS
NR.CP.IN.01.UF.31555_u_an_ll u 31555uanll 31555 Unallocated Costs (25,712)
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