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AMPCO Interrogatory #137

Interrogatory

Reference: Ex D2 T2 S11 Attachment #3 Appendix B
Please provide the following documents:

a) Page 44

CNSC Correspondence
Regulatory Correspondence_All HMBW West Annex Reg Corrs.xls
Regulatory Correspondence_August 2013 - August 2019, 32 CNSC and OPG letters

b) Page 44
Design Documents
Design Plan ~12320-10001, 10002, 10004, 1005 (Several Revisions)
Design Plan with design rev R01.pdf
Modification Design Requirements 2017 pdf

c) Page 44
Design Manual_Drum Handling_NK38-DM-38910-00001--000,pdf

d) Page 45
Dewatering Modification Design
Dewatering Modification Design Req.pdf

e) Page 45
1. SPEC Document List. xlsx

f) Page 46
1. EC List for Document Library - Henry Lo.xIsx
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g) Page 47

Organizational Charts

Black&McDonald - D20 Org Chart - 01Aug2014. pdf
Black&McDonald_2014.01.14_D20 Team.pdf
Black&McDonald_Core Team Employee List.pdf
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CanAtom_D20 Commissioning Organization Chart (May 1, 2019 and May 23, 2019 versions)

CanAtom_D20 Org Chart April, 2019.pdf

CanAtom_D20 Project Org Chart 04-05-19.pdf

D20 OPG Org Chart 24-Feb-2015.pdf

D20 Storage Project OPG Communication Matrix Reve. pdf
EllisDon - D20 Team - July 2014.pdf

EllisDon D20 - 7334 Org Chart - Dec. 24-13 pdf

OPG - Simplified Org Chart April, 2019.pdf

OPG-CAN Zipperplan Apr 2019_1.pdf

RCMT - D20 Team - 24July2014 . docx

RCMT D20 Project - Organization Control Chart R2 (Draft A 2014-07-24).docx
SNC Aecon_D20 Early Works Org Chart 11-1-17_pdf

SNC Aecon_D20 Project Org Chart - March 30 2016.pdf
SNC Aecon_D20 Project Org Chart -20160817 pdf
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h) Page 48
P& Schedules, Critical Path 10
Dec 2012_Schedule 31555 Presentation.pdf 1
Dec 2012_Schedule_48070014-LTR-019.pdf 1
Dec 2012_Schedule_ BMPGR120302 - HWMBWA - DNGS Heavy Water Management Building
West Annex.pdf

Jan 2013_31555 After 03Jan13 DD Update.pdf

Jan 2013_Schedule_431555 NR Layout for BM.pdf

Jan 2013_Schedule_Visio-2013.01.07_D20_Storage_Simple Schedule.pdf

July 2012 - Heavy Water Mnmnt Building WA - DNGS Heavy Water Management Building
West Annex (D20)_Submittal_1.pdf

Mov 2012_Schedule_48070014-LTR-013.pdf

MNov 2012_Schedule_ DNGS - (D20) HWMBWA Schedule_Submission - Nov-07-2012.pdf

Sep 2012_Schedule_D20-TOTAL SCHEDULE-Sep 142012 (2).pdf
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P6 Schedules, SNC and AECON

Schedule_Visio-HWMB WA Roadmap RO-E dd-Apr-12-2019.pdf

Apr 2015_Schedule_JV ORIGINAL BASELINE - 2015-09-24-D20-JV-Scheudle.pdf
D20 Phase 2 Full Schedule dd 23-Aug-2019(1).pdf

D20 Full Construction Schedule dd 19-July-19.pdf

D20 Full Schedule (8 examples April through June 2019)

D20_Schedule_ Driving Critical activities (March & December 2016 and February 2017 versions)
D20-Schedule- Full schedule dd 26-Apr-19.pdf

Dec 2015_D20_Schedule_Critical Path20151203 pdf

Dec 2016_D20_Schedule_ Critical activities 20161209 .pdf

Mar 2016_D20_Schedule_ Critical Stream20160311.pdf

Mar 2016_D20_Schedule_ Near Critical activities 20160311, pdf

Nov 2015_D20_Schedule_Near Critical Path20151124 pdf

MNov 2015_D20 Complete Schedule20151110 (2 parts)

N T o i S I, N A A Y

i) Page 48
Seismicz Classificatipn

Design COMS Decl Form.pdf 1
Memo re Team Tech Rev.pdf 1
Memo re Tech Review 002.pdf 1
Memo re technical review.pdf 1

Scoping Phase COMS Presentation.pptx 1
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j) Page 49

Soil Management
Borehole Drilling Investigation. pdf
Elev Tritium Levels.pdf

Elevated Tritium Concentrations Found in Groundwater Monitoring Well Samples.pdf

EXP Geotechnical Report - Additional Comments.pdf

EXP Geotechnical Report D20 Site.pdf

F1 soil management plan (Original and Revision 1)
Foundation Structural Analysis.pdf

Initial Survey for D20 Expansion - Buried Services Scan.pdf
Kinectrics Soil Sampling Report.pdf

Memo re Disposal&Mgmt.pdf

OPG Memo-Temp Use of DNNP site with D20 Soil Management Plan attached.pdf
Radiological Risks with soil.pdf

RCMT re Raising the Foundation El.pdf

Soil Handling Meeting.docx

Soil Management plan {original and revised)

Soil Sampling Mgmt-{original and update)

Trow Geotechnical Report for site.pdf

k) Page 49

Other
Design_Specification_TSM_NK38-TSM-38000-10001_000.pdf
DNGS Heavy Water Management Final Report.pdf

16-31555 Work Breakdown Structure.xlsx
2017-01-12-D20-Storage-Project-ETC-Jan2017 .xlsx

[) Page 50

Burms_Modus_Oversight Report_(8 reports, 3rd quarter 2013 to 4th quarter 2015)
D_PLAN_NK38-PLAN-38000-10016_000.pdf

MNK38-SOW-38000-10014 R00.pdf

MNov 13 2017_SNC Purchase Order - Previously Compiled Info.xlsx

Procurement Tracking File-2Nov2015.xlsx

Response
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a) See Attachments 1 to 33 for a copy of the requested CNSC correspondence
documents. Please note that Attachments 2, 3, 4, 10, 11, 12, 13, 22, 23, 29, and
31 are marked confidential but OPG has determined they are non-confidential in
their entirety.

b) See Attachments 34 to 46 for a copy of the requested design documents.
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See Attachment 47 for a copy of the Design Manual for Drum Handling and
Cleaning System.

See Attachment 48 for a copy of the Dewatering Modification Design
Requirements.

See Attachment 49 for a copy of the SPEC Document List.

See Attachment 50 for a copy of the EC List for Document Library.

See Attachments 51 to 68, for a copy of the requested organizational charts.

See Attachments 69 to 78 for a copy of the requested P6 Schedules, Critical Path,
Zrlwzdc,g;[\?.chments 79 to 101, for a copy of the requested P6 Schedules of SNC and

See Attachments 102 to 106 for a copy of the requested seismic classification
documents.

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

See Attachments 127 to 130 for a copy of the requested documents.

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

Witness Panel: D20 Project
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i RCM Technologies Canada Corp.
RCM TECh n0|Og IES 895 Brock Road Scuth
- The Source of Smart Solutions Pickering, Ontario L1W 3C1

Tel: 905.837.8333
www.remt.com

ENGINEERING MEMO

RCM Doc No.: 13720-COR-00261 R0O00
OPG Doc No.: NK38-CORR-23800-0512781
To:  Mark Elliott — Chief Nuclear Engineer, OPG
Date: 16SEP2014
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 87.0m to a higher elevation of 94.8m.

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 alternate 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 EL87.0, 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.

Page 1 of 10
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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:
e The stability of the structure against overturning and sliding during a seismic event.

o 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:

e Building Dead Weight
¢ 20% of live load and fixed equipment (mass for seismic analysis)
e Upward water pressure
e The upward water pressure assumed the top of the ground water to be at
Elevation 97.3.
e The base of the mat was assumed to be at Elevation 93 with the thickened
perimeter down at Elevation 92.1
e The total upward water load from the water pressure was calculated as
9,600 kips.
e Solil 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.)

RCM Doc No.: 13720-COR-00261 RO0D Page 2 of 10
OPG Doc No.: NK38-CORR-23800-0512781
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e Seismic loads per NK38-DG-03650.2B Rev 06, “Common Mode Incidents
Seismic Design” (0.12g).

e 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 overturning, 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:
e Seismic overturning moment resisted by the building loads
e 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

=0.35x1.5x1.25=0.656¢g
Where:

e Peak acceleration = 0.35g

e Static factor=1.5

e 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.

RCM Doc No.: 13720-COR-00261 R000 Page 3 of 10
OPG Doc No.: NK38-CORR-23800-0512781
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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
performed.

The purpose of the analysis was to determine the design acceleration, lateral force and
overturning 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
overturning 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:

e 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.

e The lateral springs were applied at the side walls to a height of %2 of the
embedment as recommended by ASCE 4.

e 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 perform 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.

RCM Doc No.: 13720-COR-00261 R000 Page 4 of 10
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2. Building Stability and Soil Bearing

The probable amplification of the ground motion due to the sail 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 overturning, or the narrow width of the building.
The overturning 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 solil 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 faciors 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

RCM Doc No.: 13720-COR-00261 RO00 Page 5 of 10
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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
soll 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.

RCM Doc No.: 13720-COR-00261 RO00 Page 6 0of 10
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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.

RCM Doc No.: 13720-COR-00261 RO00 Page 7 of 10
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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:

e The building natural frequencies were in the area of the highest accelerations on
the site response spectra,

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

e 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.

RCM Doc No.: 13720-COR-00261 RO00 Page 8 of 10
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2. Acceleration Threshold

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

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

e 1.4 times for the 7% damping response spectra.
The range for allowable amplification is 1.25 fo 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 soil frequency is
an 8% to 15% increase (ie. 1.08 to 1.15) of the building overturning moment.

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 preliminary 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.

RCM Doc No.: 13720-COR-00261 RO00 Page 9 of 10
OPG Doc No.: NK38-CORR-23800-0512781





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

I: kk |20 I\I\A_Df‘f\ 1’.)7
t-oz=UzZ

Attachment 120, Page 10 of 10

RCM', | Techinplogies

& e daire of Smart Solitions:

References:

'tluc!ear

= GENERAT!ON

&;.Desngn Auihonty OPG

e e R T T T T T e
OPGDocNo: NK38:CORR:23800:0512781 ' FRT S











Meeting Minutes

Filed: 2021-04-19
EB-2020-0290
Exhibit L
D2-02-AMPCO-137
Attachment 121
Page 1 of 2

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
lan Hartford - Environment
Larry Berti — Ellis Don
Bruce Smith — Black & McDonald
Salima Jaffer — PGL
John DeWilde — PGL
Elio Fracalanza — Refurbishment Operations

Agenda:

The D20 Project is currently preparing for day lighting and bulk excavation to support construction of a
new D20 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. RPrequirements during excavation and prior to releasing the soil

Minutes:

e 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.

e 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.

e 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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e Sample requirements — Reg 347 requires one sample only (conventional contaminants). Reg 153—?2'%;:0'\(:22”0{123
would require 75 samples. Steve Taras did not see an issue with that number, but needs to check Page 2 of 2
with Whitby office.
e 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.
e 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).
e Llarry 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.
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 |l Project for PGL.

5. Bruce Smith to provide Peter a proposal for temporary storage of daylighted soil inside the PA.
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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.

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 plan.
(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

5.4) B&M 48070038-Sketch 001
5.5) B&M 48070014-CEMP

5.6) B&M 48070014-SPCP

5.7) B&M 48070014-GDP

5.8) B&M 48070014-WMP

5.9) Kinectrics K-415072-003
-TM-0001-R00

Environmental Reguirements Guideline
Waste Disposal Guidelines for Solid
Waste and Recycling at Darlington
Darlington Spill Prevention and

Contingency Plan

Soil Laydown Pad (C13) (Appendix “C)
Contractor Environmental Management Plan
Spill Prevention and Contingency Plan
Groundwater and Dewatering Plan

Waste Management Plan

Shallow Soil Sampling (Appendix “B")
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DISCLAIMER

This reporl was prepared for Black and M"Donald under the Kinectrics Inc 1SO 8001 Quality Program
Reglstered with QMI. Kinectrics Inc. takes reasonable steps to ensure that all work performed shall meet
the industry standards, and that all reports shall be reasonably free of errors, inaccuracles or omissions.

This report was prepared In accordance with Purchase Order Number 480051210SR002.

© Kinaglrics Ing, 2013
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L: Whitby, ON Canada LN 005
T 605 648 4908

PGL File #: 3821-01.02

DATE: April 23, 2013
TO: Ruth Burany, Kinectrics Inc.
FROM: Salima Jaffer, PGL

John DeWilde, PGL

Re: Heavy Water Storage Building Project:
Shallow Soll Sampling during Daylighting Activites
Ontario Power Generation — Darlington Nuclear (OPG-DN)

Pottinger Gahsrty Environmental Consultants Ltd. (PGL) has conducted shallow-soll sampling during daylighting
activities to provide disposal options as a parl of the Heavy Water Storage Building (HWSB) construction project
at OPG DN. A summary of our work, results and concluslons 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 demineralized water containing 44,807,000Bg/L. of
tritum and 58.8mg/kg of hydrazine.

Twenty-nine boreholes and 28 wells have been instalied since, In the area to Investigate impacts from the spill
event. The Investigation identified tritum Impacts to both soll and groundwater in the area of the HWSB and
beyond. The Investigation also identified petroleum hydrocarbons (PHC) and limited volalile organic compounds
(VOC) Impacts. The soil and groundwater quallty were eveluated against Ontario Regulation 153/04 Table 3
industriai/commerclallcommunity standards for coarse-textured solil in a non-potable groundwater condition.

PGL was contracted to evaluate the asphalt, soli, bedrock and groundwater as part of the excavation and disposal
work required for the construction project. Our sampling program for these materials was outlined in our Sampling
and Analysls Plan (SAP), Heavy Water Storage Bullding, Ontario Power Generation, Darlington Nuclear
Gensrating Station, Bowmanville ON, dated January 23, 2013 previously submitted under separate cover.

Sampling Ratlonale

PGL recommended completing an in sitv sampling and scan survey to collect data that will allow for offsite
disposal of sails. It Is Intended that after the collection of this data, soils can be cleared directly for disposal ensile
or offsite either under a Conditional 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 bullding footprint were
to be completed to augment existing soll and groundwater data collected this past year (2012) at the Site. The
first 3m (10") of each barshole location was daylighted using a vacuum truck operated by Badger Daylighting Inc.
This preliminary technical memo detalls the resulis of the sampling during daylighting acthvities. The rest of the
soll 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 Sol, Ground Waler and Sediment Standards for Use Under Part XV.1 of the
Environmental Protection Act, April 15, 2011. We compared data to both Table 1 Full Depth Background Site
Conditlon Standards and Table 3 Full Depth Generic Site Condition Standards In a Non-Potable Ground Water
Condition. For Table 3 we used coarse-grained soll standards for an industrial/commerclal/community use.

Work Program: Shaliow Soll Sampling
As a part of this work, PGL conducted the following tasks:

Prepared a Sampiing and Analysls Plan as required by Ontarlo Regulation 153/04;

Prepared both a health and safety plan and Job Safely Analysls form;

Attended a Project Readiness meeting February 15, 2013;

Coliected shaliow-soil samples during daylighting work at the five proposed borehole iocations (BH281 to

BH285)

Sampled soll at 0.5m intervais using a hand auger;

Logged and screened sampies using 8 Model 3 Ludium Analog Ratemeter with Model 44-8 pancake detector

and screened for organic vapours with the use of an RKI Eagle 2 equipped with both photolonization device

sensar and LEL/PPM catalytic sensor;

« Collected soil samples in laboratory suppiies bottles, labelied the bottles and kept samples refrigerated or on
ice untii submissian to the laboratory;

« Submitted soil samples based on elevated Ludium Ratemeter resuits, elevaled photoionization device resuits
and to provide vertical coverage, to be representative for the full length of the borehale at each |ocation;

s Collected composite soil samples and submitted them to OPG chem lab for tritium and gross gamma
screening. These results were provided to OPG Health Physics to assess the type of release pemmit for the
samples prior to shipment to Kinectrics Inc. (Kinectrics) for analysis;

+ Submitted six samples for radiologlcal parameters and 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 resulls are
Included in Table 1 to 4 and laboratory cerlificates are attached.

The gross gamma and tritium resulis from the OPG chem lab for the composite soll samples required for shipping
are presented in Table A below. PGL obtained confirmation from OPG on March 25, 2013 that composite soll
samples for pre-laboratory shipment was not required if Kinectrics was performing gamma scans and tritium
analysis of samples (see included correspondence). A standing conditional transfer permit (SCTP 28) was
provided for use for the rest of the project work. The condltions of SCTP apply to saii only and no OPG Chem lab
analysis of soll samples is required.

A W PGL
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Table A: Gross Gamma and Tritium Composite Soll Results

OPGChem | <. . | GrossGamma Tritum | R L T
Sample'lD: | oVPRle Dxa S| oy 0 ) cwg) 2 |13 Jores RaviswRasponse
Feb 20, 2013 H3 > UTP limit

2013-02-G766 0.00428 0.144 CTP required

Activity and H3 > MDL
2013-02-H111 Feb 21,2013 0.0051 1.7 CTP required

activity > MDL
2013-02-H493 Feb 22, 2013 0.00474 <0,003 CTP required

activity > MDL
2013-02-H494 Fab 22, 2013 0.00283 <0.003 CTP required
2013-02-1427 Feb 25, 2013 0.00533 0.365 Review not required

Radiological Parameter Results

Most of the radionuclide results were less than ths laboratory detection limits with the exception of Potassium-40
(K-40), Thorlum-series (Th-series), uranium-series {U-serles), and tritium (H3). Tritium results In the shallow soll
samples ranged from 18.2 to 281Bqg/kg. All tritium results were less than 0.02Cifkg (740 Bg/kg). Refer to Tabie 1.

PGL also compared the tritium data collected with that obtained in previous investigations. All tritium results from
CH2M Hill's investigations of the top 3m of soll from the area are also below 0.02uClkg.

The trium results from the OPG Chem Lab (Table A) vary from the data provided by Kinectrics. PGL
understands, based an a conversation with Chris Wood (OPG), that this is typical and that the Kinectrics data is
considered to supersede the OPG Chem Lab data.

Conventional Parameter Resuits
BTEX and PHC F1-F4 Results
All the sampie results were below the laboratory method detection limits for the samples submitted.

Refer to Table 2.

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

Refer to Table 3.

Metals Results

All the sample resuits 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. Electrical
conduclivity is a measure of soil salinity and excess salts have an adverse affect on plants. This standard Is
intended fo be protective of agricultural habitat which Is not the case here. PGL would argue that since only one In

: WPGL
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slx samples exceeded electrical conductivity that this is not considered an issue for soil disposal. PGL does not
believe that this result will affect offsite soll disposal options as landfills do not request this analysis for soil
disposal. Refer o Table 4.

Results for sodium absorplion ratio are outstanding and wiil be provided as a part of the investigation report when
dala is avaliable.

Hydrazine was not detected In soli with the exception of a field biank. This result was anly slightly over the
detaction iimit and Is likely an Instrument issue.

ICLP
The Ontario Regulation 347/588 leachale extraction data is attached. The soil was evaluated against Schedule 4

and Iis not leachate toxic. These soils are classified as non-hazardous and maybe disposed of at an MOE
approved landfill.

QA/QC

For ease of use, a detailed discussion on quality assurance and quality control Is not included in this technical
memo. Instead it will be included In the larger Investigation report for the full borehole driiling program. In general
however, the data meets quallty assurancelquallty objectives and Is sultable for use In assessing disposal
options.

Recommendation

PGL recommends that this mema and resuits be submitted to OPG Health Physics to assess the typa of release
permit for the material.

Standard Limitations

PGL prepared this mema for our client and lts agenis exclusively. PGL accepts no responsibllity for any damages
that may be suffered by third parties as a result of declslans or actions based on thls report. The memo's purpose
is to transmit and interpret monitoring data and so will 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,
unidentified, or unforeseen surface or subsurface contamination. More or different investigation may be required if
other risks are Identified. The data presented in this report Is valid for the date of sampling, but site conditions
may change with time.

The findings and conclusions are Site-specific and were developed In a manner consistent with that level of care
and skill normally exerclsed by environmental professlonals currently practicing under similar conditions in the
area. Changing assessment techniques, regulations, and site conditions means that enviranmentai Investigations
and their canclusions can quickly become dated, so this memo Is for use now. The memo shouid not be used
after that without PGL review/approval.

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

Attachments: Correspondence
Tables
Solil Lab Results
TCLP Lab Results

‘ W PGL
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Fevised sections 3.1;3.2;3.3
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1.0

1.1

1.2

1.3

General

The scope of this plan is to provide a means for Black and MeDonald 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.

PuUrpose

The purposefobjective of the Sail Management Plan is to:
a. Ensure compliance with environmental legislation, regulations and conditions of approvat.
. Ensure proper records are maintained to meet regulatory environmental requirements.

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 8.5)

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

Fhase 2 of this plan addresses the relocation of buried underground services, required to be
relocated in order to build the new HWIMB. These services include the following:

Relocation of the Argon and Oxygen tanks

TMOD for 54 Cable Duct Bank relocation

Cut and cap for 8"air ling, 12" steam ling, 3" condensate ling and 8" water line
PMOD for yard drainage

Relozation of underground inactive drainage line

Removal of underground miscellaneous fire protection lime

Relocation of LPSWY line

SO L

The datails for these activities are covered in various work plans. ltems 1 through 6 above
reach no deeper than 3m in depth from grade.
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2.0 Raoles and Responsibilities:

3.0

31

3.2

3.3

1. Project Manager {PM) — responsible for the overall SKMP, ensuring that it is preparad,
approved and followed. (Brucae Smith 416-791-1858)

2. Work Coordinator (WC) — responsible for the implementation of the SMP on the
project. (Kurt McDonald 416-877-7273)

3. Construction Superintendent {C5) — Responsible for ali site construcfion activities.
{Kurt McDonald 416-877-727 3}

4, Envirenmental Consultant — responsible for soil / water sampling as required (Salima
Jaffer — 805-668-4008 x 113}

5. Al onsite persannel - All personnet are responsible for identifying and reporting any
adverze conditions or fesyes that could affect soil managament.

Caylighting and Excavation

Phase 1

Daylighting

In arder to confirm that there are no underground services that enter the footprint of the new
HWHIEB building a vacuum truck will he used to daylight the first three {3} metres depth of the
foof 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-ing during the
main excavation with excavators.

The daylighting will continue around the perimeter of the building foot print, and when an
underground service is encountared the area arsund the underground service will be further
daylighted in order to allow a construction crew access to relocate the service. The area will
ke fenced off for safety.

B&M has contracted Kinectrics Inc f PGL fo sample the first 3 metre depth at 5 horeheole
locations. The test results have indicated that the top 3 metres of soil is below the allowable
limit of tritium, confirmed with 2 report. Appendix "B" provides the conclusion of the report
ohly, The full report (172 pages) is available upon request. {Ref 9.8)

Eased on the results of the tests the daylighted material will be transported by truck to a
temperary laydown area (13 an the campus plan).

Fhasze 2

1. Daylighting of scopes 1 through 6 will ke done using a vacuum truck. Nane of the
daylighting for these services will be helow 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 identified as
C13. Once on the pad the soil will be dewsatered, tested by Kinectrics Inc / PGL or OPG
Chem Lab and if radiclogical 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 8. The top 3 metres of excavated soil from
the LESYY can be reused as back fill of the LPSW trench provided the soil maeats the
conditions listed below. The daylighting of the LPSWY system is expected to goto a
depth of 5.5 metres. In order to daylight to that depth a dewatering systam needs to he
in place, see ref 8.7 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 halance of soif which iz above the 3
metres depth. Once on the pad the soil will be dewatered, tested and if deemead clean it
will be moved to an appropriate disposal location. Soil is considered dewatered at the
discretion of the superintendent.

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

s  Meet Engineering conditions for backfill
= [eet the following parametears.
o Gross Gamma is LESS THAN MDA,
o |Fgamma activity is GREATER THAN MDA,
THEN Gamma Scan for Naturally Occurring Radicactive Material [NORM).
Censultation with Responsible Health Physicist is required.
o Tritium is LESS THAN 4000 Bg/L
o |IF Hydrocarbon contamination is evident and/or hydrocarboen spill ocourred
andfar suspected,
THEN, test for MOE Tahle 3 parametars. {Soil that has exceeded MOE Table 3
parameters generally cannot be used far backfill).
o €13 soil to be used for backfill is free of odours, visible staining or debris {i.e.
garbage, shingles, painted wood, other waste, etc).
o Mote: Consult with Rad Protecticn [RP) for the number of samples required for
radiological samples required.

3. The "TMOD for 3G Cable Duct Bank Relocation” scope of work is running outside the
footprint of the new HWMB so PGL was contracted to perform some additional sail
sampling along the proposed cable route. Ref 8.10 Appendix “D" provides the resuits of
this sampling and concludes that the soil is clean.

4,0 Laydown Area C13 Future site of Rad Waste Processing Building (RWPB)

41 The temporary laydown area inside the PA is identifisd as C13 on the Darlington Nuclear
Campus Plan Proposed Refurbishment General Arrangement. (Appendix "A")
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4.3

4.4

5.0

&1

Area 013 is approximately 80m x 80m and will be divided into areas to hold soil from
different areas without cross contamination. Sees appendix "B" for preliminary testing tritium
results.

To contain the daylighted material of approximately 200culd, an area pad 30mx40m shall be
constructed of an 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 being excavated andfor calculation of area excavated. A fruck tracking form may be
used to document this infarmation 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 fracked elsewhere on site. Vacuum trucks
have a pressurized hose system to facilitate this.

The C13 area will be graded with gravel and siaped towards the simp. This will be covered
with a 18 0z non-woven geotaxtile, this will then be covered with 1 layer of Envira Liner 3040
followed by ancther layer of 16 oz non-woven geotextile. To protect the liner, a 4-inch
Geoweb {Geo Cali) will be in placed an top of the liner, filled with granular b and compacted.
This Geoweb is rated for 40,000 lhs and will protect the liner fram possikle damage from
equipmeant.

In arder to anchor the Enviro 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 cut of C-13.

This is & temporary storage location and once the daylighting is complete and material dried,
this material will be transported by fruck to a MOE approved landfill site.. Based on a
Kinectrics Inc report this material has been deemed “clean” as outlined in Appendix “B".

A 88,000 litre storage tank will be in place so that the water collected in the sump can be
pumped to the storage tank for sampling to determine its guaiity for disposal options.
Disposal pathways will be implemented according to the Groundwater and Dewatering Plan,
Ref 5.7. The tank will have an internal weir s the fines may settle out. Tank and sump
should be checked daily to ensure proper operation according to the CEMP checklist, Ref
8.5

Sail sent to the ©13 area from the footprint needs to be separated based on depth. {i.e. File
13 0-2rn bgs and Pile 2) 3m bgs and desper).

Soil Sampling Protocol

Dntario Regulation 15304 characterizes imported fill at a site for purposes of filing an RSC. It
ix alse used as an industry standard for providing an acceptable level of characterizing soil.
The Regulation specifies sampling requirements if sail is to be re-used as clean fill ansite o
offsite. If offsite, one sample is required for every 160cul for the first 5,000cuM and one
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sample per 300cul after that. The Regulation alse 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 1,000culM. Based on the nature of the work and the potential contaminants
we recammend that 10 soil samples be analyzed for every 1,000cul.

52 The estimated quantity of soll that will be moved to femporary laydown pad C13 is
700cub. Soil samples {following RP requirements in Appendix 1) will be taken from various
areas of the pile and sent to the Chem lab or Kinectries Inc for testing of contaminants of
concern {radiological and conventicnal parameaters as shown in Table A}, Kinectrics Inc/PGL
will frack the soil samples and issue a report summarizing their findings. Soil samples
coltected 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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Tahle A: Sail Parameter Summary

T AvalycalTesting

H3 = Tritium
Radislogical Parameters GG = Gross Gamma

5 = Gamma Spectroscopy

PHC = Petroleum Hydrocarbons F1to F4

, M&I= Metals and inarganics
Conventicnal Farameters
YGC =volatile organic compounds (including benzene, toluene,

ethyl benzene and xylenes)

TCLP = metals and inorganics, YOG, sWOC, hulk and leachale

ToLP PCBs, soil pH and ignitibility

53 Tobe taken to a landfill disposal site, the soil must fall within the following specified limits:
»  (Gross Beta/Gamma and Gamma scan must show GG<MDA/NORM
»  Tritium (Ha) levels must ba less than 0.02 pGitkg
» The TCLP test should identify the soil as non-hazardous

Sait samples will be collscted by PGL and soil will be analyzed by the OPG Chem Lab or
Kinectrics Ine.

If scil has GG=MDA, RP{fHealth Physics will be consulted regarding next steps.

If soil passes Gross BetafGamma scans but contains unacceptable levels of Tritium, the soil
will rermnain on G113 until the F1 site is ready. The soif will be processed with the rest of the
soil at F1.

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

54 Radiological and TCLP parameters will be tested and results evaluated prior to determining
offsite shipment from Area €13 fo a MOE approved land fill facility. Additional testing for
convertional parameters will be required for material to be reused at Darlington, outlined in
Takle 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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E.0

6.1

7.0

7.1

72

Approved Designated Laydown Area

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 far the LPSW system.

The =oil will be left on the pad until it is dewalersd. Soil is considered dewatered at the
discretion of the construction supervisor,

Sump and Tank Water Sampling

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 Tank and Sump will be
inspected daily and an inspection checklist will be completed. The checklist will include the
following items: dateftime, persennel name, observed leaksfaccumulated debris, condition of
tank and sump, volume intank. {See ref 9.5 for check list)

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

" Parameter *

Gross Gamma

GG < MDA/NORM

" QPG Limits -

Total Suspected Solids®

=70mg/L

Wisible OilF Mo visible sheen
Total Organic Carhon <15mg/fL ) o
Ok in water =15mg/L

: pH 6.0-95

# Effluent shall be essentially free of Mloating and settleable solids and cannct contain ail or any ather
sibstance 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}

T rrtumievel

»0.108 pCifkg

< {.108 uC/kg {or 4000 Bg/fL)

Pump out water via Yard Drainage

See Section 7.4, Section 7.5

7.3 IF the sample resulis are below the limits in Table B AND 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 it iz nof feasible to dilute the water with dewatering waste water,
THEN complete the following:

Fre-requisite conditions:

a) Ensure dedicated Vac truck is used for all trangfers. If & new vac truck is reguired,
then sample must be submitted for Table B parameters again {§.e. start from step

7.4.2).

bl The Aguatech holding tank cannat 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

¢} The vac truck cannot be used for other work until this tote transfer of approx.
80,0000 is complete, IF the vac truck is used for ofher work in between, then, start
at step 7.4.2.

7.4.1 Ba&M: Use dedicated Clean Vac truck for all Agquatech holding tank water transfars.
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7.5

B.0

7.4.2 B&M: Vac water out of holding tank {about 10 minutes}.
7.4.3 PGL: Sample water in vac truck for Table B parameters and Table C (tritiumy).

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

7.4.5 IF the test results mest 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: Discharge water from the vac truck to the forebay at the same location as the
Box Drain Pump cut in a controlled manner (1hour discharge).

7.4.7 PGL: Complete Vag truck tracking form (Appendix J)
7.4.8 BEM: B&M superviscr to sign off on form {Appendix J).
7.4.8 Vae water out of holding tank {akout 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 conditions are met.

iF the sample results exceed the limits in Table B and/or Table C, consuit with NR-
Environment, Disposal via Detox to Clzan Harbours may be required.

Backout Provisions

In the evant that backout condition ocours, excavation equipment should be leff in a safe
state.

1. Backout in the case of fire or persanal injury. in addition to backout procedures,
workers will immediately notify the CWMO who will immeadiately notify the shift manager.
If the CMQ is not immediately available, contact the Shift Manager directly (x4500).

2. 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 cantaminated 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 event, Follow spill plan actions cutiined in Ref 9.6,
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9.0 References

91 N-GUID-09701-10013 Environmental Reguirements Guideling

9.2 D-INS-72000-10002 Waste Disposal Guidelines for Solid

Waste and Recycling at Darlington

8.3 D-INS-G7280-10000 Darlingten Spill Prevention and

o4

85

8.6

87

9.8

8.9

9.10
oM

912
9.13
9.14

Contingency Plan

B&M 43070038-Sketch 001 Soil Laydown Pad (C13) (Appendix "C")

BE&mM 43070014-CEMP Contractor Environmental Management Flan

BA&M 48070014-8PCP Spilt Pravention and Contingency Plan

B&M 48070014-GDP Eroundwater and Dewatering Plan

B&M 48070014 WP Waste Management Plan

Kinectrics K-415072-003 Shallow Soil Sampling (Appendix "B
-TiA-0001-R00

Memo PGL File 3821-01.02 Cable Trench Sampling (SGTMOD){Appendix "D")

Kinectrics K-415072-002 Boreholz Drilling investigation {Appendix “E")

-RA-0001-R00Q

J.D. Barmes 11-25-432-07-A Decommigsioned Well Diagram {Appendix "F")

B&M Truck Tracking Form {(Appendix “G"

Darfington Emvironmental DERT Guidelines {(Appendix “H™)

Review Tool
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APPENDIX “B"

Heavy Water Storage Building Project:
Shallow Seoil Sampling during Daylighting Activities - Preliminary
Results
Ontaric Power Generatlon - Darlington Nuclear (OPG-DN}

Klneslics Raport: K-415072-002-TM-0005-R0D
Aprll 24, 2013

Kintactrics Inc
Analytlcal and Wasie Services

Kinectrics lnc,, 500 Kipling Avenuo, Unit 2
Toronfa, Ontario, Canade MEZ 565
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Heavy Water Storage Building Project:

Shallow Soil Sarnpling during Davlighting Activities — Preliminary

Results

Ontario Power Generation - Darlington Nuciear {QPG-DN}

Klnectics Reporl.

K-8 507 2-D03-TH- 000 -RED
Bprdl 24, 2013

Preparad by: Pattinger Saharty Environmental Congulan s Lid
UniE 102200 Water 3yroot
Whithy, OR, 1M Q0G5

Reviewsd by M&%-‘;LH .:-;."."\fh_'_-'z'\-"" D —
Ruth Burany, PR, PEnG®
Engliesr
Analyloal and Wasta Sorvicss
Kirectrica Inc

Anprread by, ._(_/ f/éf_ﬂ%‘f’wm ST

CHpe Hermnann, PhO
Dapartratd Manager
Anabyllcal and Wasie Sorvcos
KEnectrics fho.

Cratedd: Aprll 24, 2813
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DHSCLAIMER

This reporl was preparad for Black and M™Donalkl undor o Kineetrles Inc 150 9001 Cuablby Program
Registered with QM. Kinectcs Inc. takes reasonalde steps to enswe thal ail work perfomed shall meet
the industny standards, and 1hat all repars shall he reasonably free of emom, inaccuracles or omiasions,
This repasl was preparad 0o accordancs with Purchesa Omder Mumbar 480051 2105RA03.

£ Kinacties Ing, 2013 : ;

il
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T 56 GGG JBRIE
F 905 €E% 1303

Pottinger Gaherty

Ernvonnieidal Gazuliens LW . Memo
P50 Waler Siranl Uni 102
Wlnlky, OM Canzia L1k 0G5

W, Do 000 D
PaAL. Flle 3 3582101 02
DATE: Apeil 23, 2013
T Fath Burany, Klnacirles ine.
FROnS: Salima Jaflar, PGL
Jdaha DeWilde, PGL
Re: Heavy Water Storage Eailding Projact:

Shallow Soit Sampling during Daylighting Activites
Crptaric Power Ganegration = Darlingten Nuclear [DPG-0N)

Paotlirger Gaherty Envirenmental Consolents Lid. (P51 bas condusted shalow-aeil sampling during deylighting
aclltles to provide disposal apliens a8 a part of e Heawy Walsr Storage Building (HW 58} consfruction oroject
A OPG ON, & aummary of our werk, reslts and eonglasions s provided hareln.

Background

A NMstorlc z2pdl In Decernber 2009 from nfecton Water Storaga Tanks (IWST) ageumad in the area of the
proposed HWEE exsavallon, The BVST water was prinsarly deminerallzed watar ecmtadning 445, 807,00980/. of
tritium and 58.8mghg gt hydrazine,

Twenly-ning brrehales and 28 wells have been inatalled aince, in the orea to imestoate Impacts frem the spitd
gvant. The investipatian identifed Eilium impascts fn hoth soil apd groundvesier in She area of the PRVSE and
beyand. Tha Investigation alse [dentifled patralaurn fredrocarbens (PHS) and imited vabatifa crganic sem poimnds
(VO] bapacts, The 303 and groundwater qualily woro cvaluztod againet Onteric Reguletion 183404 Tekle 2
InduzirAlfeomanatclallcommuonity standarda for coarse-texiured soit in @ nen-potable moundwater condl oo,

PGEL was contracied 1o evaluzte tho asphal, soll, badrock and groundwaies o5 oard af tha excavaticn and dispossl
work, required for the construction prajecd, Qur sampling pragrem for these maserals was cutined It aur Sasptig
end Analysts Flan (5AF). Heovwy Waler Slerage Buliging, Ontarin Power Seneralion, Oarlingion Wuclesr
Sunarating Statton, Bowsesaviie ON, daled Jeauery 23, 2013 previousty submitled under separsie cover.

Sampling Reflonale

POL recommended completing an ir it samgting and scan survey bo collect dota thal will allaw For offzila
disposal of sois, I iz intended thet sfter tha colleciion of ihis desR, soils can ba cleared directly for Jtaposal ansile
or offsite eithar under & Gondifional Transfar Permit (CTF) or Uneanditional Tranafar Paimit ST,
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Az ideptified In our Sampting and Analysis Plan, five boreheles in the erea of the proposed bullding footprint were
lo he sampleled fo eugment axisting sail and groundwale? data collacted s past yoar (2042) at the Site, The
first 3me [107) ¢l mach barehos lecalzan was dayllghled wsing a vacuum ruck operated by Badger Daylighting lno.
Thig praliminary echnlcal pemo datalls the results of the sampling during daylighting activitias. The sl of tha
soll and bedrack sampling 2asoclated with drilling activities will be repartad under separate cavar.

Ta essass dispasal optlons, PGL campared the conventlonel analyais date with the Minisiry of Envifonment's
(MMOE) standards found In Soff, Qround Waler ard Sediment Standords for Usa Under Fad XVT of the
Friranmerdal Frotactian Acé, Aprf 10, 2041, Wa compeared date to both Teble 1 Full Depth Backgreund Sl
Condifion Standards and Table 3 Full Dapth Ganaie Sila CondRlon Standards i a Non-Potable Ground Water
Condition. For Teble 3 wa used coarse-gralned soll standards for an ndustdalfcommencialfcommunity use.

York Pragram; Shallow Scil Sampiing
As apart of Ihis work, PGL conductad the foblowing Euska:

Prepared a Sampling and Anzlysis Plan as raqumd by Onlarto Regolation 15508

Prapated balh a health and safoly plan and fob Safety Analysis fom;

Atemded & Project Readinass meatng Fabraery 15, 201.3;

Cnllect;ld shaflow-eoil samples dudng daylighting work et the five proposed borehgly ingations (AH28: 1o

BHZES

v Sampied soll el 0.5m inlervals uslng & hand auper,;

» lLogned and sgreenad samplae using @ Modsl 3 Ludlum Anelog Ratasister with Model 44.9 pancake detector
and scresned far organic vapacers with the vee of an BKl Eagle 2 aquippad wih both photalordzation devies
sensar and LEL/PPM ceialyiic sensor;

v Gaollected soil samples in labargieny suppliss bollles, lebeiled 1he botifes and kopt samples rlfrigorated or an
ire umti! submissian ta tha leboratany;

+  Subenlitod sall samples based on elevated Ludlum Ralemeter results, elavated photeionization deavive resulis
and to provide vertical coverage, b be reprasantalive for the full tength of ihe borshote at each iocatlan;

»  Colectard composita el samples and submilded them 1o OPG chem lab for Wifium and qZoss gamma
sedaaning. Thase rasults were provided 1o OFG Health Phyeics to assass the lype of selease pamnlt for the
samples prior to shipment to Kinecides ne, (Kinactrics ) faor anelysls;

«  Submilted six semples for fadlaloglical paraneeters and conventional pararseters and wo samples for TELP
analyses; aml

s Ewyalysiad the data end preparad thils marrio.

Findings

This technkcal mame presents the ovailabte resulle of the shellow sall sampleg conduetesd. The rasulls are
inchuded In Table 1 to 4 and lsboratary cartificaiea ere attached.

The gross gamma and trithem results fram the OPG ¢ham ek for he coreposibe soll samplis roguleed for shipping
arh presanied in Table & below. PGL abtamed conllrmallon from OPG on March 25, 2013 that composila soil
samplas for preiboralory shlprmant was not required if Kinectrica was pefoming gamme scans and brifium
aralysls of samptas (888 Included correspondence). A stending conditionei frenefer permil {SCTP 2% was
provkled for use for the rest of the project work, The condiions of SETF spply o soil onby and no OPG Chem lab
analysis of 500 samples ig requirac.

? 1P PGL
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R. Bursny PEL Filas 3024-01.08
Table A: Gress Gamma and Tritlum Composite Soll Rosults
- BPGEChem S V. Brogs Gemme b Thtimy [ o 0 e
Sample [0 .| “FETFIE DA e ] wGikg) | - Teras RevisinResporso
Fah 20, 201 . :
201362-GT6E B.00a24 01ds il g:zr'g;“
04 3-0EHI Feb 21, 200 0005 107 Activily snd H3 > MOL
; CTP reguirad
20134 HAE3 Fab 2, 2013 [.004+4 <(p.002 E:'?l“;':i;u‘:‘fﬁ
204342 HADA Fah 22, 2073 0008 03,003 g”'t';"}f‘;u?fgl’-
203021427 Eub 23, 2013 £ 00633 0,366 T —— i

Radiclagical PFarameter Results

ost of tha radlonueiida rasulle ware less then tiw laboratery detectfan limils with the excaptiorn of Palassiue-40
(K41, Thorun:-geslas (Th-zarles), uranlum-seres (\-sefes), and tritium (H3} Talitn resulls e sbatleer sail
sampes ranged from 18.2 to 291Bqikg. Al #Hilum results were legs than 002001 (749 Bivkg). Rafor to Tablo 1.

FEL also camparsd Bie fiture data collected wilh that abtalacd b previeus fnvastigalans. All tribum resulés from
CHZM HIIFs investgalions of the top 3m of soil from the area are also below 0.026CIkg,

Tha frikiun resufls from e ORG Chae Lab Table A) vary from the date provided oy Hinestrics. PGL
understands, based on a converzallon with Chrs Wood (OPG), That Wis is typleal and that he Kinsctrles dzla is
cansiderad o supersede the OPG Chem Lab datp.

Cunventional Parameter Results
BTEX =snd PHC F1-F4 Resulte
Al the sample rasults wara balow the Jabaratary method deteston inlts far he samplas submillod.

Rafaor 1o Takde 2,

YOO Resulks
Al the sempla results were beraw e leboratery melhcd detection Smlbs far ha samalas submittad.

Refar 1o Tatde 3,

Mlals Basuits

Al the semple rasulls were befaw MOE Teble 1 and 3 standards except for one sample. Sample BH235-2 from
1.Bm ta 1m below ground surfaca (oge} exceaded the MOE Tabit 1 standand for elecirical condusctivity. Electrical
conduetvity 15 3 ineasure of soll salinily and exeoss salls have an adverse aifcet on plands. This stendard s
Intended b be protectve of agricuiturat habitat wilch is nat the caze here, PGL woukd angue that slkce oy ana n

: P PGL
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H. Burany L FGL FRla: SR AN.GE

slx samples exceeded alecklcal condustivity that this is net considered an igswe for sail dieposal. PGL does not
belleve thet this result witl affect offsite ol disposal oplicna as lendfilts do not request thils analysls {ar sall
dispeaal, Befer to Teble 4.

Reaulle for sodium abagrplian ratio are outstending and will be provided ax a part of bw nvestigaton 1epor when
dntq is avelahbla.

Hydrazine was not detected in soil with tha excepfion of a fleld blank. This rasubl was only slightly over the
datactian Jimit and is likely an instrumzent ssa.

ICLE
The Cinteric Regulalion 347/588 lachale exirecian data is alached. The 2oll was evalualed agalnst Schedule 4

and |5 rot leachate loxic. These sails wro claesifled as non-hazardous and maybe diepnsed of at an MOE
approvid laredflk

QAQE

For sasa of usa, a detaijed discossien an quallty agsurance and quably contral B not included in this lechpicel
rnarno. Insoed A wiil Be ncluded in e larger Investigation report for tha full borehols drilling pregrmim. In genersl
howewver, the datn meests quality sssurnnoefquality objsctives and |5 suitsbte for use [a aseessing dsposal
oplions,

Recommendation

PGL recomirtends that thls memao and results be submitted 1o OPG Heatth Phyaics Io essess tha bypa of ralaass
permit far the malerial.

Standard Limitations

PGL praparad lils roma for our cllent and s agents excluslvely, PGL accepts no responaibility for eny demagss
thal snay be suffered by third parfles a3 a regult of decisions or ecions based an this repor. The Mmemo's purpose:
Iz iz transmit And interprat monilering date and so will need 1o bo used In confunction with proviows repots by
PEL ar pthers. As |s rus far all anvironmental investgatons, potenifal remaing for the presence of unknown,
unldeniflad, or undersasn surface or subsurace contamingtion. More or differen investigation may ba requirad if
odher Hsks are idontlfled. The data presented In this repost is vakid for the date of sampling, but =be candlions
may change with fime,

The firellngs and senclysions are Site-apeciic and were davelopad in 8 menner consislanl with hat level of care
and skill normally eramised by envirenmental profassionals currently pracBolng under similar conditions in the
araa. Chanpging assassmant technlgues, regulatlons, 2nd site condllons means that envronmental investigaione
and thalr cenctuslons can qulckly become dated, =o this memo s for use now. The memo shauld rat ba beed
after that without PGL review'approval.

The project has been conducted according to our inglructions ené wark pregrem. Addifional condiflons ard
timitatlons on our liggility are sat farth In gur work programdeontrect. Ra waranly, axarass or mpllod, 15 made.

Allgchments:  Comsspondenca
Tablas
Sodl Lab Resutts
TELP Lab Results

‘ HFPGL
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Patfingar Gahert

Envlranmr.‘glal SOtz Lg Memﬂ
Lo Wraler Seocel, Uik 1002

Whethi, C6 Canasde LIW DRSS

T PIS.A56 4704

F 9L, GLE 4903

e I L Ty

FGL File #: 3021-01.02 Cable Trench
DATE: MWey 24, 20132

T Ruth Burany, Kineckrics Ing.
FROM: Zalline Jaffer, PGL

Wil Gaherly, P&

Re: Heavy Water Managemant Bullding Prajact:
Cable Trench Sarmpling (SG TMOD)
Oatarie Power Goeneration - Darlingion Muclear (OPS-DN)

Potinger Gaharly Fovlroninertal Cotsuiliants Bl {PGLY sainpled shallow 53l i advance of daylighting activitios
o support rolocebion of uthily Serviee caples as & part of S Hoayy Walcr Managermeod Buildiog (FIWhas)
construction praject al OFG DN, This surmimarlzos our work, rosuits and conclusions,

Background

& histardeal zpill in December 2008 from [njectlon Waler Sloraqge Tanks {WPST) accurred in bhe area of the
propoasd HWME excavation. The IWET water was pgrimarlly deminesallzed water contalning £4, 807 Qopie/, of
tritham and S&8mgika of hydrazling,

Twanty-nine baorsholss and 28 walls heve been inelslled In the area to Investigale impacls rom the apil. The
hvestigation ldentdied ltium Impacis fo holh scll and groundwater in the aras of the HWSB and beyond. The
inveatlgalion alse idenliked petroleumn hydrocarpons (FHCY and dmitad valsife organic compounds {VOC)
impacts, The sol and grounchwaler quakity were evaluated agalnst Qtann Begulalon 15504 Table 3
Indusglalfcormnmerclalcormmunily standards for coarse-texiurad soll in 2 non-petable groundwatar condiion.

FGEL wes contracted to evaluate tha asphslt, soit, bedrock and groencwater as pan, of the excavetien snd disposal
work requlred for the consluction project. Gur zampling pragram for these malerlala was outlined in our January
23, 2013 Sampling snd Anelysiz Plan [(SAF], Healvy Waler Styage Buwildieg, Ontarfic Fowsar Gepersitiarn,
Darlington Muclaar Genaraling Statinn, Boeananvite ON,

AR An ardded scope tern, PGL was requested to coflect additicnal zoll samplas o charectarnza shellow aoile that
are to be removed during daylighting activitiee for a ulllly eerdice cable french. This additicne! work wes
reqprarted by Black & McDonsald (BE&MY. The trench iz astimatad o be 200m leng by 450mm de=p by S800mm
wiche, The wpiume of materlal to be axcavaled for the renaly |5 ASm”, The materdal will eventuslly be disnosed of
offsite bul witl be tepipornlity stored wilhine the Protected Arcen (PA) on sn asphalt pad in s deslgnated areq called
13
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Material Categorization

Te agseas disposal oplons, PGL eompared the convenlional englysis daia with the #inlstry of Emdronment's
(MOE]) standards Sof, Ground Waler and Sedimenf Standerds for Ues Under Pard X7 of e Envicorrmiontat
Frotection Act, Apl 15, 2041, Wa compered dats to both Table 1 Full Depth Background Site Condition
Standards and Teble 3 Full Depth Generle Slte Conditlon Standards i a Non-Polable Ground Watar Condlflan.
For Tahble 3 wa u=ad coarae-grained aoll standards for an mdustrialficommoncialfo ommunity use.

Wark Prograrm: Cable Tranch Samaling

FGL racommended composlte sampling, as detalied in a Februarny 4, 20032 smail, and revizad March 15, 2014
[Attachment — Comespondfence), As a part of this work, PGL conductad the Following tagks:

= Atanded a pre-jel brief on Apel 24, 2013, howaver, work suthotization end the sompleted dig card s
defayad;

=  Caolleced twas compozite soill samples fcompl-0.2 and comp2-0.48) from three eseperste holes in the

proposad trench locatter on Aprll 25, 2013 frosm ba dapth Ihtervale; 0.2m to G4m and 0.48m ta 9.8m below

ground surface at each of the thres Iocelions;

Sail waa collected In [ahoratery-supplied batloz and wers labellad;

Cloarced samplez offeite by RF undar a standing Condifonal Transfer Permit;

Transien ed semples in 8 cooler packad with [ge under chaln of custody to Klnectrics ne.;

Requested radlologleal and convontional paremelars analysis on wo samples (oompl-00 and compR.o. a6}

and one duplicate; and

» Ewsluated the data and prepared thls mermro,

Findings
Canvenflonal paRrminelers mel applicebls sfendards except chromium and nickel while several sadlological

slandards exceeded detection limils. The results are included in Tebles 1 w4 and lahvratony cetiflvates ara
ailzchod. Tho sull In tha threse holes wes similar and comprized of =and and grvet il with scoasional cobblas.

ERadioloplcal Parameter Results

Mogt of the radiocnuclide results wers lese than the laboralory deleotion inils wxeept
= Palassiume-40 {K-40)

Thortum-setles {Theseles);

Uranium-eerias { t-eerie=); and

Tritium {H3}.

L N I ]

Teltlum results It tho composhte soil samplee rengad fram 11,4 o 154Bq/ka, AR rtlum reslts were: loss han
LGPk (740 Byfky) (Table 1], PGL comparad e titium date collacted with previous mvestigatlons. SN0 teikiam
results from CHEM iEs invostipetions of e tap 3m of aolt from the area of the proposed HWHWES sre also below
020 Citkg,

Canventlonal Paramater Results
ETEX and FHC F1-F4 Reauulis
All the sample results were belowr the labaralory method detection [hmits for the samples submitted (Table 2.

> 157 PGL
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VOUO Reou|ts

Alt the sample results weare helow the laboralory method detectlon limils for the samples submilied [Table 3).

Metals Results

All the =ampls reaults were below MOE Table 1 and 3 standards except for bwo analyllcal paramcters; chromium
and nickel (Tabla 4}, Compl-0.2 ond iz dupllcate sampie exceedad the MOE Table 1 standard for chramium =nd
the duplleate also exceaded the MOE Talile 3 standard. The dupliceta semple also excesded the MOE Tehble 1
standard for nickel,

ICipe

The Ontaric Regulatlon 347588 leachaie exiractlon dala was completod dus to tho chromium excesdance and is
atteched. The golf was evalaated agalnst Scheduls 4 and |s not leachets toxie. These secile are clazeified 3a non-
hazardows and maybe disposed of at an MOE appraved landfil.

QAT

For aase of uas, a deftailed dizcusslan on quallty assurance and quallty condral 15 ol included inlhls echnizgal
mermao. & duplicate sample was collented for sl gample compd-0.2, howavor, sinco the sempling methodology
wag compoalts zaampling, the samples are a miktere of 50l colloctad from there diffarant spots from the zame
depth Interval and are hon<homogenous. Tho relallve percent difference for the duplicate sample does nol meet
the generally acoeplable range for soil samples, Howaver, the deta meeta quality assurance/quality abjectives
and [z sultable for uso In assessing disposal vptions. Discussion with the laboratory ingdigated that the vadation in
chromium rosulls arc dee to non-homogensous semples, 8 common izsue with aollds,

Concluslgn/Recommendation

PGEL underztand that the aoll will he temporarlly slared al C13 within I1he PA. The matsrial will eventoally be
removed from the PA w0 a new holding area autsile the PA on ihs sast side of the OPS-0M property. Thie aree la
called Ft, The sails frvm B4 will be re-samplad and disposal opllons will be re-avaluated at thst time.

PGL recommends that thiz mema and restlis be spbmiiled to OPG Mealth Physics for evalualion of results.
Addiflanal samples may ke nenesaany to agsess e ype of rolease permit for the materiat pricr to removal from
the PA,.

Standard Llmitations

FGL proparad Ihis memo for cur clisnt and its aganta axclusively. P01 accepls no responsihliity for any damages
that inay be sufferad by third partlea as a result of decisicna or adticns based an 1his repart, The meme's purpase
is to tansmit and Interprat monitoring data and ko will nead to be naed |0 conjuenetban with provious repors by
PGL or othars. Ar ig true for st enviranrnental Investigations, potenlal remaing for thoe proscnce of unknown,
unidentified, or cnforezeen surface or reubsyface contamination. More or difforent investgation may be redquired if
other rigsks are idenlllied], The data presended In Uids repart is valld for the date of sampling, but gite canditions
may chance with me,

Tho fndings and conclusione are Site-specific 2and were developed In A manner conslstent wilh that bevel of cace
end skill nomally exerciged by environmental professionate ctrenfly practicing wnder similar condiions in the
area. Changtng assessmenl techninues, regulatlons, and site condifons moeana hat envirenmental investigetions
mnd thelr concluslons can quickly becmne dabed, sa hils mems is for use now. The meamo should not be used
after that withoul PGL roviewapproval,

s P PGL
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Tha projucl hes been conductad sccording 1o our [ngituctions and work program. Additionsl conditinns and
limitations on our liebility are set forth in our war programdsontract. Mo warranty, express or implled, iz made,

Altachments: Correspondonca
Tablas
Fiald Sketch
Spil Lab Rezults
TELP Lah Results

: 1EZ PGL
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Heavy Water Storage Building Project:

Borehaole Drilling Investigation

Ontario Power Genaration - Darlington Nuclear {GPG-DN)

Klnectrice Repart: K~-d44507 2-002-RA-0001-RO0
June 4, 2013

FPraparad by: Pottinper Gaherly Envirenmeantal Consditants btd

Unlt 192-250 Walar Streat
Whitby, OM, L1N 0G5

Ravigwodd by:

. .C".lf.'llx ;{'ﬁ L. Ty

Ruth Burany, FhD, PEAD.
Englnear

Analytical and Westa Services
Kinactrics Ino

Approved by: /ﬁﬁ %WMQ"‘T'

Otio Herermanno, FhD
Deperimeant Manager

Analytical and Wasle Servicas
Kinenctrica Inc.

Deted: Juns 4, 2013

Report is included in Rev 4, The scope of this plan has been changed, so this cover page is being kept for reference

HUrpases ahly.
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Dariinglon Muciear P.O. Bax 4000 Powrnanvilla, Cotare L15 178

MEMORANDIN
April 23,2013
File: MEIE-03426 F

Speviat Tnstructvas to Complete N-FORM-11113

Materiak:  Excavalicn niaterials (gravel, asphalt, soil, concrete, etc)

Coaditlons: Excsvation materials from the Unzoned s only,
Material will be disposed of off-pite.

1. Prior o oxeavatron, perfome direct contantination check of area using Hitly floor
meniior and GR series meter, The DT grocess inay continue iFunable to perform
nftial susveys due bo weather conditinns, surface onfigrration or (Fexcavation has
been initiated,

2. Afer wxgavation, obtin representative samples (1000 ml dalgene bottle, 12 smples
per pile, labeled o idenity pile, Incation and sample number’ of excavation inaterial,
Sumple collection may reyuire brealingfcrushing materials in order to i sampie
botiles.

3. Submit to Darlington Chensistyy lab fiv gamina scar ad tritiom aalysis using the
Request for Chemical Analysis loom. O thie form, regquest she Chemistry lab o
perform a 300 second gamme sean on sanples nsing the NORM library.

4. Bubiir Chermistey lab analyeis reports to Health Physizist for veview and
inerpretation,
5. Monitor barge pieces of material (e, concrsete, asphalt, ete.) with a contamination

meter (23% of surtaces) and GR series meter ( 100% of surfaces) as material is heing
loader indo disposal bin,

6. Perform verification surveys on the disposs] bins confaining excavation inaserials
uging o R series meter,

/4_‘!'/. Z:;de-

Steve Tarms
Health Physicist
Exartington Muclear
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OPG Proprietary
Commercially Sensitive
June 21, 2013
Memo to file No.: NK38-CORR-38000-0465273

Re: D20 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
D,0 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.

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 D,O Storage project has arranged for additional samples
to be taken to Kinectrics for laboratory analysis.

© Ontario Power Generation Inc., 2013. This document has been produced and distributed for Ontario Power Generation Inc.
purposes only. If you are not the intended recipient, you are hereby notified that any review, retransmission, dissemination,
distribution, copying, conversion to hard copy or other use of this communication is strictly prohibited.

Associated with OPG-STD-0030, Classification, Protection and Release of Information OPG-TMP-0005-R003 (Microsoft® 2007)
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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. I[f, 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.

OPG-TMP-0005-R003 (Microsoft® 2007)
Page 2 of 3
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Mechanism for Transfer:

NK38-CORR-38000-0465273

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 pCi/kg and GG<MDA/NORM

Can dispose outside of PA either on or offsite

H3 < 0.108 pCi’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 uCi/kg and GG <
MDA/NORM and no PHC

Soil infiltration or to yard drainage

IF H3 < 0.108 pCi/kg and GG <
MDA/NORM and evidence of PHC

OR

IF H3 between 0.108 and 2 uCi/kg and
GG

< MDA/NORM regardless of PHC impacts

Disposal via Detox to Clean Harbours-
final disposal via incineration

IF H3 > 2 uCi/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

OPG-TMP-0005-R003 (Microsoft® 2007)
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OPG Proprietary
Commercially Sensitive
August 07, 2013
Memo to file No.: NK38-CORR-38000-0465273

Re: D20 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
D,O 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 D,O Storage project has arranged for additional samples
to be taken to Kinectrics for laboratory analysis.

© Ontario Power Generation Inc., 2021. This document has been produced and distributed for Ontario Power Generation Inc.
purposes only. If you are not the intended recipient, you are hereby notified that any review, retransmission, dissemination,
distribution, copying, conversion to hard copy or other use of this communication is strictly prohibited.

Associated with OPG-STD-0030, Classification, Protection and Release of Information OPG-TMP-0005-R003 (Microsoft® 2007)
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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.

OPG-TMP-0005-R003 (Microsoft® 2007)
Page 2 of 4
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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

Greater
than Greater Less than Great
than 0.108 ; L ST
- 0.02 uCi/k ess
2 uCi/kg uCi/kg uCi/ke than than 7000
7000 Ba/L
Bqg/L return to
Disposal via Continue Di | ; disposal via
- ) ) et spoosal via dipose
Bruce Waste with Soil Disposal gnhmugl Conventional via local HWMB
Management Aeration ; with Soi - . Dewatering
via Clean Aeration Landfill soil
Harbours System
J

OPG-TMP-0005-R003 (Microsoft® 2007)
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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. Eric Jok, P. Eng. of Ontario 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 curréntly comprised open land with a gravel covered surface. The ground surface in the
area was generally flat.
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3. Procedure

The fieldwork for the geotechnical investigation was carried out during 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 I.

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 OPG. 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 OPG. 1t is understood that the ground elevations are
referenced to a local datum.

Trow
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4. Subsurface Conditions

41 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 drilling. 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 I, 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
comprised 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/m>. 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 11.5 m below existing grade.

A grain size distribution curve for the clayey silt till is included in Appendix A.
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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/m’. 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 carried 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 shaley 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.

¢
b4

Trow
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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 inferred 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.

N
-

Trow
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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
occurring 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 bearing
capacities:
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Factored Capacity at Ultimate Limit State (U.L.S.) = 2,400 kPa
Bearing Capacity at Serviceability Limit State (S.L.S.) = 1,500 kPa

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/m’ 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 subgrade 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.

N
—

Trow
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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:

N

Service trench
\ O__/ Lower footing

FOOTINGS NEAR SERVICE TRENCHES OR AT DIFFERENT ELEVATIONS

N

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.

Trow
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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 surface water run-off should be anticipated during construction. It should be
possible to control and drain the seepage water using conventional construction dewatering
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‘z, 1x10° and 1x10° 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 y =20.5kN/m’
Coefficient of active earth pressure K,=0.33
Coefficient of passive earth pressure K,=3.0

Surcharge loads (i.e. equipment or fill stockpiles) q =10kPa

The shoring system should be designed by a qualified structural engineer and executed by
specialist contractors with experience in projects of similar magnitude.

Trow
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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
occurrence 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 carried 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 subgrade 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/m’ 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.

10
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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 subsurface walls should be a free draining granular material conforming to OPSS
Granular 'B".

The majority 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 material containing organic or excessively wet or otherwise deleterious material should not
be used for backfilling purposes. Any shortfall of suitable on-site excavated material can be
made up with imported granular material, OPSS 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
OPSS Granular B’ specifications would also be suitable for this purpose.

In areas where substantial cutting and filling 1s 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
4.1.8.4 of the OBC 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.

11
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5.2.7.2 Corrected N-Values Ngo

The Average Standard Penetration Resistance shown in Table 4.1.8.4.A. Site Classification for
Seismic Site Response in OBC 2006 refers to Ngy which is defined as “Average Standard
Penetration Resistance for the top 30m, corrected to a rod energy efficiency of 60% of the
theoretical maximum”. It should be noted that the drillers in the GTA area do not have their rod
energy efficiencies measured and therefore, computed N 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
Ngo 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 chloride
content. The test results indicated a pH value of 8.3 and sulphate content of 27.3 ppm as SOy,
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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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
commercial/industrial 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 individual site owner’s approval.

13
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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 carried 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
1ssues related to this property.

Yours truly,

Trow Associates Inc.

o-Lim Yip, P. Eng.
Project Manager

Distribution: OPG (5
Trow Markham (D
Trow Brampton (D)

SLY/F:\Projects\BRGE0028700\GE00287536A - Darlington Nuclear Plant - Heavy Water Management\Geo Report.doc
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Appendix A

Laboratory Soil/Rock Testing
Grain Size Analysis
Compressive Testing
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W UNIFIED SOIL GLASSIFICATION SYSTEM GRAIN SIZE DISTRIBUTION l PROJECT NO: BRGE 00287536A 1
—-— SAND GRAVEL
Trow SILT & CLAY FINE MEDIUM [ COARSE FINE | COARSE
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PROJECT: Heavy Water Management Building

LOCATION: Darlington Nuclear Plant

BOREHOLE #: 3

SAMPLE #: 9

DEPTH: 25 - 26.5 {t

ELEVATION:

L

Classification of Sample:
Silt, trace clay and sand
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Trow

Project No.: BRGE00287536a Project Name: OPG - Darlington
Date: September 24, 2007

Core No. BH1 BH 2 BH?2 BH3

Sample 1 Sample 1 Sample 2 Sample 1
Location 39°4” 45’17 54’9” 41°2”
Date Cored
Date Tested Sep. 21, Sept. 21, Sept. 21, Sept. 21,

2007 2007 2007 2007

Height - (mm) 47.8 43.0 85.0 44.0
Average Diameter - (mm) 47.5 47.5 47.5 47.5
Area (mm?2) 1772 1772 1772 1772
L/D Ratio (2.5-3.0) 1.01* 0.91* 1.79* 0.93*
Failure Load (kN) 131.11 201.14 152.47 186.83
Compressive Strength 64.5 98.8 84.7 1054
- (MPa)
Remarks

* The length too short, the L/D should have between 2.5-3.0. We getting higher results on

the shorter samples.

7
y

4

Y Z/
! o
Tpie!

|
4

LaboratorSl’ARé:(f)reseri’fative Signature

¢ 3

112003-Brampton\Projects\Geotechnical Engineering\Materials & Quality Management\00200000\00280000\287536a- OPG -Darlington\Compressive Strength of Rack

Cores- Sept. 24, 2007.doc
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Proposed Heavy Water Management Building, Darlington Nuclear Plant, Ontario BRGE00287536A :ll-/

Trow

Appendix B

pH and Sulphate
Chemical Analysis
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6820 Kitimat Rd., Unit #4

Mississauga, Ontario, Canada

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

[ . i
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Rev. 4.0 (21 Apr. 2004)

A Division of Agri-Service L5N 5M3 - Comments:
Labaratery Inc.
7
CHAIN OF CUSTODY RECORD[QC-2(2)] Page( 1) of (1)
Client; Trow Markham Client P.O.#: Total # of Samples: .
Address: 70 Gibson Gibson Drive, Unit 12, Markham, Ontario L3R 4C2 Client Project #: BRGE00287536A Anticipated health or chemical hazard:
Contact:  So-Lim Yip Entech Quote#:
Tel: 905-470-0073 Fax: 905-470-9848 Sampled by: _Raymond Lam
Invoice to (if other than the client) Guidelines needed:
Analysis Required
8 -
o 2 o =
Esa 05
T2 O0f~18
: - - R I T [ Sample
Sample Client Date | Sample [Sampling Information (W) 25|+ | O ] & P
# Sample L.D. Sampled | Matrix *| Filtered | Preserved | Specify detailsif O % o | T | 5| £
SDWA ie E g| © 0 2
Yes/No Yes/No Reg170/03 |3 g o 5 e
T apliest |09 £ &B|E|S Temp °C | Containers Lab Number
1 |eHz ss7 128ept07 [ SOIL N N X '
2
3
4
5
6
7
8
9
10
11
12
Turn Around Time Relinquishied to Entech Date: Time: Methed of Shipment: a
(sigo): R——(A Sept 21 AM Pick-up
RUSH: Specify O Received by Entech / Date: Time: Condition:
2 Contact Lab (sign):
Rush Charges Apply for <5 days Tt d Time. Samples Logged By . Date: Time:
NOTE: Samples will only be retained for 30 days after reporting of results unless specifically requested by client. (Storage charges may then be applicable.
PP
* 1) Soil/Sediment/Groundwater/Surface Water/Effluent/Drinking Water etc. - Pls. Specify. )
##2) Please call the laboratory BEFORE submitting any samples which fall under Safe Drinking Water Act-2002/Reg, 169/03
¥k 3) Please specify if water samples are to be filtered by Iab before analysis.
+4) Unless specified otherwise, all water samples will not be considered as Drinking Water.as defined in R170/03. See Overleaf
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6820 Kitimat Rd., Unit #4 TEL: (905) 821-1112
Mississauga, Ontario, Canada FAX: (905) 821-2095
A Division of Agri-Service L5N 5M3 & Comments:
Lakbaratery Inc.
CHAIN OF CUSTODY RECORD[QC-2(2)] Pree( 1) o (1)
Client: _Trow Markham < & Client P.O.#: Total # of Samples: ‘
Address: 70 Gibson Gibson Drive, Unit 12, Markham, Ontario L3R 4C2 Client Project #: BRGE00287536A Anticipated health or chemical hazard:
Contact: __ So-Lim Yip Entech Quote#:
Tel: 905-470-0073 Fax: 905-470-9848 ) §ampled by: Raymond Lam
Invoice to (if other than the client) Guidelines needed:
Analysis Required
w8 <
25l g o "
SS9 O S1o Entech's Bottles YES  NO
Sample Client Date | Sample [Sampling Information (W) 2ele s 21, Sample | Numberof [ lABIISEONLY .
# Sample L.D. Sampled | Matrix *| Filtered | Preserved | Specify detailsif (O £} o | T | 5 | £
Yes/No Yes/No :D‘:':; ‘,':3 Ee i 218
O o =
e :ﬁpum 89 2| kB|E|S Temp °C | Containers Lab Number
1 BH2 SS8 Sept 12 | Soil N N X ]
2 BH3 SS4 Sept 13| Soil N IJ X 1
3
4
5
6
7
8
9
10
11
12
arm Around Time | Relinquished to Date: Time: Method of Shipment:
@ cing Days (sign): ""72/\1 é__ Sept 25 PM Pick-up
o petify o Received by Entech / Date: Time: Condition:
3 Contact Lab (sign):
Rush Charges Apply for <5 days Tumaround Time. Samples Logged By: Date; Time:

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) Soil/Sediment/Groundwater/Surface Water/Effluent/Drinking Water ctc. - Pls. Specify. _
##2) Please call the laboratory BEFORE submitting any samples which fall under Safe Drinking Water Act-2002/Reg, 169/03
%#% 3) Please specify if water samples are to be filtered by lab before analysis.
+4) Unless specified otherwise, all water samples will not be considered as Drinking Water.as defined in R170/03. See Overleaf
Rev. 4.0 (21 Apr. 2004)
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Analyst: MA,OZ

Anions - Extraction / lon Chromatography (EPA 300.0)

pH: Electromaetric/pH-Meter (EPA 150.1)

Page 1 of 1

Client: Trow - Markham ENTECH Page 24 of 32
Altention: So-Lim Yip A Divislon of Agri-Service Lab inc.
Project. BRGE00287536A 6820 Kitinnat Rd., Unit#4
P.O. Mississauga, ONT LSN SM3
‘Sample Type: Soil TEL: (005) 821-1112
Date Received: Sept. 21, 2607
Date Analysed: Sept, 26, 2007
Date Reporied: Sept. 28, 2007
Certificate of Analysis
_Data Pertain To Specific Sample(s) Tested
CONTROL SAMPLE SAMPLE DATA
PARAMETER MDL | expected | Found § Recovery| Blank | 80591 80591
BH2 8§87
% BH2 S387 Duplicate
ulphate (ug/g) 0.25 16.7 16.9 101 <0.25 273 274
- 7.41 7.37 99 - 8.3 8.3
0.25 11.0 11.3 102 <{.25 11.0 11.1
Sample Disposal: 30 Days from the Reporting Date. Method :

o

Asit Raksit, Ph. D., C. Chem
Manager

TOTAL P.B3
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Client: Trow - Markham enNTECU Attachment 126
Attention: So-Lim Yip A Division of Agri-Service Laf B3¢ 25 Of 32
Project: BRGEDD2L7536A 6820 Kifimat Rd,, lini #4
£.0.: Mississaugs, ON LEN 5M3
Sampte Type: Soil
Date Received: Sept. 25, 2007 TEL: (903} 821-1712
Date Analysed: Sept. 24-28, 2007 FAX: (G05) 821-2095
Date Reparted: Oct. 1, 2007
CERTIFICATE OF ANALYSIS - SOIL STANDARDS FOR USE UNDER PART XV.| OF THE ENVIRONMENTAL PROTECTION ACT (GENL. & INORGANIC)
) Data Pertain To Specific Samptefs) Tested
Standards {uglg) Method CONTROL SAMPLE SAMPLE DATA (ug/g)
PARAMETER Detection | Expecied | Goncentration | Recovery |  Biank 50640 20641
Yables 2 Tablezs 283 Tatkes 435 Limit {ugfg)] Concentration Found % BH2 558 BH3 $S4
Agricuttural & Othar Resfind. Comm ResJind. Comm {alg) {1ra/g) -
Prop. Use.
Jﬁ?y Matter (%) - - - - - - - - 9.7 $6.4
H  (units) 59 51098 510 11 - 7.41 7.37 - - 8.9 8.7
E C (mS/cm) 0.7 0.711.4 NA/N.A, - 0.15 0.15 - - 0.09 0.12
$SAR 5 512 N.ANLA. - - - - - 0.56 0.61
FArsenic 20 20/40 ADM.V. 1 75.0 74.8 100 <1 <1 <1
kCadmium 3 1212 41741 i 24.0 U7 102 <1 <1 <1
IChromium (V1) * 8 ai8 600/1100 1 230 20.0 87 <1 <1 <1
fChromium (lotzl) 750 750750 2500/5000 1 64.0 59.3 93 <1 12.0 6.5
JCobalt 40 40/80 2500/3400 1 28.0 294 108 <1 4.6 30
Copper 150 225i225 2500/2500 1 8390 7598 116 <1 8.4 4.8
L ead 200 200/1000 1Q00/MN.V. 2 233 219 94 <2 2.6 <2
Mercury 10 10110 57157 Q.05 0.19 0.18 g5 <0.05 <0.05 <0.05
Malybdenum 5 40/40 550/550 2 48.7 52.1 107 <2 <2 <2
INickel 150 1501150 710/710 2 231 203 88 <2 5.4 29
Boron(HWE) * 1.9 1.5/2.0 2.0/N.V. 0.02 1.00 1.02 102 <0.02 0.08 0.10
{Cyamnide Free 100 1007100 100/390 0.1 0.10 0.10 100 <0.1 <0.1 <0.1
Belenium 2 10410 250072500 1 0.80 0.75 94 <1 <1 <1
ilver 20 20040 240/2490 0.3 1.80 1.86 28 <0.3 <(.3 <0.3
Zinc 600 600/600 2500/5000 1 177 185 110 < 29 21
Antimony * 13 13/40 44744 1 0.0100 0.0058 98 <1 <1 <1
JBarium 750 75011500 2500/4100 1 102 102 100 <1 57.6 353
Banflium 1.2 1.211.2 1.2/3.1 0.5 0.50 0.49 98 <05 <0.5 <0.5
anadium 2090 2007200 810/810 1 19.0 21.7 114 <1 20.3 154
llium 4.1 4.1132 A2/160 1 133 110 82 <1 <1 <1
a) Table 2: Full Depth Generic Site Condition Standards in a potable groundwater condition All guideling criteria are for coarse textured soil
b) Table 3: Full Depth Generic Site Condition Standards in a non-potable groundwater condition HWE - Hot water extractable
¢) Tahble 4: Stratified Site Condition Standards in a potable groundwater condition (s thsurface sail) Sample data and MDL units are in pg/g unless
d) Table 5: Stratified Site Candition Standards in a non-potatie groundwater condition (subsurface soit) otherwise specified
Sample Disposal: 30 Days from the Reporting Dale. Analyst(s): PZ QS, OZ, MA \
* Contrcl Sample Unit is pg/mL for the specified paramefer instead of ug/q unless otherwise specified. w !
Method:
pH: Extraction/Elecirometric (EPA 9045) Metals: Digestion/ICP-AES (EPA 3050AJ200.7) Asif Raksit, Fh. D., C. Cham
EG: Extraction/Electrometric {EPA 120.1) Cyanide Free: Extraction/Auto-Calor (EPA 335.4) Manager
As, Se, Sh: Digestior/HGFAAS (EPA 3050A/7062/7742) B (HWE): Extraction/ICP-AES
Hg: Digestion/CV-AAS (EPA 7471A/245.5) Cr(Vi). Alkaline Digestian/Calorimetry (EPA 3060A/7198)

SAR: Extraction/ICP-AES (EPA 200.7) Page 1 of 1

TOTAL P.B21
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Drawings

Borehole Location Plan
Borehole Logs
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- Completed BOREHOLE LOCATIONS

e BH. 2

Truck

ot 8

D20 MANAGEMENT BUILDING

. S i
S ———. |

GBH.S. o 1 l

S Scale: N.T.S.
NOTES:

The boundaries and soil types have been established only at GEOTECHNICAL INVESTIGATION
Borehole locations. Between Boreholes they are assumed and

HEAVY WATER MANAGEMENT BUILDING
may be subject to considerable error. DARLINGTON NUCLEAR POWER PLANT
Soil samples will be retained in storage for 3 months and then DARLINGTON, ONTARIO
destroyed unless client advises that an extended time period is
required.

BOREHOLE LOCATION PLAN
Borehole locations are approximate.

Borehole elevations should not be used to design building(s) or BRGE00287536A | Date : September 2004 [ Drawing No. 1

floor slab(s) or parking lot(s) grades.
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Notes On Sample Descriptions

1o

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.

ISSMFE SOIL CLASSIFICATION

[[cray | SILT | SAND I GRAVEL | COBBLES | BOULDERS |
| FINE | MEDIUM ] COARSE | FINE | MEDIUM | COARSE | FINE [ MEDIUM | COARSE |
0.002 0.006 0.02 0.06 02 0.6 2.0 6.0 20 60 200
| | | ] I | | l
EQUIVALENT GRAIN DIAMETER IN MILLIMETERS
[ CLAY (PLASTIC) TO | FINE [ MEDIUM [ crs. | FINE | COARSE ]
{ SILT (NONPLASTIC | SAND 1T GRAVEL

UNIFIED SOIL CLASSIFICATION

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.

Till: The term till on the borehole logs indicates that the material originates from a geological process associated with
elaciation. 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
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Project No. BRGE00287536A Drawing No. 2
Project: Geotechnical Investigation - Proposed Addition SheetNo. 1 of 1
Location: Heavy Water Management Building, Darlington Nuclear Power Plant
Combustible Vapour Reading 0
Date Drilled:  September 15, 2007 Auger Sample Natural Moisture X
SPT {N) Value od Plastic and Liquid Limit ~ ——©)
Drili Type:  Hollow Stem Augers (CME 75) Dynamic Cone Test Undrained Triaxial at
. Shelby Tube [ ] % Strain at Failure ®
Datum: existing grade Field Vane Test ! Penetrometer A
N Value Combustible Vapour Reading (ppm) | S
ol ¥ 2 250 500 750 | Natural
M , - ELEV. . Unit
Wl g Soil Description P 20 40 60 80 Natural Moisture Content % P !
tl 3 m [, [ Shear Strength MPa Atterberg Limis (% Dry Weight) | L Weight
L 9938 |, 0.1 . 02 10 20 30 5| kN/m
9, GRANULAR FILL- sand and gravel, O X ’
v : 7
7 p |- scattered shale fragments; brown, — . : e —
°, moist to very moist L Y, E— — :
s o — 1 : 0 é
00 4 — 90 .:.)1 " p—
S pl B , O apXer i
°n'd 68 .y ¥
\ 4 opr - 9679 O X V7
o s e e o
0 o - 3
00 VI ...... 7
%0 d
0 or — 4
o
0.4 _
0 O, P<
4 4 :
7oL _ g
O.n" 93.6 | P e e T T
|- FILL - crushed shale; black, very — 6 6 s
| _moist to wet N 0O X Z
— — 7 T
- . ’ O X 7
I I i 61 '
B | A e e e Z
| | B
88.9
CLAYEY SILT TILL - trace gravel; 32 > : %
‘41— grey, about plastic limit, hard — " O A X /) 23.8
4 87.9 P
I~ SHALE BEDROCK- black shale, - é45MP i
[~} low to medium strength, highly — 12 ] S ) 1 REC 969
weathered, scattered 5 to 10 mm thick AR RaD 359
[ limestone seams, poor to fair quality
——1 (Georgian Bay Formation) 86.5
END OF BOREHOLE
NOTES:
1. REC:Recovery | | bmoope e b
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
. Water Depth to
Time Level Cave
(m) (m)
Prior fo rock coring 2.59

S
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Log of Borehole 2 *age 001 %

Project No. BRGEQ0287536A Drawing No. 3
Project: Geotechnical Investigation - Proposed Addition SheetNo. 1 of 2
Location: Heavy Water Management Building, Darlington Nuclear Power Plant

Combustible Vapour Reading [}

LAGWGL02 GE00287536A.GPJ NEW.GDT 10/1/07

Date Drilled: September 13, 2007 Auger Sample Natural Moisture X
SPT (N) Value O Plastic and Liquid Limit ~ ——&)
Drill Type: ~ Hollow Stem Augers (CME 75) Dynamic Cone Test Undrained Triaxial at o
. Shelby Tube | % Strain at Failure
Datum: eXIStmggrade Field Vane Test ! Penetrometer A
s N Value Combustible Vapour Reading (ppm) | S
sl ¥ ‘ » ELev. |B 250 500 750 & Natu.rtal
W '\B” Soil Description P 20 40 60 80 Natural Moisture Content % P n
Ll o m E Shear Strength MPa Atterberg Limits (% Dry Weight) flé WEngt
t 9970 |, 0.1 0.2 10 20 30 §| KN/m
°, GRANULAR FILL- sand and gravel, S E O D P
04 I scattered shale fragments; brown, — | , 7
o 7 moist Ll es
oo N , o 85 15
7y I e Eon %
00_. = ] B Sl i
N Mol
\ A — 97622
00 = : 80 . 7
— — H anY i AV4
g SR 7 S 7?5
ggd(:_ | 3 (o '7:'.:.:. : e : 'é
i i O : R — Z
c - N P SO
0 d : —
0 A —95.6 4
7 CLAYEY SILT TILL - trace gravel,
(/41— scattered fine sand partings; grey, = T
44 about plastic limit, very stiff | . O X 21.7
-/_(/
8 _ O A X 7) 214
— — 7
o I _‘24 e P T T
Zo | . O = e ¢ R o T Z 23.0
1 s, = _ :
SILT - occasional wet silty fine sand il i
[~ seams; grey, moist, very dense ] 9 - —5 e
- - QoL X L L 722
i o . R T i :
CLAYEY SILT - with saturated siit
[ seams; grey, about plastic limit, very 7 -
| stiff _ . Q X 7) 213
B “le7.9 : -z.;iOt&Omﬁ:, e e T
I~ -~ SHALE BEDROCK- black shale, - 1212 Q p L IRE s SR R SRS o
g low to medium strength, highly TR (R e
—weathered in upper 2 m, moderatedly — REC 91%
| _to slightly weathered below, scattered ] : + | RQD 25%
5 to 10 mm thick limestone seams, N R e E R B B R = :
1 poor to fair quality to about 16.5 m, o - -
-] good quality below R e I e 23
| {Georgian Bay Formation) ] ol : e A e 1 REC 1005
— 15
7] REC 97%
_ 16 RQD 50 %
— Continued Next Page
] Water Depth to
Time Level Cave
__(m) (m)
Prior to rock coring Dry
* September 14, 2007 2.08
Trow _
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Log of Borehole 2

Project No. BRGEQ0287536A
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Drawing No.

3

Project: Geotechnical Investigation - Proposed Addition SheetNo. 2 of 2
N Vaiue Combustible Vapour Reading (ppm) | S
3 ; ELEv. |B 250 500 750 & Natr‘:i;a'
W Soil Description P 20 40 60 80 Natural Moaisture Content % Pl Weiaht
L m L Shear Strength MPa Atterberg Limits (% Dry Weight) II§ h ﬁ}g i)
83.20 Q.1 d 2’, MPa 10 20 30 S m
v REC 100 %
RQD 78%
18 —
~IREC 100 %
19 =} RQD 66%
80.1
END OF BOREHOLE
NOTES:
1. REC: Recovery
RQD: Rock Quality Designation
2. Water Return foralicoring | | e e e b s el e e e oy
was 100%
3. Gas reading in open borehole: 0%
using MSA Model 60
4. NQ Rock Core Barrel was used
Water Depth to
Time Level Cave
(m) (m)
Prior to rock coring Dry
* September 14, 2004 2.08
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Log of Borehole 3 Page 32 of 32
Project No. BRGEQ0287536A Drawing No. 4
Project: Geotechnical Investigation - Proposed Addition SheetNo. _1 of _1

tocation: Heavy Water Management Building, Darlington Nuclear Power Plant

Combustible Vapour Reading [

LAGWGLOZ GEOD287536A.GPJ NEW.GDT 10/1/07

L

Date Driled:  September 14, 2007 ’;“?ref Sample o % Natural Moisture 4
PT (N} Vaiue Plastic and Liguid Limit~ F——=~)
Drill Type: Hollow Stem Augers (CME 75) Dynamic Gone Test  — Undrained Triaxial at
o Shslby Tube | % Strain at Failure ©
Datum: existing grade Field Vane Test + Penetrometer A
5 N Value Combustible Vapour Reading {(ppm) | 5
sl ; - ELEV. |B 250 500 750 A Nﬁtxi’;a‘
Wil Soil Description P 20 40 80 80 Natural Moisture Content % P )
L1 a8 m ;E Shear Strength MPa Atterberg Limits {% Dry Weighty ELE We*glgt
£ 9958 |, o1 . 02 1z 30 |§|Kvm
5« GRANULAR FILL- sand and gravel, o 0 % T
0.4 |- scattered shale fragments; brown, — i i O ! 7
o *7{ moist to very moist
o — 1 %
0 be)
S o
O
M O — 2
S,
N b'?. i, - 97.05
Y0
o
O e - 3
,ﬂQ n B
o,
7
K olng -] 4
°0 o
AN 1949
#i CLAYEY SILT TILL- trace gravel, ] ol 224
4 with fine sand and silt seams; grey, i
2 about plastic limit, very stiff —
. ] & »
- _" 214
- - 7
: 92.3
|- SILT - occasional clayey silt seams  —
and layers; grey, moist to saturated, 22.4
~very dense - 8 )
N “lars
I~~~ SHALE BEDROCK- black shale, —
1 low to medium strength, highly
I~ weathered, scattered 5 to 10 mm thick —
-~ limestone seams, poor to fair quality
-~ {Georgian Bay Formation) 861
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
Water Depth to
Time Level Cave
{m) {m)
Prior to rock coring 2.54
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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,

| tried to find a electronic copy of NK38-REP-38000-10001 but I've been unsuccessful.
The copy that | gave to controlled documents is the best copy | 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 | 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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Foreword

This document, the associated Design Specifications NK38-DS-38500-10001, NK38-DS-38500-
10002, NK38-DS-38410-10002, NK38-DS-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 D,0 storage tanks
to be used within the new D,0 storage facility to be constructed at Darlington Nuclear
Generating Station.

N-TMP-10019-R010 (Microsoft® 2007)
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Revision Summary

Revision
Number Date Comments
| ROO 2012-10-26 Initial lssue.
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1.0 SCOPE

This document, the associated Desigh 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 packagding of the following nuclear class 3 D20 storage tanks to be
used in the new D20 storage facility at Darlington Nuclear Generating Station:

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

o Nuclear Class 3, 25m3 Downgraded D20 Storage Tank of West Annex
Building

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

e Nuclear Class 3, 100m3 Moderator Grade & TRF Outgoing and Incoming
D20 Storage Tank of West Annex Building

2.0 REFERENCE

This Engineering Specification was according to procedure N-PROC-MP-0058,
"Preparation, Review and Approval of Engineering Specifications”. The following
documents are references in this specification. Unless otherwise sftated 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

o NK38-DS-38500-10001 RO00, Design Specifications for Class 3, 50m3
Downgraded D20 Storage Tank of West Annex Building

o NK38-DS-38500-10002 RO00, Design Specifications for Ciass 3, 25m3
Downgraded D20 Storage Tank of West Annex Building

s NK38-DS-38410-10002 RO00, Dssign Specifications for Class 3, 25m3
Clean-up D20 Storage Tanks of West Annex Building

« NK38-DS-38110-10003 R(O00, Design Specifications for Class 3, 100m3
Moderator Grade & TRF Outgoing and Incoming D20 Storage Tank of
West Annex Building

(b) Canadian Standards Association (CSA)

e (CSA N285.0-08 Update No.2

N-TMP-10019-R010 (Microsoft® 2007)
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(¢) American Society of Mechanical Engineers (ASME)

o ASME Section lll, Division 1, Subsection ND, 2010 Edition with 2011a
Addenda

e« ASME Section Ill, Division 1, Subsection NF, 2010 Edition with 2011a
Addenda

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

o ASME Boiler and Pressure Vesse] Code, Section I, Part D, 2010 Edition
with 2011a Addenda

e ASME Boiler and Pressure VVessel Code, Section VI, 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:

o CAN3-Z299.3-85; Quality Assurance Program

The manufaciurer shall review all subcontracted products or services to determine
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 shalt be
performed according to all applicable codes, standards and quality requirements as
specified within this document in conjunction with the Nuclear Design
Specifications referenced in Section 2.0(a) for Nuclear Class 3 D20 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 {¢ be followed, vendor interface
requirements, inspection and shipping details, engineering specifications for
manufacture and documents to be submitted in accordance with Ontaric Power
Generation Quality Assurance.

N-TMP-10013-R010 (Microsoft® 2007)
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5.0 DESIGN AND FABRICATION REQUIREMENTS

The design, materials selection, fabrication, examination, pressure testing, and
certification of nuclear class 3 tanks shall be in accordance with the
Subsections ND and NF of Section 1l! 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
reguirements. Any conflicts between the requirements of this document and
those of the code shall be brought to the attention of RCM.

5.1 Supplementary Specifications
511 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 fanks as specified in
this document.

51.2 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.

51.3 Registration Requirements

Construction of the tanks shall be in accordance with requirements of ASME
Section {ll, Division 1, Subsections ND and NF, 2010 Edition with 2011a
Addenda. Tank design shall be registered with the Technical Standards and
Safety Authority (TSSA).

51.4 Environmental Qualification Requirements

There are no environmental gualification 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 wvendor 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 to 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 forward 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 RCM engineering department representatives,

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) Alist of failure modes. Ways in which a part or compenent 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 crfical 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.

(¢) 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 skilfs 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.

B) 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 (Microsoft® 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 fo Repair (MTTR) - The average time required to restore a
component, to service from a failed condition, excluding logistic time, i.e.
waiting for spare parts, preparation time.

6.1.7  Safety Requirements

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

518 Radiation Safety Requiremenis
There are no radiation safety requirements for these tanks.
519 Protective Coating Requirements

There are no prolective 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.

51.11 Welding

Welding including the design, qualification and inspection of welded joints shall be
in accordance with the requirements of ASME Section 11 Division 1, Subsection ND.
Welding procedure and Welder performance qualification testing shall be in
accordance with ASME Section X,

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 Quatity 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 focated that it is isolated from the normal
flow of other materiais or personnel. The adeguacy of this clean area shall be
subject to the approval of RCM.

N-TMP-10019-R010 {Microsoff® 2007)
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5.1.13

Grease, ail, scale, sealing compound, grit, oxide, lead, weld spatter, NDT
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 passivation procedures shall also be subject
to the acceptance of RCM.

Processing and handling of parts shall be done so as to 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 blasting. 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.

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

The analysis for sulphur content shall be carried out in accordance with ASTM
D129 or by acceptable eguivalent methods.

Painting

All tank support exterior unfinished carbon steel surfaces shall be painted. Paints
used are subject to acceptance by RCM. [norganic 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
pe blast cleaned to a good near-white surface conforming to SSPC-SP 0.
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 ym;

» Dimetcote 9™ (Amercoat of Canada Ltd.)
s InterzinC™ (International Paints Ltd.)
e Carbozinc Il {Corrosion Services Lid.)

N-TMP-10019-R010 (Microsoft® 2007)
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5.1.14

5.1.15

5.1.16

e Sherwin Williams ZINC CLAD II™ (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 10°C,
humidity-control, and full protection against weather.

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

Special Tooling

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

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

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 Il along with the design specifications referenced in
Section 2.0 (a).

All NDE shall be in accordance with written procadures. All written procedures shall
be submitted to RCM for acceptance.

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

¢ In Canada, personnel shall be qualified to CGSB qualifications as outlined in
CSA N285.0-08 Update No.2
e Inthe United States of America, personnei 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 i,

Final Dimensional Inspection

The Supplier shall prepare an As-Built drawing/repost listing overall dimensions,
terminal point locations, thickness of the plate stack and other dimensions. This

N-TMP-10019-R010 (Miccosoft® 2007)
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inspection shall be carried out to a written procedure submitted fo 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 CAN3-2299.3.

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
casried 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 determine its conformity with this
specification and the approved drawings, with respect to material, workmanship,
finish, marking and dimensions, and fo assess their conformity with ather
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 RCM 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 canducted.

N-TMP-10016-R010 (Microsoft® 2007)
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WEST ANNEX BUILDING

6.0

7.0

PRODUCT FORM AND IDENTIFICATION

Marking shall satisfy the applicable requirements of CSA N285.0-08 Update No.2 and
ASME Section ll.

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 is easy for
inspection. The location shall be such that it wifl 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)Y Supplier's part number

(¢) Purchaser's P.O. Number

(d) Canadian Registration Number (CRN)
(¢) Nominal volume Capasity;

(fy CatID

(g) Weight, Ib

(h) Year built

SPECIAL PACKAGING AND SHIPPING, HANDLING AND STORAGE

Preparation for shipment shall be made in accordance with procedures prepared by
the Supplier and accepted by RCM. 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 surfaces shali be protected
against corrosion with a coating of an easily removable compound.

All connections and machined surfaces 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 inarganic 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.

N-TMP-10018-R010 (Microsoft® 2007)
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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 lifling points and so as {o prevent distortion or damage ta 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
(by CatID
(c) Purchaser's Purchase Order number
(d) Supplier's name
(e) Product name and size
(f) Quantity
8.0 MATERIAL SAFETY DATA SHEET (MSDS)
MSDS required:
L] YES
X NO

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.

N-TMP-10019-RD10 (Microsoft® 2007)
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9.2 Drawings

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

(a)

(b)
(c)

(d)
(e)

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;

Dimensions, types, orientation and ratings for all nozzles;

‘As huilf’ dimensions, orientation and location of the tank nozzles and its
components;

Name plate details;

Complete bills of materiais 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 (CRN) assigned by the Jurisdictional Authority (TSSA);
(d) Cat ID number;
(e) Equipment tag number.
9.3 Procedures

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

(a) Inspection Test Plan;

(b) Hydrostatic Test Procedures;

(¢} Radiographic Examination Procedures;

(d) Magnetic Particle Examination Procedures;

(e) Liguid Penetrant Examination Procedures,;

() Welding Procedures;

(g) Weld Repair Procedures;

(h) Stress Relieving Procedures;

(i) Painting/Protection Coating Procedures;

(i) Packing and Shipping Procedures;

(k) Unloading, Storage and Instaltation Procedures.
9.4 Manuals

The Supplier shall provide operating and maintenance manuals that shall include, but
is not limited to, the following information:

N-TMP-10019-R010 (Microsoft® 2007)
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9.5

(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 overhaut

schedules.

Non Conformance Reporting

Non-conformances with a proposed disposition of use-as-is, repair, or equivalent
ftem substitution shall be submitted to RCM for approval.

This applies to the circumsiances where:

s Technical or material requirement is deviated;

s A requirement in a supplier documentation, which has previously been
accepted by RCM, has been deviated,;

s 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.

N-TMP-10019-R010 (Microsofi® 2007)
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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 D20 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, D20 Storage Facility External Cost
Estimate Preparation Report.

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

Copyright

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

Project ID: F+G Estimate Number: 100025545

F+G CLIENT
REV | DESCRIPTION ORIGINATOR | REVIEWER APPROVAL DATE APPROVAL DATE

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

Estimate Report

1 Executive Summary

This Estimate Report is in support of Darlington D,O 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:

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

e OPG to start procurement of long lead items
e Construction/installation/commissioning planning
e Issue RFP for construction/installation of new facility, and select preferred vendor
e  Preparation for full BCS release
Full BCS Release:
The partial BCS release will ask for sufficient funding to cover the cost of future activities:-
e Finalise construction/installation/commissioning planning
e OPG to continue procurement of long lead materials
e OPG to procure all other materials

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

e Design close-out

e Lessons learned report

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

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

At all times during the establishment of this estimate, F+G were required to use their best efforts
to secure independent cost information and this has been achieved with only one exception. Due
to time restrictions the exception is that we have utilized the quotations for tanks which were
previously provided directly to OPG. Based on our knowledge of the current market we believe
these quotations are sufficiently recent to represent a current market value.





.
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2 Estimating Scope of Work

The Project Scope of Work is the DNGS Heavy Water Management Building and to support the
project strategy Faithful+Gould (F+G) utilised best practice estimating techniques to develop a
release quality estimate for the identified contract strategy.

The F+G independent estimate includes for:-

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

e Construction labour, materials and equipment costs
e Commissioning
e Project close out cost

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

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

e 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:

D20 Storage
Facility
v v v v v
Station Tie-ins Building Site Common Process
Preparation Systems
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3.2 Estimating Techniques

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.

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:

e External works

e Site investigation

e Works to existing structures
e Substructures

e  Superstructure
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e Staircases

e Windows and external doors

e Internal walls and partitions

e Elevators, lifts and hoists

e Building services

e Miscellaneous metalwork

e Internal fittings, furnishings and equipment
e Process equipment

e Electrical control systems

e 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).

An initial meeting was held with OPG on Monday November 14" to introduce the project and
discuss requirements. A formal kick-off meeting and site walk-down was then held on Tuesday
November 22™ 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 20" and Thursday December 23" 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 6" 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

Attachment 128
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client requirements for the intended scope of work and/or provided an opportunity to review or
revalidate previous assumptions.

The purpose of Heavy Water Management Facility site walk-down held on November 22" 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

41 Developmental Current and Full BCS Releases

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.

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

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.

Dike walls are assumed to be 1.5m thick.

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/m2 epoxy coated reinforcement. Foundations for tanks include reinforcement at
120kg/m”.

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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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 D20.

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. Alightning arrester has been included for the main structure.

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.

Option B tanks have been assumed, as per the conceptual design report.

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

Process pipework is assumed to be stainless steel.

Cathodic protection is included on all tanks.

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

Block heaters are provided to the storage area.

N o a ko

2nr stack monitors have been included at a rate of $275,000 as advised by OPG, ductwork is
measured separately.
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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 maijority 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, El and EHT, and are inclusive of

5 Other Estimate Details
51 SAVH

All SAVH allowances are included the labour rates.

52 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:

e RFI001

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

e RFI1002

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

10
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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.

11
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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

R0O

D20 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 R0O00O*

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

N-FORM-11109 R0O00O*

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

N-FORM-11109 R0O00*

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

N-FORM-11109 R0O00*

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

N-FORM-11109 R0O00*

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

N-FORM-11109 R0O00O*

N-FORM-11109 Comment and Disposition Sheet.doc

NK 38-DR000-10001

NK38-DR-38000-10001 R0O0O0 Preliminary Design Requirements for the

12
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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 D20 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 D20 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_D20 Storage Building_23NOV11.xIlsm

NK38-SOW-38000-10003

NK38-SOW-38000-10003 R0O01.pdf

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

2011-005 rep

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

Additional Activities_09dec2011.xlIsx

Full Schedule.pdf

Level 1 Schedule.pdf

NK38-DR-38000-10001
R000

NK38-DR-38000-10001 R0O0O Preliminary Design Requirements for the
Darlington Heavy Water Management Building West Annex Sigend.pdf

NK38-REP-09701-
0265054

NK38-REP-09701-0265054 D20 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 - ScopelD WS - Full V 3 2 (2)_05dec2011.xlsm

SCOP-PROC-TP-002 - ScopelD WS - Full V 3 2_original_07dec2011.xlsm

13
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Item Cost
OPG Project Management and Engineering Oversight and Procurement S 4,352,301 |9.5% of DFC [Benchmark: 5% to 10% DFC]
Project Management (including indirects, site based) S 9,120,825 |20.0% of DFC [Benchmark: 15% to 25% of DFC]
Engineering Excluded [Benchmark: 15% to 25% of DFC]
Construction Costs S 45,604,124
Commissioning & Close out S 4,726,180 |8.0% of TIC [Benchmark: 4% to 8% of TIC]
Spares Excluded
Profit Included
SAVH Included
cMO S 797,543
TOTAL $ 64,600,973
Construction Cost Summary Cost Labour Materials Con?tructlon DFL Hours
Equipment
EXTERNAL WORKS S 574,918 | $ 171,253 $ 308,304 $ 95,361 3,216.0 hrs
SITE INVESTIGATION S - S - S - S - -
WORKS TO EXISTING STRUCTURES $ 33,411 | $ 17,116 $ 8,225 $ 8,070 284.7 hrs
SUBSTRUCTURE S 11,691,224 | $ 4,774,118 $ 2,534,689 S 4,382,417 117,123.5 hrs|
SUPERSTRUCTURE S 5,439,089 | $ 3,684,953 $ 1,061,322 $ 692,814 93,998.5 hrs
STAIRCASES S 124,450 | $ 37,335 S 74,670 S 12,445 555.2 hrs
WINDOWS AND EXTERNAL DOORS S 65,952 $ 19,786 $ 39,571 S 6,595 327.4 hrs
INTERNAL WALLS AND PARTITIONS S 735,260 | $ 425,016 $ 197,323 S 112,921 10,671.0 hrs|
ELEVATORS, LIFTS AND HOISTS $ 28,602 | $ 8,581 $ 17,161 $ 2,860 142.0 hrs
BUILDING SERVICES S 2,899,011 | $ 934,863 S 1,652,159 S 311,989 14,937.9 hrs
MISCELLANEOUS METALWORK S 364,956 | $ 109,487 $ 218,974 S 36,496 1,628.2 hrs
INTERNAL FITTINGS, FURNISHINGS AND EQUIPMENT S 687,844 | $ 220,930 $ 398,660 $ 68,255 3,623.3 hrs
PROCESS EQUIPMENT S 22,840,586 | $ 4,586,536 S 15,395,039 $ 2,859,011 96,310.4 hrs
ELECTRICAL CONTROL SYSTEMS S 104,179 | $ 26,210 S 51,075 S 26,894 390.9 hrs
SPECIALIST EQUIPMENT S 14,643 | S 1,464 S 11,714 S 1,464 21.8 hrs|
TOTAL $ 45,604,124 | $ 15,017,646 $ 21,968,887 $ 8,617,592 343,230.9 hrs
5 . Construction
Construction Cost Summary by PBS Cost Labour Materials N DFL Hours
Equipment
Bldg 4.1.1.1 S 338,003 | $ 101,401 $ 202,802 $ 33,800 1,515.1 hrs
Bldg 4.1.1.2 S 41,453 | S 17,072 $ - S 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 S 104,179 | $ 26,210 $ 51,075 $ 26,894 390.9 hrs|
Bldg 4.1.2.1 $ 397,250 | ¢ 119,175 $ 238350 $ 39,725 1,746.6 hrs
Bldg 4.1.3.1 S 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 S 54,367 | S 16,310 $ 32,620 S 5,437 239.0 hrs
Bldg 4.1.3.5-0 S 16,344 | $ 4,903 $ 9,806 $ 1,634 71.9 hrs
Bldg 4.1.3.6-0 S 63,560 | S 19,068 $ 32,870 S 11,622 279.5 hrs
Bldg 4.1.3.8-0 S 6,068 | $ 1,820 $ 3,641 S 607 26.7 hrs|
Bldg 4.1.5.1 S 79,164 | S 17,289 $ - S 61,875 428.1 hrs
Bldg 4.1.5.2 S 250,025 | $ 75,008 $ 150,015 S 25,003 1,099.3 hrs
Bldg 4.1.5.2-0 S 4,086 | $ 1,226 $ 2,452 S 409 18.0 hrs
Bldg 4.1.5.3-0 $ 54,076 | $ 16,223 $ 32,445 $ 5,408 237.8 hrs
Bldg 4.1.6.1 S 78,202 | S 23,460 $ 46,921 S 7,820 359.9 hrs
Bldg 4.1.9.1 S 100,906 | $ 30,272 $ 60,544 S 10,091 443.7 hrs
Bldg 4.2.1.10-0 S 69,259 | S 20,778 S 41,555 S 6,926 304.5 hrs
Bldg 4.2.1.4 S 15,460 | $ 4,922 S 8,708 $ 1,830 74.1 hrs|
Bldg 4.2.10.1 S 93,967 | S 28,190 $ 56,380 S 9,397 407.9 hrs
Bldg 4.2.10.2 S 4,859 | $ 2,458 S - S 2,402 62.5 hrs
Bldg 4.2.10.3-0 S 10,487 | $ 3,146 S 6,292 S 1,049 45.5 hrs
Bldg 4.2.2.1 $ - s -8 -8 - -
Bldg 4.2.2.5 S 374,550 | S 112,365 $ 224,730 $ 37,455 1,859.4 hrs
Bldg 4.2.2.7-0 $ 41,744 | $ 12,523 S 25,046 $ 4,174 181.2 hrs
Bldg 4.2.4.1 S 120,000 | $ - S - S 120,000 -
Bldg 4.2.4.3 $ 14,643 | $ 1,464 $ 11,714 $ 1,464 21.8 hrs
Bldg 4.2.6.2 S 24,245 | S 6,784 S 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 S 2,452 S 735 S 1,471 S 245 10.9 hrs
Bldg 4.4.2.2 S 41,983 | S 26,098 $ 947 S 14,938 717.1 hrs|
Bldg 4.4.2.2-0 S 43,090 | $ 30,786 $ - S 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 S 34,398 $ 10,319 $ 20,639 S 3,440 153.5 hrs
Bldg 4.4.3.3 S 211,776 | $ 63,533 S 127,065 S 21,178 946.2 hrs|
Bldg 4.4.3.3-0 $ 12,461 $ 3,738 $ 7,477 $ 1,246 61.9 hrs
Bldg 4.4.3.4 S 154,169 | $ 46,251 S 92,501 S 15,417 684.0 hrs
Bldg 4.4.3.5-0 S 97,815 | $ 29,345 $ 58,689 $ 9,782 457.0 hrs
Bldg 4.4.5.1 S 409,483 | S 124,581 S 241,503 $ 43,398 2,159.6 hrs
Bldg 4.4.5.3 $ 43,458 | ¢ 13,037 $ 26,075 $ 4346 215.7 hrs
Bldg 4.4.6.1 S 56,436 | S 16,931 $ 33,861 S 5,644 280.2 hrs
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Bldg 4.4.6.13-0 $ 180,041 | $ 68,588  $ 93,978 | $ 17,474 1,159.6 hrs|
Bldg 4.4.6.14 $ - s -8 -8 - -
Bldg 4.4.6.14-0 $ 92,006 | $ 27,602 $ 55,204 $ 9,201 430.1 hrs
Bldg 4.4.6.15-0 $ 48,022 | $ 43373 $ -8 4,649 1,212.7 hrs
Bldg 4.4.6.1-0 $ 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 4.4.6.2-0 $ 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 4.4.6.3-0 $ 25,387 | $ 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 4.4.6.4-0 $ 27,810 | $ 8343 $ 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 $ -8 - 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 $ 24570 $ 4,095 182.7 hrs
Bldg 4.7.2.4 $ 96,600 | $ -8 96,600 $ - -
Bldg 4.7.2.5 $ 10,845 | $ 2,532 $ 7,229 $ 1,085 40.2 hrs
PROC4.2.1.1 $ 2,697,734 | $ 2,502,172 $ S 195,563 61,172.4 hrs
PROC 4.2.1.2 $ 159,202 | $ 15,565  $ B 143,637 381.2 hrs,
PROC 4.2.1.3 $ 490,288 | $ 177,992 $ -8 312,296 4,378.1 hrs
PROC 4.2.1.7 $ 280,574 | $ 84,172 $ 168,344 $ 28,057 1,217.9 hrs|
PROC4.2.2.4 $ 73,182 $ 3,407 $ S 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 S 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 $ 8172 $ 181,362 69.8 hrs
SRP 4.2.12.1 $ - s -8 -8 - -
SRP 4.4.7.1 $ -] Y S . _
SRP 4.4.8.1 $ - s -8 -8 - -
STIE 4.1.7.4 $ 13,350 | $ 9,345 $ 2,002 $ 2,002 137.0 hrs
STIE4.2.1.1 $ 12,348 | $ 9,404 $ 460 $ 2,484 229.9 hrs
STIE 4.2.11.1 $ 532,906 | $ 201,708 $ 64,008 $ 267,100 4,721.3 hrs
STIE 4.2.11.2 $ 5841 $ 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 3 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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Total Project Estimate Costs 4,352,301
Department Hours Rate Cost
IT 446 74,117
Admin 202 11,880
CMO 3,017 277,908
Department Manager 737 98,257
Design Team Leader 1,994 176,470
Project Design 10,890 987,195
Field Engineer 5,332 445,346
Station support 3,852 330,771
Project Management Office 3,912 362,567
Design Project 16,274 1,520,391
Trades 0 0
Total 46,656 4,284,901

[From US Cost Export]
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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
Design Contract Total 446 Rate 74,117
EM_OADAS Administrative Assistant 202 58.93 11,880
Clerical Support 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
CMO Total 3,017 Rate 277,908
EM_ODPMR Department Manager 737 133.32 98,257
Department Manager Total 737 Rate 98,257
EM_OEDTL Design Team Leader 1,994 88.48 176,470
Design Team Leader Total 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
Project Design Total 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
Field Engineering Total 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
Station Support Total 3,852 Rate 330,771
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EM_OPCMST  :Cost and Schedule Technician 362 77.37 28,011

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

Project Managemnet Office Total 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

Design Project Total 16,274 Rate 1,520,391
0

Trades Total 0 0

LABOR TOTAL 46,656 4,284,901

EQUIPMENT

ZEXPEN General Expenses 60,900

ZTRAVL Travel Expenses 6,500

ZCMO_DNG CMO Allocation

EQUIPMENT TOTAL 67,400

MATERIAL
MATERIAL TOTAL 0
EPSCA
EPSCA TOTAL 0
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DNGS Heavy Water Management Building - Construction Cost Estimate
1.65
Quantity Labour Construction Equipment Materials
E Item NRRe':I PBS L W H Nr aty Unit Norm Norm Ref Zone Productivity | DFL Hours Crew Crew Rate Labour Total Rate Equipment Total Rate Material Total
[m] [m] [m] [each] Hrs/unit Unit [multiplier] [Hrs] [$/hr] [S] [S/unit] [S] [GBP/unit] [CADS/unit] [$]
[formulas >>>] - - - - s - S - - s -
EXTERNAL WORKS
R 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 | $ - S - - $ -
2 Remove existing Conc Curbs & Dispose 8.1.2.3 SPRP4.4.7.1 150.00 1.00 150.00 m 0.02 m CEpg364 Unzoned 1.70 5.10 Groundworks 58.54 | S 298.56 3.50 S 524.70 - S -
3 Remove existing Asphalt pavement and dispose 8.1.2.3 SPRP4.4.7.1 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 S 5,839.68 - S -
- - - -8 - $ - $ -
Ground ii - - - - $ - $ - - s -
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 S 253.64 - S -
5 Trial trenches, 3m deep, commencing from 3m depth; 5.0m x 0.50m |9.5.3.1 SPRP4.4.7.1 6.00 6.00 nr 3.18 nr CEpg419 Unzoned 1.70 32.44 Groundworks 58.54 | $ 1,898.87 42.27 S 253.64 - S -
Temporary services - - - - $ - $ - - $ -
6 External Lighting; Lighting Columns, OPG Security Standard c/w with Bldg 4.7.2.5 4.00 4.00 nr nr PP-DMCDF Unzoned 1.70 - External Lighting 64.38 | $ - S - - S -
lamp 8m high 2 luminaries
7 Lunchroom Trailers and Washroom Trailers 22ft * 7ft 6" c.w Drying Bldg4.7.2.4 28.00 28.00 | mnths Unzoned 1.70 - Groundworks 58.54 | $ - S - - S -
Racks, Lockers, Tables, Seating, heaters, Microwave, etc. Including
transportation @$1200/mnth
3 Temporary Offices - 3 - 20' office trailers for 28 months rental @ $750 Bldg4.7.2.4 28.00 28.00 mnths Unzoned 1.70 - Groundworks 58.54 | § - S - - $ -
ea per month including furniture, mobilisation and demobilisation
Site access road - - - - $ - $ - - s -
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 | $ - S - - $ -
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 | $ - S - - $ -
Temporary Fencing, Railing and Walls - - - - $ - $ - - $ -
11 |Fencing, OPG Standard Security height, 2.4m; Corner posts braced, 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 | $ - S - - S -
intermediate posts at 3m centres, 1.2m set in ground, concrete
surround.
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 S 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 | $ - S - - $ -
Street Furniture - - - - $ - $ - - s -
14 |External Lighting; Lighting Columns, OPG Security Standard c¢/w with  |8.7.9.2 SPRP 4.4.7.2 5.00 5.00 nr nr PP-DMCDF Unzoned 1.70 - External Lighting 64.38 | $ - S - - S -
lamp 8m high 2 luminnaire
15 |Bollards; permanent bollard; non illuminated; galvanised steel 8.4.4.3 SPRP 4.4.7.2 40.00 40.00 nr 0.80 nr CEpg441l Unzoned 1.70 54.40 Concrete 6213 | $ 3,380.06 19.02 S 760.98 131.26 21658 | $ 8,663.16
removable and lockable pattern
16  [Turnstiles SPRP 4.4.7.2 4.00 4.00 nr nr PP-WESB Unzoned 1.70 - Building Works 6043 | $ - S - - S -
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 | S 95.06 S - 250.00 41250 | $ 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 | S 66.76 68.24 S 68.24 - S -
External drainage - - - - $ - $ - - $ -
19  |Sewer line connections to main line STIE4.2.11.2 40.00 1.00 40.00 m m PP-DMCDF Zone 3 2.33 - Groundworks 58.54 | $ - S - - $ -
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 5854 | $ - S - - S -
21 |Manholes/Access chambers; 750 x 700 chamber 1500 depth to invert; |8.6.1.5 SPRP 4.4.7.2 6.00 6.00 nr nr CEpg229 Unzoned 1.70 - Groundworks 58.54 | $ - S - - S -
includes excavation, support, backfilling and disposal, concrete base,
brickwork chamber, concrete cover slab, concrete benching and
channels, step irons, access cover and frames
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 | $ - S - - S -
23 |Weeper tiles (perforated pipe in drainage under slab on grade c/w SPRP4.4.7.1 155.00 155.00 m - - Groundworks 58.54 | $ - S - - S -
Geotextile membrane and stone surround (600mm Dia)
24 |Excavation in rock for weeper tile (Imx1mx1m) SPRP4.4.7.1 155.00 1.00 155.00 m3 0.80 m3 CEpgl169 Unzoned 1.70 210.80 Groundworks 58.54 | $ 12,340.65 49.19 S 7,623.91 - S -
Connection to services - - - - $ - $ - - s -
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 | $ - S - - S -
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 | S 1,694.99 S - 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 | $ - S - - $ -
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 | $ - S - - $ -
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 | $ - S - - $ -
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 | $ - S - - $ -
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 | $ - S - - S -
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 | $ - S - - $ -
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 | $ - S - - $ -
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 | $ - S - - $ -
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 | $ - S - - $ -
37  |Buried Services - Appendix - F-Helium SPRP 4.2.12.1 1.00 1.00 1.00 item Unzoned 1.70 - Pipefitters 69.11 | $ - S - - $ -
38 |Buried Services - Appendix - F- Oxygen SPRP 4.2.12.1 1.00 1.00 1.00 item Unzoned 1.70 - Pipefitters 69.11 | $ - S - - $ -
39 |Buried Services - Appendix - F-Argon SPRP 4.2.12.1 1.00 1.00 1.00 item Unzoned 1.70 - Pipefitters 69.11 | $ - S - - $ -
40  |Buried Services - Appendix - F-Nitrogen SPRP 4.2.12.1 1.00 1.00 1.00 item Unzoned 1.70 - Pipefitters 69.11 | $ - S - - $ -
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 | $ - S - - $ -
42 |Buried Services - Appendix - F-600 mm Dia Corrugated Steel Pipe CSP SPRP 4.2.12.1 1.00 1.00 1.00 item Unzoned 1.70 - Groundworks 58.54 | $ - S - - S -
Yard Drainage
43 |Relocate Existing Cable Duct from Standby Generators OIL Tanks # 1 & SPRP 4.2.12.1 50.00 1.00 1.00 item Unzoned 1.70 - Electrical Workers 68.23 | $ - S - - S -
2
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 | $ - S - - S -
Demolition/removal of existing structures - - - - $ - $ - - $ -
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1.65
Quantity Labour Construction Equipment Materials
E Item NRRe':I PBS L W H Nr aty Unit Norm Norm Ref Zone Productivity | DFL Hours Crew Crew Rate Labour Total Rate Equipment Total Rate Material Total
[m] [m] [m] [each] Hrs/unit Unit [multiplier] [Hrs] [$/hr] [S] [$/unit] [S] [GBP/unit] [CADS/unit] [$]
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 pgl62 Unzoned 1.70 - Groundworks 58.54 | $ - S - - S -
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 pgl62 Unzoned 1.70 - Groundworks 58.54 | $ - S - - S -
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 | $ - S - - S -
Asphalt road - - - - S - S - - S -
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 | $ - S - - S -
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 | $ - S - - S -
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 | $ - S - - S -
51 |Road signs SPRP 4.4.7.2 4.00 4.00 nr nr ARpg155 Unzoned 1.70 - Roadworks Crew 58.54 | § - S - - S -
- - - - s - $ - - s -
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 | $ - S - - S -
- - - - s - s - - s -
Sub-Total S - S - $ -
'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 pgl62 Unzoned 1.70 - Groundworks 58.54 | $ - S - - S -
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 | $ - S - - S -
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 | $ - S - - S -
Minor building works - - - - S - S - - S -
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 | $ - S - - S -
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 | $ - S - - S -
- - - - s - s - - s -
Sub-Total $ S $ = $ -
SUBSTRUCTURE
EXCAVATION - - - - s - S B I _
Bulk excavation - - - - S - S - - S -
58 |Vacuum Excavation (uptp 2.5 M) at buried services (4 SPRP 4.7.1.2 4.00 4.00 wks - - Groundworks 58.54 | $ - S - - S -
weeks@$40,000/week
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 S - - S -
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 CEpgl69 Unzoned 1.70 7,549.06 Groundworks 58.54 | S 441,937.22 17.79 S 272,363.44 - S -
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 CEpgl68 Unzoned 1.70 1,666.00 Groundworks 58.54 | $ 97,530.97 49.19 S 60,253.46 - S -
62  |Disposal of excavated material to temporary spoil heap; 100m from SPRP 4.4.7.4 15,312.50 15,312.50 m3 0.05 m3 CEpgl71 Unzoned 1.70 1,301.56 Groundworks 58.54 | $ 76,196.07 4.22 S 64,680.00 - S -
excavations
63  |Disposal of excavated rock material to temporary spoil heap; 100m SPRP 4.4.7.4 1,225.00 1,225.00 m3 0.06 m3 CEpgl71 Unzoned 1.70 124.95 Groundworks 58.54 | $ 7,314.82 5.08 S 6,225.45 - S -
from excavations
64  |Disposal of excavated rock material to temporary spoil heap; removal SPRP 4.4.7.4 1,225.00 1,225.00 m3 0.23 m3 CEpgl71 Unzoned 1.70 478.98 Groundworks 58.54 | $ 28,040.15 22.23 S 27,226.24 - S -
15 km distance; using 20 t tipper
65 |Disposal of excavated material from temporary spoil heap to licensed SPRP 4.4.7.4 7,656.25 7,656.25 m3 0.22 m3 CEpgl71 Unzoned 1.70 2,863.44 Groundworks 58.54 | S 167,631.36 21.25 S 162,710.63 - S -
tip; Contaminated waste; removal 15 km distance; using 20 t tipper
66 |Disposal of excavated material from temporary spoil heap to licensed SPRP 4.4.7.4 7,656.25 7,656.25 m3 m3 CEpgl71 Unzoned 1.70 - Groundworks 58.54 | $ - S - - S -
tip; Contaminated waste; removal 15 km distance; using 20 t tipper;
ADDITIONAL for contaminated sludge
67 |Disposal of excavated material from temporary spoil heap to licensed SPRP 4.4.7.4 7,656.25 7,656.25 m3 0.22 m3 CEpgl71 Unzoned 1.70 2,863.44 Groundworks 58.54 | S 167,631.36 21.25 S 162,710.63 - S -
tip; Un-contaminated waste; removal 15 km distance; using 20 t tipper
68 |Double handling of excavated earth material; using 1.5 m3 tractor SPRP 4.4.7.4 15,312.50 15,312.50 m3 0.12 m3 CEpgl71 Unzoned 1.70 3,123.75 Groundworks 58.54 | S 182,870.57 8.81 S 134,918.44 - S -
loader and 22.5 t ADT; 1000m average distance moved
69 |Double handling of excavated rock material; using 1.5 m3 tractor SPRP 4.4.7.4 1,225.00 1,225.00 m3 0.20 m3 CEpgl71 Unzoned 1.70 416.50 Groundworks 58.54 | $ 24,382.74 14.70 S 18,009.34 - S -
loader and 22.5 t ADT; 1000m average distance moved
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 | $ - S - - S -
Detailed excavation - - - - S - S - - S -
71 |Detailed excavation for 100Mg tanks; in rock; 1.0-2.0m maximum 1.1.1.1 SPRP 4.4.7.1 3.14 9.00 1.50 19.00 805.82 m3 0.80 m3 CEpgl69 Unzoned 1.70 1,095.91 Groundworks 58.54 | $ 64,156.95 49.19 S 39,635.39 - S -
depth
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 CEpgl69 Unzoned 1.70 80.11 Groundworks 58.54 | $ 4,689.84 49.19 S 2,897.32 - S -
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 CEpgl69 Unzoned 1.70 129.78 Groundworks 58.54 | $ 7,597.53 49.19 S 4,693.66 - S -
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 CEpgl69 Unzoned 1.70 113.29 Groundworks 58.54 | $ 6,632.11 49.19 S 4,097.24 - S -
depth
75  |Detail Excavation for dike foundations; in rock; 1.0-2.0m maximum 1.1.1.1 SPRP 4.4.7.1 50.00 1.70 1.00 2.00 170.00 m3 0.80 m3 CEpgl69 Unzoned 1.70 231.20 Groundworks 58.54 | $ 13,534.91 49.19 S 8,361.71 - S -
depth
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 CEpgl69 Unzoned 1.70 193.87 Groundworks 58.54 | $ 11,349.67 17.79 S 6,994.74 - S -
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 CEpgl69 Unzoned 1.70 123.42 Groundworks 58.54 | $ 7,225.25 49.19 S 4,463.67 - S -
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 CEpgl69 Unzoned 1.70 32.75 Groundworks 58.54 | $ 1,917.18 49.19 S 1,184.41 - S -
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 CEpgl71 Unzoned 1.70 114.44 Groundworks 58.54 | $ 6,699.78 21.25 S 6,503.11 - S -
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 CEpgl71 Unzoned 1.70 228.89 Groundworks 58.54 | $ 13,399.56 21.25 S 13,006.22 - S -
81 |Disposal of excavated rock material to temporary spoil heap; 100m 1.2.15 SPRP 4.4.7.4 1,328.28 1,328.28 m3 0.06 m3 CEpgl71 Unzoned 1.70 135.48 Groundworks 58.54 | $ 7,931.53 5.08 S 6,750.32 - S -
from excavations
82 |Disposal of excavated material to temporary spoil heap; 100m from 1.2.1.5 SPRP 4.4.7.4 393.25 393.25 m3 0.05 m3 CEpgl71 Unzoned 1.70 33.43 Groundworks 5854 | $ 1,956.84 4.22 S 1,661.09 - S -
excavations
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83  |Disposal of excavated rock material to temporary spoil heap; removal SPRP4.4.7.4 1,328.28 1,328.28 m3 0.23 m3 CEpgl71 Unzoned 1.70 519.36 Groundworks 58.54 | $ 30,404.21 22.23 S 29,521.67 - S -
15 km distance; using 20 t tipper
84 |Disposal of excavated material from temporary spoil heap to licensed SPRP4.4.7.4 393.25 393.25 m3 0.22 m3 CEpgl71 Unzoned 1.70 147.08 Groundworks 58.54 | $ 8,610.09 21.25 S 8,357.35 - S -
tip; Contaminated waste; removal 15 km distance; using 20 t tipper
85 [Double handling of excavated earth material; using 1.5 m3 tractor SPRP 4.4.7.4 393.25 393.25 m3 0.12 m3 CEpgl71 Unzoned 1.70 80.22 Groundworks 58.54 | $ 4,696.41 8.81 S 3,464.93 - S -
loader and 22.5 t ADT; 1000m average distance moved
86  [Double handling of excavated rock material; using 1.5 m3 tractor SPRP 4.4.7.4 1,328.28 1,328.28 m3 0.20 m3 CEpgl71 Unzoned 1.70 451.61 Groundworks 58.54 | $ 26,438.44 14.70 $ 19,527.70 - $ -
loader and 22.5 t ADT; 1000m average distance moved
87 [Contaminated waste disposal fees 1.2.1.2 SPRP 4.4.7.4 39.33 39.33 loads 0.22 CEpgl71 Unzoned 1.70 14.71 Groundworks 58.54 | $ 861.01 S - - S -
Earthwork support - - - - S - S - - S -
88 [Caissons; bored in situ reinforced concrete piling; vertical 450mm 8.8.3.1 SPRP4.4.7.1 14.00 504.00 7,056.00 m m CEpg453 Unzoned 1.70 - Concrete 62.13 | $ - S - - $ -
diameter cast-in-place piles; 20N/mm2 concrete; nominal
reinforcement
89 [Caissons; bored in situ reinforced concrete piling; vertical 450mm 8.8.3.1 SPRP4.4.7.1 14.00 504.00 7,056.00 m m CEpg453 Unzoned 1.70 - Groundworks 58.54 | $ - S - - S -
diameter empty bores
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 CEpgl70 Unzoned 1.70 189.98 Groundworks 5854 | $ 11,121.52 2.06 $ 3,841.41 - $ -
using D4H dozer, tractor loader or motor grader average rate to sides
of caisson walls; 45-90° to horizontal
91  [Trimming rock; using D6E dozer; vertical to sides of caisson walls 8.8.3.1 SPRP4.4.7.1 149.00 1.00 149.00 m2 1.06 m2 CEpgl70 Unzoned 1.70 268.50 Groundworks 58.54 | $ 15,718.41 39.55 S 5,893.02 - S -
92 |Steel in Caissons (Soldier Piles) IPN 280 @ 54Kgs/LM; 203 x 203 mm; SPRP4.4.7.1 30.00 30.00 nr nr CEpg267 Unzoned 1.70 - Concrete 62.13 | $ - S - - S -
length 15m
93 |Waterproofing to sides of wall (inside face); Bituthene 4000; lapped 13.1.1 SPRP4.4.7.1 149.00 15.00 1.00 2,235.00 m2 0.08 m2 CEpga79 Unzoned 1.70 303.96 Groundworks 58.54 | $ 17,794.43 2.16 S 4,830.95 12.84 2119 | $ 47,350.71
joints; at any inclination
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 | § - S - - S -
Dewatering - - - - S - S - - S -
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 | $ - S - - S -
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 | $ - S - - S -
97  |75mm pipes for temp dewatering - 2 lines for 300m length discharge SPRP4.7.1.3 600.00 1.00 600.00 m Unzoned 1.70 - Groundworks 58.54 | $ - S - - $ -
to Intake
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 | § - S - - S -
99  |Diesel Genset for Pumps rental (3 months) SPRP 4.7.1.3 6.00 6.00 | mnths Unzoned 1.70 - Groundworks 58.54 | § - S - - S -
100 |Diesel fuel (50 liters daily for 60 daysx2 ea) SPRP4.7.1.3 1.00 1.00 1.00 6,000.00 6,000.00 litres Unzoned 1.70 - Groundworks 58.54 | $ - S - - S -
- - - - s - s - - I -
BELOW GROUND CONSTRUCTION - - - - S - S - - S -
Slab on grade - - - - S - S - - S -
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 CEpgl70 Unzoned 1.70 137.43 Groundworks 58.54 | $ 8,045.31 29.85 S 30,161.91 - S -
102 |Formwork to sides of slab on grade; plane vertical; width 0.3m 1411 Bldg4.4.1.1 137.00 0.30 1.00 41.10 m2 0.70 m2 CEpg 192 Unzoned 1.70 4891 Concrete 62.13 | $ 3,038.89 13.41 S 551.34 9.47 1563 | $ 642.21
103 [Reinforcement to insitu concrete slab; 100kg/m3; deformed high yield |1.4.1.1 Bldg 4.4.1.2 30.50 30.50 MT 6.15 Tonne CEpgl196 Unzoned 1.70 318.88 Concrete 62.13 | $ 19,812.98 149.94 $ 4,573.03 682.96 1,126.88 | $ 34,369.76
steel bars in bent and cut lengths; using 16mm nominal size
104 |Insitu concrete slab on grade; Grade C40 cement; 300mm thick 14.1.1 Bldg4.4.1.1 21.50 47.00 0.30 1.00 303.15 m3 0.18 m3 CEpg190/187 | Unzoned 1.70 92.76 Concrete 6213 | $ 5,763.75 19.06 $ 5,777.28 225.00 | $ 68,208.75
105 |Less: Pad foundations for tanks 1.4.1.1 Bldg4.4.1.1 (80.00) (80.00) m3 0.18 m3 CEpg190/187 | Unzoned 1.70 (24.48) Concrete 62.13 | $ (1,521.03) 19.06 S (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 S - - S -
107 |Weeping tiles below slab on grade; 225mm pipes unplasticized pvc 1.4.1.8 Bldg4.4.1.1 172.00 1.00 172.00 m 0.07 m CEpg222 Unzoned 1.70 20.47 Groundworks 58.54 | $ 1,198.24 0.74 S 127.71 72.06 11890 | $ 20,450.63
pipes
Pad found for tanks - - - - S - S - - S -
108 |Formwork for 19 - 100 Mg Tank Foundations; curved; width exceeding|1.1.1.1 Bldg4.4.1.1 6.28 3.50 2.00 19.00 835.66 m2 0.52 m2 CEpgl192 Unzoned 1.70 738.73 Concrete 62.13 | $ 45,899.67 9.97 S 8,328.22 10.79 17.80 | $ 14,877.74
1.22m
109 |Formwork for 2 - 50 Mg Tank Foundations; curved; width exceeding |1.1.1.1 Bldg4.4.1.1 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 S 602.70 10.79 17.80 | $ 1,076.68
1.22m
110 |Formwork for 4 - 25 Mg Tank Foundations; curved; width exceeding |1.1.1.1 Bldg4.4.1.1 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 S 939.27 10.79 17.80 | $ 1,677.94
1.22m
111 [Reinforcement in Tank Foundations (150 Kgs/M3); deformed high 1111 Bldg 4.4.1.2 249.38 249.38 MT 6.15 Tonne CEpgl196 Unzoned 1.70 2,607.22 Concrete 62.13 | $ 161,995.43 149.94 S 37,390.17 682.96 1,126.88 | $ 281,015.05
yield steel bars in bent and cut lengths; using 16mm nominal size
112 |Concrete for 19 - 100 Mg Tank Foundations; thickness exceeding 1.1.1.1 Bldg4.4.1.1 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
500mm
113 |Concrete for 2- 50 Mg Tank Foundations; thickness exceeding 500mm [1.1.1.1 Bldg4.4.1.1 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 S 1,328.14 225.00 | $ 18,709.66
114 |Concrete for 4 - 25 Mg Tank Foundations; thickness exceeding 500mm |1.1.1.1 Bldg4.4.1.1 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 S 1,881.66 225.00 | $ 26,507.19
115 |Connection to main inspection pit (600 dia PVC) 1.4.1.8 Bldg4.4.1.1 50.00 50.00 m Unzoned 1.70 - Groundworks 58.54 | $ - S - - S -
Inspection chamber - - - - S - S - - S -
116 |Formwork in Inspection Chamber -Base slab; 250mm thick 1.4.1.8 Bldg4.4.1.1 10.50 0.30 1.00 3.15 m2 0.38 m2 CEpg193 Unzoned 1.70 2.03 Concrete 62.13 | S 126.44 7.28 S 22.92 12.86 21.22 | $ 66.84
117 |Formwork in Inspection Chamber - Walls 14.1.8 Bldg4.4.1.1 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 S 1,381.05 21.08 3478 | $ 5,217.30
118 |Formwork in Inspection Chamber -Walls 1.4.1.8 Bldg4.4.1.1 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 S 1,602.02 21.08 3478 | $ 6,052.07
119 |Formwork in Inspection Chamber - Top Slab; 250mm thick 1.4.1.8 Bldg4.4.1.1 2.50 2.50 1.00 6.25 m2 0.38 m2 CEpg193 Unzoned 1.70 4.04 Concrete 62.13 | S 250.86 7.28 S 45.48 12.86 2122 | S 132.62
120 |Formwork in Inspection Chamber - Top Slab; 250mm thick 1.4.1.8 Bldg4.4.1.1 11.60 0.30 1.00 3.48 m2 0.38 m2 CEpg193 Unzoned 1.70 2.25 Concrete 62.13 | S 139.68 7.28 S 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 | S 649.61 149.94 S 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 | S 22.85 3.27 S 4.42 225.00 | $ 304.20
123 |Concrete in Inspection Chamber - Base Slab; 250mm thick 1.4.1.8 Bldg4.4.1.1 2.60 2.60 0.25 1.00 1.69 m3 0.18 m3 CEpg190/187 | Unzoned 1.70 0.52 Concrete 62.13 | S 32.13 19.06 S 32.21 225.00 | $ 380.25
124 |Concrete in Inspection Chamber - Walls 1.4.1.8 Bldg4.4.1.1 2.90 0.25 15.00 2.00 21.75 m3 0.22 m3 CEpg190/187 | Unzoned 1.70 8.13 Concrete 62.13 | S 505.42 23.30 S 506.73 225.00 | $ 4,893.75
125 |Concrete in Inspection Chamber - Walls 1.4.1.8 Bldg4.4.1.1 2.50 0.25 15.00 2.00 18.75 m3 0.22 m3 CEpg190/187 | Unzoned 1.70 7.01 Concrete 62.13 | S 435.71 23.30 S 436.84 225.00 | $ 4,218.75
126 |Concrete in Inspection Chamber - Top Slab 1.4.1.8 Bldg4.4.1.1 2.90 2.90 0.25 1.00 2.10 m3 0.18 m3 CEpg190/187 | Unzoned 1.70 0.64 Concrete 62.13 | S 39.97 19.06 S 40.07 225.00 | $ 473.06
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E Item N:e':l PBS L W H Nr aty Unit Norm Norm Ref Zone Productivity | DFL Hours Crew Crew Rate Labour Total Rate Equipment Total Rate Material Total
[m] [m] [m] [each] Hrs/unit Unit [multiplier] [Hrs] [$/hr] [S] [$/unit] [S] [GBP/unit] [CADS/unit] [$]
B Walls - - - - S - S - - S -
127 |Formwork in Dike wall Foundations; rough finish; plane vertical; width |1.3.1.1 Bldg4.4.1.1 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 S 589.59 9.47 15.63 | $ 1,007.84
exceeding 1.22m
128 |Formwork in Dike wall Foundations; rough finish; plane vertical; width |1.3.1.1 Bldg4.4.1.1 47.00 1.50 2.00 1.00 141.00 m2 0.47 m2 CEpg192 Unzoned 1.70 112.66 Concrete 6213 | $ 6,999.90 9.14 $ 1,288.88 9.47 1563 | $ 2,203.20
exceeding 1.22m
129 |Concrete in Dike wall Foundations; thickness exceeding 500mm 13.1.1 Bldg4.4.1.1 24.50 2.00 1.50 2.00 147.00 m3 0.15 m3 CEpg190/187 | Unzoned 1.70 37.49 Concrete 6213 | $ 2,329.07 15.97 $ 2,347.88 225.00 | $ 33,075.00
130 |Concrete in Dike wall Foundations; thickness exceeding 500mm 13.1.1 Bldg4.4.1.1 47.00 2.00 1.50 2.00 282.00 m3 0.15 m3 CEpg190/187 | Unzoned 1.70 71.91 Concrete 6213 | $ 4,468.02 15.97 $ 4,504.10 225.00 | $ 63,450.00
131 |Formwork in Dike wall 13.1.1 Bldg4.4.1.1 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 S 5,146.71 21.08 3478 | $ 19,443.14
132 |Formwork in Dike wall 13.1.1 Bldg4.4.1.1 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 S 11,250.95 21.08 3478 | $ 42,503.60
133 [Reinforcement in Walls/Dikes (@120kgs/M3) 13.1.1 Bldg 4.4.1.2 1.00 420.00 MT 6.15 Tonne CEpg196 Unzoned 1.70 4,391.10 Concrete 62.13 | S 272,834.41 149.94 S 62,972.91 682.96 1,126.88 | $ 473,288.51
134 |Concrete in Dike wall 13.1.1 Bldg4.4.1.1 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 S 22,261.24 225.00 | $ 214,987.50
135 |Concrete in Dike wall 13.1.1 Bldg4.4.1.1 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 S 42,705.23 225.00 | $ 412,425.00
Concrete Ancillaries - - - - S - S - - S -
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 | $ - S - - S -
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 | $ - 5 - - S -
set in concrete; access cover and frame
138 |Rock anchors; 25mm diameter; 2m length; including drilling, steel and |1.4.1.9 Bldg 4.4.1.2 12.00 12.00 nr nr CEpgl54/MEpg6 | Unzoned 1.70 - Groundworks 58.54 | $ - S - - S -
grout 52
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 CEpgl54/MEpg6 | Unzoned 1.70 - Groundworks 58.54 | $ - S - - S -
52
140 |Rock anchors 25mm 2M length for Dike wall Bldg 4.4.1.2 145.00 145.00 nr - - Groundworks 58.54 | § - S - - S -
141 |Insulation at Basement upto 1.5 M; boards; polystherene standard 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 S - 5.68 937 | $ 2,792.86
grade; fixing with adhesive; to walls; 40mm thick
142 |Insulation at Loading bay walls; boards; polystherene standard grade; 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 | S 218.95 S - 5.68 937 | $ 257.73
fixing with adhesive; to floors; 40mm thick
143 |Insulation at Loading bay slab; boards; polystherene standard grade; 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 | S 49.26 S - 7.13 11.76 | S 97.06
fixing with adhesive; to walls; 40mm thick
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 | $ - S - - S -
- - - - s - s - - s -
Sub-Total $ 2,206,514.66 $ 1,355,592.48 $ 2,114,399.86
SUPERSTRUCTURE
Insitu concrete walls to first floor - - - - S - S - - S -
145 |Formwork - wall above Lvl 100.00 - 5 M high external; basic finish; 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 | S 295,206.20 S - 9.55 15.76 | S 21,587.78
height 3m above floor level
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 S - 504.01 83162 | S 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 6213 | $ 49,381.92 S - 225.00 | S 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 S - 7.53 1242 | $ 1,860.69
149 [Reinforcement for Columns (400x400) @ 150 kgs/m3; 12mm Bldg 4.4.1.2 2.25 2.25 MT 24.00 tonne ARp206 Unzoned 1.70 91.65 Concrete 6213 | S 5,694.73 S - 504.01 83162 | $ 1,868.14
diameter; bent
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 S - 225.00 | $ 3,369.60
151 |Concrete topping finishes - Hardeners; Two coats epoxy anti slip floor |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 S - 11.54 19.04 | S 19,855.00
paint on screeded surfaces
Insitu concrete upper floors - Beams - - - - S - S - - S -
152 |Formwork for Beams (300x750) 2.2.1.1 Bldg 4.4.1.1 75.00 1.80 1.00 135.00 m2 241 m2 ARp204 Unzoned 1.70 553.10 Concrete 62.13 | $ 34,365.73 S - 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 S - 504.01 831.62 | S 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 S - 225.00 | $ 3,796.88
155 |35mpa Concrete in Suspended slab at Lvl 107.8 - 300mm thk 2211 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 S - 225.00 | $ 44,550.00
156 |Formwork in Suspended slab at Lvl 107.8 - 300mm thk 2211 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 | S 232,844.05 S - 9.34 1541 | S 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 | S 10,901.34 S - 9.34 1541 | $ 476.20
158 |Reinforcement in Suspended slab at Lvl 107.8 @ 150kgs/m3 2211 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 S - 504.01 831.62 | S 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 S - 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 S - 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 241 m2 ARp204 Unzoned 1.70 339.23 Concrete 62.13 | $ 21,077.65 S - 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 S - 9.55 15.76 | S 926.54
163 |Reinforcement in Beams at Lvl 107.8 @ 150kgs/m3 2211 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 S - 504.01 831.62 | S 5,393.86
164 135 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 | S 246.41 19.06 S 246.99 225.00 | $ 2,916.00
165 |Rock anchors 25mm 2M length for Col footing 9ea/6ftgs 2211 Bldg 4.4.1.2 54.00 54.00 nr nr Unzoned 1.70 - Concrete 62.13 | $ - S - - S -
166 |Reinforcement in Col footing at 120kgs/m3 2211 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 S - 504.01 831.62 | S 1,293.33
167 |35 mpa Concrete in Columns (600x600) Ivl 87.00 to IvI100.00 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 S - 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 S - 7.53 1242 | $ 2,254.30
169 |Reinforcement in Columns @ 150kgs/m3 2211 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 S - 504.01 83162 | $ 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 S - 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 S - 7.53 1242 | S 979.55
172 |Reinforcement in Columns @ 150kgs/m3 2211 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 S - 504.01 831.62 | S 1,106.40
173 |Reinforcement at Column locations in Dike walls (ext) @150kgs/m3 2211 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 S - 504.01 831.62 | S 3,991.76
Insitu concrete upper floor - Ground floor slab - - - - S - S - - S -
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 | S 367,875.96 S - 9.34 1541 | S 16,069.82
175 |Reinforcement at Suspended slab at 100.00 (120Kg/m3) 2211 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 | S 111,795.56 S - 504.01 831.62 | S 36,674.29
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176 |Concrete in Suspended slab at LVL-100.00; thickness 150-450mm 2.2.1.1 Bldg4.4.1.1 50.00 24.50 0.30 1.00 367.50 m3 2.59 m3 ARp199 Unzoned 1.70 1,618.10 Concrete 62.13 | S 100,538.37 S - 225.00 | $ 82,687.50
177 |Less Concrete at Openings in slab - Elevators/Staircase 2211 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 | S 273.57 S - 225.00 | $ 225.00
Insitu concrete loading bay - - - - S - S - - S -
178 |Formwork for Ramps to Loading Bay; sloping 5.10.7.1 Bldg4.4.1.1 1.00 1.00 13.00 13.00 m2 3.72 m2 ARpg202 Unzoned 1.70 82.21 Concrete 62.13 | $ 5,108.12 S - 9.55 15.76 | $ 204.85
179 |Formwork for Walls & Fdn to Loading Bay 5.10.7.1 Bldg4.4.1.1 1.00 1.00 34.00 34.00 m2 2.04 m2 ARp203 Unzoned 1.70 117.91 Concrete 62.13 | $ 7,326.29 S - 9.55 15.76 | $ 535.76
180 |Formwork for Pits at Loading Bay 5.10.7.1 Bldg4.4.1.1 1.00 1.00 120.00 120.00 m2 2.04 m2 ARp203 Unzoned 1.70 416.16 Concrete 62.13 | $ 25,857.48 S - 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 | S 304,205.62 S - 504.01 831.62 | $ 99,793.98
182 |Concrete for Ramps to Loading Bay; sloping 5.10.7.1 Bldg4.4.1.1 43.00 43.00 m3 2.82 m3 ARp199 Unzoned 1.70 206.14 Concrete 62.13 | $ 12,808.32 S - 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 S - 225.00 | $ 1,800.00
184 |Concrete for Pits at Loading Bay 5.10.7.1 Bldg4.4.1.1 31.00 31.00 m3 2.73 m3 ARp199 Unzoned 1.70 143.87 Concrete 62.13 | $ 8,939.21 S - 225.00 | $ 6,975.00
Miscelle concrete works - - - - S - S - - S -
185 |Formwork for Kerb walls at Cleaning at Drum Cleaning areas Bldg4.4.1.1 80.00 0.15 2.00 24.00 m2 2.04 m2 ARp203 Unzoned 1.70 83.23 Concrete 62.13 | $ 5,171.50 S - 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 | S 730.09 S - 504.01 831.62 | S 239.51
187 |Concrete at Kerb walls at Cleaning at Drum Cleaning areas Bldg4.4.1.1 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 S - 225.00 | $ 810.00
188 |Nosing angle SS at Kerb walls at Cleaning at Drum Cleaning areas; 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 S - 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 Bldg4.4.1.1 3.00 0.75 0.20 8.00 3.60 m2 m2 Unzoned 1.70 - Concrete 62.13 | $ - S - - S -
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 | $ - S - - S -
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 | $ - S - - S -
Structural steel frame - - - - S - S - - S -
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 | $ - S - - S -
193 |Foundation Bolts 20mm for Steel frames at Lvl 107.8 (300x300) 2111 Bldg 4.4.1.2 72.00 72.00 nr nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
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 | $ - S - - S -
195 |Intumescent painting to Steel Columns; paint fire protection (60 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 | $ - S - - S -
minutes); spray applied
Structural Steel frame work Lvl 107.80 to roof (7.2M Height) - - - - S - S - S -
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 | $ - S - - S -
197 [Roof trusses at 115.00m level; Steel roof trusses and beams; thermal 2.3.1.1 Bldg4.4.3.1 610.00 610.00 m2 m2 ARp135 Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
and acoustic insulation;aluminum profiled composite cladding
Fire protection to structural steelwork - - - - S - S - - S -
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 | $ - S - - S -
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 | $ - S - - S -
Hoist gantries - - - - S - S - - S -
200 |Structural Steel Gantry for Hoists 1 T & 5T 2111 Bldg 4.4.3.2 44.00 220.00 1.00 9,680.00 kg kg ARp134 Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
Insitu concrete upper floors - - - - S - S - - S -
201 |Surface finish to insitu concrete; Two coats epoxy anti slip floor paint |2.2.2.1 Bldg4.4.1.1 880.00 1.00 880.00 m2 0.25 m2 ARp383 Unzoned 1.70 374.00 Concrete 62.13 | $ 23,237.93 S - 11.54 19.04 | $ 16,756.08
on screeded surfaces
Tank inspection platforms - - - - S - S - - S -
202 |Open grid flooring for inspection around tanks on 94.00m level 2111 Bldg4.4.3.1 590.00 590.00 m2 m2 ARp354 Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
Roof structure - - - - S - S - - S -
203 |Built up Roof at Lvl 115.00m; steel roof trusses and beams; thermal 2.3.13 Bldg 4.4.5.1 600.00 600.00 m2 m2 ARp135 Unzoned 1.70 - Roofers 58.38 | $ - S - - S -
and acoustic insulation; aluminum profiled composite cladding
204 |Waterproofing to Roof 2321 Bldg 4.4.5.1 720.00 720.00 m2 m2 ARp310 Unzoned 1.70 - Roofers 5838 | $ - S - - S -
205 |Waterproofing to openings 2321 Bldg 4.4.5.1 16.00 1.00 16.00 m2 m2 ARp310 Unzoned 1.70 - Roofers 58.38 | $ - S - - S -
206 |Metal Flashings 2321 Bldg 4.4.3.1 146.00 1.50 1.00 219.00 m2 m2 ARp310 Unzoned 1.70 - Roofers 58.38 | § - S - - S -
207 |Roof anchors SS on roof (6 nrs) Bldg 4.4.3.1 6.00 6.00 nr nr - - Structural Steelwork 67.24 | $ - S - - S -
208 600 x 600 x 2mm plain Cement tiles on roof at pathways c/w spacers Bldg 4.4.6.6 0.60 0.60 380.00 136.80 m2 m2 CEpg81 Unzoned 1.70 - Roofers 58.38 | $ - S - - S -
& underpads
Rainwater goods - - - - S - S - - S -
209 |Rainwater down take pipes; fixed to backgrounds; including offsets 2342 Bldg 4.4.5.1 15.00 6.00 90.00 m m ARp135 Unzoned 1.70 - Roofers 58.38 | $ - S - - S -
and shoes; 110mm diameter uPVC
Claddi - - - - s - 5 - - I3 -
210 |Metal cladding External walls at Lvl 105.00 to 107.80; Metal profiled |2.5.1.1 Bldg4.43.4 137.00 3.80 1.00 520.60 m2 m2 ARp140 Unzoned 1.70 - Cladding 67.62 | $ - S - - S -
cladding; coated steel profiled cladding on steel rails; insulated and
built up system
211 |Metal cladding External walls at Lvl 107.80 to 115.00; Metal profiled |2.5.1.1 Bldg4.43.4 146.00 7.70 1.00 1,124.20 m2 m2 ARp140 Unzoned 1.70 - Cladding 67.62 | $ - S - - S -
cladding; coated steel profiled cladding on steel rails; insulated and
built up system
212 |Metal cladding external walls to staircase above 115.00m level; Metal |2.5.1.1 Bldg4.4.1.1 18.00 2.80 1.00 50.40 m2 m2 ARp140 Unzoned 1.70 - Cladding 67.62 | $ - S - - S -
profiled cladding; coated steel profiled cladding on steel rails;
insulated and built up system
- - - - s - s - - |3 -
Sub-Total $ 2,175,458.80 $ 246.99 $ 515,968.11
STAIRCASES
213 Light duty metal staircase; galvanised finish; perforated treads; no 2.44.1 Bldg 4.4.3.3 8.00 8.00 nr nr ARp138 Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
risers; balustrades and handrails; 3m rise; straight; 900mm wide
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 | $ - S - - S -
215 |Light duty spiral metal staircase; galvanised finish; perforated treads; |2.44.1 Bldg 4.4.3.3 2.00 2.00 nr nr ARp138 Unzoned 1.70 - Structural Steelwork 67.24 | S - S - - S -
no risers; balustrades and handrails; 3m rise; straight; 900mm wide -
Lvl 87.00 to Lvl 94.00 at Platform -Emergency
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216 |plus for each 300mm variation in storey height 2.44.1 Bldg 4.4.3.3 3.00 3.00 nr nr ARp138 Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
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 | $ - S - - S -
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 | $ - S - - S -
- - - - s - s - - |3 -
Sub-Total S - S - S -
WINDOWS AND EXTERNAL DOORS
219 |Aluminium Windows (Offices); standard windows; anodised finish; 2.6.1.1 Bldg 4.4.6.2-0 1.50 1.50 10.00 22.50 m2 m2 ARp142 Unzoned 1.70 - Building works 60.43 | $ - S - - S -
double glazed
220 |Aluminium Windows (Drum Handling); standard windows; anodised  |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 6043 | S - S - - S -
finish; double glazed
221 |Aluminium Windows (HVAC Rm); standard windows; anodised finish; [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 | $ - S - - S -
double glazed
222 |Aluminium Windows (Roof); standard windows; anodised finish; 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 | $ - S - - S -
double glazed
223 |Exterior Doors ¢/w Frame door; single external steel door, including 2.6.2.1 Bldg 4.4.6.1 6.00 6.00 nr nr ARp141 Unzoned 1.70 - Building works 60.43 | $ - S - - S -
frame, ironmongery, powder coated finish
224 |Rolling Shutters and collapsible gtes; galvanised steel; 1 hr fire 2.6.1.3 Bldg 4.4.6.1 2.00 2.00 nr nr ARp346 Unzoned 1.70 - Building works 6043 | S - S - - S -
resisting; self coiling; activated by fusible link; fixing with bolts; 2400
mm x 2750 mm
- - - - s - s - - s -
Sub-Total $ - $ - $ -
INTERNAL WALLS AND PARTITIONS
Internal walls and partitions - - - - S - S - - S -
225 |Concrete filled Hollow Block Masonry 200mm(Offices) 2.7.1.1 Bldg 4.4.2.2-0 46.50 7.80 1.00 362.70 m2 0.56 m2 ARp230 Unzoned 1.70 345.29 Masonry 61.49 | $ 21,231.91 S - 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 S - 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 S 817.34 14.96 2468 | $ 7,642.17
228 |GWB on side of Block Masonry inside office; Metal stud and 2.7.11 Bldg 4.4.3.5-0 52.50 3.30 1.00 173.25 m2 m2 ARp142 Unzoned 1.70 - Building works 60.43 | $ - S - - S -
plasterboard partitions; 90mm thick; 1 layer 13mm board each side;
tape and fill joints; emulsion finish
229 |GWB (Acoustic) wall inside office; Metal stud and plasterboard 2.7.11 Bldg 4.4.3.5-0 46.50 3.50 1.00 162.75 m2 m2 ARp143 Unzoned 1.70 - Building works 60.43 | $ - S - - $ -
partitions; 90mm thick; 1 layer 13mm board each side; tape and fill
joints; emulsion finish
230 |Metal Stud Cement Board walls (Washroom) 2.7.11 Bldg 4.4.3.3-0 23.50 3.30 1.00 77.55 m2 m2 ARp143 Unzoned 1.70 - Building works 60.43 | $ - S - - S -
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 S 129.36 14.96 2468 | $ 1,209.52
Surface finishes to internal walls and partitions - - - - S - S - - S -
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 S - 1.02 1.68 | S 2,421.84
233 |GWB Wall Finishes 3.1.1.1 Bldg 4.4.6.15-0 654.00 654.00 m2 0.40 m2 ARp380 Unzoned 1.70 444.72 Building works 60.43 | $ 26,874.74 S - 3.19 526 | $ 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 S - 1.02 1.68 | S 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 S - 11.54 19.04 | S 33,912.02
236 |Ceramic to walls at Washrooms (male & female) Bldg 4.4.6.15-0 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 S - 13.85 2285 | S 904.96
237 |Ceramic to walls at Washrooms (male & female) Bldg 4.4.6.15-0 5.00 2.20 1.00 11.00 m2 0.56 m2 ARp371 Unzoned 1.70 10.47 Building Works 60.43 | S 632.83 S - 13.85 2285 | S 251.38
238 |Ceramic to walls at Washrooms (male & female) Bldg 4.4.6.15-0 1.00 2.20 1.00 2.20 m2 0.56 m2 ARp371 Unzoned 1.70 2.09 Building Works 60.43 | S 126.57 S - 13.85 2285 | $ 50.28
- - - - s - 5 - $ -
2.8 INTERNAL DOORS - - - - S - S - S -
239 [Internal Doors c/w Frames (Offices); Standard softwood doors and 2.8.1.2 Bldg 4.4.6.1-0 5.00 5.00 nr nr ARp142 Unzoned 1.70 - Building works 60.43 | $ - S - - S -
hardwood frames; including lintel; ironmongery and painting; flush;
solid core; hardwood faced
240 (Internal Doors c/w Frames (Washroom); Standard softwood doors and |2.8.1.1 Bldg 4.4.6.1-0 2.00 2.00 nr nr ARp142 Unzoned 1.70 - Building works 60.43 | $ - S - - S -
hardwood frames; including lintel; ironmongery and painting; flush;
solid core; single leaf
241 |Internal Doors c/w Frames (HVAC); Softwood doors and hardwood 2.8.1.2 Bldg 4.4.6.1 4.00 4.00 nr nr ARp142 Unzoned 1.70 - Building works 60.43 | $ - S - - S -
frames; including lintel; ironmongery, painting and polishing solid
core; heavy duty; single leaf
242 |Fire Resistant doors c/w Frames; Softwood doors and hardwood 2.8.1.2 Bldg 4.4.6.1 4.00 4.00 nr nr ARp142 Unzoned 1.70 - Building works 60.43 | $ - S - - S -
frames; including lintel; ironmongery, painting and polishing flush; 1
hr fire resisting; single leaf
243 |Internal Doors c/w Frames (Clean up room); Softwood doors and 2.8.1.2 Bldg 4.4.6.1 2.00 2.00 nr nr ARp142 Unzoned 1.70 - Building works 60.43 | $ - S - - S -
hardwood frames; including lintel; ironmongery, painting and
polishing solid core; heavy duty; single leaf
244 INew door for Access to new building from Exstg Bldg; Softwood doors |2.8.1.2 Bldg 4.4.6.1 3.00 3.00 nr nr ARp142 Zone 3 233 - Building works 60.43 | $ - S - - S -
and hardwood frames; including lintel; ironmongery, painting and
polishing flush; 1 hr fire resisting; single leaf
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 | $ - S - - S -
- - - - s - s - $ -
Internal floor finish - - - - S - S - - S -
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 | $ - S - - S -
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 | $ - S - - S -
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 | $ - S - - S -
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 | $ - S - - S -
250 |Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3-0 200.00 200.00 m2 m2 ARp358 Unzoned 1.70 - Building works 60.43 | $ - S - - S -
251 |Heavy duty carpet tiles; to cement and sand base - (Offices) Bldg 4.4.6.3-0 200.00 200.00 m2 0.28 m2 ARp377 Unzoned 1.70 95.20 Flooring 63.61 | $ 6,055.96 S - 19.22 31.71 | $ 6,342.60
252 |Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3-0 50.00 50.00 m2 m2 ARp358 Unzoned 1.70 - Building works 60.43 | $ - S - - S -
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253 |Glazed ceramic floor tile; anti-slip tiles Bldg 4.4.6.3-0 50.00 50.00 m2 m2 ARp146 Unzoned 1.70 - Building works 60.43 | $ - S - - S -
254 |Line painting to Floors 3.2.16 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 | S 1,232.79 S - 0.19 031]$ 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 | $ - S - - $ -
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 | $ - S - - $ -
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 | $ - S - - $ -
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 | $ - S - - $ -
Ceiling finish - - - - $ - $ - - $ -
259 |Paints to ceilings (Storage); two coats emulsion paint 33.1.1 Bldg 4.4.6.4 1,010.00 1,010.00 m2 m2 ARp146 Unzoned 1.70 - Building works 60.43 | $ - S - - $ -
260 |Paints to ceilings; two coats emulsion paint 33.1.1 Bldg 4.4.6.4 600.00 600.00 m2 m2 ARp147 Unzoned 1.70 - Building works 60.43 | $ - S - - S -
261 |Acoustic ceilings to Offices on anti vibration mounting 3331 Bldg 4.4.6.4-0 250.00 250.00 m2 m2 ARp147 Unzoned 1.70 - Building works 60.43 | $ - S - - $ -
- - - - s - s - - s -
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 | $ - S - - S -
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 6043 | S - S - - S -
264 |Temporary prefabricated Loading dock (use during construction) Bldg 4.4.6.7 1.00 1.00 Item Unzoned 1.70 - Building Works 6043 | S - S - - S -
- - - -8 - $ - - s -
Sub-Total $ - $ - $ S
BUILDING SERVICES
itary appliance: - - - -8 - $ - - 8 -
265 |Washroom Accessories (complete Male/Fe/HC) 5.1.1.1 Bldg 4.4.6.14-0 1.00 1.00 item Unzoned 1.70 - Plumbers 66.47 | $ - S - - S -
Disposal equi - - - -8 - $ - -8 -
266 |Garbage/Recycling Equipment 533.1 Bldg 4.4.6.14-0 1.00 1.00 nr nr ARp155 Unzoned 1.70 - Building works 60.43 | $ - S - - $ -
Water install - - - - $ - $ - - s -
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 | $ - S - - S -
268 |Stand alone Demineralized water tank on Metal stand (1000 gallons Bldg 4.2.6.2 1.00 1.00 item Unzoned 1.70 - Building works 60.43 | $ - S - - S -
Cap)
Water install - - - - $ - $ - $ -
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 | S 452.00 S - 957.44 1,579.78 | $ 3,159.55
Uninterruptible Power Supply - - - - $ - $ - $ -
270 |Static UPS including Control panel & Batteries for 500 KVA @ Bldg 4.1.1.5 500.00 500.00 kVA KVA Unzoned 1.70 - Electrical Workers 68.23 | $ - S - - S -
$495/KVA
271 |Inverter Panels Bldg 4.1.1.5 2.00 2.00 nr nr Unzoned 1.70 - Electrical Workers 68.23 | $ - S - - $ -
272 |Battery Racks Bldg 4.1.1.5 2.00 2.00 nr nr Unzoned 1.70 - Electrical Workers 68.23 | $ - $ - - S -
- - - - 8 - $ - $ -
ELECTRICAL - - - - 08 - $ - $ -
273 |Sub Station (prefabricated) @ $45,000 Bldg 4.1.1.1 1.00 1.00 item Unzoned 1.70 - Building works 60.43 | $ - S - - $ -
- Unzoned 1.70 - - S - S - S -
274 |Transformer - 1000 KVA Bldg 4.1.1.1 1.00 1.00 item Unzoned 1.70 - Electrical Workers 68.23 | $ - S - - $ -
275 |Transformer - 1500 KVA Bldg 4.1.1.1 1.00 1.00 item Unzoned 1.70 - Electrical Workers 68.23 | $ - S - - $ -
276 |Transformer - 2000 KVA Bldg 4.1.1.1 1.00 1.00 item Unzoned 1.70 - Electrical Workers 68.23 | $ - S - - $ -
- Unzoned 1.70 - - S - S - S -
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 | $ - S - - $ -
- Unzoned 1.70 - - S - S - S -
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 | $ - S - - $ -
- Unzoned 1.70 - - $ - S - S -
279 |Lighting and power installation - Offices 250m2 - Bldg 4.1.5.3-0 250.00 250.00 m2 m2 ARpgl150 Unzoned 1.70 - Electrical Workers 68.23 | $ - S - - $ -
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 | $ - S - - S -
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 | $ - S - - S -
282 |Electrical Installation -HVAC /Electrical Rm - 600 m2 - Lighting Bldg 4.1.5.2 600.00 600.00 m2 m2 ARpg150 Unzoned 1.70 - Electrical Workers 68.23 | $ - S - - S -
Installation
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 | $ - S - - $ -
- - - -8 - $ - $ -
Space Heating & Air Treatment - - - - $ - $ - $ -
284 |Heating - Offices - 250 m2 250.00 250.00 m2 Unzoned 1.70 - Pipefitters 69.11 | $ - $ - - $ -
285 |Cooling - Offices - 250 m2 250.00 250.00 m2 Unzoned 1.70 - Pipefitters 69.11 | $ - S - - S -
286 |Ductwork - Offices - 250 m2 250.00 250.00 m2 Unzoned 1.70 - Cladding 6762 | $ - S - - S -
- Unzoned 1.70 - - S - S - S -
287 |Heating - Storage Area - 1010 m2 PROC4.2.1.7 1,010.00 1,010.00 m2 Unzoned 1.70 - Pipefitters 69.11 | $ - S - - S -
288 |BMS System Installation PROC4.2.1.7 1,010.00 1,010.00 m2 Unzoned 1.70 - Pipefitters 69.11 | $ - S - - S -
- Unzoned 1.70 - - S - S - S -
289 |Heating - Facility/Clean up/Drum Handling - 630 m2 PROC4.2.1.7 630.00 630.00 m2 Unzoned 1.70 - Pipefitters 69.11 | $ - S - - $ -
290 |BMS System Installation PROC4.2.1.7 630.00 630.00 m2 Unzoned 1.70 - Pipefitters 69.11 | $ - S - - $ -
- Unzoned 1.70 - - S - S - S -
291 |Heating - HVAC/Elec Rm - 600 m2 PROC4.2.1.7 600.00 600.00 m2 Unzoned 1.70 - Pipefitters 69.11 | $ - $ - - $ -
292 |BMS System Installation PROC4.2.1.7 600.00 600.00 m2 Unzoned 1.70 - Pipefitters 69.11 | $ - S - - $ -
- - - - 8 - $ - $ -
SPRINKLER INSTALLATION - - - -8 - $ - $ -
293 |Offices - 250 m2 Bldg 4.2.10.3-0 250.00 250.00 m2 m2 MEpg106 Unzoned 1.70 - Pipefitters 69.11 | $ - S - - S -
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 | $ - S - - S -
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 MEpgl106 Unzoned 1.70 - Pipefitters 69.11 | $ - S - - S -
- - - - 8 - $ - $ -
COMMUNICATION INSTALLATION - Fire/Voice Alarm - - - - $ - $ - $ -
297 |Offices - 250 m2 Bldg 4.1.3.8-0 250.00 250.00 m2 m2 MEpg106 Unzoned 1.70 - Electrical Workers 68.23 | $ - S - - S -
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 | $ - S - - S -
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 | $ - S - - $ -
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 | $ - S - - S -
- - - -8 - $ - $ -
Natural Gas Installation - - - - $ - $ - $ -
Not Required - - - - $ - $ - - $ -
Heating, Ventilation and Air Conditioning - - - - $ - $ - - $ -
301 (Building Management system tie ins for Office building Heating & 5.6.1.1 Bldg 4.2.2.7-0 250.00 250.00 m2 m2 ARp149 Unzoned 1.70 - Pipefitters 69.11 | $ - S - - S -
Cooling system
302 |Main Steam line tie ins from Main Source 5.6.1.1 Bldg 4.2.2.7-0 1.00 1.00 item item ARp150 Unzoned 1.70 - Pipefitters 69.11 | $ - S - - $ -
303 |Local ventilation to WC 5.6.1.1 Bldg 4.2.2.7-0 4.00 4.00 nr m2 ARp149 Unzoned 1.70 - Pipefitters 69.11 | $ - S - - $ -
304 [Ventilation system to toilet areas 5.6.1.1 Bldg 4.2.2.7-0 50.00 50.00 m2 m2 ARp149 Unzoned 1.70 - Pipefitters 69.11 | $ - S - - S -
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 | $ - S - - S -
306 |Clean Breathing Air System Plant 5.7.1.1 PROC4.2.1.7 2.00 2.00 nr Unzoned 1.70 - Pipefitters 69.11 | $ - S - - $ -
307 [Service Air System Plant 57.1.1 PROC4.2.1.7 1.00 1.00 nr Unzoned 1.70 - Pipefitters 69.11 | $ - S - - $ -
308 |Instrument System Plant (with dessicant air dryer) 5.7.1.1 PROC4.2.1.7 1.00 1.00 nr Unzoned 1.70 - Pipefitters 69.11 | $ - S - - S -
307 |Exhaust Fan with Mech operated Louvers c/w control system 5.73.1 Bldg 4.4.6.5 6.00 6.00 nr Unzoned 1.70 - Electrical Workers 68.23 | $ - S - - S -
309 |Pre fab Mech Operated Metal Louvres (prefinished)2x3M 5.73.1 Bldg 4.4.6.5 6.00 6.00 nr Unzoned 1.70 - Pipefitters 69.11 | $ - S - - S -
Electrical install - - - - $ - $ - - s -
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 S - 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 S - 9.27 1530 | $ 7,494.80
312 |Lighting & Fixtures (Office) 5.8.3.1 Bldg 4.1.5.2-0 12.00 12.00 nr Unzoned 1.70 - Electrical Workers 68.23 | $ - S - - $ -
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 | $ - S - - $ -
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 | $ - S - - $ -
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 | $ - S - - $ -
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 | $ - S - - $ -
317 |Way finding Signs (llluminated) 5.8.4.1 Bldg 4.1.5.2 16.00 16.00 nr Unzoned 1.70 - Electrical Workers 68.23 | $ - S - - $ -
- - - -8 - $ - -8 -
Fire and ligh 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 | $ - S - - $ -
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 | $ - S - - $ -
320 |Fire and Smoke Detectors Bldg 4.1.6.1 16.00 16.00 nr Unzoned 1.70 - Electrical Workers 68.23 | $ - S - - $ -
Communication, security and control sy - - - - $ - $ - - $ -
321 |LAN 5.12.1.2 Bldg 4.1.3.5-0 12.00 12.00 nr nr PP-WESB Unzoned 1.70 - Electrical Workers 68.23 | $ - S - - $ -
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 | $ - S - - S -
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 |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 | $ - S - - S -
lighting system,
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 | $ - S - - $ -
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 | $ - S - - $ -
ilders work in connection with building services - - - - $ - $ - - s -
327 |Cutting and Patching 5.14.1.1 STIE4.2.11.1 100.00 100.00 nr Zone 3 2.33 - Building works 60.43 | $ - S - - $ -
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 | $ - S - - $ -
329 |Ducts/Pipe sleeves/Openings 5.14.1.1 STIE4.2.11.1 150.00 150.00 nr Zone 3 2.33 - Building works 60.43 | $ - S - - $ -
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 | $ - S - - $ -
Ducts for incoming services - - - - $ - $ - - $ -
332 |Excavation for Duct bank for services (incoming) SPRP4.4.7.1 30.00 1.50 1.50 1.00 67.50 m3 0.29 m3 CEpgl69 Unzoned 1.70 33.28 Groundworks 58.54 | $ 1,948.13 17.79 S 1,200.62 - S -
333 |Concrete in blinding for Duct bank for services (incoming) Bldg4.4.1.1 30.00 1.00 0.10 1.00 3.00 m3 0.16 m3 CEpg189/187 | Unzoned 1.70 0.82 Concrete 62.13 | S 50.70 3.27 S 9.80 92.91 15330 | $ 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 | S 77.00 19.06 S 77.18 92.91 15330 | $ 620.87
335 |Concrete in walls Duct bank for services (incoming) Bldg4.4.1.1 30.00 0.15 1.05 2.00 9.45 m3 0.22 m3 CEpg190/187 | Unzoned 1.70 3.53 Concrete 62.13 | S 219.60 23.30 S 220.17 92.91 153.30 | $ 1,448.70
336 |Concrete in roof slab Duct bank for services (incoming) Bldg4.4.1.1 30.00 0.90 0.15 1.00 4.05 m3 0.18 m3 CEpg190/187 | Unzoned 1.70 1.24 Concrete 62.13 | S 77.00 19.06 S 77.18 92.91 15330 | $ 620.87
337 |Formwork in walls Duct bank for services (incoming) Bldg4.4.1.1 30.00 1.05 2.00 63.00 m2 2.04 m2 ARp203 Unzoned 1.70 218.48 Concrete 62.13 | $ 13,575.18 S - 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 S - 9.34 1541 | $ 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 S - 9.34 1541 | $ 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 S - 504.01 831.62 | $ 831.62
Tie-ins to existing services - - - - $ - $ - - $ -
Testing and c ioning building services - - - - $ - $ - - $ -
341 |Testing Telecommunication System; STIE4.1.7.4 16.00 16.00 hrs hrs PP-WESB Zone 3 2.33 - Electrical Workers 68.23 | $ - S - $ -
342 |Testing Public Address System; STIE4.1.7.4 16.00 16.00 hrs hrs PP-WESB Zone 3 2.33 - Electrical Workers 68.23 | $ - S - $ -
343 |Testing Fire Detection and Alarm Systems STIE4.3.7.2 16.00 16.00 hrs hrs PP-WESB Zone 3 2.33 - Electrical Workers 68.23 | $ - S - $ -
344 |Testing Security Systems; Surveillance equipment; detectors STIE4.3.7.2 16.00 16.00 hrs hrs PP-WESB Zone 3 2.33 - Electrical Workers 68.23 | $ - S - $ -
345 |Testing Security Systems; Surveillance equipment; alarms STIE4.3.7.2 16.00 16.00 hrs hrs PP-WESB Zone 3 2.33 - Electrical Workers 68.23 | $ - S - $ -
346 |Testing Security Systems; Security Lights and lighting system, in'y Nr STIE4.1.7.4 16.00 16.00 hrs hrs PP-WESB Zone 3 233 - Electrical Workers 68.23 | $ - S - S -
347 |Commissioning Telecommunication System; STIE4.1.7.4 32.00 32.00 hrs hrs PP-WESB Zone 3 2.33 - Electrical Workers 68.23 | $ - S - $ -
348 |Commissioning Public Address System; STIE4.1.7.4 32.00 32.00 hrs hrs PP-WESB Zone 3 2.33 - Electrical Workers 68.23 | $ - $ - $ -
349 |Commissioning Fire Detection and Alarm Systems STIE4.3.7.2 32.00 32.00 hrs hrs PP-WESB Zone 3 2.33 - Electrical Workers 68.23 | $ - S - $ -
350 |Commissioning Security Systems; Surveillance equipment; detectors STIE4.3.7.2 32.00 32.00 hrs hrs PP-WESB Zone 3 2.33 - Electrical Workers 68.23 | $ - S - S -
351 |Commissioning Security Systems; Surveillance equipment; alarms STIE4.3.7.2 32.00 32.00 hrs hrs PP-WESB Zone 3 2.33 - Electrical Workers 68.23 | $ - S - S -
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352 |Commissioning Security Systems; Security Lights and lighting system, STIE4.1.7.4 32.00 32.00 hrs hrs PP-WESB Zone 3 233 - Electrical Workers 68.23 | $ - S - S -
iny Nr
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 S - - S -
- - - - s - s - - s -
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 Bldg 4.4.3.3 146.00 1.00 146.00 m m ARp138 Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
high
355 |Miscellaneous metals (Offices) Bldg 4.4.3.5-0 1.00 1.00 LS LS Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
356 |Miscellaneous Mmetals (Building) Bldg 4.4.3.1 1.00 1.00 LS LS Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
- - - - s - s - - s -
Sub-Total $ = $ o $ a
INTERNAL FITTINGS, FURNISHINGS AND EQUIPMENT
General fixtures and fittings - - - - S - S - - S -
357 |Furniture to Offices (18 personnel) Bldg 4.4.6.13-0 18.00 18.00 | people nr PP Unzoned 1.70 - Building Works 60.43 | $ - S - - S -
358 |Furniture to Conference room and Admin area Bldg 4.4.6.13-0 1.00 1.00 item Unzoned 1.70 - Building Works 60.43 | $ - S - - S -
359 |Window Blinds; 2.0m wide Bldg 4.4.6.13-0 10.00 10.00 nr 1.45 nr ARp395 Unzoned 1.70 24.65 Building works 60.43 | $ 14,896.17 S - 109.78 181.14 | $ 1,811.37
360 |Eye wash Station Bldg 4.4.6.14-0 2.00 2.00 item PP Unzoned 1.70 - Building works 60.43 | $ - S - - S -
361 |Emergency Shower Bldg 4.4.6.14-0 2.00 2.00 item PP Unzoned 1.70 - Building works 60.43 | $ - S - - S -
362 |Laboratory Shelving Bldg 4.4.6.14-0 1.00 1.00 item PP Unzoned 1.70 - Building works 60.43 | $ - S - - S -
363 |Change room station Bldg 4.4.6.14-0 1.00 1.00 item PP Unzoned 1.70 - Building works 60.43 | $ - S - - S -
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 | $ - S - - S -
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 | $ - S - - S -
365 |Radiation monitors (Storage area) Bldg 4.1.9.1 1.00 1.00 nr Unzoned 1.70 - Electrical Workers 68.23 | $ - S - - S -
366 |SAM - Small Article Monitor Bldg 4.1.9.1 1.00 1.00 nr PP-WESB Unzoned 1.70 - Electrical Workers 68.23 | $ - S - - S -
367 |Motion detector Bldg 4.1.9.1 8.00 8.00 nr PP-WESB Unzoned 1.70 - Electrical Workers 68.23 | $ - S - - S -
- - - - s - s - - s -
Sub-Total $ 14,896.17 $ - $ 1,811.37
PROCESS EQUIPMENT
PHT D20 Supply Tanks (8 ea) - - - - S - S - - S -
368 [Tanks 100 Mg 38110 - SS 304 Class 6 PROC4.2.5.4 8.00 8.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
369 [Tanks 100 Mg 38110 - Installation PROC4.2.5.4 8.00 8.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
370 [Tanks 100 Mg 38110 - Commissioning PROC4.2.5.4 8.00 8.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
371 |Pressure sensors PROC4.2.1.3 8.00 8.00 nr 6.00 Unzoned 1.70 81.60 Pipefitters 69.11 | $ 5,639.62 S - 517.00 | $ 4,136.00
372 |Level sensors PROC4.2.1.3 16.00 16.00 nr 4.00 Unzoned 1.70 108.80 Pipefitters 69.11 | $ 7,519.49 S - 2,269.00 | $ 36,304.00
373 |Pressure Gauges PROC4.2.1.3 16.00 16.00 nr 4.00 Unzoned 1.70 108.80 Pipefitters 69.11 | $ 7,519.49 S - 1,493.00 | S 23,888.00
374 |Piping - S Steel - Inlets - 3 " for 100 Mg Tanks PROC4.2.1.1 75.00 8.00 600.00 m 0.58 Unzoned 1.70 586.50 Pipefitters 69.11 | $ 40,534.77 S - 52115 | $ 31,290.00
375 |Piping - S Steel - Outlet - 3" for 100 Mg Tanks PROC4.2.1.1 75.00 8.00 600.00 m 0.58 Unzoned 1.70 586.50 Pipefitters 69.11 | $ 40,534.77 S - 5215 | $ 31,290.00
376 |Switches - 2 level PROC4.2.1.3 16.00 16.00 nr 3.50 Unzoned 1.70 95.20 Electrical Workers 68.23 | S 6,495.78 S - 1,011.00 | $ 16,176.00
377 |Transmitters - 2 ea PROC4.2.1.3 16.00 16.00 nr 4.00 Unzoned 1.70 108.80 Electrical Workers 68.23 | $ 7,423.75 S - 554.00 | S 8,864.00
378 |Beetle - Leak Detection - 1 ea PROC4.2.1.3 8.00 8.00 nr 4.00 Unzoned 1.70 54.40 Electrical Workers 68.23 | S 3,711.88 S - 758.00 | S 6,064.00
379 |lsolation Valve PROC4.2.1.2 8.00 8.00 nr 0.39 Unzoned 1.70 5.30 Pipefitters 69.11 | S 366.58 S - 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 3 233 - Electrical Workers 68.23 | $ - S - - S -
381 |ltem-6- Cover gas Vent Control Valve pnuematic control Valve and PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | S 45.82 S - 790.00 | S 790.00
Accessories
382 |ltem - 8 - Cover Gas Relief Valve PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | S 45.82 S - 620.00 | S 620.00
383 |ltem - 9 - Main Outlet Header Isolation Valve PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 580.00 | $ 580.00
384 |ltem-11 & 12 - Outlet Isolation Valves PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | $ 91.64 S - 580.00 | $ 1,160.00
385 |ltem - 15 - Main Inlet Header Isolation Valve PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 580.00 | $ 580.00
386 |ltem 24 & 25 - Inlet Isolation Valve PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | S 91.64 S - 580.00 | S 1,160.00
387 |Item - 26 - Cover Gas Supply Isolation Valve PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | S 45.82 S - 580.00 | $ 580.00
388 |Item - 28 - Supply Header Isolation Valve PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | S 45.82 S - 580.00 | $ 580.00
389 |ltem - 29 - Vacuum Relief Valve PROC4.2.1.2 1.00 1.00 nr 4.50 Unzoned 1.70 7.65 Pipefitters 69.11 | S 528.71 S - 1,271.00 | $ 1,271.00
390 |ltem - 32 - Pressure Transmitter PROC4.2.1.3 1.00 1.00 nr 4.00 Unzoned 1.70 6.80 Electrical Workers 68.23 | S 463.98 S - 517.00 | $ 517.00
391 |ltem 33 & 34 - Level Transmitter PROC4.2.1.3 2.00 2.00 nr 3.50 Unzoned 1.70 11.90 Electrical Workers 68.23 | S 811.97 S - 2,269.00 | $ 4,538.00
392 |ltem-4-Storage Tank Cover Gas Chilled Condenser - Inlet 2", Outlet 2" PROC4.2.5.4 2.00 1.00 nr 6.00 Unzoned 1.70 10.20 Pipefitters 69.11 | S 704.95 S - - S -
393 |Main Contractor's mark-up for storage, freight, transportation and PROC4.2.5.4 1.00 1.00 item Unzoned 1.70 - Pipefitters 69.11 | $ - S - - S -
profit. Say, 14% of material cost.
Moderator D20 Supply Tanks(7 ea) - - - - S - S - S -
394 [Tanks 100 Mg 38110; SS 304 Class 3 PROC4.2.5.4 7.00 7.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
395 [Tanks 100 Mg 38110 - Installation PROC4.2.5.4 7.00 7.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
396 [Tanks 100 Mg 38110 - Commissioning PROC4.2.5.4 8.00 8.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
397 |Valves PROC4.2.1.2 14.00 14.00 nr 0.39 Unzoned 1.70 9.28 Pipefitters 69.11 | S 641.51 S - - S -
398 |Pressure sensors PROC4.2.1.3 7.00 7.00 nr 6.00 Unzoned 1.70 71.40 Pipefitters 69.11 | $ 4,934.67 S - 517.00 | $ 3,619.00
399 |Level sensors PROC4.2.1.3 14.00 14.00 nr 4.00 Unzoned 1.70 95.20 Pipefitters 69.11 | $ 6,579.56 S - 2,269.00 | $ 31,766.00
400 |Pressure Gauges PROC4.2.1.3 14.00 14.00 nr 4.00 Unzoned 1.70 95.20 Pipefitters 69.11 | $ 6,579.56 S - 1,493.00 S 20,902.00
401 [Piping - S Steel - Inlets - 3 " for 100 Mg Tanks PROC4.2.1.1 75.00 7.00 525.00 m 8.00 Unzoned 1.70 7,140.00 Pipefitters 69.11 | S 493,466.82 S - 5215 | $ 27,378.75
402 (Piping - S Steel - Outlet - 3" for 100 Mg Tanks PROC4.2.1.1 75.00 7.00 525.00 m 6.00 Unzoned 1.70 5,355.00 Pipefitters 69.11 | S 370,100.12 S - 5215 | $ 27,378.75
403 [Switches - 2 level PROC4.2.1.3 14.00 14.00 nr 3.50 Unzoned 1.70 83.30 Electrical Workers 68.23 | S 5,683.81 S - 1,011.00 | $ 14,154.00
404 [Transmitters - 2 ea PROC4.2.1.3 14.00 14.00 nr 4.00 Unzoned 1.70 95.20 Electrical Workers 68.23 | $ 6,495.78 S - 554.00 | S 7,756.00
405 |Beetle - Leak Detection - 1 ea PROC4.2.1.3 7.00 7.00 nr 4.00 Unzoned 1.70 47.60 Electrical Workers 68.23 | S 3,247.89 S - 758.00 | S 5,306.00
406 |Isolation Valve PROC4.2.1.2 7.00 7.00 nr 0.39 Unzoned 1.70 4.64 Pipefitters 69.11 | S 320.75 S - 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 S - 12.10 | $ 7,623.00
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408 (|ltem-4-Storage Tank Cover Gas Chilled Condenser - Inlet 2", Outlet 2" PROC4.2.1.3 2.00 1.00 nr 6.00 Unzoned 1.70 10.20 Pipefitters 69.11 | $ 704.95 S - - S -
409 |Item-5-Cover Gas Vent Control Pnuematic Valve & Accessories- 2" PROC4.2.1.2 2.00 1.00 nr 6.00 Unzoned 1.70 10.20 Pipefitters 69.11 | $ 704.95 S - 790.00 | $ 790.00
410 |Item-7-Cover Gas Relief Valve 2 " PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 620.00 | $ 620.00
411 |item-10-Main Outlet Header Isolation Valve 3" PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 580.00 | $ 580.00
412 |Item-13&14- Outlet Isolation Valve -3 " PROC4.2.1.2 2.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 580.00 | $ 580.00
413 |Item - 18 & 19- Inlet Isolation Valve - 2" PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | $ 91.64 S - 460.00 | S 920.00
414 (Item - 27 - Cover Gas Supply Isolation Valve - 2" PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | S 91.64 S - 580.00 | $ 1,160.00
415 (Item - 30 - Vacuum Relief Valve - 2" PROC4.2.1.2 2.00 2.00 nr 4.50 Unzoned 1.70 15.30 Pipefitters 69.11 | $ 1,057.43 S - 1,170.00 | $ 2,340.00
416 |Item - 31- Pressure Transmitter PROC4.2.1.3 1.00 1.00 nr 6.00 Unzoned 1.70 10.20 Electrical Workers 68.23 | $ 695.98 S - 517.00 | $ 517.00
417 |Item- 35 & 36 - Level Transmitter PROC4.2.1.3 2.00 2.00 nr 4.00 Unzoned 1.70 13.60 Electrical Workers 68.23 | $ 927.97 S - 2,269.00 | $ 4,538.00
418 [Main Contractor's mark-up for storage, freight, transportation and PROC4.2.5.4 1.00 1.00 item Unzoned 1.70 - Pipefitters 69.11 | $ - S - - S -

profit. Say, 14% of material cost.

TRF/SUP Feed Tank (2 ea) - - - - S - S - S -
419 |Tanks 100 Mg 38110 SS 304 Class 3 PROC4.2.5.4 2.00 2.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
420 |Tanks 100 Mg 38110 - Installation PROC4.2.5.4 2.00 2.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
421 [Tanks 100 Mg 38110 - Commissioning PROC4.2.5.4 8.00 8.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
422 (Valves PROC4.2.1.2 4.00 4.00 nr 0.39 Unzoned 1.70 2.65 Pipefitters 69.11 | S 183.29 S - - S -
423 |Pressure sensors PROC4.2.1.3 2.00 2.00 nr 6.00 Unzoned 1.70 20.40 Pipefitters 69.11 | $ 1,409.91 S - 517.00 | $ 1,034.00
424 |Level sensors PROC4.2.1.3 4.00 4.00 nr 4.00 Unzoned 1.70 27.20 Pipefitters 69.11 | $ 1,879.87 S - 2,269.00 | $ 9,076.00
425 |Pressure Gauges PROC4.2.1.3 4.00 4.00 nr 4.00 Unzoned 1.70 27.20 Pipefitters 69.11 | $ 1,879.87 S - 1,493.00 | $ 5,972.00
426 |Piping - S Steel - Inlets - 3 " for 100 Mg Tanks PROC4.2.1.1 75.00 2.00 150.00 m 8.00 Unzoned 1.70 2,040.00 Pipefitters 69.11 | S 140,990.52 S - 52.15 | $ 7,822.50
427 |Piping - S Steel - Outlet - 3" for 100 Mg Tanks PROC4.2.1.1 75.00 2.00 150.00 m 6.00 Unzoned 1.70 1,530.00 Pipefitters 69.11 | S 105,742.89 S - 52.15 | $ 7,822.50
428 |Switches - 2 level PROC4.2.1.3 4.00 4.00 nr 3.50 Unzoned 1.70 23.80 Electrical Workers 68.23 | $ 1,623.95 S - 1,011.00 | $ 4,044.00
429 |Transmitters - 2 ea PROC4.2.1.3 4.00 4.00 nr 4.00 Unzoned 1.70 27.20 Electrical Workers 68.23 | $ 1,855.94 S - 554.00 | $ 2,216.00
430 |Beetle - Leak Detection - 1 ea PROC4.2.1.3 2.00 2.00 nr 4.00 Unzoned 1.70 13.60 Electrical Workers 68.23 | $ 927.97 S - 758.00 | $ 1,516.00
431 [Isolation Valve PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | S 91.64 S - 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 | $ - S - - S -
433 |Main Contractor's mark-up for storage, freight, transportation and PROC4.2.5.4 1.00 1.00 item Unzoned 1.70 - Pipefitters 69.11 | $ - S - - S -

profit. Say, 14% of material cost.

TRF/SUP Product Tank (2 ea) - - - - S - S - S -
434 |Tanks 100 Mg 38110 SS 304 Class 3 PROC4.2.5.4 2.00 2.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
435 |Tanks 100 Mg 38110 - Installation PROC4.2.5.4 2.00 2.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
436 |Tanks 100 Mg 38110 - Commissioning PROC4.2.5.4 8.00 8.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
437 [Valves PROC4.2.1.2 4.00 4.00 nr 0.39 Unzoned 1.70 2.65 Pipefitters 69.11 | S 183.29 S - - S -
438 |Pressure sensors PROC4.2.1.3 2.00 2.00 nr 6.00 Unzoned 1.70 20.40 Pipefitters 69.11 | $ 1,409.91 S - 517.00 | $ 1,034.00
439 |Level sensors PROC4.2.1.3 4.00 4.00 nr 4.00 Unzoned 1.70 27.20 Pipefitters 69.11 | $ 1,879.87 S - 2,269.00 | $ 9,076.00
440 |Pressure Gauges PROC4.2.1.3 4.00 4.00 nr 4.00 Unzoned 1.70 27.20 Pipefitters 69.11 | $ 1,879.87 S - 1,493.00 | $ 5,972.00
441 |Piping - S Steel - Inlets - 3 " for 100 Mg Tanks PROC4.2.1.1 75.00 2.00 150.00 m 8.00 Unzoned 1.70 2,040.00 Pipefitters 69.11 | S 140,990.52 S - 5215 | $ 7,822.50
442 |Piping - S Steel - Outlet - 3" for 100 Mg Tanks PROC4.2.1.1 75.00 2.00 150.00 m 6.00 Unzoned 1.70 1,530.00 Pipefitters 69.11 | S 105,742.89 S - 52.15 | $ 7,822.50
443 |Switches - 2 level PROC4.2.1.3 4.00 4.00 nr 3.50 Unzoned 1.70 23.80 Electrical Workers 68.23 | $ 1,623.95 S - 1,011.00 | $ 4,044.00
444 | Transmitters - 2 ea PROC4.2.1.3 4.00 4.00 nr 4.00 Unzoned 1.70 27.20 Electrical Workers 68.23 | S 1,855.94 S - 554.00 | $ 2,216.00
445 |Beetle - Leak Detection - 1 ea PROC4.2.1.3 2.00 2.00 nr 4.00 Unzoned 1.70 13.60 Electrical Workers 68.23 | $ 927.97 S - 758.00 | $ 1,516.00
446 [Isolation Valve PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | S 91.64 S - 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 | $ - S - - S -
448 |Main Contractor's mark-up for storage, freight, transportation and PROC4.2.5.4 1.00 1.00 item Unzoned 1.70 - Pipefitters 69.11 | $ - S - - S -

profit. Say, 14% of material cost.

Downgraded D20 Tank (2 ea) - - - - S - S - S -
449 Tanks 50 Mg 38500 SS 304 Class 3 PROC4.2.5.4 2.00 2.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
450 |Tanks 50 Mg 38500 - Installation PROC4.2.5.4 2.00 2.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
451 |Tanks 50 Mg 38500 - Commissioning PROC4.2.5.4 8.00 8.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
452 |Valves; 3" PROC4.2.1.2 4.00 4.00 nr 0.39 nr Unzoned 1.70 2.65 Pipefitters 69.11 | S 183.29 S - 790.00 | $ 3,160.00
453 |Pressure sensors PROC4.2.1.3 2.00 2.00 nr 6.00 Unzoned 1.70 20.40 Pipefitters 69.11 | $ 1,409.91 S - 517.00 | $ 1,034.00
454 |Level sensors PROC4.2.1.3 4.00 4.00 nr 4.00 Unzoned 1.70 27.20 Pipefitters 69.11 | $ 1,879.87 S - 2,269.00 | $ 9,076.00
455 |Pressure Gauges PROC4.2.1.3 4.00 4.00 nr 4.00 Unzoned 1.70 27.20 Pipefitters 69.11 | $ 1,879.87 S - 1,493.00 | $ 5,972.00
456 [Piping - S Steel - Inlets - 3 " for 100 Mg Tanks PROC4.2.1.1 75.00 2.00 150.00 m 8.00 Unzoned 1.70 2,040.00 Pipefitters 69.11 | S 140,990.52 S - 52.15 | $ 7,822.50
457 |Piping - S Steel - Outlet - 3" for 100 Mg Tanks PROC4.2.1.1 75.00 2.00 150.00 m 6.00 Unzoned 1.70 1,530.00 Pipefitters 69.11 | S 105,742.89 S - 52.15 | $ 7,822.50
458 |Switches - 2 level PROC4.2.1.3 4.00 4.00 nr 3.50 Unzoned 1.70 23.80 Electrical Workers 68.23 | $ 1,623.95 S - 1,011.00 | $ 4,044.00
459 |Transmitters - 2 ea PROC4.2.1.3 4.00 4.00 nr 4.00 Unzoned 1.70 27.20 Electrical Workers 68.23 | S 1,855.94 S - 554.00 | $ 2,216.00
460 |Beetle - Leak Detection - 1 ea PROC4.2.1.3 2.00 2.00 nr 4.00 Unzoned 1.70 13.60 Electrical Workers 68.23 | $ 927.97 S - 758.00 | $ 1,516.00
461 |Isolation Valve PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | S 91.64 S - 2,577.00 | $ 5,154.00
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 | $ - S - - S -
463 (Item - 38 & 39 - Transfer Pump; including Item 40 & 41 24 HP motor PROC4.2.2.4 2.00 2.00 nr 4.00 nr Unzoned 1.70 13.60 Pipefitters 69.11 | $ 939.94 S - 13,955.00 | $ 27,910.00
464 |Item - 42 & 43 - Check Valve 1 1/2 " PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | S 91.64 S - 1,039.00 | $ 2,078.00
465 (Item - 44 - Main Inlet Header Check valve 1 1/2 " PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 580.00 | $ 580.00
466 |(Item - 45 - Cover Gas Vent Control Valve pnuematic Control Valve and PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 790.00 | $ 790.00

Accessories 2"
467 |(Item - 46 & 47 - Outlet Control Valve and Accessories 1 1/2" PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | $ 91.64 S - 790.00 | $ 1,580.00
468 |Item 48 & 49 - Inlet Control Valve Pnuematic Control Valve & PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | $ 91.64 S - 790.00 | $ 1,580.00

Accessories 1 1/2"
469 |Item - 50 - Cover Gas Relief Valve 2 " PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 620.00 | $ 620.00
470 |Item 51 & 52 - Relief Valve - 11/2 " PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | S 91.64 S - 620.00 | $ 1,240.00
471 [Item 53 & 54 - Inlet Isolation Valve 2 1/2" PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | S 91.64 S - 770.00 | $ 1,540.00
472 (Item 55 - Cover Gas Supply Isolation Valve 2" PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | S 45.82 S - 580.00 | $ 580.00
473 |Item 56 - Cover Gas Drain Valve 2" PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 580.00 | $ 580.00
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474 |Item 57 - Vent Isolation Valve 2 " PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 580.00 | $ 580.00
475 (Item - 58 - Recirculation Isolation Valve 1 1/2" PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 580.00 | $ 580.00
476 |Item - 59 - Clean up system Isolation Valve 1 1/2" PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 580.00 | $ 580.00
477 |Item - 60 & 61 - Outlet Isolation Valve 1 1/2" PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | S 91.64 S - 580.00 | $ 1,160.00
478 |Item - 62 - Transfer System Supply Isolation Valve 1 1/2" PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | S 45.82 S - 580.00 | $ 580.00
479 |Item - 63 - Main Discharge Header Isolation Valve 1 1/2" PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 580.00 | $ 580.00
480 (Item - 64 & 65 - Main Inlet Header Spare Connection Isolation Valve 1 PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | $ 91.64 S - 580.00 | $ 1,160.00

1/2"
481 [Item - 66 - Main Inlet Header Isolation Valve 1 1/2" PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 460.00 | S 460.00
482 ||tem - 67 - Vacuum Relief Valve - 2" PROC4.2.1.2 1.00 1.00 nr 4.50 Unzoned 1.70 7.65 Pipefitters 69.11 | S 528.71 S - 1,271.00 | $ 1,271.00
483 (Item - 68 - Recirculation Flow Orifice 1 1/2" PROC4.2.1.3 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 580.00 | $ 580.00
484 |Item 69 & 70 - Commissioning Strainer 2 1/2" PROC4.2.1.3 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | $ 91.64 S - 300.00 | $ 600.00
485 |ltem 71 & 72 - Level Transmitter PROC4.2.1.3 2.00 2.00 nr 4.00 Unzoned 1.70 13.60 Electrical Workers 68.23 | $ 927.97 S - 2,269.00 | $ 4,538.00
486 |Item 73 - Cover Gas Pressure Transmitter PROC4.2.1.3 1.00 1.00 nr 6.00 Unzoned 1.70 10.20 Electrical Workers 68.23 | $ 695.98 S - 517.00 | $ 517.00
487 |Main Contractor's mark-up for storage, freight, transportation and PROC4.2.5.4 1.00 1.00 item Unzoned 1.70 - Pipefitters 69.11 | $ - S - - S -

profit. Say, 14% of material cost.

Downgraded D20 Tank (1 ea) - - - - S - S - S -
488 [Tanks 25 Mg 38500 SS 304 Class 3 PROC4.2.5.4 1.00 1.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
489 |Tanks 25 Mg 38500 - Installation PROC4.2.5.4 1.00 1.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
490 |Tanks 25 Mg 38500 - Commissioning PROC4.2.5.4 8.00 8.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
491 |Valves; 2" PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | S 91.64 S - 620.00 | $ 1,240.00
492 |Pressure sensors PROC4.2.1.3 1.00 1.00 nr 4.00 Unzoned 1.70 6.80 Pipefitters 69.11 | $ 469.97 S - 517.00 | $ 517.00
493 |Level sensors PROC4.2.1.3 2.00 2.00 nr 4.00 Unzoned 1.70 13.60 Pipefitters 69.11 | $ 939.94 S - 2,269.00 | $ 4,538.00
494 |Pressure Gauges PROC4.2.1.3 2.00 2.00 nr 4.00 Unzoned 1.70 13.60 Pipefitters 69.11 | $ 939.94 S - 1,493.00 | $ 2,986.00
495 [Piping - S Steel - Inlets - 3 " for 100 Mg Tanks PROC4.2.1.1 75.00 1.00 75.00 m 0.58 Unzoned 1.70 73.31 Pipefitters 69.11 | $ 5,066.85 S - 52.15 | $ 3,911.25
496 [Piping - S Steel - Outlet - 3" for 100 Mg Tanks PROC4.2.1.1 75.00 1.00 75.00 m 0.58 Unzoned 1.70 73.31 Pipefitters 69.11 | $ 5,066.85 S - 52.15 | $ 3,911.25
497 |Switches - 2 level PROC4.2.1.3 2.00 2.00 nr 3.50 Unzoned 1.70 11.90 Electrical Workers 68.23 | $ 811.97 S - 1,011.00 | $ 2,022.00
498 |Transmitters - 2 ea PROC4.2.1.3 2.00 2.00 nr 4.00 Unzoned 1.70 13.60 Electrical Workers 68.23 | $ 927.97 S - 554.00 | $ 1,108.00
499 |Beetle - Leak Detection - 1 ea PROC4.2.1.3 1.00 1.00 nr 4.00 Unzoned 1.70 6.80 Electrical Workers 68.23 | $ 463.98 S - 758.00 | $ 758.00
500 (Isolation Valve PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | S 45.82 S - 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 | $ - S - S -
502 [Item - 100 - Transfer System Feed Isolation Valve - 1 1/2" PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 580.00 | $ 580.00
503 [Main Contractor's mark-up for storage, freight, transportation and PROC4.2.5.4 1.00 1.00 item Unzoned 1.70 - Pipefitters 69.11 | $ - S - - S -

profit. Say, 14% of material cost.

CLEAN Up D20 Tank (3 ea) - - - - S - S - S -
504 [Tanks 25 Mg 38500 SS 304 Class 3 PROC4.2.5.4 3.00 3.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
505 |Tanks 25 Mg 38500 - Installation PROC4.2.5.4 3.00 3.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
506 |Tanks 25 Mg 38500 - Commissioning PROC4.2.5.4 8.00 8.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
507 |Valves; 2" PROC4.2.1.2 6.00 6.00 nr 0.39 Unzoned 1.70 3.98 Pipefitters 69.11 | S 274.93 S - 620.00 | $ 3,720.00
508 |Pressure sensors PROC4.2.1.3 3.00 3.00 nr 4.00 Unzoned 1.70 20.40 Pipefitters 69.11 | $ 1,409.91 S - 517.00 | $ 1,551.00
509 |Level sensors PROC4.2.1.3 6.00 6.00 nr 4.00 Unzoned 1.70 40.80 Pipefitters 69.11 | $ 2,819.81 S - 2,269.00 | $ 13,614.00
510 |(Pressure Gauges PROC4.2.1.3 6.00 6.00 nr 4.00 Unzoned 1.70 40.80 Pipefitters 69.11 | $ 2,819.81 S - 1,493.00 | $ 8,958.00
511 |[Piping - S Steel - Inlets - 3 " for 100 Mg Tanks PROC4.2.1.1 75.00 3.00 225.00 m 0.58 Unzoned 1.70 221.85 Pipefitters 69.11 | $ 15,332.72 S - 5215 | $ 11,733.75
512 (Piping - S Steel - Outlet - 3" for 100 Mg Tanks PROC4.2.1.1 75.00 3.00 225.00 m 0.58 Unzoned 1.70 221.85 Pipefitters 69.11 | $ 15,332.72 S - 5215 | $ 11,733.75
513 |Switches - 2 level PROC4.2.1.3 6.00 6.00 nr 3.50 Unzoned 1.70 35.70 Electrical Workers 68.23 | $ 2,435.92 S - 1,011.00 | $ 6,066.00
514 |Transmitters - 2 ea PROC4.2.1.3 6.00 6.00 nr 4.00 Unzoned 1.70 40.80 Electrical Workers 68.23 | S 2,783.91 S - 554.00 | $ 3,324.00
515 |Beetle - Leak Detection - 1 ea PROC4.2.1.2 3.00 3.00 nr 4.00 Unzoned 1.70 20.40 Electrical Workers 68.23 | S 1,391.95 S - 758.00 | $ 2,274.00
516 (Isolation Valve PROC4.2.1.2 3.00 3.00 nr 0.39 Unzoned 1.70 1.99 Pipefitters 69.11 | S 137.47 S - 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 | $ - S - - S -
518 |[Item - 75 & 76 - Clean up Product Transfer Pump Suction 1 1/2" PROC4.2.2.4 2.00 2.00 nr 4.00 nr Unzoned 1.70 13.60 Pipefitters 69.11 | $ 939.94 S - 13,955.00 | $ 27,910.00

Discharge 1 1/2" including Item 78 & 79 Pump motor 4 HP
519 |Item - 77 - Oxidation unit Feed Pump Suction 1" Discharge 1/2" PROC4.2.2.4 1.00 1.00 nr 4.00 nr Unzoned 1.70 6.80 Pipefitters 69.11 | $ 469.97 S - 13,955.00 | $ 13,955.00

including Item 80 Oxidation Pump Motor 1 HP
520 |Item - 81 - Cover Gas Vent Control Valve Pnuematic Valve & PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 790.00 | $ 790.00

Accessories 2"
521 |Item - 82 - Inlet Control Valve Pnuematic Control Valve & Accessories 1 PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 580.00 | $ 580.00

1/2"
522 |Item - 83 - Inlet Control Valve Pnuematic Control Valve & Accessories 1 PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 580.00 | $ 580.00

1/2"
523 |Item - 84 & 85- Outlet Control Valve Pnuematic Control Valve & PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | $ 91.64 S - 790.00 | $ 1,580.00

Accessories 1"
524 |Item - 86 - Cover Gas Relief Valve 2" PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 620.00 | $ 620.00
525 |Item - 87, 88,& 89 - Relief Valve 3/4" PROC4.2.1.2 3.00 3.00 nr 0.39 Unzoned 1.70 1.99 Pipefitters 69.11 | S 137.47 S - 1,271.00 | $ 3,813.00
526 |Item - 90 - Station Upgrader Feed Isolation Valve 2 1/2" PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 580.00 | $ 580.00
527 |Item - 91 - Vent Isolation Valve 2" PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 2,577.00 | $ 2,577.00
528 [ltem - 92 - Cover Gas Supply Isolation Valve 2" PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | S 45.82 S - S -
529 (Item - 93 - Isolation Valve 2" PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | S 45.82 S - 2,577.00 | $ 2,577.00
530 |Item - 94 - Cover Gas Drain Valve 2" PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 580.00 | $ 580.00
531 (Item - 95 - Feed Isolation Valve 2 1/2" PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 580.00 | $ 580.00
532 |Item - 96, 97, 98 & 99 - Isolation Valve 1 1/2" PROC4.2.1.2 4.00 4.00 nr 0.39 Unzoned 1.70 2.65 Pipefitters 69.11 | S 183.29 S - 2,577.00 | $ 10,308.00
533 |Item - 101 & 102 - Discharge Isolation Valve - 1 1/2" PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | $ 91.64 S - 580.00 | $ 1,160.00
534 |Item - 103 - Isolation Valve - 1 1/2" PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | S 45.82 S - 2,577.00 | $ 2,577.00
535 |Item - 104 - Clean Up Feed Isolation Valves - 1 1/2" PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Pipefitters 69.11 | $ 45.82 S - 580.00 | $ 580.00
536 |(Item - 105 - Vacuum Relief Valve 2" PROC4.2.1.2 1.00 1.00 nr 4.50 Unzoned 1.70 7.65 Pipefitters 69.11 | S 528.71 S - 1,271.00 | $ 1,271.00
537 |ltem - 106 Recirculation Flow Orifice 1" PROC4.2.1.2 1.00 1.00 nr 0.33 Unzoned 1.70 0.56 Pipefitters 69.11 | $ 38.77 S - S -
538 |Item - 107 & 108 - Commissioning Strainer 1 1/2" PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Pipefitters 69.11 | $ 91.64 S - S -
539 |Item - 109 - Cover Gas Pressure Transmitter PROC4.2.1.2 1.00 1.00 nr 0.39 Unzoned 1.70 0.66 Electrical Workers 68.23 | $ 45.24 S - 517.00 | $ 517.00
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540 |ltem - 110 & 111 - Level Transmitter PROC4.2.1.2 2.00 2.00 nr 0.39 Unzoned 1.70 1.33 Electrical Workers 68.23 | $ 90.48 S - 2,269.00 | $ 4,538.00
541 [Main Contractor's mark-up for storage, freight, transportation and PROC4.2.5.4 1.00 1.00 item Unzoned 1.70 - Pipefitters 69.11 | $ - S - - S -
profit. Say, 14% of material cost.
TIE-ins for new tanks with Exstg tanks (at Exstg bldg) - - - - S - S - - S -
PHT D20 Supply 38110 - 100 Mg (8 Tanks) - - - - S - S - - S -
542 |Cutting/new 3 M pipe/Butt weld/Cut Off STIE4.2.11.1 8.00 8.00 item 30.00 Zone 3 2.33 559.20 Pipefitters 69.11 | $ 38,647.99 S - 6,500.00 10,725.00 | $ 85,800.00
Valve/elbows/Tees/Testing/Tagging
Moderator D20 Supply 38110 - 100 Mg (7 Tanks) - - - - S - S - S -
543 |Cutting/new 3 M pipe/Butt weld/Cut Off STIE4.2.11.1 7.00 7.00 item 30.00 Zone 3 2.33 489.30 Pipefitters 69.11 | $ 33,816.99 S - 6,500.00 10,725.00 | $ 75,075.00
Valve/elbows/Tees/Testing/Tagging
TRF/SUP Feed 38110 - 100 Mg ( 2 Tanks) - - - - s - 3 - $ -
544 |Cutting/new 3 M pipe/Butt weld/Cut Off STIE4.2.11.1 2.00 2.00 item 30.00 Zone 3 2.33 139.80 Pipefitters 69.11 | $ 9,662.00 S - 6,500.00 10,725.00 | $ 21,450.00
Valve/elbows/Tees/Testing/Tagging
TRF/SUP Product 38110 - 100 Mg ( 2 Tanks) - - - - S - S - S -
545 |Cutting/new 3 M pipe/Butt weld/Cut Off STIE4.2.11.1 2.00 2.00 item 30.00 Zone 3 2.33 139.80 Pipefitters 69.11 | $ 9,662.00 S - 6,500.00 10,725.00 | $ 21,450.00
Valve/elbows/Tees/Testing/Tagging
Downgraded D20 38500 - 50 Mg (2 Tanks) - - - - 5 - 5 - S -
546 |Cutting/new 3 M pipe/Butt weld/Cut Off STIE4.2.11.1 2.00 2.00 item 30.00 Zone 3 2.33 139.80 Pipefitters 69.11 | $ 9,662.00 S - 5,500.00 9,075.00 | $ 18,150.00
Valve/elbows/Tees/Testing/Tagging
Downgraded D20 38500 - 25 Mg (1 Tank) - - - - S - S - S -
547 |Cutting/new 3 M pipe/Butt weld/Cut Off STIE4.2.11.1 1.00 1.00 item 30.00 Zone 3 2.33 69.90 Pipefitters 69.11 | $ 4,831.00 S - 5,000.00 8,250.00 | $ 8,250.00
Valve/elbows/Tees/Testing/Tagging
D20 Clean up - 38410 - 25 Mg (3 Tanks) - - - - S - S - S -
548 |Cutting/new 3 M pipe/Butt weld/Cut Off STIE4.2.11.1 3.00 3.00 item 30.00 Zone 3 2.33 209.70 Pipefitters 69.11 | $ 14,493.00 S - 5,000.00 8,250.00 | $ 24,750.00
Valve/elbows/Tees/Testing/Tagging
- - - - s - s - s -
549 [Rubber mats at all likely spill locations (25 ea) (6X4ft) STIE4.2.11.1 25.00 25.00 EA Zone 3 2.33 - Building Works 60.43 | $ - S - - S -
- - - K - s - 5 -
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 S - 1,500.00 2,475.00 | $ 61,875.00
- - - - s - s - 5 -
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 | $ - S - - S -
- - - - s - s - 5 -
552 | Stack Monitor (installation, electrical connections, switches) PROC4.2.2.6 2.00 2.00 nr Zone 3 2.33 - Cladding 67.62 | $ - S - - S -
- - - K - s - 5 -
553 |Stainless Steel Ducts in Effluent Stack (14" dia) - ALL PROC4.2.2.6 140.00 140.00 m Zone 3 2.33 - Cladding 67.62 | $ - S - - S -
- - - K - s - 5 -
554 (Stainless Steel hoods and cover PROC4.2.2.6 3.00 3.00 nr Zone 3 2.33 - Cladding 67.62 | $ - S - - S -
COMMON GENERAL ITEMS - - - - S - S - - S -
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 S - 12.71 2097 | $ 4,194.30
556 |Pipe supports c/w supports and rawl plugs STIE4.2.1.1 46.00 46.00 nr 1.20 nr Unzoned 1.70 93.84 Pipefitters 69.11 | $ 6,485.56 10.00 S 460.00 54.00 | $ 2,484.00
557 |Instrumentation - SCADA (tanks to Control Room) PROC4.3.5.1 25.00 25.00 nr Unzoned 1.70 - Pipefitters 69.11 | $ - S - S -
- - - - s - s - 5 -
Tie-ins to existing services - - - - S - S - - S -
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 | $ - S - - S -
- - - - s - s - 5 -
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 | $ - S - - S -
560 |Main Control Panel (600 wide x 800deep); 2500A Bldg 4.1.1.6 1.00 1.00 nr - - Electrical Workers 68.23 | $ - S - - S -
561 |Main Control Panel (600 wide x 800deep); 3000A Bldg 4.1.1.6 1.00 1.00 nr - - Electrical Workers 68.23 | $ - S - - S -
- - - - s - s - s -
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 6823 | S 463.98 S - 11,140.05 18,381.08 | $ 18,381.08
- - K - s - s -
- - - K - s - s -
- - - - s - s - s -
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 | $ - S - - S -
564 |Mono rail system; 5T Bldg 4.2.4.3 1.00 1.00 nr Unzoned 1.70 - Structural Steelwork 67.24 | $ - S - - S -
- - - - s - s - - 1s -
Sub-Total $ - $ - $ -
| [roTAL |'$ 6,765,676.84 | $ 1,374,557.91 | 5 3,837,858.83 |
LIFE CYCLE COSTINGS
Replacement roof materials - - - - S - S - - S -
565 [Built up Roof at Lvl 115.00 - Re-roof at 25 years 2.3.13 Bldg 4.4.5.1 600.00 600.00 m2 Zone 3 2.33 - Roofers 58.38 | $ - S - - S -
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 | $ - S - - S -
567 |Duct controllers (15 years) PROC4.2.1.3 1.00 1.00 item Zone 3 2.33 - Electrical Workers 68.23 | $ - S - - S -
568 |Control valves (15 years) PROC4.2.1.2 1.00 1.00 item Zone 3 2.33 - Pipefitters 69.11 | $ - S - - S -
569 |Valves (20 years) PROC4.2.1.2 1.00 1.00 item Zone 3 2.33 - Pipefitters 69.11 | $ - S - - S -
570 |SCADA (25 years) PROC4.3.5.1 1.00 1.00 item Zone 3 2.33 - Electrical Workers 68.23 | $ - S - - S -
571 |Office furniture Bldg 4.4.6.14-0 1.00 1.00 item Zone 3 2.33 - - S - S - - S -
572 |Office flooring Bldg 4.4.6.3-0 250.00 250.00 m2 Zone 3 2.33 - Flooring 63.61  $ - S - - S -
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573 |Washroom appliances Bldg 4.4.6.14-0 1.00 1.00 item Zone 3 2.33 - Plumbers 66.47 | $ S - - $ -
574 |Pumps (20 years) - overhaul and new impellers PROC4.2.2.4 1.00 1.00 item Zone 3 2.33 - Pipefitters 69.11 | $ S - - $ -
575 |Replacement of valves and controls to HVAC systems PROC4.2.1.7 1.00 1.00 item Zone 3 2.33 - Pipefitters 69.11 | $ S - - $ -

- - s $ $

$ $ $

Sub-Total
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All-in Rate Indirect Costs All-in Rate Split
:‘;’ Item NRM PBS All-in Total il Indirect Total fotalcost Lab Mat Equip Labour Materials CD"S'tI’uCtID" jotalDEEHou: Estimate Class Assumptions
Ref Total Equipment
[$/unit] 1] [%] [$] [$] [%] [%] [%] [$] [$] [$] [hours]
[formulas >>>] S - S - S - S - S - s - -
EXTERNAL WORKS
Remove existing surfaces S - 45% $ - s - $ - 18 - s - 5
1 Clearing of Site / Site strip; 250mm deep 8.1.1.1 SPRP 4.4.7.1 560 | $ 9,564.80 45% $ 2,582.50 | $ 12,147.30 60% 0% 40% S 7,288.38 | $ - S 4,858.92 124.5 hrs|
2 Remove existing Conc Curbs & Dispose 8.1.2.3 SPRP 4.4.7.1 $ - 45%) S 134.35] $ 957.62 S 43292 | $ 524.70 | $ - 12.5 hrs|
3 Remove existing Asphalt pavement and dispose 8.1.2.3 SPRP 4.4.7.1 $ - 45%) S 752.38|$ 8,264.02 S 2,424.34 | $ 5,839.68 | $ - 70.0 hrs
$ - 45% $ - 13 - $ - 8 - s - -
Ground inv $ - 45% $ - s - $ - 8 - |8 - -
4 Trial trenches, 3m deep; 5.0m x 0.50m 9.5.3.1 SPRP 4.4.7.1 S - 45%| S 854.49 | S 3,007.00 S 2,753.36 | $ 253.64 | S - 79.5 hrs
5 Trial trenches, 3m deep, commencing from 3m depth; 5.0m x 0.50m  [9.5.3.1 SPRP 4.4.7.1 $ - 45%) S 854.49 | $ 3,007.00 S 2,753.36 | $ 253.64 | $ - 79.5 hrs
Temporary services $ - 45% $ - s - $ - 18 - 18 - -
6 External Lighting; Lighting Columns, OPG Security Standard c/w with Bldg 4.7.2.5 2,27939 | S 9,117.56 45%| S 820.58 | $ 9,938.14 20% 70% 10% S 1,987.63 ' $ 6,956.70 | $ 993.81 30.9 hrs
lamp 8m high 2 luminaries
7 Lunchroom Trailers and Wa_shroom Trallerf 22ft * 7ft 6" c.w DrYlng Bldg 4.7.2.4 1,200.00 | $ 33,600.00 45%| $ - S 33,600.00 0% 100% 0% S - $ 33,600.00 | $ - - One Office trailer c/w Furniture and one Portable toilet for 24
Racks, Lockers, Tables, Seating, heaters, Microwave, etc. Including
transportation @$1200/mnth months rental
3 Temporary Offlces - 3 -20' o_fflce trallers. for. 28 months reth_aI @ $750 Bldg 4.7.2.4 2,250.00 | $ 63,000.00 45% $ - S 63,000.00 0% 100% 0% S - $ 63,000.00 | $ - - One Office trailer c/w Furniture and one Portable toilet for 24
ea per month including furniture, mobilisation and demobilisation
months rental
Site access road S - 45% $ - s - $ - 8 - s - -
9 Temporary road to new site 8.2.1.1 Bldg 4.7.2.1 6521 | $ 54,774.72 45% $ 7,39459 | $ 62,169.31 30% 50% 20% S 18,650.79 | $ 31,084.65 | S 12,433.86 318.6 hrs
Temporary car parking $ - 45% $ - S - S - $ - S - -
10 |Car parking alternatives 8.2.1.3 Bldg 4.7.2.1 9438 | $ 33,976.80 45% $ 4,586.87 | $ 38,563.67 30% 50% 20% S 11,569.10 | $ 19,281.83 | $ 7,712.73 197.6 hrs
Temporary Fencing, Railing and Walls $ - 45% $ - S - S - $ - S - -
11 |Fencing, OPG Standard Security height, 2.4m; Corner posts braced, 8.4.1.1 Bldg4.7.2.3 164.00 | $ 36,080.00 45%| $ 4,870.80 | $ 40,950.80 30% 60% 10% S 12,285.24 | $ 24,570.48 | S 4,095.08 182.7 hrs|
intermediate posts at 3m centres, 1.2m set in ground, concrete
surround.
12 |Pedestrian access around new site Bldg 4.7.2.1 $ - 45% S 537.42|$ 8,123.17 S 1,731.67 | $ 402.00 | $ 5,989.50 50.0 hrs
13 |Gates ( 3.6 Mx1.175 H) 8.4.1.3 Bldg 4.7.2.1 1,833.96 | $ 7,335.84 45%| S 990.34 | $ 8,326.18 30% 60% 10% S 2,497.85 | $ 4,995.71 | $ 832.62 37.1 hrs
Street Furniture S - 45% $ - s - $ - 18 - s - -
14 |External Lighting; Lighting Columns, OPG Security Standard c/w with  [8.7.9.2 SPRP 4.4.7.2 3,798.98 | $ 18,994.91 45%| $ 2,564.31|$ 21,559.23 30% 60% 10% S 6,467.77 | $ 12,935.54 | $ 2,155.92 100.5 hrs
lamp 8m high 2 luminnaire
15 |Bollards; permanent bollard; non illuminated; galvanised steel 8.4.4.3 SPRP 4.4.7.2 S - 45%| $ 1,521.03 | $ 14,325.23 S 4,901.09 | $ 760.98 | S 8,663.16 133.3 hrs
removable and lockable pattern
16 |Turnstiles SPRP 4.4.7.2 5,060.84 | $ 20,243.36 45%| $ 2,732.85 | $ 22,976.21 30% 60% 10% S 6,892.86 | $ 13,785.73 | $ 2,297.62 114.1 hrs
17 |Directional signage SPRP 4.4.7.2 S - 45%| S 4278 | $ 4,262.84 S 137.84 | S - S 4,125.00 3.7 hrs
18  |Removal of one Light post incld UG cable SPRP 4.4.7.2 $ - 45% S 30.04|$ 165.05 S 96.81 | $ 68.24 | $ - 2.5 hrs
External drainage S - 45% S - s - $ - 8 - s - -
19  |Sewer line connections to main line STIE4.2.11.2 55.00 | $ 2,200.00 45%| S 396.00 | $ 2,596.00 40% 40% 20% S 1,038.40 | $ 1,038.40 | $ 519.20 17.7 hrs as per previous project
20 |Storm water connections to main line STIE 4.2.11.2 55.00 | $ 2,750.00 45%| S 495.00 | $ 3,245.00 40% 40% 20% S 1,298.00 | $ 1,298.00 | $ 649.00 22.2 hrs
21 [Manholes/Access chambers; 750 x 700 chamber 1500 depth to invert; |8.6.1.5 SPRP 4.4.7.2 2,786.44 | $ 16,718.63 45%| $ 3,009.35 | $ 19,727.98 40% 40% 20% S 7,891.19 | $ 7,891.19 | $ 3,945.60 134.8 hrs
includes excavation, support, backfilling and disposal, concrete base,
brickwork chamber, concrete cover slab, concrete benching and
channels, step irons, access cover and frames
22 |Valve Chambers; 1.2m diameter x 2.5m depth 8.6.1.5 SPRP 4.4.7.2 2,84437 | $ 11,377.48 45%| $ 2,047.95|$ 13,425.42 40% 40% 20% S 5,370.17 | $ 5,370.17 | $ 2,685.08 91.7 hrs
23 |Weeper tiles (perforated pipe in drainage under slab on grade c/w SPRP 4.4.7.1 200.00 | $ 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
Geotextile membrane and stone surround (600mm Dia)
24 [Excavation in rock for weeper tile (lmx1mx1m) SPRP 4.4.7.1 $ - 45% $ 5,553.29 | $ 25,517.86 S 17,893.95 | $ 7,623.91 | $ - 516.5 hrs
Connection to existing services $ - 45% $ - S - S - $ - S - -
25 |Main water line connections 8.7.1.1 Bldg4.2.1.4 12045 | $ 2,409.00 45%| S 43362 ]S 2,842.62 40% 40% 20% S 1,137.05 | $ 1,137.05 | $ 568.52 17.1 hrs,
26 |Fire Hydrants Bldg 4.2.10.2 S - 45%| S 762.75 | S 4,859.35 S 2,457.74 | $ - S 2,401.61 62.5 hrs
27 |CCTV cameras Bldg 4.1.3.6-0 2,899.99 | $ 46,399.84 45%| $ 6,263.98 | $ 52,663.82 30% 50% 20% S 15,799.15 | $ 26,331.91 | $ 10,532.76 231.5 hrs
28  |Buried Services - Appendix - F - Standby Generator Cable Duct SPRP 4.1.8.1 6,000.00 | $ 6,000.00 45%| $ 810.00 | $ 6,810.00 30% 50% 20% S 2,043.00 | $ 3,405.00 | $ 1,362.00 29.9 hrs
29  |Buried Services - Appendix - F - Service water - Low pressure SPRP 4.2.12.1 3,000.00 | $ 3,000.00 45%| S 405.00 | $ 3,405.00 30% 50% 20% S 1,021.50 | $ 1,702.50 | $ 681.00 15.4 hrs
30 |Buried Services - Appendix - F - Cables 500 below Ground SPRP 4.1.8.1 $ - 45% $ - Excluded
31 |Buried Services - Appendix - F- 12" Steam & 3" Condensate return SPRP 4.2.12.1 S - 45% $ - Excluded
32 |Buried Services - Appendix - F- 6" Air SPRP 4.2.12.1 $ - 45%| $ - Excluded
33 |Buried Services - Appendix - F- 8" Water SPRP 4.2.12.1 $ - 45%| $ - Excluded
34 |Buried Services - Appendix - F- Inactive Drainage SPRP 4.2.12.1 S - 45%| S - Excluded
35 |Buried Services - Appendix - F- Misc Fire Line SPRP 4.3.8.1 $ - 45% $ - Excluded
36 |Buried Services - Appendix - F-Fire Protection SPRP 4.3.8.1 3,000.00 | $ 3,000.00 45%| S 405.00 | $ 3,405.00 30% 50% 20% S 1,021.50 | $ 1,702.50 | $ 681.00 14.8 hrs
37  |Buried Services - Appendix - F-Helium SPRP 4.2.12.1 3,000.00 | $ 3,000.00 45%| S 405.00 | $ 3,405.00 30% 50% 20% S 1,021.50 | $ 1,702.50 | $ 681.00 14.8 hrs
38 |Buried Services - Appendix - F- Oxygen SPRP 4.2.12.1 3,000.00 | $ 3,000.00 45%| S 405.00 | $ 3,405.00 30% 50% 20% S 1,021.50 | $ 1,702.50 | $ 681.00 14.8 hrs
39  |Buried Services - Appendix - F-Argon SPRP 4.2.12.1 3,000.00 | $ 3,000.00 45%| S 405.00 | $ 3,405.00 30% 50% 20% S 1,021.50 | $ 1,702.50 | $ 681.00 14.8 hrs
40 |Buried Services - Appendix - F-Nitrogen SPRP 4.2.12.1 S - 45%| S - Excluded
41 |Buried Services - Appendix - F-Box Drain Sump SPRP 4.2.12.1 S - 45%| S - Excluded
42 [Buried Services - Appendix - F-600 mm Dia Corrugated Steel Pipe CSP SPRP 4.2.12.1 1,500.00 | $ 1,500.00 45%| S 202.50 | 1,702.50 30% 50% 20% S 510.75 | $ 851.25 | $ 340.50 8.7 hrs
Yard Drainage
43 [Relocate Existing Cable Duct from Standby Generators OIL Tanks # 1 & SPRP 4.2.12.1 3,000.00 | $ 3,000.00 45%| S 405.00 | $ 3,405.00 30% 50% 20% S 1,021.50 | $ 1,702.50 | $ 681.00 15.0 hrs
2
44 |Relocate existing Low Pressure Service Water open system piping. SPRP 4.2.12.1 1,500.00 | $ 1,500.00 45% S 20250 | $ 1,702.50 30% 50% 20% S 510.75 | $ 851.25 | $ 340.50 7.7 hrs
Demolition/r | of structures $ - 45% $ - S - S - $ - S - -
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DNGS Heavy Water Management Building - Construction Cost Estimate

All-in Rate Indirect Costs All-in Rate Split
;‘;’ Item NRM PBS All-in Total Bty Indirect Total UCEEEEE Lab Mat Equip Labour Materials Cons'tructlon [olaibELEEE Estimate Class Assumptions
Ref Total Equipment
[$/unit] 1] [%] [$] 1] [%] [%] [%] 1] [$] 1] [hours]
45 [Demolition of existing building (Offices) 9.2.1.1 SPRP 4.4.8.1 4384 | S 6,904.88 45%| $ 1,864.32 S 8,769.20 60% 10% 30% S 5,261.52 | $ 876.92 | S 2,630.76 89.9 hrs
46 [Demolition of existing underground services (Offices) 9.2.1.2 SPRP 4.4.8.1 4384 | S 1,380.98 45%| S 372.86 | S 1,753.84 60% 10% 30% S 1,052.30 | $ 17538 | $ 526.15 18.0 hrs
47 [Temporary Terminating of services 9.4.1.2 Bldg 4.7.2.5 178.56 | $ 714.25 45%| S 192.85($ 907.10 60% 30% 10% S 544.26 | $ 272.13 | $ 90.71 9.3 hrs
Asphalt road S - 45%| $ - S - S - $ - S - -
48  [Reinstatement of Asphalt road (incld roadbase) SPRP 4.4.7.2 6521 | $ 10,433.28 45%| $ 1,408.49 | S 11,841.77 30% 50% 20% S 3,552.53 | $ 5,920.89 | $ 2,368.35 60.7 hrs
49 [New Kerbs at roads (reinstated road portions) SPRP 4.4.7.2 4168 | S 2,667.46 45%| S 360.11 | S 3,027.56 30% 50% 20% S 908.27 | $ 1,513.78 | $ 605.51 15.5 hrs
50 [Line painting;Continuous line in reflectorised white 200mm wide SPRP 4.4.7.2 215 | $ 343.20 45% S 4633 |$ 389.53 30% 50% 20% S 116.86 | $ 194.77 | $ 77.91 2.0 hrs
51 |Road signs SPRP 4.4.7.2 17243 | $ 689.70 45%| S 93.11|$ 782.81 30% 50% 20% S 234.84 | S 391.40 | S 156.56 4.0 hrs
$ - 45% $ - 1s - $ - 8 - 8 - -
Sub-Total S 449,676.67 S 63,794.83 | S 574,917.61 $ 171,252.73 | $ 308,303.91 | $ 95,360.96 3,216.0 hrs
SITE INVESTIGATION
52 |CAT scan of existing buried services and other obstacles 9.5.3.1 SPRP 4.4.7.1 S - 45%| S - Excluded BY OWNER
$ - 45%| $ - s - $ - 8 - s - -
Sub-Total $ - S - $ - $ - $ o $ o d
WORKS TO EXISTING STRUCTURES
53 |Remove existing Loading bay and Dock 7.1.1.1 SPRP 4.4.8.1 4384 | S 3,616.84 45%| S 976.55 | $ 4,593.39 60% 10% 30% S 2,756.03 | $ 459.34 | $ 1,378.02 47.1 hrs
54 |Cut and patch at new openings for pipes 7.1.1.2 SPRP 4.4.7.2 300.00 | $ 15,000.00 45%| $ 4,050.00 | $ 19,050.00 60% 10% 30% S 11,430.00 | $ 1,905.00 | $ 5,715.00 189.1 hrs
55 |New door for Access to new building 7.1.1.2 Bldg 4.4.6.1 1,334.03 | $ 1,334.03 45%| S 180.09 | $ 1,514.12 30% 60% 10% S 454.24 | $ 908.47 | $ 151.41 7.5 hrs
Minor building works $ - 45% $ - S - S - $ - S - -
56 |Repairs to existing building after Ramp removal 8.8.1.1 SPRP 4.4.7.2 50.04 | $ 6,255.56 45%| S 844.50 | S 7,100.06 30% 60% 10% S 2,130.02 | $ 4,260.04 | $ 710.01 35.2 hrs,
57  [Repairs to existing building after Loading dock removal 8.8.1.3 SPRP 4.4.7.2 40.64 | S 1,015.99 45% S 137.16 | $ 1,153.15 30% 60% 10% S 34594 | $ 691.89 | $ 115.31 5.7 hrs
$ - 45% $ - Is - $ - 8 - 8 - -
Sub-Total $ 27,222.42 S 6,188.30 | $ 33,410.72 $ 17,116.23 | $ 8,224.74 | $ 8,069.75 284.7 hrs
SUBSTRUCTURE
EXCAVATION $ - 45%| $ S - $ - s -8 - -
Bulk excavation $ - 45% $ - s - S - $ - s - -
58  [Vacuum Excavation (uptp 2.5 M) at buried services (4 SPRP 4.7.1.2 40,000.00 | S 160,000.00 45%| S 14,400.00 | 174,400.00 20% 20% 60% S 34,880.00 | $ 34,880.00 | $ 104,640.00 595.8 hrs
4 weeks rental of Vaccuum truck & pumps
weeks@$40,000/week
59 |Hand Excavation around buried services SPRP 4.4.7.1 S - 45%| $ 1,269.64 | S 4,091.08 S 4,091.08 ' $ - S - 118.1 hrs hand excavation around cables
60  [Bulk excavation for tank farm; 10-15m max depth SPRP 4.4.7.1 S - 45% S 198,871.75| S 913,172.40 S 640,808.96 | S 272,363.44 | S - 18,495.2 hrs
61 |Extra over for excavation in rock; 1.0-2.0m maximum depth SPRP 4.4.7.1 S - 45% S 43,888.94 | S 201,673.37 S 141,419.91 | $ 60,253.46 | S - 4,081.7 hrs
62 [Disposal of excavated material to temporary spoil heap; 100m from SPRP 4.4.7.4 S - 45% S 34,28823 | S 175,164.30 S 110,484.30 | $ 64,680.00 | S - 3,188.8 hrs
excavations
63  [Disposal of excavated rock material to temporary spoil heap; 100m SPRP 4.4.7.4 S - 45%| $ 3,291.67 | S 16,831.94 S 10,606.49 | S 6,225.45 | S - 306.1 hrs
from excavations
64 [Disposal of excavated rock material to temporary spoil heap; removal SPRP 4.4.7.4 S - 45%| S 12,618.07 | $ 67,884.46 S 40,658.22 | $ 27,226.24 | S - 1,173.5 hrs
15 km distance; using 20 t tipper
65 [Disposal of excavated material from temporary spoil heap to licensed SPRP 4.4.7.4 S - 45%| S 75,434.11| S 405,776.09 S 243,065.47 | $ 162,710.63 | S - 7,015.4 hrs
tip; Contaminated waste; removal 15 km distance; using 20 t tipper
66  [Disposal of excavated material from temporary spoil heap to licensed SPRP 4.4.7.4 217.80 | $ 1,667,531.25 45%| S 375,19453 | 2,042,725.78 50% 0% 50% S 1,021,362.89 | $ - S 1,021,362.89 17,446.7 hrs
tip; Contaminated waste; removal 15 km distance; using 20 t tipper;
ADDITIONAL for contaminated sludge
67 [Disposal of excavated material from temporary spoil heap to licensed SPRP 4.4.7.4 S - 45%| S 75,434.11 | S 405,776.09 S 243,065.47 | S 162,710.63 | $ - 7,015.4 hrs
tip; Un-contaminated waste; removal 15 km distance; using 20 t tipper
68  [Double handling of excavated earth material; using 1.5 m3 tractor SPRP 4.4.7.4 S - 45%| S 82,291.76 | 400,080.77 S 265,162.33 | $ 134,918.44 | S - 7,653.2 hrs
loader and 22.5 t ADT; 1000m average distance moved
69  [Double handling of excavated rock material; using 1.5 m3 tractor SPRP 4.4.7.4 S - 45%| S 10,972.23 | $ 53,364.31 S 35,354.98 | $§ 18,009.34 | $ - 1,020.4 hrs
loader and 22.5 t ADT; 1000m average distance moved
70 |Contaminated waste disposal fees (766 loads x 10 = 7660 M3) SPRP 4.4.7.4 S - 45%| S - Excluded By Owner - cost not carried
Detailed excavation S - 45% $ - S - S - S - S - -
71  |Detailed excavation for 100Mg tanks; in rock; 1.0-2.0m maximum 1.1.1.1 SPRP 4.4.7.1 S - 45%| S 28,870.63 | S 132,662.97 S 93,027.58 | $ 39,635.39 | $ - 2,685.0 hrs
depth
72 [Detailed excavation for 50Mg tanks; in rock; 1.0-2.0m maximum depth |1.1.1.1 SPRP 4.4.7.1 S - 45% S 2,11043 | S 9,697.59 S 6,800.26 | $ 2,897.32 | S - 196.3 hrs
73 [Detailed excavation for 25Mg tanks; in rock 1.1.1.1 SPRP 4.4.7.1 S - 45% S 3,418.89 | S 15,710.09 S 11,016.42 | S 4,693.66 S - 318.0 hrs
74 |Detail Excavation for dike foundations; in rock; 1.0-2.0m maximum 1.1.1.1 SPRP 4.4.7.1 S - 45%| S 2,984.45 ]S 13,713.79 S 9,616.55 | $ 4,097.24 | $ - 277.6 hrs
depth
75 |Detail Excavation for dike foundations; in rock; 1.0-2.0m maximum 1.1.1.1 SPRP 4.4.7.1 S - 45% S 6,090.71 | S 27,987.33 S 19,625.62 | S 8,361.71 | $ - 566.4 hrs
depth
76  |Excavation for Inspection pit 1.1.1.1 SPRP 4.4.7.1 S - 45% S 5,107.35| S 23,451.76 S 16,457.02 | S 6,994.74 | S - 475.0 hrs
77 |Excavation for Inspection pit ; in rock 1.1.1.1 SPRP 4.4.7.1 S - 45% S 3,251.36 | S 14,940.29 S 10,476.62 | S 4,463.67 | $ - 302.4 hrs
78  [Detail Excavation for Weeper Tiles in Rock 1.1.1.1 SPRP 4.4.7.1 S - 45%| $ 862.73 | $ 3,964.32 S 2,779.91 | $ 1,184.41 | S - 80.2 hrs
79  [Disposal of caisson spoils; removal 15 km distance; using 20 t tipper ~ |8.8.3.1 SPRP 4.4.7.4 S - 45% S 3,014.90 | S 16,217.79 S 9,714.68 | $ 6,503.11 | S - 280.4 hrs
80 [Disposal of caisson spoils; removal 15 km distance; using 20 t tipper ~ |8.8.3.1 SPRP 4.4.7.4 S - 45% S 6,029.80 | S 32,435.59 S 19,429.36 | $ 13,006.22 | $ - 560.8 hrs
81 [Disposal of excavated rock material to temporary spoil heap; 100m 1.2.1.5 SPRP 4.4.7.4 S - 45% S 3,569.19 | S 18,251.04 S 11,500.72 | $ 6,750.32 | S - 331.9 hrs
from excavations
82 [Disposal of excavated material to temporary spoil heap; 100m from 1.2.1.5 SPRP 4.4.7.4 S - 45%| $ 880.58 | $ 4,498.51 S 2,837.42 | $ 1,661.09 | S - 81.9 hrs
excavations
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All-in Rate Indirect Costs All-in Rate Split
:‘;’ Item NRM PBS All-in Total il Indirect Total fotalcest Lab Mat Equip Labour Materials CD"S'tI’uCtID" jotalipEticuss Estimate Class Assumptions
Ref Total Equipment
[$/unit] 1] [%] [$] 1] [%] [%] [%] 1] [$] 1] [hours]
83 [Disposal of excavated rock material to temporary spoil heap; removal SPRP 4.4.7.4 $ - 45% $ 13,681.89 | $ 73,607.77 S 44,086.10 | $ 29,521.67 | $ - 1,272.4 hrs
15 km distance; using 20 t tipper
84  [Disposal of excavated material from temporary spoil heap to licensed SPRP 4.4.7.4 S - 45% $ 3,874.54 | $ 20,841.99 S 12,484.64 | $ 8,357.35 | $ - 360.3 hrs
tip; Contaminated waste; removal 15 km distance; using 20 t tipper
85  [Double handling of excavated earth material; using 1.5 m3 tractor SPRP 4.4.7.4 $ - 45% $ 2,113.39 | $ 10,274.73 S 6,809.80 | S 3,464.93 | $ - 196.5 hrs
loader and 22.5 t ADT; 1000m average distance moved
86 [Double handling of excavated rock material; using 1.5 m3 tractor SPRP 4.4.7.4 $ - 45% $ 11,897.30| $ 57,863.44 S 38,335.74 | S 19,527.70 | $ - 1,106.5 hrs
loader and 22.5 t ADT; 1000m average distance moved
87 [Contaminated waste disposal fees 1.2.1.2 SPRP 4.4.7.4 $ - 45% S 387.45|$ 1,248.46 S 1,248.46 | $ - S - 36.0 hrs By Owner - cost not carried
Earthwork support S - 45% $ - s - $ - 18 - s - E
88 |Caissons; bored in situ reinforced concrete piling; vertical 450mm 8.8.3.1 SPRP 4.4.7.1 188.27 | $ 1,328,397.84 45%| S 119,555.81 | $ 1,447,953.65 20% 40% 40% S 289,590.73 | $ 579,181.46 S 579,181.46 4,660.8 hrs|
diameter cast-in-place piles; 20N/mm2 concrete; nominal
reinforcement
89 |Caissons; bored in situ reinforced concrete piling; vertical 450mm 8.8.3.1 SPRP 4.4.7.1 86.30 | $ 608,897.52 45%| $ 54,800.78 | $ 663,698.30 20% 40% 40% S 132,739.66 | S 265,479.32 | S 265,479.32 2,267.4 hrs
diameter empty bores
90  [Trimming material other than topsoil, rock or artificial hard material; [8.8.3.1 SPRP 4.4.7.1 $ - 45%| $ 5,004.68 | $ 19,967.61 S 16,126.20 | $ 3,841.41 | $ - 465.4 hrs
using D4H dozer, tractor loader or motor grader average rate to sides
of caisson walls; 45-90° to horizontal
91  [Trimming rock; using D6E dozer; vertical to sides of caisson walls 8.8.3.1 SPRP 4.4.7.1 $ - 45% $ 7,073.28 | $ 28,684.72 S 22,791.69 | S 5,893.02 | $ - 657.8 hrs
92  [Steel in Caissons (Soldier Piles) IPN 280 @ 54Kgs/LM; 203 x 203 mm; SPRP 4.4.7.1 10,534.74 | S 316,042.16 45%| $ 14,221.90 | $ 330,264.05 10% 60% 30% S 33,026.41 | $ 198,158.43 | $ 99,079.22 531.5 hrs
length 15m
93  [Waterproofing to sides of wall (inside face); Bituthene 4000; lapped ~ |1.3.1.1 SPRP 4.4.7.1 S - 45%| $ 8,007.49 | $ 77,983.58 S 25,801.92 | $ 4,830.95 | $ 47,350.71 744.7 hrs
joints; at any inclination
94 |Shoring for inspection pit 8.8.3.1 SPRP 4.4.7.1 120.00 | $ 53,760.00 45%| $ 7,257.60 | $ 61,017.60 30% 60% 10% S 18,305.28 | $ 36,610.56 | $ 6,101.76 312.7 hrs
Dewatering S - 45% $ - s - $ - 18 - s - -
95 |Dewatering equipment (rental 3months) 9.3.1.1 SPRP 4.7.1.3 60,000.00 | $ 60,000.00 45% $ - S 60,000.00 0% 0% 100% S - S - S 60,000.00 -
96  |Holding tanks and filter bags(rental 3months) 9.3.1.1 SPRP 4.7.1.3 75,000.00 | $ 75,000.00 45% $ - S 75,000.00 0% 0% 100% S - S - S 75,000.00 -
97  [75mm pipes for temp dewatering - 2 lines for 300m length discharge SPRP 4.7.1.3 20.00 | $ 12,000.00 45% $ 1,620.00 | $ 13,620.00 30% 60% 10% S 4,086.00 | S 8,172.00 | $ 1,362.00 69.8 hrs
to Intake
98  |Pumps rental (3 months) 600V - 2 ea SPRP 4.7.1.3 3,000.00 | $ 18,000.00 45%| $ - S 18,000.00 0% 0% 100% S - $ - $ 18,000.00 -
99 |Diesel Genset for Pumps rental (3 months) SPRP 4.7.1.3 3,000.00 | $ 18,000.00 45% $ - S 18,000.00 0% 0% 100% S - S - S 18,000.00 -
100 |Diesel fuel (50 liters daily for 60 daysx2 ea) SPRP 4.7.1.3 150 | $ 9,000.00 45% $ - s 9,000.00 | 0% 0% 100% |$ - s - s 9,000.00 -
$ - 45% $ - 18 - $ - 8 - s - E
BELOW GROUND CONSTRUCTION S - 45%| $ - |s - $ -8 - |8 - -
Slab on grade $ - 45% $ - S - S - S - S - -
101 |Level and compact bottoms of excavations 14.1.1 Bldg 4.4.7.1 S - 45% $ 3,620.39| S 41,827.61 S 11,665.70 | $ 30,161.91 | $ - 336.7 hrs
102 |Formwork to sides of slab on grade; plane vertical; width 0.3m 1.4.1.1 Bldg 4.4.1.1 S - 45%| $ 1,367.50 | $ 5,599.93 S 4,406.39 | S 551.34 | $ 642.21 119.8 hrs
103 |Reinforcement to insitu concrete slab; 100kg/m3; deformed high yield 1.4.1.1 Bldg 4.4.1.2 S - 45%| $ 8,915.84($ 67,671.61 S 28,728.81 | $ 4,573.03 | $ 34,369.76 781.2 hrs
steel bars in bent and cut lengths; using 16mm nominal size
104 |Insitu concrete slab on grade; Grade C40 cement; 300mm thick 1.4.1.1 Bldg 4.4.1.1 S - 45%| $ 2,593.69 | $ 82,343.46 S 8,357.43 | $ 5,777.28 | $ 68,208.75 227.3 hrs
105 |Less: Pad foundations for tanks 1.4.1.1 Bldg4.4.1.1 $ - 45%| $ (684.46)] $ (21,730.09) $ (2,205.49)| $ (1,524.60)| $ (18,000.00) (60.0 hrs)
106 |Surface finish to insitu concrete slab on grade; Float finish Bldg 4.4.1.1 $ - 45% S 960.62 | $ 3,095.34 S 3,095.34 | S - S - 84.2 hrs
107 |Weeping tiles below slab on grade; 225mm pipes unplasticized pvc ~ [1.4.1.8 Bldg4.4.1.1 S - 45%| S 539.21|$ 22,315.78 S 1,737.44 | $ 127.71 | $ 20,450.63 50.1 hrs
pipes
Pad foundations for tanks $ - 45% $ - S - S - $ - S - -
108 |Formwork for 19 - 100 Mg Tank Foundations; curved; width exceeding|1.1.1.1 Bldg 4.4.1.1 S - 45%| $ 20,654.85 | S 89,760.49 S 66,554.53 | $ 8,328.22 | $ 14,877.74 1,809.9 hrs
1.22m
109 |Formwork for 2 - 50 Mg Tank Foundations; curved; width exceeding [1.1.1.1 Bldg 4.4.1.1 $ - 45% $ 1,494.76 | $ 6,495.82 S 4,816.45 | S 602.70 | $ 1,076.68 131.0 hrs
1.22m
110 |Formwork for 4 - 25 Mg Tank Foundations; curved; width exceeding |1.1.1.1 Bldg 4.4.1.1 $ - 45% $ 2,329.49 | $ 10,123.36 S 7,506.15 | S 939.27 | $ 1,677.94 204.1 hrs
1.22m
111 |Reinforcement in Tank Foundations (150 Kgs/M3); deformed high 1.1.1.1 Bldg 4.4.1.2 S - 45%| $ 72,897.94 | $ 553,298.59 S 234,893.38 | $ 37,390.17 | $ 281,015.05 6,387.7 hrs|
yield steel bars in bent and cut lengths; using 16mm nominal size
112 |Concrete for 19 - 100 Mg Tank Foundations; thickness exceeding 1.1.1.1 Bldg 4.4.1.1 $ - 45% $ 10,426.73 | $ 385,997.43 S 33,597.24 | S 23,357.63 | $ 329,042.56 913.6 hrs
500mm
113 |Concrete for 2- 50 Mg Tank Foundations; thickness exceeding 500mm [1.1.1.1 Bldg 4.4.1.1 $ - 45%| S 592.87 | $ 21,948.16 S 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 $ - 45% S 83996 | $ 31,095.39 S 2,706.54 | S 1,881.66 ' $ 26,507.19 73.6 hrs
115 |Connection to main inspection pit (600 dia PVC) 1.4.1.8 Bldg4.4.1.1 750.00 | $ 37,500.00 45%| $ 5,062.50 | $ 42,562.50 30% 60% 10% S 12,768.75 | $ 25,537.50 | $ 4,256.25 218.1 hrs
Inspection chamb S - 45% $ - s - $ - 18 - s - -
116 |Formwork in Inspection Chamber -Base slab; 250mm thick 1.4.1.8 Bldg 4.4.1.1 $ - 45% S 56.90 | $ 273.09 S 18333 | $ 2292 | $ 66.84 5.0 hrs|
117 |Formwork in Inspection Chamber - Walls 1.4.1.8 Bldg 4.4.1.1 $ - 45% $ 3,422.31|$ 17,625.80 S 11,027.45 | $ 1,381.05 | $ 5,217.30 299.9 hrs
118 |Formwork in Inspection Chamber -Walls 1.4.1.8 Bldg 4.4.1.1 $ - 45% $ 3,969.88 | $ 20,445.93 S 12,791.85 | $ 1,602.02 | $ 6,052.07 347.9 hrs
119 |Formwork in Inspection Chamber - Top Slab; 250mm thick 1.4.1.8 Bldg 4.4.1.1 $ - 45% S 112.89] $ 541.85 S 363.75 | $ 4548 | $ 132.62 9.9 hrs
120 |Formwork in Inspection Chamber - Top Slab; 250mm thick 1.4.1.8 Bldg 4.4.1.1 $ - 45% S 62.86|$ 301.70 S 202.54 | $ 2532 | $ 73.84 5.5 hrs|
121 |Reinforcement in Inspection Chamber (150kgs/m3) 1.4.1.8 Bldg 4.4.1.2 $ - 45%) S 292.32|$ 2,218.74 S 94193 | $ 149.94 | $ 1,126.88 25.6 hrs,
122 |Concrete in Inspection Chamber - Blinding; 150-300mm thick 1.4.1.8 Bldg 4.4.1.1 $ - 45% S 10.28 | $ 341.75 S 33.13 | $ 442 S 304.20 0.9 hrs
123 |Concrete in Inspection Chamber - Base Slab; 250mm thick 1.4.1.8 Bldg 4.4.1.1 $ - 45% S 14.46 | $ 459.05 S 46.59 | $ 3221 S 380.25 1.3 hrs
124 |Concrete in Inspection Chamber - Walls 1.4.1.8 Bldg 4.4.1.1 $ - 45% S 227.44| S 6,133.35 S 732.87 | $ 506.73 | $ 4,893.75 19.9 hrs
125 |Concrete in Inspection Chamber - Walls 1.4.1.8 Bldg 4.4.1.1 $ - 45% S 196.07 | $ 5,287.37 S 631.78 | $ 436.84 | $ 4,218.75 17.2 hrs
126 |Concrete in Inspection Chamber - Top Slab 1.4.1.8 Bldg 4.4.1.1 $ - 45% S 17.99 | $ 571.09 S 57.96 | $ 40.07 | $ 473.06 1.6 hrs
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B Walls $ - 45% $ - s - $ -8 - |8 - -
127 |Formwork in Dike wall Foundations; rough finish; plane vertical; width |1.3.1.1 Bldg 4.4.1.1 S - 45%| $ 1,440.94 | S 6,240.46 S 4,643.02 | $ 589.59 | $ 1,007.84 126.3 hrs
exceeding 1.22m
128 |Formwork in Dike wall Foundations; rough finish; plane vertical; width |1.3.1.1 Bldg 4.4.1.1 S - 45%| $ 3,149.95 | $ 13,641.93 S 10,149.85 | S 1,288.88 | $ 2,203.20 276.0 hrs
exceeding 1.22m
129 |Concrete in Dike wall Foundations; thickness exceeding 500mm 13.1.1 Bldg 4.4.1.1 $ - 45% $ 1,048.08 | $ 38,800.04 S 3,377.16 | S 2,347.88 | $ 33,075.00 91.8 hrs
130 |Concrete in Dike wall Foundations; thickness exceeding 500mm 13.1.1 Bldg 4.4.1.1 $ - 45% $ 2,01061|$ 74,432.73 S 6,478.63 | S 4,504.10 | $ 63,450.00 176.2 hrs
131 |Formwork in Dike wall 1.3.1.1 Bldg4.4.1.1 S - 45%| S 12,753.82 | S 65,685.49 S 41,095.64 | $ 5,146.71 | $ 19,443.14 1,117.6 hrs
132 |Formwork in Dike wall 1.3.1.1 Bldg4.4.1.1 S - 45%| S 27,880.44 | $ 143,591.55 S 89,836.99 | $ 11,250.95 | $ 42,503.60 2,443.0 hrs
133 |Reinforcement in Walls/Dikes (@120kgs/M3) 1.3.1.1 Bldg 4.4.1.2 S - 45%| S 122,775.49 | $ 931,871.32 S 395,609.90 | $ 62,972.91 | $ 473,288.51 10,758.2 hrs
134 |Concrete in Dike wall 1.3.1.1 Bldg4.4.1.1 S - 45%| $ 9,991.73 | $ 269,444 .31 S 32,195.57 | $ 22,261.24 | $ 214,987.50 875.5 hrs
135 |Concrete in Dike wall 1.3.1.1 Bldg4.4.1.1 S - 45%| $ 19,167.81 | S 516,893.16 S 61,762.93 | $ 42,705.23 | $ 412,425.00 1,679.6 hrs
Concrete Ancillaries $ - 45% $ - S - S - $ - S - -
136 |Step ladders inside Inspection Chamber 1.4.1.8 Bldg 4.4.3.3 53.74 | $ 2,687.03 45%| S 362.75| S 3,049.77 30% 60% 10% S 914.93 | $ 1,829.86 | $ 304.98 14.7 hrs
137 |Manhole cover to inspection chamber; Complete with frame; Bed and |1.4.1.8 Bldg4.4.3.3 54450 | $ 544.50 45%| S 7351|$ 618.01 30% 60% 10% S 185.40 | $ 370.80 | $ 61.80 3.0 hrs
set in concrete; access cover and frame
138 |Rock anchors; 25mm diameter; 2m length; including drilling, steel and |1.4.1.9 Bldg 4.4.1.2 50.00 | $ 600.00 45% S 162.00 | $ 762.00 60% 30% 10% S 457.20 | $ 228.60 | $ 76.20 7.8 hrs
grout
139 |Rock Anchors 25mm - 2M Deep; including drilling, steel and grout 1.1.1.1 Bldg 4.4.1.2 50.00 | $ 21,050.00 45%| $ 5,683.50 | $ 26,733.50 60% 30% 10% S 16,040.10 | S 8,020.05 | $ 2,673.35 274.0 hrs
140 |Rock anchors 25mm 2M length for Dike wall Bldg 4.4.1.2 50.00 | $ 7,250.00 45%| S 978.75 | $ 8,228.75 30% 60% 10% S 2,468.63 | S 4,937.25 | $ 822.88 42.2 hrs
141 |Insulation at Basement upto 1.5 M; boards; polystherene standard Bldg 4.4.5.1 $ - 45% $ 1,067.67 | $ 6,233.11 S 3,440.26 | S - S 2,792.86 99.3 hrs
grade; fixing with adhesive; to walls; 40mm thick
142 |Insulation at Loading bay walls; boards; polystherene standard grade; Bldg 4.4.5.1 $ - 45% S 98.53|$ 575.20 S 31747 | $ - S 257.73 9.2 hrs|
fixing with adhesive; to floors; 40mm thick
143 |Insulation at Loading bay slab; boards; polystherene standard grade; Bldg 4.4.5.1 $ - 45% S 2217|$ 168.49 S 7143 | $ - S 97.06 2.1 hrs
fixing with adhesive; to walls; 40mm thick
144 |Trace heating to Loading bay Ramp & slab Bldg 4.4.5.1 261.83 | S 23,041.04 45%| $ 3,110.54 | $ 26,151.58 30% 60% 10% S 7,845.47 | $ 15,690.95 | S 2,615.16 115.0 hrs|
$ - 45% $ - 1s - $ - 8 - 8 - -
Sub-Total $ 4,419,301.33 3 1,595,415.75 | $  11,691,224.08 $ 4,774,117.70 | $ 2,534,689.27 | $ 4,382,417.12 117,123.5 hrs
SUPERSTRUCTURE
Insitu concrete walls to first floor S - 45%| S - S - S - S - S - -
145 |Formwork - wall above Lvl 100.00 - 5 M high external; basic finish; 2.5.1.1 Bldg 4.4.1.1 S - 45%| S 132,842.79 | $ 449,636.76 S 428,048.99 | $ - S 21,587.78 11,640.3 hrs
height 3m above floor level
146 |Reinforcement in concrete walls; 120kgs/m3; 12 mm diameter; bent Bldg 4.4.1.2 S - 45%| S 23,44285 ]S 92,627.78 S 75,538.06 | $ - S 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 S - 45%| S 22,221.86 | $ 110,135.03 S 71,603.78 | $ - S 38,531.25 1,947.2 hrs
148 |Formwork Columns (400x400) - wall above Lvl 100.00 -7.8 M high 2.5.1.1 Bldg 4.4.1.1 S - 45%| S 36,303.90 | 118,839.92 S 116,979.23 | $ - S 1,860.69 3,181.1 hrs
149 |Reinforcement for Columns (400x400) @ 150 kgs/m3; 12mm Bldg 4.4.1.2 S - 45% S 2,562.63 S 10,125.50 S 8,257.36 | $ - S 1,868.14 224.6 hrs
diameter; bent
150 |Columns (400x400) - Concrete wall above Lvl 100.00 - 7.8 M high 2.5.1.1 Bldg 4.4.1.1 S - 45% S 3,160.57 | S 13,553.67 S 10,184.07 | $ - S 3,369.60 276.9 hrs
151 |Concrete topping finishes - Hardeners; Two coats epoxy anti slip floor [2.2.1.1 Bldg 4.4.1.1 S - 45%| S 12,391.03 | $ 59,781.66 S 39,926.66 | $ - S 19,855.00 1,085.8 hrs
paint on screeded surfaces
Insitu concrete upper floors - Beams S - 45%| S - S - S - S - S - -
152 |Formwork for Beams (300x750) 2.2.1.1 Bldg 4.4.1.1 S - 45%| S 15,464.58 | S 51,957.57 S 49,830.31 | $ - S 2,127.26 1,355.1 hrs
153 |Reinforcement in Beams (300x750) @ 200kg/m3 2211 Bldg 4.4.1.2 S - 45% S 3,878.62 | S 15,325.28 S 12,497.78 | S - S 2,827.50 339.9 hrs
154 |Concrete in Beams (300x750) 2.2.1.1 Bldg 4.4.1.1 S - 45% S 3,561.34 | S 15,272.32 S 11,475.44 | S - S 3,796.88 312.1 hrs
155 |35mpa Concrete in Suspended slab at Lvl 107.8 - 300mm thk 2.2.1.1 Bldg 4.4.1.1 S - 45%| S 24,375.43 | S 123,093.04 S 78,543.04 | $ - S 44,550.00 2,135.9 hrs
156 |Formwork in Suspended slab at Lvl 107.8 - 300mm thk 2.2.1.1 Bldg 4.4.1.1 S - 45%| S 104,779.82 | S 347,795.13 S 337,623.87 | $ - S 10,171.26 9,181.3 hrs
157 |Formwork (sides) in Suspended slab at Lvl 107.8 - 300mm thk 2.2.1.1 Bldg 4.4.1.1 S - 45% S 4,905.60 | $ 16,283.14 S 15,806.94 | S - S 476.20 429.9 hrs
158 |Reinforcement in Suspended slab at Lvl 107.8 @ 150kgs/m3 2.2.1.1 Bldg 4.4.1.2 S - 45%| S 33,880.90 | 133,870.80 S 109,171.79 | $ - S 24,699.01 2,968.8 hrs
159 |35 mpa Concrete in Beams External at Lvl 107.80 (350x700) 2.2.1.1 Bldg 4.4.1.1 S - 45% S 3,043.23 | S 13,050.48 S 9,805.98 | $ - S 3,244.50 266.7 hrs
160 |35 mpa Concrete in Beams Internal at Lvl 107.80 (350x700) 2.2.1.1 Bldg 4.4.1.1 S - 45% S 2,171.63 | S 9,312.72 S 6,997.47 | $ - S 2,315.25 190.3 hrs
161 |Formwork for Beams External at Lvl 107.80 (350x700) 2.2.1.1 Bldg 4.4.1.1 S - 45% S 9,484.94 | $ 31,867.31 S 30,562.59 | $ - S 1,304.72 831.1 hrs
162 |Formwork for Beams Internal at Lvl 107.80 (350x700) 2.2.1.1 Bldg 4.4.1.1 S - 45% S 6,735.68 | S 22,630.41 S 21,703.87 | $ - S 926.54 590.2 hrs
163 |Reinforcement in Beams at Lvl 107.8 @ 150kgs/m3 2.2.1.1 Bldg 4.4.1.2 S - 45% S 7,399.04 | S 29,235.22 S 23,841.35 | $ - S 5,393.86 648.3 hrs
164 |35 mpa Concrete in Column footing (1.2x1.2x1.5) 6 ea 2.2.1.1 Bldg 4.4.1.1 S - 45%| S 110.88 | S 3,520.27 S 35729 | $ 246.99 | $ 2,916.00 9.7 hrs
165 |Rock anchors 25mm 2M length for Col footing 9ea/6ftgs 2.2.1.1 Bldg 4.4.1.2 50.00 | S 2,700.00 45%| $ 364.50 | $ 3,064.50 30% 60% 10% S 91935 | $ 1,838.70 | S 306.45 14.8 hrs
166 |Reinforcement in Col footing at 120kgs/m3 2.2.1.1 Bldg 4.4.1.2 S - 45% S 1,774.13 | S 7,009.96 S 5,716.63 | $ - S 1,293.33 155.5 hrs
167 |35 mpa Concrete in Columns (600x600) Ivl 87.00 to IvI100.00 2.2.1.1 Bldg 4.4.1.1 S - 45% S 5,743.74 | S 24,631.20 S 18,507.60 | S - S 6,123.60 503.3 hrs
168 |Formwork for Columns (600x600) 2.2.1.1 Bldg 4.4.1.1 S - 45%| S 43,983.57 | $ 143,979.13 S 141,724.83 | $ - S 2,254.30 3,854.1 hrs
169 |Reinforcement in Columns @ 150kgs/m3 2.2.1.1 Bldg 4.4.1.2 S - 45% S 4,657.08 | $ 18,401.15 S 15,006.16 | S - S 3,394.99 408.1 hrs
170 |35 mpa Concrete in Columns (450x450) at Lvl 100.00 to Lvl 107.80 2.2.1.1 Bldg 4.4.1.1 S - 45% S 1,871.84 | S 8,027.13 S 6,031.49 | $ - S 1,995.64 164.0 hrs
171 |Formwork for Columns (450x450) 2.2.1.1 Bldg 4.4.1.1 S - 45%| S 19,111.91 | $ 62,562.36 S 61,582.81 | $ - S 979.55 1,674.7 hrs
172 |Reinforcement in Columns @ 150kgs/m3 2.2.1.1 Bldg 4.4.1.2 S - 45% S 1,517.71 | $ 5,996.80 S 4,890.40 | $ - S 1,106.40 133.0 hrs
173 |Reinforcement at Column locations in Dike walls (ext) @150kgs/m3 2.2.1.1 Bldg 4.4.1.2 S - 45% S 5,475.70 | S 21,635.68 S 17,643.93 | S - S 3,991.76 479.8 hrs
Insitu concrete upper floor - Ground floor slab S - 45%| S - S - S - S - S - -
174 |Formwork for Suspended slab at 100.00 2.2.1.1 Bldg 4.4.1.1 S - 45%| S 165,544.18 | $ 549,489.96 S 533,420.14 | $ - S 16,069.82 14,505.8 hrs
175 |Reinforcement at Suspended slab at 100.00 (120Kg/m3) 2.2.1.1 Bldg 4.4.1.2 S - 45%| S 50,308.00 | 198,777.86 S 162,103.57 | $ - S 36,674.29 4,408.2 hrs
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176 |Concrete in Suspended slab at LVL-100.00; thickness 150-450mm 2.2.1.1 Bldg4.4.1.1 S - 45%| $ 4524227 | $ 228,468.14 S 145,780.64 | S - S 82,687.50 3,964.4 hrs
177 |Less Concrete at Openings in slab - Elevators/Staircase 2.2.1.1 Bldg 4.4.1.1 $ - 45% S 123111 S 621.68 S 396.68 | $ - S 225.00 10.8 hrs
Insitu concrete loading bay $ - 45% $ - S - S - $ - S - -
178 |Formwork for Ramps to Loading Bay; sloping 5.10.7.1 Bldg 4.4.1.1 $ - 45% $ 2,298.65|$ 7,611.62 S 7,406.77 | S - S 204.85 201.4 hrs
179 |Formwork for Walls & Fdn to Loading Bay 5.10.7.1 Bldg4.4.1.1 S - 45%| $ 3,296.83 | $ 11,158.87 S 10,623.11 | S - S 535.76 288.9 hrs
180 |Formwork for Pits at Loading Bay 5.10.7.1 Bldg4.4.1.1 S - 45%| S 11,635.86 | S 39,384.24 S 37,493.34 | $ - S 1,890.90 1,019.6 hrs
181 |Reinforcement for Loading Bay Walls/Pit/Ramp (120kgs/m3) 5.10.7.1 Bldg 4.4.1.2 S - 45%| S 136,892.53 | $ 540,892.12 S 441,098.14 | $ - S 99,793.98 11,995.2 hrs
182 |Concrete for Ramps to Loading Bay; sloping 5.10.7.1 Bldg 4.4.1.1 $ - 45% $ 5,763.75| $ 28,247.07 S 18,572.07 | $ - S 9,675.00 505.0 hrs
183 |Concrete for Walls at Loading Bay 5.10.7.1 Bldg 4.4.1.1 $ - 45% $ 1,038.10 | $ 5,144.99 S 3,344.99 | S - S 1,800.00 91.0 hrs
184 |Concrete for Pits at Loading Bay 5.10.7.1 Bldg4.4.1.1 S - 45%| $ 4,022.641$ 19,936.85 S 12,961.85 | $ - S 6,975.00 352.5 hrs
Miscell concrete works S - 45% S - s - $ - 18 - s - -
185 |Formwork for Kerb walls at Cleaning at Drum Cleaning areas Bldg 4.4.1.1 $ - 45% $ 2,327.17 | $ 7,876.85 S 7,498.67 | S - S 378.18 203.9 hrs
186 |Rebar for Kerb walls at Cleaning at Drum Cleaning areas Bldg 4.4.1.2 $ - 45% S 32854 |$ 1,298.14 S 1,058.64 | $ - S 239.51 28.8 hrs
187 |Concrete at Kerb walls at Cleaning at Drum Cleaning areas Bldg 4.4.1.1 $ - 45% S 467.15| $ 2,315.25 S 1,505.25 | $ - S 810.00 40.9 hrs
188 |Nosing angle SS at Kerb walls at Cleaning at Drum Cleaning areas; Bldg 4.4.3.1 $ - 45%| $ 2,357.59 | $ 18,798.21 S 7,596.69 | S - S 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 4.4.1.1 350.00 | $ 1,260.00 45% S 170.10 | $ 1,430.10 30% 60% 10% S 429.03 | $ 858.06 | $ 143.01 6.9 hrs
190 |Precast concrete cover slab to inspection chamber Bldg 4.4.1.1 4,500.00 | $ 4,500.00 45% S 607.50 | $ 5,107.50 30% 60% 10% S 1,532.25 | $ 3,064.50 | $ 510.75 24.7 hrs
191 |Precast concrete inspection pit; 15m x 2.5m x 2.5m Bldg4.4.1.1 3,500.00 | $ 52,500.00 45%| $ 7,087.50 | $ 59,587.50 30% 60% 10% S 17,876.25 | $ 35,752.50 | $ 5,958.75 287.7 hrs
Structural steel frame $ - 45% $ - S - S - $ - S - -
192 |Base plates for Steel frames at Lvl 107.8 (300x300) 2.1.1.1 Bldg 4.4.3.3 120.00 | $ 2,160.00 45%| S 291.60 | $ 2,451.60 30% 60% 10% S 735.48 | $ 1,470.96 | S 245.16 10.9 hrs
193 |Foundation Bolts 20mm for Steel frames at Lvl 107.8 (300x300) 2.1.1.1 Bldg 4.4.1.2 45.00 | S 3,240.00 45%) S 437.40 | $ 3,677.40 30% 60% 10% S 1,103.22 | S 2,206.44 | $ 367.74 16.4 hrs
194 |Grouting of Base plates (300x300) 2.1.1.1 Bldg 4.4.1.3 120.00 | $ 2,160.00 45%| S 291.60 | S 2,451.60 30% 60% 10% S 735.48 | $ 1,470.96 | $ 245.16 10.9 hrs
195 |Intumescent painting to Steel Columns; paint fire protection (60 2.1.1.2 Bldg 4.4.5.3 2272 | $ 3,299.02 45% S 44537 | $ 3,744.38 30% 60% 10% S 1,123.32 | $ 2,246.63 | $ 374.44 18.6 hrs
minutes); spray applied
Structural Steel frame work Lvl 107.80 to roof (7.2M Height) $ - 45% $ - S - S - $ - S - -
196 |Steel members in frame work (15kgs/sqft) Bldg 4.4.3.1 3,130.88 | $ 344,396.25 45%| $ 46,493.49 | $ 390,889.74 30% 60% 10% S 117,266.92 | $ 234,533.85 | S 39,088.97 1,743.9 hrs
197 |Roof trusses at 115.00m level; Steel roof trusses and beams; thermal |2.3.1.1 Bldg4.4.3.1 399.30 | $ 243,573.00 45%| $ 32,882.36 | $ 276,455.36 30% 60% 10% S 82,936.61 S 165,873.21 | $ 27,645.54 1,233.4 hrs
and acoustic insulation;aluminum profiled composite cladding
Fire protection to structural steelwork $ - 45% $ - S - S - $ - S - -
198 |Fire protection to Steel frame 2.1.1.1 Bldg 4.4.5.3 2272 | S 19,994.04 45%| $ 2,699.20 | $ 22,693.24 30% 60% 10% S 6,807.97 | $ 13,615.94 | $ 2,269.32 112.7 hrs|
199 |Fire protection to Steel frame 2.1.1.1 Bldg 4.4.5.3 2272 | S 14,995.53 45%| $ 2,024.40 | $ 17,019.93 30% 60% 10% S 5,105.98 | $ 10,211.96 | $ 1,701.99 84.5 hrs
Hoist gantries S - 45% $ - s - $ - 8 - 18 - -
200 |Structural Steel Gantry for Hoists 1 T & 5T 2.1.1.1 Bldg 4.4.3.2 313 | $ 30,306.87 45%) $ 4,091.43 1S 34,398.30 30% 60% 10% S 10,319.49 | S 20,638.98 | S 3,439.83 153.5 hrs
Insitu concrete upper floors S - 45% $ - s - $ - 8 - s - -
201 (Surface finish to insitu concrete; Two coats epoxy anti slip floor paint  |2.2.2.1 Bldg 4.4.1.1 $ - 45%| $ 10,457.07 | $ 50,451.08 S 33,695.00 | $ - S 16,756.08 916.3 hrs
on screeded surfaces
Tank inspection platforms S - 45% $ - s - $ - 18 - s - -
202 |Open grid flooring for inspection around tanks on 94.00m level 2.1.1.1 Bldg4.4.3.1 502.30 | $ 296,357.74 45%| $ 40,008.29 | $ 336,366.03 30% 60% 10% S 100,909.81 | $ 201,819.62 | S 33,636.60 1,500.7 hrs
Roof structure S - 45% $ - s - $ - 18 - s - -
203 |Built up Roof at Lvl 115.00m; steel roof trusses and beams; thermal 2.3.1.3 Bldg 4.4.5.1 399.30 | $ 239,580.00 45%| $ 32,34330 | $ 271,923.30 30% 60% 10% S 81,576.99 | $ 163,153.98 | $ 27,192.33 1,397.4 hrs
and acoustic insulation; aluminum profiled composite cladding
204 |Waterproofing to Roof 2.3.2.1 Bldg 4.4.5.1 12195 | $ 87,805.08 45%| $ 11,853.69 | S 99,658.77 30% 60% 10% S 29,897.63 | $ 59,795.26 | $ 9,965.88 512.1 hrs
205 |Waterproofing to openings 2.3.2.1 Bldg 4.4.5.1 134.15 | $ 2,146.35 45%| S 289.76 | S 2,436.10 30% 60% 10% S 730.83 | $ 1,461.66 | $ 243.61 12.5 hrs
206 |Metal Flashings 2.3.2.1 Bldg 4.4.3.1 14756 | $ 32,315.93 45%| $ 4,362.65 | $ 36,678.58 30% 60% 10% S 11,003.57 | $ 22,007.15 | $ 3,667.86 188.5 hrs
207 |Roof anchors SS on roof (6 nrs) Bldg 4.4.3.1 4,500.00 | $ 27,000.00 45%| $ 3,645.00 | $ 30,645.00 30% 60% 10% S 9,193.50 | $ 18,387.00 | S 3,064.50 136.7 hrs
208 (600 x 600 x 2mm plain Cement tiles on roof at pathways c/w spacers Bldg 4.4.6.6 4219 | $ 5,771.66 45%) S 779.17 | $ 6,550.83 30% 60% 10% S 1,965.25 | $ 3,930.50 | $ 655.08 33.7 hrs
& underpads
Rainwater goods S - 45% $ - s - $ - 18 - s - -
209 (Rainwater down take pipes; fixed to backgrounds; including offsets 2.3.4.2 Bldg 4.4.5.1 2287 | $ 2,058.21 45%) S 27786 | $ 2,336.07 30% 60% 10% S 700.82 | $ 1,401.64 | $ 233.61 12.0 hrs
and shoes; 110mm diameter uPVC
Claddi s - 5% $ - s - s -8 -8 - -
210 |Metal cladding External walls at Lvl 105.00 to 107.80; Metal profiled ]2.5.1.1 Bldg4.4.3.4 8258 | $ 42,992.45 45%| $ 5,803.98 | $ 48,796.43 30% 60% 10% S 14,638.93 | $ 29,277.86 | S 4,879.64 216.5 hrs
cladding; coated steel profiled cladding on steel rails; insulated and
built up system
211 |Metal cladding External walls at Lvl 107.80 to 115.00; Metal profiled |2.5.1.1 Bldg4.4.3.4 8258 | $ 92,839.25 45%| $ 12,533.30| $ 105,372.54 30% 60% 10% S 31,611.76 | $ 63,223.53 | $ 10,537.25 467.5 hrs
cladding; coated steel profiled cladding on steel rails; insulated and
built up system
212 [Metal cladding external walls to staircase above 115.00m level; Metal |2.5.1.1 Bldg 4.4.1.1 8258 | $ 4,162.16 45% S 561.89 | $ 4,724.05 30% 60% 10% S 1,417.21 | $ 2,834.43 | $ 472.40 21.0 hrs
profiled cladding; coated steel profiled cladding on steel rails;
insulated and built up system
$ - 45% $ - Is - $ - 8 - 8 - -
Sub-Total $ 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
STAIRCASES
213 | . . - 2.44.1 Bldg 4.4.3.3 6,715.50 | $ 53,724.00 45%| S 7,252.74 | $ 60,976.74 30% 60% 10% S 18,293.02 | $ 36,586.04 | $ 6,097.67 272.0 hrs
Light duty metal staircase; galvanised finish; perforated treads; no
risers; balustrades and handrails; 3m rise; straight; 900mm wide
214 [plus for each 300mm variation in storey height 2.44.1 Bldg 4.4.3.3 48098 | S 6,733.65 45%| S 909.04 | $ 7,642.69 30% 60% 10% S 2,292.81 | S 4,585.62 | $ 764.27 34.1 hrs
215 [Light duty spiral metal staircase; galvanised finish; perforated treads; [2.44.1 Bldg 4.4.3.3 7,623.00 | $ 15,246.00 45% S 2,058.21 ]S 17,304.21 30% 60% 10% S 5,191.26 | $ 10,382.53 | $ 1,730.42 77.2 hrs
no risers; balustrades and handrails; 3m rise; straight; 900mm wide -
Lvl 87.00 to Lvl 94.00 at Platform -Emergency






DNGS Heavy Water Management Building - Construction Cost Estimate

All-in Rate Indirect Costs All-in Rate Split
;‘;’ Item NRM PBS All-in Total il Indirect Total fotalcest Lab Mat Equip Labour Materials Cons'tructlon jotalipEticuss Estimate Class Assumptions
Ref Total Equipment
[$/unit] 1] [%] [$] 1] [%] [%] [%] 1] [$] 1] [hours]
216 |plus for each 300mm variation in storey height 2.44.1 Bldg 4.4.3.3 598.95 | $ 1,796.85 45%| S 242,57 | S 2,039.42 30% 60% 10% S 611.83 | $ 1,223.65 | $ 203.94 9.1 hrs
217 . . . . 2.44.1 Bldg 4.4.3.3 502.30 | $ 16,073.64 45%| $ 2,169.94 | $ 18,243.58 30% 60% 10% S 5,473.07 | $ 10,946.15 | S 1,824.36 81.4 hrs
Landing; chequer plate; galvanised; over 300mm wide; 6mm thick
218 . . . . 2.44.1 Bldg 4.4.3.3 502.30 | $ 16,073.64 45%| $ 2,169.94 | $ 18,243.58 30% 60% 10% S 5,473.07 | $ 10,946.15 | S 1,824.36 81.4 hrs
Landing; chequer plate; galvanised; over 300mm wide; 6mm thick
$ - 45% $ - 13 - $ - 8 - s - -
Sub-Total S 109,647.78 S 14,802.45 | $ 124,450.23 $ 37,335.07 | $ 74,670.14 | $ 12,445.02 555.2 hrs
WINDOWS AND EXTERNAL DOORS
219 [Aluminium Windows (Offices); standard windows; anodised finish; 2.6.1.1 Bldg 4.4.6.2-0 807.68 | S 18,172.69 45% S 2,453.31 (S 20,626.00 30% 60% 10% S 6,187.80 | $ 12,375.60 | S 2,062.60 102.4 hrs
double glazed
220 Aluminium Windows (Drum Handling); standard windows; anodised  |2.6.1.1 Bldg 4.4.6.2 807.68 | S 10,903.61 45% S 1,471.99 | $ 12,375.60 30% 60% 10% S 3,712.68 | $ 7,425.36 | S 1,237.56 61.4 hrs
finish; double glazed
221 [Aluminium Windows (HVAC Rm); standard windows; anodised finish; ]2.6.1.1 Bldg 4.4.6.2 807.68 | S 10,903.61 45% S 1,471.99 | § 12,375.60 30% 60% 10% S 3,712.68 | $ 7,425.36 | S 1,237.56 61.4 hrs
double glazed
222 [Aluminium Windows (Roof); standard windows; anodised finish; 2.6.1.1 Bldg 4.4.6.2 807.68 | S 3,634.54 45%| $ 490.66 | 4,125.20 30% 60% 10% S 1,237.56 | S 2,475.12 | $ 412.52 20.5 hrs
double glazed
223 |Exterior Doors ¢/w Frame door; single external steel door, including 2.6.2.1 Bldg 4.4.6.1 1,334.03 | S 8,004.15 45% S 1,080.56 | 9,084.71 30% 60% 10% S 2,725.41 | $ 5,450.83 | S 908.47 45.1 hrs
frame, ironmongery, powder coated finish
224 (Rolling Shutters and collapsible gtes; galvanised steel; 1 hr fire 2.6.1.3 Bldg 4.4.6.1 3,244.46 | $ 6,488.92 45%| S 876.00 | $ 7,364.92 30% 60% 10% S 2,209.48 | $ 4,41895 S 736.49 36.6 hrs
resisting; self coiling; activated by fusible link; fixing with bolts; 2400
mm x 2750 mm
s - 45% $ - 1s - s - s - s - -
Sub-Total $ 58,107.52 $ 7,844.51 | $ 65,952.03 $ 19,785.61 | $ 39,571.22 | $ 6,595.20 327.4 hrs
INTERNAL WALLS AND PARTITIONS
Internal walls and partitions $ - 45% $ - S - S - S - S - -
225 [Concrete filled Hollow Block Masonry 200mm(Offices) 2.7.1.1 Bldg 4.4.2.2-0 S - 45% $ 9,554.36 | $ 43,090.50 S 30,786.26 | S - S 12,304.23 846.0 hrs
226 [Concrete filled Hollow Block Masonry 200mm(Clean up Rm) 2.7.1.1 Bldg 4.4.2.2 $ - 45% $ 4,72581 | $ 21,313.58 S 15,227.61 | $ - S 6,085.97 418.4 hrs
227 [Hollow Block Masonry 150 mm(HVAC/Elec)) 2.7.1.1 Bldg 4.4.2.2 S - 45%| $ 2,912.71 | $ 17,844.90 S 9,385.39 | $ 817.34 | $ 7,642.17 257.9 hrs
228 |GWB on side of Block Masonry inside office; Metal stud and 2.7.1.1 Bldg 4.4.3.5-0 98.01 | $ 16,980.23 45%| $ 2,292.33 | $ 19,272.56 30% 60% 10% S 5,781.77 | $ 11,563.54 | S 1,927.26 95.7 hrs
plasterboard partitions; 90mm thick; 1 layer 13mm board each side;
tape and fill joints; emulsion finish
229 |GWB (Acoustic) wall inside office; Metal stud and plasterboard 2.7.1.1 Bldg 4.4.3.5-0 11798 | $ 19,200.43 45%| $ 2,592.06 | $ 21,792.49 30% 60% 10% S 6,537.75 | $ 13,075.49 | $ 2,179.25 108.2 hrs
partitions; 90mm thick; 1 layer 13mm board each side; tape and fill
joints; emulsion finish
230 |Metal Stud Cement Board walls (Washroom) 2.7.1.1 Bldg 4.4.3.3-0 14157 | $ 10,978.75 45%| $ 1,482.13 | S 12,460.89 30% 60% 10% S 3,738.27 | $ 7,476.53 | $ 1,246.09 61.9 hrs
231 [Hollow Block Masonry 150mm in Battery room (UPS system) 2.7.1.1 Bldg 4.4.2.2 $ - 45% S 460.99 | $ 2,824.29 S 1,485.41 | $ 129.36 | $ 1,209.52 40.8 hrs
Surface finishes to internal walls and partitions $ - 45% $ - S - S - $ - S - -
232 [Masonry wall Finishes; Two coats emulsion paint finish 3.1.1.1 Bldg 4.4.6.6 $ - 45%| $ 13,970.09 | $ 47,436.57 S 45,014.73 | $ - S 2,421.84 1,258.6 hrs
233 |GWB Wall Finishes 3.1.1.1 Bldg 4.4.6.15-0 S - 45%| S 12,093.63 | S 42,410.70 S 38,968.37 | $ - S 3,442.33 1,089.6 hrs
234 |Finishes to Concrete walls 3.1.1.1 Bldg 4.4.6.6 S - 45%| S 31,901.12 | $ 108,322.83 S 102,792.49 | S - S 5,530.34 2,874.1 hrs
235 [Epoxy painting to walls at Storage area Bldg 4.4.6.6 $ - 45% $ 21,163.68 | $ 102,106.10 S 68,194.08 | S - S 33,912.02 1,854.5 hrs
236 [Ceramic to walls at Washrooms (male & female) Bldg 4.4.6.15-0 $ - 45% $ 1,025.19 | $ 4,208.33 S 3,303.37 | S - S 904.96 92.4 hrs
237 [Ceramic to walls at Washrooms (male & female) Bldg 4.4.6.15-0 $ - 45% S 284.77 | $ 1,168.98 S 917.60 | $ - S 251.38 25.7 hrs
238 [Ceramic to walls at Washrooms (male & female) Bldg 4.4.6.15-0 $ - 45% S 56.95|$ 233.80 S 18352 | $ - S 50.28 5.1 hrs
$ - 45% $ - 13 - $ - 8 - s - -
2.8 INTERNAL DOORS $ - 45%| $ - |s - $ - 8 - |8 - -
239 Internal Doors c¢/w Frames (Offices); Standard softwood doors and 2.8.1.2 Bldg 4.4.6.1-0 84398 | $ 4,219.88 45%, S 569.68 | $ 4,789.56 30% 60% 10% S 1,436.87 | $ 2,873.73 | $ 478.96 23.8 hrs,
hardwood frames; including lintel; ironmongery and painting; flush;
solid core; hardwood faced
240 (Internal Doors c/w Frames (Washroom); Standard softwood doors and |2.8.1.1 Bldg 4.4.6.1-0 816.75 | $ 1,633.50 45%) S 22052 |$ 1,854.02 30% 60% 10% S 556.21 | $ 1,112.41 | $ 185.40 9.2 hrs
hardwood frames; including lintel; ironmongery and painting; flush;
solid core; single leaf
241 |Internal Doors c¢/w Frames (HVAC); Softwood doors and hardwood 2.8.1.2 Bldg 4.4.6.1 1,361.25 | $ 5,445.00 45%)| S 735.08 | $ 6,180.08 30% 60% 10% S 1,854.02 | S 3,708.05 | $ 618.01 30.7 hrs
frames; including lintel; ironmongery, painting and polishing solid
core; heavy duty; single leaf
242 [Fire Resistant doors c/w Frames; Softwood doors and hardwood 2.8.1.2 Bldg 4.4.6.1 2,132.63 | $ 8,530.50 45%| $ 1,151.62 | $ 9,682.12 30% 60% 10% S 2,904.64 | S 5,809.27 | $ 968.21 48.1 hrs
frames; including lintel; ironmongery, painting and polishing flush; 1
hr fire resisting; single leaf
243 (Internal Doors c¢/w Frames (Clean up room); Softwood doors and 2.8.1.2 Bldg 4.4.6.1 1,361.25 | $ 2,722.50 45%| S 36754 |$ 3,090.04 30% 60% 10% S 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 |2.8.1.2 Bldg 4.4.6.1 2,132.63 | $ 6,397.88 45% S 863.71| $ 7,261.59 30% 60% 10% S 2,178.48 | S 4,356.95 | $ 726.16 36.0 hrs
and hardwood frames; including lintel; ironmongery, painting and
polishing flush; 1 hr fire resisting; single leaf
245 |Automatic door; magnetic locks 2.8.1.2 Bldg 4.4.6.1 600.00 | S 10,800.00 45%| $ 1,458.00 | $ 12,258.00 30% 60% 10% S 3,677.40 | $ 7,354.80 | $ 1,225.80 60.9 hrs
$ - 45% $ - 18 - $ -8 - s - -
Internal floor finish S - 45% $ - s - $ - 8 - 18 - -
246 |Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3 2269 | $ 2,268.75 45%| S 306.28 | $ 2,575.03 30% 60% 10% S 77251 | S 1,545.02 | $ 257.50 12.8 hrs
247 [Two coats of epoxy anti-slip floor paint on screed Bldg 4.4.6.3 47.19 | $ 4,719.00 45%, S 637.07 | $ 5,356.07 30% 60% 10% S 1,606.82 | $ 3,213.64 | $ 535.61 26.6 hrs
248 |Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3 2269 | $ 12,024.38 45%| $ 1,623.29 | $ 13,647.67 30% 60% 10% S 4,09430 | $ 8,188.60 | $ 1,364.77 67.8 hrs
249 [Two coats of epoxy anti-slip floor paint on screed Bldg 4.4.6.3 4719 | $ 25,010.70 45% $ 3,376.44 | $ 28,387.14 30% 60% 10% S 8,516.14 | S 17,032.29 | $ 2,838.71 140.9 hrs
250 |Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3-0 2269 | $ 4,537.50 45%| S 612.56 | S 5,150.06 30% 60% 10% S 1,545.02 | $ 3,090.04 | $ 515.01 25.6 hrs
251 [Heavy duty carpet tiles; to cement and sand base - (Offices) Bldg 4.4.6.3-0 $ - 45% $ 2,725.18 | $ 15,123.74 S 8,781.14 | S - S 6,342.60 233.2 hrs
252 |Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3-0 2269 | $ 1,134.38 45%| S 153.14 | $ 1,287.52 30% 60% 10% S 386.25 | $ 772.51 | $ 128.75 6.4 hrs
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All-in Rate Indirect Costs All-in Rate Split
:‘;’ Item NRM PBS All-in Total il Indirect Total fotalcest Lab Mat Equip Labour Materials CD"S'tI’uCtID" jotalipEticuss Estimate Class Assumptions
Ref Total Equipment
[$/unit] 1] [%] [$] 1] [%] [%] [%] 1] [$] 1] [hours]
253 |Glazed ceramic floor tile; anti-slip tiles Bldg 4.4.6.3-0 76.23 | $ 3,811.50 45%| S 514.55 | S 4,326.05 30% 60% 10% S 1,297.82 | $ 2,595.63 | $ 432.61 21.5 hrs
254 |Line painting to Floors 3.2.1.6 Bldg 4.4.6.3 S - 45%| S 554.75 | $ 1,881.59 30% 60% 10% S 1,787.54 | S - S 94.05 50.0 hrs
255 |Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3 22,69 | S 13,612.50 45%| $ 1,837.69 | S 15,450.19 30% 60% 10% S 4,635.06 | $ 9,270.11 | $ 1,545.02 76.7 hrs
256 [Two coats of epoxy anti-slip floor paint on screed Bldg 4.4.6.3 4719 | $ 28,314.00 45% $ 3,822.39|$ 32,136.39 30% 60% 10% S 9,640.92 | S 19,281.83 | $ 3,213.64 159.5 hrs|
257 |Cement and sand (1:3) screeds; 50mm thick Bldg 4.4.6.3 2269 | S 22,914.38 45%| $ 3,093.44 | $ 26,007.82 30% 60% 10% S 7,802.34 | $ 15,604.69 | S 2,600.78 129.1 hrs|
258 [Two coats of epoxy anti-slip floor paint on screed Bldg 4.4.6.3 4719 | $ 47,661.90 45% $ 6,434.36 | $ 54,096.26 30% 60% 10% S 16,228.88 | $ 32,457.75 | $ 5,409.63 268.6 hrs
Ceiling finish. $ - 45%| $ - s - $ - 18 - s - -
259 [Paints to ceilings (Storage); two coats emulsion paint 3.3.1.1 Bldg 4.4.6.4 545 | $ 5,499.45 45%) S 74243 | S 6,241.88 30% 60% 10% S 1,872.56 | $ 3,745.13 | $ 624.19 31.0 hrs
260 |Paints to ceilings; two coats emulsion paint 3.3.1.1 Bldg 4.4.6.4 9.08 | $ 5,445.00 45%| S 735.08 | $ 6,180.08 30% 60% 10% S 1,854.02 | $ 3,708.05 | $ 618.01 30.7 hrs
261 |Acoustic ceilings to Offices on anti vibration mounting 3.3.3.1 Bldg 4.4.6.4-0 98.01 | $ 24,502.50 45%| $ 3,307.84 | $ 27,810.34 30% 60% 10% S 8,343.10 | $ 16,686.20 | S 2,781.03 138.1 hrs|
S - 45%| $ - s - 30% 60% 0% |$ - s - |3 - -
Sub-Total S 288,364.59 $ 140,358.46 | $ 735,259.72 $ 425,015.68 | $ 197,322.99 | $ 112,921.05 10,671.0 hrs
ELEVATORS, LIFTS AND HOISTS
262 |Dock Levellers (Elec Operated) 5.10.7.1 Bldg 4.4.6.7 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,
263 (Rubber Bumpers on Wall at Loading Bay 5.10.7.1 Bldg 4.4.6.7 400.00 | S 3,200.00 45%) S 432.00 | $ 3,632.00 30% 60% 10% S 1,089.60 | $ 2,179.20 | $ 363.20 18.0 hrs
264 (Temporary prefabricated Loading dock (use during construction) Bldg 4.4.6.7 6,000.00 | S 6,000.00 45%| S 810.00 | $ 6,810.00 30% 60% 10% S 2,043.00 | S 4,086.00 | S 681.00 33.8 hrs
S - 45%| $ - $ - S R S - 3 R i
Sub-Total $ 25,200.00 $ 3,402.00 | $ 28,602.00 $ 8,580.60 | $ 17,161.20 | $ 2,860.20 142.0 hrs|
BUILDING SERVICES
Sanitary appli S - 45% $ - s - $ - 18 - s - 5
265 (Washroom Accessories (complete Male/Fe/HC) 5.1.1.1 Bldg 4.4.6.14-0 52,000.00 | $ 52,000.00 45%| $ 7,020.00 | $ 59,020.00 30% 60% 10% S 17,706.00 | $ 35,412.00 | $ 5,902.00 266.4 hrs
Disposal equip S - 45% $ - s - $ - 8 - s - -
266 |Garbage/Recycling Equipment 5.3.3.1 Bldg 4.4.6.14-0 562.65 | $ 562.65 45%| S 7596 | $ 638.61 30% 60% 10% S 191.58 | $ 383.16 | S 63.86 3.2 hrs
Water install $ - 45% $ - s - $ - 8 - s - -
267 [Hot and cold water installations; complete installation Bldg 4.2.1.4 44.47 | $ 11,116.88 45%| $ 1,500.78 | $ 12,617.65 30% 60% 10% S 3,785.30 | $ 7,570.59 | $ 1,261.77 56.9 hrs
268 [Stand alone Demineralized water tank on Metal stand (1000 gallons Bldg 4.2.6.2 12,000.00 | $ 12,000.00 45%| $ 1,620.00 | $ 13,620.00 30% 60% 10% S 4,086.00 | $ 8,172.00 | $ 1,362.00 67.6 hrs
Cap)
Water install S - 45% $ - S - S - $ - S - |
269 |Water Heater 100 litres Bldg 4.2.6.2 S - 45%| S 203.40| S 3,814.95 30% 60% 10% S 655.40 | $ - S 3,159.55 16.7 hrs
Uninterruptible Power Supply $ - 45% $ - S - S - $ - S - -
270 |Static UPS including Control panel & Batteries for 500 KVA @ Bldg 4.1.1.5 820.00 | $ 410,000.00 45%| $ 55,350.00 | $ 465,350.00 30% 60% 10% S 139,605.00 | $ 279,210.00 S 46,535.00 2,046.0 hrs
$495/KVA
271 |Inverter Panels Bldg 4.1.1.5 750.00 | $ 1,500.00 45%| S 202.50 | $ 1,702.50 30% 60% 10% S 510.75 | $ 1,021.50 | $ 170.25 7.5 hrs
272 |Battery Racks Bldg 4.1.1.5 2,400.00 | $ 4,800.00 45%| S 648.00 | S 5,448.00 30% 60% 10% S 1,634.40 | $ 3,268.80 | $ 544.80 24.0 hrs
$ - 45% $ - $ - $ - $ - $ - |
ELECTRICAL $ - 45%| $ - s - $ - s -8 - -
273 |Sub Station (prefabricated) @ $45,000 Bldg4.1.1.1 45,000.00 | $ 45,000.00 45%| $ 6,075.00 | $ 51,075.00 30% 60% 10% S 15,322.50 | $ 30,645.00 | $ 5,107.50 253.6 hrs
$ - 45% $ - s - $ - s -8 - -
274 |Transformer - 1000 KVA Bldg 4.1.1.1 29,700.00 | $ 29,700.00 45%| $ 4,009.50 | $ 33,709.50 30% 60% 10% S 10,112.85 | $ 20,225.70 | $ 3,370.95 148.2 hrs
275 |Transformer - 1500 KVA Bldg4.1.1.1 61,000.00 | $ 61,000.00 45%| $ 8,235.00 | $ 69,235.00 30% 60% 10% S 20,770.50 | $ 41,541.00 | $ 6,923.50 304.4 hrs
276 |Transformer - 2000 KVA Bldg4.1.1.1 73,000.00 | $ 73,000.00 45%| $ 9,855.00 | $ 82,855.00 30% 60% 10% S 24,856.50 | $ 49,713.00 | $ 8,285.50 364.3 hrs
$ - 45% $ - $ - $ - $ - $ - -
277 |Standby Generator (Diesel powered) 1000 KVA @ $350,000 Bldg 4.1.2.1 350,000.00 | $ 350,000.00 45%| $ 47,250.00 | $ 397,250.00 30% 60% 10% S 119,175.00 | $ 238,350.00 | S 39,725.00 1,746.6 hrs|
$ - 45% $ - s - $ - s -8 - -
278 |Ring Main Unit 11 kv including Electrical terminations @ $29,700 Bldg4.1.1.1 29,700.00 | $ 89,100.00 45%| $ 12,028.50 | $ 101,128.50 30% 60% 10% S 30,338.55 | $ 60,677.10 | S 10,112.85 444.6 hrs
$ - 45% $ - s - $ - s - s - -
279 |Lighting and power installation - Offices 250m2 - Bldg 4.1.5.3-0 190.58 | $ 47,643.75 45%)| $ 6,431.91|$ 54,075.66 30% 60% 10% S 16,222.70 | $ 32,44539 | S 5,407.57 237.8 hrs
280 |Electrical Installation - Storage Area - 1010 m2 - Lighting Installation Bldg 4.1.5.2 79.86 | $ 80,658.60 45%| $ 10,888.91 | S 91,547.51 30% 60% 10% S 27,464.25 | $ 54,928.51 | $ 9,154.75 402.5 hrs
281 [(Electrical Installation - Facility/Clean up/Drum Handling-630 m2 Bldg 4.1.5.2 79.86 | $ 50,311.80 45%| $ 6,792.09 | $ 57,103.89 30% 60% 10% S 17,131.17 | $ 34,262.34 | $ 5,710.39 251.1 hrs
282 (Electrical Installation -HVAC /Electrical Rm - 600 m2 - Lighting Bldg 4.1.5.2 79.86 | $ 47,916.00 45%| $ 6,468.66 | $ 54,384.66 30% 60% 10% S 16,315.40 | $ 32,630.80 | $ 5,438.47 239.1 hrs
Installation
283 [Lightening Arrestor (c/w earthing wire, copper rods) Bldg 4.1.5.2 20,000.00 | $ 20,000.00 45%| $ 2,700.00 | $ 22,700.00 30% 60% 10% S 6,810.00 | $ 13,620.00 S 2,270.00 99.8 hrs
$ - 45% $ - s - $ - s - s - -
Space Heating & Air Treatment $ - 45% $ - S - S - $ - S - -
284 |Heating - Offices - 250 m2 47.45 | $ 11,863.50 45%| $ 1,601.57 | S 13,465.07 30% 60% 10% S 4,039.52 | $ 8,079.04 | $ 1,346.51 58.4 hrs
285 [Cooling - Offices - 250 m2 56.22 | $ 14,053.88 45%| $ 1,897.27 | $ 15,951.15 30% 60% 10% S 4,785.34 | $ 9,570.69 | $ 1,595.11 69.2 hrs
286 |Ductwork - Offices - 250 m2 14042 | $ 35,103.75 45%| $ 4,739.01($ 39,842.76 30% 60% 10% S 11,952.83 | S 23,905.65 | $ 3,984.28 176.8 hrs
$ - 45%| $ - |s - $ - 8 - |8 - -
287 |Heating - Storage Area - 1010 m2 PROC4.2.1.7 39.01 | $ 39,396.06 45%| $ 5,318.47 | $ 44,714.53 30% 60% 10% S 13,414.36 | S 26,828.72 | S 4,471.45 194.1 hrs
288 |BMS System Installation PROC4.2.1.7 9.83 | $ 9,932.34 45%| $ 1,340.87 | $ 11,273.21 30% 60% 10% S 3,381.96 | $ 6,763.92 | $ 1,127.32 48.9 hrs
$ - 45%| $ - |s - $ -8 - |8 - -
289 [Heating - Facility/Clean up/Drum Handling - 630 m2 PROC4.2.1.7 39.01 | $ 24,573.78 45%| $ 3,317.46 | $ 27,891.24 30% 60% 10% S 8,367.37 | $ 16,734.74 | S 2,789.12 121.1 hrs
290 |BMS System Installation PROC4.2.1.7 983 | S 6,195.42 45%| S 836.38 | S 7,031.80 30% 60% 10% S 2,109.54 | $ 4,219.08 | $ 703.18 30.5 hrs
$ - 45%| $ - |s - $ - 8 - |8 - -
291 [Heating - HVAC/Elec Rm - 600 m2 PROC4.2.1.7 39.01 | $ 23,403.60 45%| $ 3,159.49 | $ 26,563.09 30% 60% 10% S 7,968.93 | $ 15,937.85 | $ 2,656.31 115.3 hrs|
292 |BMS System Installation PROC4.2.1.7 983 | $ 5,900.40 45%| S 796.55 | $ 6,696.95 30% 60% 10% S 2,009.09 | $ 4,018.17 | $ 669.70 29.1 hrs
$ - 45%| $ - s - $ -8 -8 - -
SPRINKLER INSTALLATION $ - 45%| $ - |s - $ - 8 - |8 - -
293 |Offices - 250 m2 Bldg 4.2.10.3-0 36.96 | $ 9,240.00 45%| $ 1,247.40 | S 10,487.40 30% 60% 10% S 3,146.22 | $ 6,292.44 | $ 1,048.74 45.5 hrs
294 |Storage Area - 1010 m2 Bldg 4.2.10.1 36.96 | $ 37,329.60 45%| $ 5,039.50 | $ 42,369.10 30% 60% 10% S 12,710.73 | $ 25,421.46 | S 4,236.91 183.9 hrs|
295 [Facility/Clean up/Drum Handling - 630 m2 Bldg 4.2.10.1 36.96 | S 23,284.80 45% $ 3,143.45 | $ 26,428.25 30% 60% 10% S 7,928.47 | $ 15,856.95 | S 2,642.82 114.7 hrs
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296 [HVAC/Elec Rm - 600 m2 Bldg 4.2.10.1 36.96 | $ 22,176.00 45%| $ 2,993.76 | $ 25,169.76 30% 60% 10% S 7,550.93 | $ 15,101.86 | S 2,516.98 109.3 hrs
$ - 45% $ - $ - $ - $ - $ - -
COMMUNICATION INSTALLATION - Fire/Voice Alarm $ - 45% $ - |s - $ - 8 - s - -
297 |Offices - 250 m2 Bldg 4.1.3.8-0 2138 | $ 5,346.00 45%| S 721.71| S 6,067.71 30% 60% 10% S 1,820.31 | $ 3,640.63 | $ 606.77 26.7 hrs
298 |Storage Area - 1010 m2 Bldg 4.1.3.4 2138 | S 21,597.84 45%| $ 291571 | $ 24,513.55 30% 60% 10% S 7,354.06 | $ 14,708.13 | $ 2,451.35 107.8 hrs|
299 [Facility/Clean up/Drum Handling - 630 m2 Bldg 4.1.3.4 2138 | $ 13,471.92 45%| $ 1,818.71 | S 15,290.63 30% 60% 10% S 4,587.19 | $ 9,174.38 | $ 1,529.06 67.2 hrs
300 [HVAC/Elec Rm - 600 m2 Bldg 4.1.3.4 2138 | $ 12,830.40 45%| $ 1,732.10 | $ 14,562.50 30% 60% 10% S 4,368.75 | $ 8,737.50 | $ 1,456.25 64.0 hrs
$ - 45% $ - $ - $ - $ - $ - -
Natural Gas llation S - 45% $ - |s - $ - 8 - s - -
Not Required S - 45% $ - $ - S - $ - $ - |
Heating, Ventilation and Air Conditioning S - 45% $ - $ - S - S - $ - -
301 |Building Management system tie ins for Office building Heating & 5.6.1.1 Bldg 4.2.2.7-0 3288 | $ 8,221.13 45%) $ 1,109.85 | $ 9,330.98 30% 60% 10% S 2,799.29 | $ 5,598.59 | $ 933.10 40.5 hrs
Cooling system
302 |Main Steam line tie ins from Main Source 5.6.1.1 Bldg 4.2.2.7-0 25,000.00 | $ 25,000.00 45%| $ 3,375.00 | $ 28,375.00 30% 60% 10% S 8,512.50 | $ 17,025.00 | $ 2,837.50 123.2 hrs
303 |Local ventilation to WC 5.6.1.1 Bldg 4.2.2.7-0 43560 | $ 1,742.40 45%| S 23522 | S 1,977.62 30% 60% 10% S 593.29 | $ 1,186.57 | $ 197.76 8.6 hrs
304 |Ventilation system to toilet areas 5.6.1.1 Bldg 4.2.2.7-0 3630 | $ 1,815.00 45%| S 245.03 | $ 2,060.03 30% 60% 10% S 618.01 | $ 1,236.02 | $ 206.00 8.9 hrs
305 |Electrical Space Heaters at Storage Area - 1010 M2 5.6.2.1 Bldg 4.2.6.2 1,500.00 | $ 6,000.00 45%)| S 810.00 | $ 6,810.00 30% 60% 10% 5 2,043.00 | $ 4,086.00 | $ 681.00 29.9 hrs
306 |Clean Breathing Air System Plant 5.7.1.1 PROC4.2.1.7 45,900.00 | $ 91,800.00 45%| S 12,393.00 | 104,193.00 30% 60% 10% S 31,257.90 | $ 62,515.80 | $ 10,419.30 452.3 hrs
307 |Service Air System Plant 5.7.1.1 PROC4.2.1.7 23,000.00 | $ 23,000.00 45%| $ 3,105.00 | $ 26,105.00 30% 60% 10% S 7,831.50 | $ 15,663.00 | S 2,610.50 113.3 hrs
308 |Instrument System Plant (with dessicant air dryer) 5.7.1.1 PROC4.2.1.7 23,000.00 | $ 23,000.00 45%| $ 3,105.00 | $ 26,105.00 30% 60% 10% S 7,831.50 | $ 15,663.00 | S 2,610.50 113.3 hrs|
307 [Exhaust Fan with Mech operated Louvers c/w control system 5.7.3.1 Bldg 4.4.6.5 28,000.00 | $ 168,000.00 45%| $ 22,680.00 | $ 190,680.00 30% 60% 10% S 57,204.00 | $ 114,408.00 | $ 19,068.00 838.4 hrs
309 |Pre fab Mech Operated Metal Louvres (prefinished)2x3M 5.7.3.1 Bldg 4.4.6.5 1,200.00 | $ 7,200.00 45%| S 972.00 | $ 8,172.00 30% 60% 10% S 2,451.60 | $ 4,903.20 | $ 817.20 35.5 hrs
Electrical install S - 45% $ - s - $ - 18 - |3 - -
310 |Electrical Main Junction & Distribution Box 5.8.1.1 Bldg 4.1.1.2 S - 45%| S 182.69 (S 17,475.08 30% 60% 10% S 588.68 | $ - S 16,886.40 14.6 hrs
311 |Internal LV wiring 5.8.1.1 Bldg 4.1.1.2 S - 45%| $ 5,115.43 | $ 23,977.84 30% 60% 10% S 16,483.05 | $ - S 7,494.80 408.2 hrs|
312 |Lighting & Fixtures (Office) 5.8.3.1 Bldg 4.1.5.2-0 300.00 | $ 3,600.00 45%| S 486.00 | $ 4,086.00 30% 60% 10% S 1,225.80 | $ 2,451.60 | $ 408.60 18.0 hrs,
313 |Lighting & Fixtures (Storage ) 5.8.3.1 Bldg 4.1.5.2 300.00 | $ 6,000.00 45%| S 810.00 | $ 6,810.00 30% 60% 10% S 2,043.00 | $ 4,086.00 | $ 681.00 29.9 hrs
314 |Lighting & Fixtures (HVAC room) 5.8.3.1 Bldg 4.1.5.2 300.00 | $ 2,400.00 45%| S 324.00 | 2,724.00 30% 60% 10% S 817.20 | $ 1,634.40 | $ 272.40 12.0 hrs
315 |Lighting & Fixtures (External) 5.8.3.1 Bldg 4.1.5.2 300.00 | $ 5,400.00 45%| S 729.00 | $ 6,129.00 30% 60% 10% S 1,838.70 | $ 3,677.40 | $ 612.90 26.9 hrs
316 |Special Lighting systems 5.8.4.1 Bldg 4.1.5.2 500.00 | $ 2,000.00 45%| S 270.00 | $ 2,270.00 30% 60% 10% S 681.00 | $ 1,362.00 | $ 227.00 10.0 hrs
317 |Way finding Signs (llluminated) 5.8.4.1 Bldg 4.1.5.2 350.00 | $ 5,600.00 45%| S 756.00 | S 6,356.00 30% 60% 10% S 1,906.80 | $ 3,813.60 | $ 635.60 27.9 hrs
$ - 45% $ - $ - $ - $ - $ - -
Fire and lightening pr S - 45% $ - s - $ - 18 - s - §
318 [Fire alarms/appliances Bldg 4.1.6.1 14.00 | $ 35,000.00 45%| $ 4,725.00 | $ 39,725.00 30% 60% 10% S 11,917.50 | $ 23,835.00 | $ 3,972.50 174.7 hrs|
319 |Lightening protection system 5.11.2.1 Bldg 4.1.6.1 2.00 | $ 5,000.00 45%| S 675.00 | S 5,675.00 30% 60% 10% S 1,702.50 | $ 3,405.00 | $ 567.50 25.0 hrs|
320 |Fire and Smoke Detectors Bldg 4.1.6.1 250.00 | $ 4,000.00 45%| S 540.00 | $ 4,540.00 30% 60% 10% S 1,362.00 | $ 2,724.00 | $ 454.00 20.0 hrs
Ce ication, security and control $ - 45% $ - S - S - $ - S - -
321 |LAN 5.12.1.2 Bldg 4.1.3.5-0 1,200.00 | $ 14,400.00 45%| $ 1,944.00 | S 16,344.00 30% 60% 10% S 4,903.20 | $ 9,806.40 | $ 1,634.40 71.9 hrs
322 (Internal Communication system; Telecommunication System 5.12.1.1 Bldg 4.1.3.1 385 S 9,586.50 45%| $ 1,294.18 | $ 10,880.68 30% 60% 10% S 3,264.20 | $ 6,528.41 | $ 1,088.07 47.8 hrs
323 |Public address system 5.12.1.1 Bldg 4.1.3.1 385 |$ 9,586.50 45%| $ 1,294.18 | $ 10,880.68 30% 60% 10% S 3,264.20 | $ 6,528.41 | $ 1,088.07 47.8 hrs
324 [Central security control devices; Security Systems; Security Lights and |5.12.1.1 Bldg 4.1.3.1 385 S 9,586.50 45%| $ 1,294.18 | $ 10,880.68 30% 60% 10% S 3,264.20 | $ 6,528.41 | $ 1,088.07 47.8 hrs
lighting system,
325 |TV monitors 5.12.1.14 Bldg 4.1.3.6-0 1,200.00 | $ 9,600.00 45%| $ 1,296.00 | $ 10,896.00 30% 60% 10% S 3,268.80 | $ 6,537.60 | $ 1,089.60 47.9 hrs
326 [Surveillance equipment; detectors and alarms 5.12.1.1 Bldg 4.1.3.2 770 | $ 19,173.00 45%| $ 2,588.36 | $ 21,761.36 30% 60% 10% S 6,528.41 | $ 13,056.81 | S 2,176.14 95.7 hrs
ilders work in with building services $ - 45% S - S - S - $ - S - -
327 |Cutting and Patching 5.14.1.1 STIE 4.2.11.1 300.00 | $ 30,000.00 45% $ 4,050.00 | $ 34,050.00 30% 60% 10% S 10,215.00 | $ 20,430.00 | $ 3,405.00 169.0 hrs
328 |Fire & smoke stopping 5.14.1.1 Bldg 4.1.6.1 10.00 | $ 24,900.00 45%| $ 3,361.50 | $ 28,261.50 30% 60% 10% S 8,478.45 | $ 16,956.90 | S 2,826.15 140.3 hrs
329 [Ducts/Pipe sleeves/Openings 5.14.1.1 STIE 4.2.11.1 300.00 | $ 45,000.00 45%| $ 6,075.00 | $ 51,075.00 30% 60% 10% S 15,322.50 | $ 30,645.00 | $ 5,107.50 253.6 hrs
330 |Housekeeping pads; 150mm thick 5.14.1.1 Bldg4.4.1.1 400.00 | $ 108,000.00 45%| $ 14,580.00 | $ 122,580.00 30% 60% 10% S 36,774.00 | $ 73,548.00 | $ 12,258.00 591.9 hrs
331 |Housekeeping pads; 100mm thick 5.14.1.1 Bldg4.4.1.1 300.00 | $ 11,250.00 45%| $ 1,518.75 | $ 12,768.75 30% 60% 10% S 3,830.63 | $ 7,661.25 | $ 1,276.88 61.7 hrs
Ducts for incoming services $ - 45% $ - S - S - $ - S - -
332 [Excavation for Duct bank for services (incoming) SPRP 4.4.7.1 $ - 45% S 876.66 | $ 4,025.41 60% 30% 10% S 2,824.79 | $ 1,200.62 | $ - 81.5 hrs
333 [Concrete in blinding for Duct bank for services (incoming) Bldg 4.4.1.1 $ - 45% S 22821]S 543.22 60% 30% 10% S 7352 | $ 9.80 | $ 459.90 2.0 hrs|
334 [Concrete in base slab Duct bank for services (incoming) Bldg 4.4.1.1 $ - 45% S 3465|$ 809.71 60% 30% 10% S 111.65 | $ 77.18 | $ 620.87 3.0 hrs|
335 [Concrete in walls Duct bank for services (incoming) Bldg 4.4.1.1 $ - 45% S 98.82|$ 1,987.28 60% 30% 10% S 31842 | $ 220.17 | $ 1,448.70 8.7 hrs
336 [Concrete in roof slab Duct bank for services (incoming) Bldg 4.4.1.1 $ - 45% S 3465|$ 809.71 60% 30% 10% S 111.65 | $ 77.18 | $ 620.87 3.0 hrs
337 [Formwork in walls Duct bank for services (incoming) Bldg 4.4.1.1 $ - 45% $ 6,108.83 | $ 20,676.73 60% 30% 10% S 19,684.00 | $ - S 992.72 535.3 hrs
338 [Formwork for Duct bank for services (incoming) Bldg 4.4.1.1 $ - 45% $ 7,144.08 | $ 23,713.30 60% 30% 10% S 23,019.81 | S - S 693.50 626.0 hrs
339 [Formwork for roof slab Duct bank for services (incoming) Bldg 4.4.1.1 $ - 45% $ 3,572.04|$ 11,856.65 60% 30% 10% S 11,509.90 | $ - S 346.75 313.0 hrs
340 [Reinforcement for Duct bank for services (incoming) Bldg 4.4.1.2 $ - 45% $ 1,140.77 | $ 4,507.43 60% 30% 10% S 3,675.82 | S - S 831.62 100.0 hrs
Tie-ins to services $ - 45% $ - S - S - $ - S - -
Testing and building services S - 45%| $ - s - S - s - s - -
341 |Testing Telecommunication System; STIE4.1.7.4 70.50 | $ 1,128.00 45%| S 355.32 | $ 1,483.32 70% 15% 15% S 1,038.32 | $ 22250 | $ 222.50 15.2 hrs
342 |Testing Public Address System; STIE4.1.7.4 70.50 | $ 1,128.00 45%| S 355.32 | $ 1,483.32 70% 15% 15% S 1,038.32 | $ 222.50 | $ 222.50 15.2 hrs
343 |Testing Fire Detection and Alarm Systems STIE 4.3.7.2 70.50 | $ 1,128.00 45%| S 355.32 | $ 1,483.32 70% 15% 15% S 1,038.32 | $ 22250 | $ 222.50 15.2 hrs
344 [Testing Security Systems; Surveillance equipment; detectors STIE 4.3.7.2 7050 | $ 1,128.00 45%, S 35532 | $ 1,483.32 70% 15% 15% S 1,038.32 | $ 22250 | $ 222.50 15.2 hrs
345 [Testing Security Systems; Surveillance equipment; alarms STIE 4.3.7.2 70.50 | $ 1,128.00 45%, S 35532 | $ 1,483.32 70% 15% 15% S 1,038.32 | $ 22250 | $ 222.50 15.2 hrs
346 |Testing Security Systems; Security Lights and lighting system, iny Nr STIE4.1.7.4 70.50 | $ 1,128.00 45%| $ 355.32 | $ 1,483.32 70% 15% 15% S 1,038.32 | S 22250 | $ 222.50 15.2 hrs
347 |Commissioning Telecommunication System; STIE 4.1.7.4 70.50 | $ 2,256.00 45%| S 710.64 | S 2,966.64 70% 15% 15% S 2,076.65 | $ 445.00 | $ 445.00 30.4 hrs
348 |Commissioning Public Address System; STIE 4.1.7.4 70.50 | $ 2,256.00 45%| S 710.64 | S 2,966.64 70% 15% 15% S 2,076.65 | $ 445.00 | $ 445.00 30.4 hrs
349 |Commissioning Fire Detection and Alarm Systems STIE 4.3.7.2 70.50 | $ 2,256.00 45%| S 710.64 | S 2,966.64 70% 15% 15% S 2,076.65 | $ 445.00 | $ 445.00 30.4 hrs
350 (Commissioning Security Systems; Surveillance equipment; detectors STIE 4.3.7.2 7050 | $ 2,256.00 45% S 71064 | $ 2,966.64 70% 15% 15% S 2,076.65 | $ 445.00 | $ 445.00 30.4 hrs
351 [Commissioning Security Systems; Surveillance equipment; alarms STIE 4.3.7.2 7050 | $ 2,256.00 45% S 71064 | $ 2,966.64 70% 15% 15% S 2,076.65 | S 445.00 | $ 445.00 30.4 hrs
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All-in Rate Indirect Costs All-in Rate Split
;‘;’ Item NRM PBS All-in Total Bty Indirect Total UCEEEEE Lab Mat Equip Labour Materials Cons'tructlon [olaibELEEE Estimate Class Assumptions
Ref Total Equipment
[$/unit] 1] [%] [$] 1] [%] [%] [%] 1] [$] 1] [hours]
352 |Commissioning Security Systems; Security Lights and lighting system, STIE4.1.7.4 70.50 | $ 2,256.00 45%| S 71064 | $ 2,966.64 70% 15% 15% |$ 2,076.65 | $ 445.00 | $ 445.00 30.4 hrs
iny Nr
353 (Specialist Training and Information sharing 5.15.1.1 Bldg 4.4.8.1.3 $ - 45% $ 4,29254 | $ 13,831.51 70% 15% 15% S 13,831.51 | $ - S - 342.5 hrs
$ - 45% $ - 1s - $ - 8 - 8 - -
Sub-Total $ 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|
MISCELLANEOUS METALWORK
354 [Railings at Roof top; mild steel balustrade and steel handrail; 1100mm Bldg 4.4.3.3 490.05 | S 71,547.30 45% S 9,658.89 | $ 81,206.19 30% 60% 10% S 24,361.86 | $ 48,723.71 | $ 8,120.62 362.3 hrs
high
355 [Miscellaneous metals (Offices) Bldg 4.4.3.5-0 50,000.00 | $ 50,000.00 45%| S 6,750.00 | $ 56,750.00 30% 60% 10% S 17,025.00 | $ 34,050.00 | $ 5,675.00 253.2 hrs
356 [Miscellaneous Mmetals (Building) Bldg 4.4.3.1 200,000.00 | $ 200,000.00 45%| S 27,000.00 | $ 227,000.00 30% 60% 10% S 68,100.00 | $ 136,200.00 | $ 22,700.00 1,012.7 hrs
$ - 45% $ - $ - $ - $ - $ - -
Sub-Total $ 321,547.30 $ 43,408.89 | $ 364,956.19 $ 109,486.86 | $ 218,973.71 | $ 36,495.62 1,628.2 hrs
INTERNAL FITTINGS, FURNISHINGS AND EQUIPMENT
General fixtures and fittings $ - 45% $ - S - S - $ - S - -
357 |Furniture to Offices (18 personnel) Bldg 4.4.6.13-0 3,500.00 | $ 63,000.00 45%| $ 8,505.00 | $ 71,505.00 30% 60% 10% S 21,451.50 | $ 42,903.00 | $ 7,150.50 355.0 hrs
358 |Furniture to Conference room and Admin area Bldg 4.4.6.13-0 75,000.00 | $ 75,000.00 45%| S 10,125.00 | 85,125.00 30% 60% 10% S 25,537.50 | $ 51,075.00 | $ 8,512.50 422.6 hrs
359 |Window Blinds; 2.0m wide Bldg 4.4.6.13-0 S - 45%| $ 6,703.28 | $ 23,410.81 30% 60% 10% S 21,599.44 | $ - S 1,811.37 382.1 hrs
360 |Eye wash Station Bldg 4.4.6.14-0 3,500.00 | $ 7,000.00 45%| S 945.00 | $ 7,945.00 30% 60% 10% S 2,383.50 | $ 4,767.00 | $ 794.50 39.4 hrs
361 |Emergency Shower Bldg 4.4.6.14-0 7,500.00 | $ 15,000.00 45%| $ 2,025.00 | $ 17,025.00 30% 60% 10% S 5,107.50 | $ 10,215.00 | $ 1,702.50 84.5 hrs
362 |Laboratory Shelving Bldg 4.4.6.14-0 3,000.00 | $ 3,000.00 45%| S 405.00 | $ 3,405.00 30% 60% 10% S 1,021.50 | $ 2,043.00 | $ 340.50 16.9 hrs
363 |Change room station Bldg 4.4.6.14-0 3,500.00 | $ 3,500.00 45%| $ 47250 | $ 3,972.50 30% 60% 10% S 1,191.75 | $ 2,383.50 | $ 397.25 19.7 hrs
364 |Fume hoods - cover at all tanks Bldg 4.2.2.5 12,000.00 | $ 300,000.00 45%| $ 40,500.00 | $ 340,500.00 30% 60% 10% S 102,150.00 | $ 204,300.00 | S 34,050.00 1,690.4 hrs
365 |Fume hoods @ Drum Cleaning Area Bldg 4.2.2.5 15,000.00 | $ 30,000.00 45%| $ 4,050.00 | $ 34,050.00 30% 60% 10% S 10,215.00 | $ 20,430.00 | $ 3,405.00 169.0 hrs
365 |Radiation monitors (Storage area) Bldg 4.1.9.1 S - 45%| $ - Excluded 30% 60% 10%
366 |SAM - Small Article Monitor Bldg 4.1.9.1 81,000.00 | $ 81,000.00 45%| S 10,935.00 | S 91,935.00 30% 60% 10% S 27,580.50 | $ 55,161.00 | $ 9,193.50 404.2 hrs
367 |Motion detector Bldg 4.1.9.1 988.00 | $ 7,904.00 45%| $ 1,067.04 | $ 8,971.04 30% 60% 10% S 2,691.31 | $ 5,382.62 | $ 897.10 39.4 hrs
$ - 45% $ - s - $ - s -8 - -
Sub-Total S 585,404.00 S 85,732.82 | $ 687,844.35 $ 220,929.50 S 398,660.12 | $ 68,254.72 3,623.3 hrs
PROCESS EQUIPMENT
PHT D20 Supply Tanks (8 ea) S - 45%| S - S - S - S - S - -
368 [Tanks 100 Mg 38110 - SS 304 Class 6 PROC4.2.5.4 572,000.00 | $ 4,576,000.00 45%| S - S 4,576,000.00 0% 100% 0% S - S 4,576,000.00 | $ - - From previous estimate
369 [Tanks 100 Mg 38110 - Installation PROC4.2.5.4 13,500.00 | $ 108,000.00 45%| S - S 108,000.00 0% 85% 15% S - S 91,800.00 | $ 16,200.00 - From previous estimate
370 [Tanks 100 Mg 38110 - Commissioning PROC4.2.5.4 4,050.00 | $ 32,400.00 45%| S 10,206.00 | S 42,606.00 70% 15% 15% S 29,824.20 | $ 6,390.90 | S 6,390.90 4435 hrs From previous estimate
371 |Pressure sensors PROC4.2.1.3 S - 45% S 2,537.83 | S 12,313.45 S 8,177.45 | $ - S 4,136.00 199.9 hrs
372 |Level sensors PROC4.2.1.3 S - 45% S 3,383.77 | $ 47,207.27 S 10,903.27 | $ - S 36,304.00 266.6 hrs
373 [Pressure Gauges PROC4.2.1.3 S - 45%| S 3,383.77 | $ 34,791.27 S 10,903.27 | $ - S 23,888.00 266.6 hrs
374 |Piping - S Steel - Inlets - 3 " for 100 Mg Tanks PROC4.2.1.1 S - 45%| S 18,240.65 | S 90,065.42 S 58,775.42 | $ - S 31,290.00 1,436.9 hrs
375 [Piping - S Steel - Outlet - 3" for 100 Mg Tanks PROC4.2.1.1 S - 45%| S 18,240.65 | S 90,065.42 S 58,775.42 | $ - S 31,290.00 1,436.9 hrs
376 [Switches - 2 level PROC4.2.1.3 S - 45%| S 2,923.10 | $ 25,594.88 S 9,418.88 | $ - S 16,176.00 233.2 hrs
377 |Transmitters - 2 ea PROC4.2.1.3 S - 45% S 3,340.69 | S 19,628.44 S 10,764.44 | S - S 8,864.00 266.6 hrs
378 |Beetle - Leak Detection - 1 ea PROC4.2.1.3 S - 45% S 1,67034 | S 11,446.22 S 5,382.22 | $ - S 6,064.00 133.3 hrs
379 |lsolation Valve PROC4.2.1.2 S - 45%| $ 164.96 | S 21,147.53 S 53153 | $ - S 20,616.00 13.0 hrs
380 |Data Cables to Control room Bldg 4.1.3.1 12.10 | $ 8,712.00 45%| $ 784.08 | $ 9,496.08 20% 60% 20% S 1,899.22 | S 5,697.65 | S 1,899.22 27.8 hrs
381 (Item-6- Cover gas Vent Control Valve pnuematic control Valve and PROC4.2.1.2 S - 45%| S 2062 |S 856.44 S 66.44 | $ - S 790.00 1.6 hrs
Accessories
382 |ltem - 8 - Cover Gas Relief Valve PROC4.2.1.2 S - 45%| S 2062|5S 686.44 S 66.44 | S - S 620.00 1.6 hrs
383 |ltem - 9 - Main Outlet Header Isolation Valve PROC4.2.1.2 S - 45%| S 2062 S 646.44 S 66.44 | S - S 580.00 1.6 hrs|
384 |ltem - 11 & 12 - Outlet Isolation Valves PROC4.2.1.2 S - 45%| S 41.241$ 1,292.88 S 132.88 | $ - S 1,160.00 3.2 hrs|
385 |ltem - 15 - Main Inlet Header Isolation Valve PROC4.2.1.2 S - 45%| S 2062 |S 646.44 S 66.44 | $ - S 580.00 1.6 hrs
386 |ltem 24 & 25 - Inlet Isolation Valve PROC4.2.1.2 S - 45%| S 41.2415S 1,292.88 S 132.88 | $ - S 1,160.00 3.2 hrs
387 |(Item - 26 - Cover Gas Supply Isolation Valve PROC4.2.1.2 S - 45%| S 2062 |5S 646.44 S 66.44 | $ - S 580.00 1.6 hrs
388 (Item - 28 - Supply Header Isolation Valve PROC4.2.1.2 S - 45%| S 2062 S 646.44 S 66.44 | S - S 580.00 1.6 hrs|
389 |ltem - 29 - Vacuum Relief Valve PROC4.2.1.2 S - 45%| S 23792 S 2,037.64 S 766.64 | S - S 1,271.00 18.7 hrs,
390 |ltem - 32 - Pressure Transmitter PROC4.2.1.3 S - 45%| S 208.79 | $ 1,189.78 S 672.78 | S - S 517.00 16.7 hrs
391 |ltem 33 & 34 - Level Transmitter PROC4.2.1.3 S - 45%| $ 365.39 | $ 5,715.36 S 1,177.36 | $ - S 4,538.00 29.2 hrs
392 (Item-4-Storage Tank Cover Gas Chilled Condenser - Inlet 2", Outlet 2" PROC4.2.5.4 S - 45%| $ 317.23|$ 1,022.18 S 1,022.18 | $ - S - 25.0 hrs
393 [Main Contractor's mark-up for storage, freight, transportation and PROC4.2.5.4 655,184.40 | $ 655,184.40 45%| S 117,933.19 | $ 773,117.59 40% 0% 60% S 309,247.04 | $ - S 463,870.55 4,474.5 hrs
profit. Say, 14% of material cost.
Moderator D20 Supply Tanks(7 ea) S - 45%| S - S - S - S - S - -
394 [Tanks 100 Mg 38110; SS 304 Class 3 PROC4.2.5.4 698,160.00 | $ 4,887,120.00 45%| S - S 4,887,120.00 0% 100% 0% S - S 4,887,120.00 | $ - - From previous estimate
395 [Tanks 100 Mg 38110 - Installation PROC4.2.5.4 13,500.00 | $ 94,500.00 45%| S - S 94,500.00 0% 85% 15% S - S 80,325.00 | $ 14,175.00 - From previous estimate
396 [Tanks 100 Mg 38110 - Commissioning PROC4.2.5.4 4,050.00 | $ 32,400.00 45%| S 10,206.00 | $ 42,606.00 70% 15% 15% S 29,824.20 | $ 6,390.90 | $ 6,390.90 4435 hrs From previous estimate
397 [Valves PROC4.2.1.2 S - 45%| S 288.68 | S 930.18 S 930.18 | $ - S - 22.7 hrs
398 |Pressure sensors PROC4.2.1.3 S - 45% S 2,220.60 | S 10,774.27 S 7,155.27 | $ - S 3,619.00 174.9 hrs
399 |Level sensors PROC4.2.1.3 S - 45% S 2,960.80 | S 41,306.36 S 9,540.36 | $ - S 31,766.00 233.2 hrs
400 |Pressure Gauges PROC4.2.1.3 S - 45% S 2,960.80 | S 30,442.36 S 9,540.36 | $ - S 20,902.00 233.2 hrs
401 |Piping - S Steel - Inlets - 3 " for 100 Mg Tanks PROC4.2.1.1 S - 45%| S 222,060.07 | $ 742,905.64 S 715,526.89 | $ - S 27,378.75 17,493.0 hrs
402 |Piping - S Steel - Outlet - 3" for 100 Mg Tanks PROC4.2.1.1 S - 45%| S 166,545.05 | S 564,023.92 S 536,645.17 | $ - S 27,378.75 13,119.8 hrs
403 |Switches - 2 level PROC4.2.1.3 S - 45%| $ 2,557.71 | $ 22,395.52 S 8,241.52 | $ - S 14,154.00 204.1 hrs
404 [Transmitters - 2 ea PROC4.2.1.3 S - 45% S 2,923.10 | S 17,174.88 S 9,418.88 | $ - S 7,756.00 233.2 hrs
405 [Beetle - Leak Detection - 1 ea PROC4.2.1.3 S - 45% S 1,46155| S 10,015.44 S 4,709.44 | $ - S 5,306.00 116.6 hrs
406 |Isolation Valve PROC4.2.1.2 S - 45%| $ 14434 | S 18,504.09 S 465.09 | S - S 18,039.00 11.4 hrs
407 [Data Cables to Control room Bldg 4.1.3.1 S - 45%| S 17,577.94 | $ 64,263.04 S 56,640.04 | $ - S 7,623.00 1,402.6 hrs
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408 |Item-4-Storage Tank Cover Gas Chilled Condenser - Inlet 2", Outlet 2" PROC4.2.1.3 $ - 45% S 317.23 | $ 1,022.18 S 1,022.18 | $ - S - 25.0 hrs
409 (Item-5-Cover Gas Vent Control Pnuematic Valve & Accessories- 2 " PROC4.2.1.2 $ - 45% S 317.23| $ 1,812.18 S 1,022.18 | $ - S 790.00 25.0 hrs
410 [Item-7-Cover Gas Relief Valve 2" PROC4.2.1.2 S - 45%| S 2062 |$ 686.44 S 66.44 | S - S 620.00 1.6 hrs
411 [item-10-Main Outlet Header Isolation Valve 3 " PROC4.2.1.2 $ - 45% S 2062 |S 646.44 S 66.44 | $ - S 580.00 1.6 hrs|
412 (Item-13&14- Outlet Isolation Valve - 3 " PROC4.2.1.2 S - 45%| S 2062 |S 646.44 S 66.44 | S - S 580.00 1.6 hrs|
413 [Item - 18 & 19- Inlet Isolation Valve - 2" PROC4.2.1.2 S - 45%| S 41.24 | $ 1,052.88 S 132.88 | $ - S 920.00 3.2 hrs
414 |Item - 27 - Cover Gas Supply Isolation Valve - 2" PROC4.2.1.2 $ - 45% S 41.24|$ 1,292.88 S 132.88 | $ - S 1,160.00 3.2 hrs
415 (Item - 30 - Vacuum Relief Valve - 2" PROC4.2.1.2 S - 45%| S 47584 | $ 3,873.27 S 1,533.27 | $ - S 2,340.00 37.5 hrs
416 (Item - 31- Pressure Transmitter PROC4.2.1.3 $ - 45% S 313.19| $ 1,526.17 S 1,009.17 | $ - S 517.00 25.0 hrs
417 [Item- 35 & 36 - Level Transmitter PROC4.2.1.3 S - 45%| S 41759 | $ 5,883.55 S 1,345.55 | $ - S 4,538.00 33.3 hrs
418 [Main Contractor's mark-up for storage, freight, transportation and PROC4.2.5.4 696,337.03 | S 696,337.03 45%| S 125,340.66 | $ 821,677.69 40% 0% 60% S 328,671.08  $ - S 493,006.61 4,755.6 hrs

profit. Say, 14% of material cost.

TRF/SUP Feed Tank (2 ea) $ - 45% $ - s - $ - 18 - s - -
419 [Tanks 100 Mg 38110 SS 304 Class 3 PROC4.2.5.4 698,160.00 | $ 1,396,320.00 45%| $ - S 1,396,320.00 0% 100% 0% S - S 1,396,320.00 | $ - - From previous estimate
420 Tanks 100 Mg 38110 - Installation PROC4.2.5.4 13,500.00 | $ 27,000.00 45%| $ - 5 27,000.00 0% 85% 15% 5 - S 22,950.00 | $ 4,050.00 - From previous estimate
421 [Tanks 100 Mg 38110 - Commissioning PROC4.2.5.4 4,050.00 | $ 32,400.00 45%| $ 10,206.00 | S 42,606.00 70% 15% 15% S 29,824.20 | $ 6,390.90 | $ 6,390.90 4435 hrs From previous estimate
422 Valves PROC4.2.1.2 S - 45%| S 82.48|$ 265.77 S 265.77 | $ - S - 6.5 hrs
423 [Pressure sensors PROC4.2.1.3 S - 45%| S 634.46 | S 3,078.36 S 2,044.36 | S - S 1,034.00 50.0 hrs
424 [Level sensors PROC4.2.1.3 S - 45%| S 845.94 | S 11,801.82 S 2,725.82 | $ - S 9,076.00 66.6 hrs
425 Pressure Gauges PROC4.2.1.3 S - 45%| S 845.94 | S 8,697.82 S 2,725.82 | $ - S 5,972.00 66.6 hrs
426 [Piping - S Steel - Inlets - 3 " for 100 Mg Tanks PROC4.2.1.1 S - 45%| $ 63,445.73 | $ 212,258.75 S 204,436.25 | $ - S 7,822.50 4,998.0 hrs
427 [Piping - S Steel - Outlet - 3" for 100 Mg Tanks PROC4.2.1.1 S - 45%| $ 47,584.30 | $ 161,149.69 S 153,327.19 | $ - S 7,822.50 3,748.5 hrs
428 [Switches - 2 level PROC4.2.1.3 S - 45%| $ 730.78 | S 6,398.72 S 2,354.72 | $ - S 4,044.00 58.3 hrs
429 [Transmitters - 2 ea PROC4.2.1.3 S - 45%| $ 835.17 | $ 4,907.11 S 2,691.11 | $ - S 2,216.00 66.6 hrs
430 [Beetle - Leak Detection - 1 ea PROC4.2.1.3 S - 45%| $ 41759 | $ 2,861.55 S 1,345.55 | S - S 1,516.00 33.3 hrs
431 [Isolation Valve PROC4.2.1.2 S - 45%| $ 41.24 | $ 5,286.88 S 132.88 | S - S 5,154.00 3.2 hrs
432 [Data Cables to Control room Bldg 4.1.3.1 12.10 | $ 2,178.00 45%| $ 196.02 | $ 2,374.02 20% 60% 20% S 474.80 | $ 1,424.41 | S 474.80 7.0 hrs
433 |Main Contractor's mark-up for storage, freight, transportation and PROC4.2.5.4 199,791.94 | $ 199,791.94 45%| S 35,962.55 | $ 235,754.49 40% 0% 60% S 94,301.80 | $ - S 141,452.70 1,364.5 hrs

profit. Say, 14% of material cost.

TRF/SUP Product Tank (2 ea) S - 45% $ - s - $ - 18 - s - -
434 [Tanks 100 Mg 38110 SS 304 Class 3 PROC4.2.5.4 698,160.00 | $ 1,396,320.00 45%| $ - S 1,396,320.00 0% 100% 0% S - S 1,396,320.00 | $ - - From previous estimate
435 [Tanks 100 Mg 38110 - Installation PROC4.2.5.4 13,500.00 | $ 27,000.00 45%| $ - S 27,000.00 0% 85% 15% S - S 22,950.00 | $ 4,050.00 -] From previous estimate
436 [Tanks 100 Mg 38110 - Commissioning PROC4.2.5.4 4,050.00 | $ 32,400.00 45%| S 10,206.00 | S 42,606.00 70% 15% 15% S 29,824.20 | $ 6,390.90 | $ 6,390.90 4435 hrs From previous estimate
437 Valves PROC4.2.1.2 S - 45%| S 82.48|$ 265.77 S 265.77 | $ - S - 6.5 hrs
438  [Pressure sensors PROC4.2.1.3 S - 45%| S 634.46 | S 3,078.36 S 2,044.36 | S - S 1,034.00 50.0 hrs
439 [Level sensors PROC4.2.1.3 S - 45%| S 845.94 | S 11,801.82 S 2,725.82 | $ - S 9,076.00 66.6 hrs
440 [Pressure Gauges PROC4.2.1.3 S - 45%| S 845.94 | 8,697.82 S 2,725.82 | $ - S 5,972.00 66.6 hrs
441 [Piping - S Steel - Inlets - 3 " for 100 Mg Tanks PROC4.2.1.1 S - 45%| S 63,445.73 | $ 212,258.75 S 204,436.25 | $ - S 7,822.50 4,998.0 hrs
442 [Piping - S Steel - Outlet - 3" for 100 Mg Tanks PROC4.2.1.1 S - 45%| S 47,584.30 | $ 161,149.69 S 153,327.19 | S - S 7,822.50 3,748.5 hrs
443 [Switches - 2 level PROC4.2.1.3 S - 45%| S 730.78 | S 6,398.72 S 2,354.72 | $ - S 4,044.00 58.3 hrs
444 [Transmitters - 2 ea PROC4.2.1.3 S - 45%| S 835.17 | $ 4,907.11 S 2,691.11 | $ - S 2,216.00 66.6 hrs
445 [Beetle - Leak Detection - 1 ea PROC4.2.1.3 S - 45%| S 41759 | $ 2,861.55 S 1,345.55 | $ - S 1,516.00 33.3 hrs
446 (Isolation Valve PROC4.2.1.2 S - 45%| S 41.24 | $ 5,286.88 S 132.88 | S - S 5,154.00 3.2 hrs
447 [Data Cables to Control room Bldg 4.1.3.1 12.10 | $ 2,178.00 45%| S 196.02 | $ 2,374.02 20% 60% 20% S 474.80 | $ 1,42441 | S 474.80 7.0 hrs
448 | Main Contractor's mark-up for storage, freight, transportation and PROC4.2.5.4 199,791.94 | $ 199,791.94 45%| $ 35,962.55 | $ 235,754.49 40% 0% 60% S 94,301.80 | $ - S 141,452.70 1,364.5 hrs

profit. Say, 14% of material cost.

Downgraded D20 Tank (2 ea) $ - 45% $ - S - S - $ - S - -
449 [Tanks 50 Mg 38500 SS 304 Class 3 PROC4.2.5.4 428,000.00 | $ 856,000.00 45%| $ - S 856,000.00 0% 100% 0% S - S 856,000.00 | $ - - Prorated
450 [Tanks 50 Mg 38500 - Installation PROC4.2.5.4 13,500.00 | $ 27,000.00 45%| $ - S 27,000.00 0% 85% 15% S - S 22,950.00 | $ 4,050.00 -] Prorated
451 [Tanks 50 Mg 38500 - Commissioning PROC4.2.5.4 4,050.00 | $ 32,400.00 45%| $ 10,206.00 | 42,606.00 70% 15% 15% S 29,824.20 | $ 6,390.90 | $ 6,390.90 4435 hrs From previous estimate
452 [Valves; 3" PROC4.2.1.2 S - 45%| S 82.48|$ 3,425.77 S 265.77 | $ - S 3,160.00 6.5 hrs
453 [Pressure sensors PROC4.2.1.3 S - 45%| S 634.46 | S 3,078.36 S 2,04436 | $ - S 1,034.00 50.0 hrs
454 [Level sensors PROC4.2.1.3 S - 45%| S 845.94 | S 11,801.82 S 2,725.82 | $ - S 9,076.00 66.6 hrs
455 [Pressure Gauges PROC4.2.1.3 S - 45%| S 845.94 | S 8,697.82 S 2,725.82 | $ - S 5,972.00 66.6 hrs
456 [Piping - S Steel - Inlets - 3 " for 100 Mg Tanks PROC4.2.1.1 S - 45%| $ 63,445.73 | $ 212,258.75 S 204,436.25 | $ - S 7,822.50 4,998.0 hrs
457 [Piping - S Steel - Outlet - 3" for 100 Mg Tanks PROC4.2.1.1 S - 45%| S 47,584.30 | $ 161,149.69 S 153,327.19 | $ - S 7,822.50 3,748.5 hrs
458  [Switches - 2 level PROC4.2.1.3 S - 45%| S 730.78 | S 6,398.72 S 2,354.72 | $ - S 4,044.00 58.3 hrs
459 [Transmitters - 2 ea PROC4.2.1.3 S - 45%| S 835.17 | $ 4,907.11 S 2,691.11 | $ - S 2,216.00 66.6 hrs
460 [Beetle - Leak Detection - 1 ea PROC4.2.1.3 S - 45%| S 41759 | $ 2,861.55 S 1,345.55 | $ - S 1,516.00 33.3 hrs
461 [Isolation Valve PROC4.2.1.2 S - 45%| S 41.24 | $ 5,286.88 S 132.88 | S - S 5,154.00 3.2 hrs
462 [Data Cables to Control room Bldg 4.1.3.1 12.10 | $ 2,178.00 45%| S 196.02 | $ 2,374.02 20% 60% 20% S 474.80 | $ 1,424.41 | S 474.80 7.0 hrs
463 [Item - 38 & 39 - Transfer Pump; including Item 40 & 41 24 HP motor PROC4.2.2.4 S - 45%| S 42297 |$ 29,272.91 S 1,362.91 | S - S 27,910.00 33.3 hrs
464 |Item - 42 & 43 - Check Valve 1 1/2 " PROC4.2.1.2 S - 45%| S 41.24 | $ 2,210.88 S 132.88 | S - S 2,078.00 3.2 hrs
465 |Item - 44 - Main Inlet Header Check valve 1 1/2 " PROC4.2.1.2 S - 45%| S 2062 |$ 646.44 S 66.44 | S - S 580.00 1.6 hrs|
466 |Item - 45 - Cover Gas Vent Control Valve pnuematic Control Valve and PROC4.2.1.2 $ - 45% S 2062 | S 856.44 S 66.44 | $ - S 790.00 1.6 hrs|

Accessories 2"
467 (Item - 46 & 47 - Outlet Control Valve and Accessories 1 1/2" PROC4.2.1.2 $ - 45% S 41.24|$ 1,712.88 S 132.88 | $ - S 1,580.00 3.2 hrs
468 (Item 48 & 49 - Inlet Control Valve Pnuematic Control Valve & PROC4.2.1.2 $ - 45% S 4124 S 1,712.88 S 132.88 | $ - S 1,580.00 3.2 hrs

Accessories 1 1/2"
469 [Item - 50 - Cover Gas Relief Valve 2" PROC4.2.1.2 S - 45%| S 2062 |$ 686.44 S 66.44 | S - S 620.00 1.6 hrs
470 |Item 51 & 52 - Relief Valve - 11/2 " PROC4.2.1.2 S - 45%| S 41.24 | $ 1,372.88 S 132.88 | S - S 1,240.00 3.2 hrs
471 |Item 53 & 54 - Inlet Isolation Valve 2 1/2" PROC4.2.1.2 S - 45%| S 41.24 | $ 1,672.88 S 132.88 | S - S 1,540.00 3.2 hrs
472 |Item 55 - Cover Gas Supply Isolation Valve 2 " PROC4.2.1.2 $ - 45% S 2062 |S 646.44 S 66.44 | $ - S 580.00 1.6 hrs
473 [Item 56 - Cover Gas Drain Valve 2" PROC4.2.1.2 S - 45%| S 2062 |$ 646.44 S 66.44 | S - S 580.00 1.6 hrs






DNGS Heavy Water Management Building - Construction Cost Estimate

All-in Rate Indirect Costs All-in Rate Split
:‘;’ Item NRM PBS All-in Total il Indirect Total fotalcest Lab Mat Equip Labour Materials CD"S'tI'uCtIDﬂ jotalipEticuss Estimate Class Assumptions
Ref Total Equipment
[$/unit] 1] [%] [$] 1] [%] [%] [%] 1] [$] 1] [hours]

474 [Item 57 - Vent Isolation Valve 2" PROC4.2.1.2 S - 45%| S 2062 |$ 646.44 S 66.44 | S - S 580.00 1.6 hrs
475 [Item - 58 - Recirculation Isolation Valve 1 1/2" PROC4.2.1.2 $ - 45% S 2062 | S 646.44 S 66.44 | $ - S 580.00 1.6 hrs|
476 |Item - 59 - Clean up system Isolation Valve 1 1/2" PROC4.2.1.2 $ - 45% S 2062 |S 646.44 S 66.44 | $ - S 580.00 1.6 hrs|
477 |Item - 60 & 61 - Outlet Isolation Valve 1 1/2" PROC4.2.1.2 S - 45%| S 41.24 | $ 1,292.88 S 132.88 | $ - S 1,160.00 3.2 hrs|
478 |Item - 62 - Transfer System Supply Isolation Valve 1 1/2" PROC4.2.1.2 $ - 45% S 2062 | S 646.44 S 66.44 | $ - S 580.00 1.6 hrs|
479 |Item - 63 - Main Discharge Header Isolation Valve 1 1/2" PROC4.2.1.2 $ - 45% S 2062|S 646.44 S 66.44 | $ - S 580.00 1.6 hrs
480 |Item - 64 & 65 - Main Inlet Header Spare Connection Isolation Valve 1 PROC4.2.1.2 $ - 45% S 4124 S 1,292.88 S 132.88 | $ - S 1,160.00 3.2 hrs

1/2"
481 (Item - 66 - Main Inlet Header Isolation Valve 1 1/2" PROC4.2.1.2 $ - 45% S 2062 |S 526.44 S 66.44 | $ - S 460.00 1.6 hrs
482 (Item - 67 - Vacuum Relief Valve - 2" PROC4.2.1.2 S - 45%| S 237.92 | $ 2,037.64 S 766.64 | S - S 1,271.00 18.7 hrs
483 |Item - 68 - Recirculation Flow Orifice 1 1/2" PROC4.2.1.3 S - 45%| S 2062 |$ 646.44 S 66.44 | S - S 580.00 1.6 hrs
484 |Item 69 & 70 - Commissioning Strainer 2 1/2" PROC4.2.1.3 S - 45%| S 41.24 | $ 732.88 S 132.88 | S - S 600.00 3.2 hrs
485 (Item 71 & 72 - Level Transmitter PROC4.2.1.3 S - 45%| S 41759 | $ 5,883.55 S 1,345.55 | $ - S 4,538.00 33.3 hrs
486 [Item 73 - Cover Gas Pressure Transmitter PROC4.2.1.3 $ - 45% S 313.19| $ 1,526.17 S 1,009.17 | $ - S 517.00 25.0 hrs
487 |Main Contractor's mark-up for storage, freight, transportation and PROC4.2.5.4 124,147.14 | $ 124,147.14 45%| $ 22,346.49 | $ 146,493.63 40% 0% 60% S 58,597.45 | $ - S 87,896.18 847.8 hrs

profit. Say, 14% of material cost.

Downgraded D20 Tank (1 ea) S - 45%| $ - s - $ - 18 - s - -
488 Tanks 25 Mg 38500 SS 304 Class 3 PROC4.2.5.4 264,000.00 | $ 264,000.00 45%| $ - S 264,000.00 0% 100% 0% S - S 264,000.00 | S - -] Prorated
489 [Tanks 25 Mg 38500 - Installation PROC4.2.5.4 13,500.00 | $ 13,500.00 45%| $ - S 13,500.00 0% 85% 15% S - S 11,475.00 | S 2,025.00 -] Prorated
490 [Tanks 25 Mg 38500 - Commissioning PROC4.2.5.4 4,050.00 | $ 32,400.00 45%| S 10,206.00 | S 42,606.00 70% 15% 15% S 29,824.20 | $ 6,390.90 | $ 6,390.90 4435 hrs From previous estimate
491 [Valves; 2" PROC4.2.1.2 S - 45%| S 41.24 | $ 1,372.88 S 132.88 | S - S 1,240.00 3.2 hrs|
492 [Pressure sensors PROC4.2.1.3 $ - 45%) S 21149 | $ 1,198.45 S 681.45 | $ - S 517.00 16.7 hrs
493 [Level sensors PROC4.2.1.3 S - 45%| S 42297 |$ 5,900.91 S 1,362.91 | S - S 4,538.00 33.3 hrs
494 [Pressure Gauges PROC4.2.1.3 S - 45%| S 42297 S 4,348.91 S 1,362.91 | S - S 2,986.00 33.3 hrs
495 [Piping - S Steel - Inlets - 3 " for 100 Mg Tanks PROC4.2.1.1 S - 45%| $ 2,280.08 | $ 11,258.18 S 7,346.93 | $ - S 3,911.25 179.6 hrs
496 [Piping - S Steel - Outlet - 3" for 100 Mg Tanks PROC4.2.1.1 S - 45%| $ 2,280.08 | $ 11,258.18 S 7,346.93 | $ - S 3,911.25 179.6 hrs
497 [Switches - 2 level PROC4.2.1.3 S - 45%| S 365.39 | S 3,199.36 S 1,177.36 | $ - S 2,022.00 29.2 hrs
498  Transmitters - 2 ea PROC4.2.1.3 S - 45%| S 41759 | $ 2,453.55 S 1,345.55 | $ - S 1,108.00 33.3 hrs
499 [Beetle - Leak Detection - 1 ea PROC4.2.1.3 S - 45%| S 208.79 | 1,430.78 S 672.78 | $ - S 758.00 16.7 hrs
500 |lsolation Valve PROC4.2.1.2 S - 45%| S 2062 |$ 2,643.44 S 66.44 | S - S 2,577.00 1.6 hrs
501 |Data Cables to Control room Bldg 4.1.3.1 12.10 | $ 1,089.00 45%| S 98.01|$ 1,187.01 20% 60% 20% S 237.40 | S 71221 | $ 237.40 3.5 hrs
502 (Item - 100 - Transfer System Feed Isolation Valve - 1 1/2" PROC4.2.1.2 $ - 45% S 2062 | S 646.44 S 66.44 | $ - S 580.00 1.6 hrs|
503 [Main Contractor's mark-up for storage, freight, transportation and PROC4.2.5.4 39,560.93 | $ 39,560.93 45% $ 7,12097 | $ 46,681.90 40% 0% 60% S 18,672.76 | $ - S 28,009.14 270.2 hrs

profit. Say, 14% of material cost.

CLEAN Up D20 Tank (3 ea) S - 45% $ - s - $ - 18 - s - -
504 |Tanks 25 Mg 38500 SS 304 Class 3 PROC4.2.5.4 264,000.00 | $ 792,000.00 45%| $ - S 792,000.00 0% 100% 0% S - S 792,000.00 | $ - - Prorated
505 |Tanks 25 Mg 38500 - Installation PROC4.2.5.4 13,500.00 | $ 40,500.00 45%| $ - S 40,500.00 0% 85% 15% S - S 34,425.00 | $ 6,075.00 - Prorated
506 |Tanks 25 Mg 38500 - Commissioning PROC4.2.5.4 4,050.00 | $ 32,400.00 45%| $ 10,206.00 | $ 42,606.00 70% 15% 15% S 29,824.20 | $ 6,390.90 | $ 6,390.90 4435 hrs| From previous estimate
507 |Valves; 2" PROC4.2.1.2 S - 45%| S 123.72 S 4,118.65 S 398.65 | $ - S 3,720.00 9.7 hrs
508 |Pressure sensors PROC4.2.1.3 S - 45%| S 634.46 | S 3,595.36 S 2,04436 | $ - S 1,551.00 50.0 hrs
509 |Level sensors PROC4.2.1.3 S - 45%| $ 1,268.91 | $ 17,702.73 S 4,088.73 | $ - S 13,614.00 100.0 hrs
510 |Pressure Gauges PROC4.2.1.3 S - 45%| $ 1,268.91 | $ 13,046.73 S 4,088.73 | $ - S 8,958.00 100.0 hrs
511 |Piping - S Steel - Inlets - 3 " for 100 Mg Tanks PROC4.2.1.1 S - 45%| $ 6,899.72 | $ 33,966.19 S 22,232.44 | $ - S 11,733.75 543.5 hrs
512 |Piping - S Steel - Outlet - 3" for 100 Mg Tanks PROC4.2.1.1 S - 45%| $ 6,899.72 | $ 33,966.19 S 22,232.44 | $ - S 11,733.75 543.5 hrs
513 |Switches - 2 level PROC4.2.1.3 S - 45%| $ 1,096.16 | $ 9,598.08 S 3,532.08 | $ - S 6,066.00 87.5 hrs
514 |Transmitters - 2 ea PROC4.2.1.3 S - 45%| $ 1,252.76 | $ 7,360.66 S 4,036.66 | $ - S 3,324.00 100.0 hrs
515 |Beetle - Leak Detection - 1 ea PROC4.2.1.2 S - 45%| S 626.38 | S 4,292.33 S 2,01833 | $ - S 2,274.00 50.0 hrs
516 |lsolation Valve PROC4.2.1.2 S - 45%| S 61.86 | $ 7,930.33 S 199.33 | S - S 7,731.00 4.9 hrs
517 |Data Cables to Control room Bldg 4.1.3.1 12.10 | $ 3,267.00 45%| S 294.03 | S 3,561.03 20% 60% 20% S 712.21 | $ 2,136.62 | $ 712.21 10.4 hrs
518 (ltem - 75 & 76 - Clean up Product Transfer Pump Suction 1 1/2" PROC4.2.2.4 $ - 45% S 42297 |$ 29,272.91 S 1,362.91 | $ - S 27,910.00 33.3 hrs

Discharge 1 1/2" including Item 78 & 79 Pump motor 4 HP
519 (Item - 77 - Oxidation unit Feed Pump Suction 1" Discharge 1/2" PROC4.2.2.4 S - 45%| S 21149 S 14,636.45 S 681.45 | $ - S 13,955.00 16.7 hrs

including Item 80 Oxidation Pump Motor 1 HP
520 |ltem - 81 - Cover Gas Vent Control Valve Pnuematic Valve & PROC4.2.1.2 $ - 45% S 2062 |S 856.44 S 66.44 | $ - S 790.00 1.6 hrs

Accessories 2"
521 |ltem - 82 - Inlet Control Valve Pnuematic Control Valve & Accessories 1 PROC4.2.1.2 $ - 45% S 2062 |S 646.44 S 66.44 | $ - S 580.00 1.6 hrs|

1/2"
522 |ltem - 83 - Inlet Control Valve Pnuematic Control Valve & Accessories 1 PROC4.2.1.2 $ - 45% S 2062 |S 646.44 S 66.44 | $ - S 580.00 1.6 hrs|

1/2"
523 |ltem - 84 & 85- Outlet Control Valve Pnuematic Control Valve & PROC4.2.1.2 $ - 45% S 41.24|$ 1,712.88 S 132.88 | $ - S 1,580.00 3.2 hrs|

Accessories 1"
524 |ltem - 86 - Cover Gas Relief Valve 2" PROC4.2.1.2 S - 45%| S 2062 |S 686.44 S 66.44 | S - S 620.00 1.6 hrs
525 (ltem - 87, 88,& 89 - Relief Valve 3/4" PROC4.2.1.2 S - 45%| S 61.86 | $ 4,012.33 S 199.33 | S - S 3,813.00 4.9 hrs
526 (Item - 90 - Station Upgrader Feed Isolation Valve 2 1/2" PROC4.2.1.2 $ - 45% S 2062 |S 646.44 S 66.44 | $ - S 580.00 1.6 hrs|
527 |ltem - 91 - Vent Isolation Valve 2" PROC4.2.1.2 S - 45%| S 2062 |$ 2,643.44 S 66.44 | S - S 2,577.00 1.6 hrs|
528 (Item - 92 - Cover Gas Supply Isolation Valve 2" PROC4.2.1.2 $ - 45% S 2062 |S 66.44 S 66.44 | $ - S - 1.6 hrs|
529 |ltem - 93 - Isolation Valve 2" PROC4.2.1.2 S - 45%| S 2062 (S 2,643.44 S 66.44 | S - S 2,577.00 1.6 hrs|
530 |ltem - 94 - Cover Gas Drain Valve 2" PROC4.2.1.2 S - 45%| S 2062 |S 646.44 S 66.44 | S - S 580.00 1.6 hrs
531 [Item - 95 - Feed Isolation Valve 2 1/2" PROC4.2.1.2 S - 45%| S 2062 |$ 646.44 S 66.44 | S - S 580.00 1.6 hrs
532 (Item - 96, 97,98 & 99 - Isolation Valve 1 1/2" PROC4.2.1.2 S - 45%| S 82.48|$ 10,573.77 S 265.77 | $ - S 10,308.00 6.5 hrs
533 (ltem - 101 & 102 - Discharge Isolation Valve - 1 1/2" PROC4.2.1.2 S - 45%| S 41.24 | $ 1,292.88 S 132.88 | S - S 1,160.00 3.2 hrs
534 (Item - 103 - Isolation Valve - 1 1/2" PROC4.2.1.2 S - 45%| S 2062 |$ 2,643.44 S 66.44 | S - S 2,577.00 1.6 hrs
535 (Item - 104 - Clean Up Feed Isolation Valves - 1 1/2" PROC4.2.1.2 $ - 45% S 2062 | S 646.44 S 66.44 | $ - S 580.00 1.6 hrs|
536 |ltem - 105 - Vacuum Relief Valve 2" PROC4.2.1.2 S - 45%| S 237.92 | $ 2,037.64 S 766.64 | S - S 1,271.00 18.7 hrs
537 |ltem - 106 Recirculation Flow Orifice 1" PROC4.2.1.2 $ - 45% S 17.45| S 56.22 S 56.22 | $ - S - 1.4 hrs
538 [Item - 107 & 108 - Commissioning Strainer 1 1/2" PROC4.2.1.2 $ - 45% S 41.24|$ 132.88 S 132.88 | $ - S - 3.2 hrs|
539 |ltem - 109 - Cover Gas Pressure Transmitter PROC4.2.1.2 $ - 45% S 2036 | S 582.60 S 65.60 | $ - S 517.00 1.6 hrs|
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DNGS Heavy Water Management Building - Construction Cost Estimate

All-in Rate Indirect Costs All-in Rate Split
;‘;’ Item NRM PBS All-in Total Bty Indirect Total UCEEEEE Lab Mat Equip Labour Materials Cons'tructlon [olaibELEEE Estimate Class Assumptions
Ref Total Equipment
[$/unit] 1] [%] [$] 1] [%] [%] [%] 1] [$] 1] [hours]
540 |ltem - 110 & 111 - Level Transmitter PROC4.2.1.2 S - 45%| S 4071 | $ 4,669.19 S 13119 | S - S 4,538.00 3.2 hrs
541 [Main Contractor's mark-up for storage, freight, transportation and PROC4.2.5.4 116,893.35 | $ 116,893.35 45%| $ 21,040.80 | $ 137,934.16 40% 0% 60% S 55,173.66 | $ - S 82,760.49 798.3 hrs
profit. Say, 14% of material cost.
TIE-ins for new tanks with Exstg tanks (at Exstg bldg) $ - 45% $ - S - S - $ - S - -
PHT D20 Supply 38110 - 100 Mg (8 Tanks) S - 45% $ - s - $ - 18 - s - -
542 [Cutting/new 3 M pipe/Butt weld/Cut Off STIE 4.2.11.1 S - 45%| $ 17,391.60 | $ 141,839.58 S 56,039.58 | $ - S 85,800.00 1,370.0 hrs
Valve/elbows/Tees/Testing/Tagging
Moderator D20 Supply 38110 - 100 Mg (7 Tanks) S - 45% $ - s - $ - 18 - s - -
543 [Cutting/new 3 M pipe/Butt weld/Cut Off STIE 4.2.11.1 S - 45%| $ 15,217.65| $ 124,109.64 S 49,034.64 | $ - S 75,075.00 1,198.8 hrs
Valve/elbows/Tees/Testing/Tagging
TRF/SUP Feed 38110 - 100 Mg ( 2 Tanks) S - 45% S - s - $ - 8 - s - -
544 [Cutting/new 3 M pipe/Butt weld/Cut Off STIE 4.2.11.1 S - 45%| $ 4,347901($ 35,459.90 S 14,009.90 | $ - S 21,450.00 342.5 hrs
Valve/elbows/Tees/Testing/Tagging
TRF/SUP Product 38110 - 100 Mg ( 2 Tanks) S - 45% $ - s - $ - 8 - s - -
545 [Cutting/new 3 M pipe/Butt weld/Cut Off STIE 4.2.11.1 S - 45%| $ 4,347901( S 35,459.90 S 14,009.90 | $ - S 21,450.00 342.5 hrs
Valve/elbows/Tees/Testing/Tagging
Downgraded D20 38500 - 50 Mg (2 Tanks) S - 45%| $ - s - $ - 18 - s - -
546 [Cutting/new 3 M pipe/Butt weld/Cut Off STIE 4.2.11.1 S - 45%| $ 4,34790($ 32,159.90 S 14,009.90 | $ - S 18,150.00 342.5 hrs
Valve/elbows/Tees/Testing/Tagging
Downgraded D20 38500 - 25 Mg (1 Tank) S - 45% S - s - $ - 18 - s - -
547 [Cutting/new 3 M pipe/Butt weld/Cut Off STIE 4.2.11.1 S - 45%| $ 2,173.95 | $ 15,254.95 S 7,004.95 | $ - S 8,250.00 171.3 hrs
Valve/elbows/Tees/Testing/Tagging
D20 Clean up - 38410 - 25 Mg (3 Tanks) S - 45% $ - s - $ - 18 - s - -
548 [Cutting/new 3 M pipe/Butt weld/Cut Off STIE 4.2.11.1 S - 45%| $ 6,521.85| $ 45,764.84 S 21,014.84 | $ - S 24,750.00 513.8 hrs
Valve/elbows/Tees/Testing/Tagging
$ - 45% $ - s - $ -8 - 8 - -
549 |Rubber mats at all likely spill locations (25 ea) (6X4ft) STIE 4.2.11.1 500.00 | $ 12,500.00 45%| $ - S 12,500.00 0% 100% 0% S - S 12,500.00 | S - -]
$ - 45%| $ - |s - $ -8 - |8 - -
550 [Cathodic protection including all accessories (25 ea) Bldg 4.1.5.1 $ - 45% $ 5,365.67 | $ 79,164.39 S 17,289.39 | $ - S 61,875.00 428.1 hrs|
$ - 5% $ - 18 - $ -8 - s - -
551 |Crane Heavy duty Rental (for 3 months @ $40,000/month) Bldg 4.2.4.1 40,000.00 | $ 120,000.00 5% $ - s 120,000.00 | 0% 0% 100% | $ - s - s 120,000.00 -
$ - 45%| $ - s - $ -8 - 8 - -
552 | Stack Monitor (installation, electrical connections, switches) PROC4.2.2.6 275,000.00 | $ 550,000.00 45%| S 74,250.00 | $ 624,250.00 30% 60% 10% S 187,275.00 | $ 374,550.00 | S 62,425.00 2,769.6 hrs
$ - 45%| $ - Is - $ - 8 -8 - -
553 |Stainless Steel Ducts in Effluent Stack (14" dia) - ALL PROC4.2.2.6 190.00 | $ 26,600.00 45%| $ 3,591.00 | $ 30,191.00 30% 60% 10% S 9,057.30 | $ 18,114.60 | S 3,019.10 134.0 hrs
$ - 45% $ - 18 - $ - 8 - s - -
554 |Stainless Steel hoods and cover PROC4.2.2.6 50,000.00 | $ 150,000.00 45%| $ 20,250.00 | $ 170,250.00 30% 60% 10% S 51,075.00 | $ 102,150.00 | $ 17,025.00 755.4 hrs
COMMON GENERAL ITEMS $ - 45%| $ - s - $ -8 - |8 - -
555 [Cable Trays c/w hanging supports and metal brackets Bldg 4.1.3.1 $ - 45% $ 6,263.79 | $ 24,377.62 S 20,183.32 | S - S 4,194.30 499.8 hrs
556 |Pipe supports c/w supports and rawl plugs STIE4.2.1.1 S - 45%| $ 2,918.50 | $ 12,348.07 S 9,404.07 | $ 460.00 | $ 2,484.00 229.9 hrs
557 |Instrumentation - SCADA (tanks to Control Room) PROC4.3.5.1 22,000.00 | $ 550,000.00 45%| S 74,250.00 | $ 624,250.00 30% 60% 10% S 187,275.00 | $ 374,550.00 | S 62,425.00 2,709.7 hrs
$ - 45% $ - 18 - $ - 8 - s - -
Tie-ins to services $ - 45% $ - S - S - $ - S - -
558 |X-ray scanning of tie-in locations STIE 4.2.11.1 1,200.00 | $ 4,800.00 45%| S 432.00|$ 5,232.00 20% 10% 70% S 1,046.40 | S 523.20 | $ 3,662.40 17.3 hrs
$ - 45% $ - 13 - $ - 8 - s - -
Sub-Total $  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
ELECTRICAL CONTROL SYSTEMS
559 [Main Control Panel (600 wide x 800deep); 2000A Bldg4.1.1.6 20,000.00 | $ 20,000.00 45%| S 2,700.00 | $ 22,700.00 30% 60% 10% S 6,810.00 | $ 13,620.00 | S 2,270.00 99.8 hrs
560 [Main Control Panel (600 wide x 800deep); 2500A Bldg4.1.1.6 25,000.00 | $ 25,000.00 45%| S 3,375.00 | $ 28,375.00 30% 60% 10% S 8,512.50 | $ 17,025.00 | S 2,837.50 124.8 hrs
561 [Main Control Panel (600 wide x 800deep); 3000A Bldg4.1.1.6 30,000.00 | $ 30,000.00 45%| S 4,050.00 | $ 34,050.00 30% 60% 10% S 10,215.00 | $ 20,430.00 | $ 3,405.00 149.7 hrs
s - 3 - s - s RE R - -
562 |Panel Boards; 2000A Bldg 4.1.1.6 S - 45%| $ 208.79 | $ 19,053.86 S 672.78 | S - S 18,381.08 16.7 hrs
s - s - s - s E - s - -
s - s B E - s E R - -
$ - s - s - s - s - s - -
Sub-Total $ 75,000.00 $ 10,333.79 | $ 104,178.86 $ 26,210.28 | $ 51,075.00 | $ 26,893.58 390.9 hrs
SPECIALIST EQUIPMENT
563 |Mono rail system; 1T Bldg 4.2.4.3 4,115.00 | $ 4,115.00 45%| S 185.18 | S 4,300.18 10% 80% 10% S 430.02 | $ 3,440.14 | $ 430.02 6.4 hrs
564 |Mono rail system; 5T Bldg 4.2.4.3 9,897.00 | $ 9,897.00 45%| S 44537 | S 10,342.37 10% 80% 10% S 1,034.24 | S 8,273.89 | $ 1,034.24 15.4 hrs
5 - s - s - s - s - s - -
Sub-Total $ 14,012.00 $ 630.54 | $ 14,642.54 $ 1,464.25 | $ 11,714.03 | $ 1,464.25 21.8 hrs|
[ToTAL 15 28,567,039.86 | ['$ 5,058,990.91 | $ 45,604,124.36 | B 15,017,645.98 | $ 21,968,886.81 | $ 8,617,591.56 | 343,230.9 hrs|
LIFE CYCLE COSTINGS
Replacement roof materials S - S - S -
565 |Built up Roof at Lvl 115.00 - Re-roof at 25 years 2.3.1.3 Bldg 4.4.5.1 447.22 | $ 268,329.60 S - S 268,329.60
566 |Epoxy floor coatings (1 re-coat) Bldg 4.4.6.3 4735 | $ 49,374.21 S - S 49,374.21
567 |Duct controllers (15 years) PROC4.2.1.3 25,000.00 | $ 25,000.00 S - S 25,000.00
568 |Control valves (15 years) PROC4.2.1.2 90,000.00 | $ 90,000.00 S - S 90,000.00
569 |Valves (20 years) PROC4.2.1.2 73,000.00 | $ 73,000.00 S - S 73,000.00
570 |SCADA (25 years) PROC4.3.5.1 120,000.00 | $ 120,000.00 S - S 120,000.00
571 |Office furniture Bldg 4.4.6.14-0 172,293.00 | $ 172,293.00 S - S 172,293.00
572 |Office flooring Bldg 4.4.6.3-0 110.00 | $ 27,500.00 S - S 27,500.00
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DNGS Heavy Water Management Building - Construction Cost Estimate

All-in Rate Indirect Costs All-in Rate Split
;‘;’ Item NRM PBS All-in Total il Indirect Total fotalcest Lab Mat Equip Labour Materials Cons'tructmn jotalipEticuss Estimate Class Assumptions
Ref Total Equipment
[$/unit] 1] [%] [$] 1] [%] [%] [%] 1] [$] 1] [hours]
573 |Washroom appliances Bldg 4.4.6.14-0 57,200.00 | $ 57,200.00 S S 57,200.00
574 |Pumps (20 years) - overhaul and new impellers PROC4.2.2.4 118,702.00 | $ 118,702.00 S S 118,702.00
575 |Replacement of valves and controls to HVAC systems PROC4.2.1.7 155,000.00 | $ 155,000.00 S S 155,000.00
$ - $ $ -
Sub-Total $ 1,156,398.81 $ $ 1,156,398.81
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Ontario Power Generation
Darlington NGS, Heavy Water Management Building
Estimate Report
January 9, 2012

A

11

11.1

Appendix E — Productivity Factors

Productivity Factor - Unzoned

The following represents the productivity factor for ‘unzoned’ areas:
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Unzoned
Item |Event Description Event Time E Total Total Productive
) vesnr:?ﬂper Non-productive Time
minutes per i Time
1 Basic Shift 10.00 hrs
Less
2 Food 30 mins |4 hours 1nr 0.50 hrs
3 Restroom Breaks 15 mins [Shift 1nr 0.25 hrs
4 Walking Time 7 mins [Regulated Break 2nr 0.23 hrs
5 Wash Time 15 mins [Shift 2nr 0.50 hrs
6 Non RP Change Time 15 mins [Shift 2nr 0.50 hrs
7 RP Change Time - Shift 2nr -
8 Tools and Elecrical Tools Check 15 mins [Shift (at start of shift) 1nr 0.25 hrs
9 TCR's and Blanket Hot Work Permits, DCN83057 Work Plan, FME H 15 mins |Shift (at start of shift) 1nr 0.25 hrs
10 Job Brief Specific Hazards and JSAP Prior to Start 30 mins |Shift (at start of shift) 1nr 0.50 hrs
1" Job Brief Secific Hazards and JSAP Post Complete 30 mins |Shift (at start of shift) 1nr 0.50 hrs
12 Houskeeping 30 mins |Shift (at end of shift) 1nr 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) 1nr -
15 Overtime Day and Saturday and Sunday - Shift (during shift) 1nr -
16 Monitoring (Allow 5 events per shift @ 3mins) - Shift (during shift) 5nr -
Total To Work Site 3.98 hrs 6.02 hrs
17 Congestion Trade (Multi Trade in Same Area) - Mid 1nr -
18 Congestion Physical (Limited Space) - Mid 1nr -
19 Learning Curve 9 mins |Mid 1nr 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
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11.2 Productivity Factor — Zone 3

The following represents the productivity factor for ‘Zone 3’ areas:

ZONE 3
Item |Event Description Event Time Events Total Total Productive
von N peh Non-productive Time
minutes per Shift Time
1 Basic Shift 10.00 hrs
Less
2 Food 30 mins |4 hours 1nr 0.50 hrs
3 Restroom Breaks 15 mins [Shift 1nr 0.25 hrs
4 Walking Time 7 mins |Regulated Break 2nr 0.23 hrs
5 Wash Time 15 mins [Shift 2nr 0.50 hrs
6 Non RP Change Time 15 mins [Shift 2nr 0.50 hrs
7 RP Change Time 15 mins [Shift 2nr 0.50 hrs
8 Tools and Elecrical Tools Check 15 mins [Shift (at start of shift) 1nr 0.25 hrs
9 TCR's and Blanket Hot Work Permits, DCN83057 Work Plan, FME H 15 mins |Shift (at start of shift) 1nr 0.25 hrs
10 Job Brief Specific Hazards and JSAP Prior to Start 30 mins |Shift (at start of shift) 1nr 0.50 hrs
11 Job Brief Secific Hazards and JSAP Post Complete 30 mins |Shift (at start of shift) 1nr 0.50 hrs
12 Houskeeping 30 mins |Shift (at end of shift) 1nr 0.50 hrs
13 Working In Rubber Area (What is Max REM? Assume 5 Mins Per Hl 5 mins |Hour 10 nr 0.83 hrs
14 Constraints due to Night Shift - Shift (during shift) 1nr -
15 Overtime Day and Saturday and Sunday - Shift (during shift) 1nr -
16 Monitoring (Allow 5 events per shift @ 3mins) 3 mins |Shift (during shift) 5nr 0.25 hrs
Total To Work Site 5.57 hrs 4.43 hrs
17 Congestion Trade (Multi Trade in Same Area) - Mid 1nr -
18 Congestion Physical (Limited Space) - Mid 1nr -
19 |Learning Curve 9 mins  |Mid 1nr 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
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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 S 53.22 | $ 58.54
Fencing S 61.13 | S 67.24
Concrete S 56.49 | $ 62.13
External Lighting S 5853 |8S 64.38
Roadworks Crew S 53.22 | $ 58.54
Plumbers S 6043 | S 66.47
Electrical Workers S 62.03 S 68.23
Pipefitters S 6283 |S 69.11
Building Works S 5494 | $ 60.43
Structural Steelwork S 61.13 | $ 67.24
Roofers S 53.07 | $ 58.38
Cladding S 61.47 | S 67.62
Masonry S 55.90 | $ 61.49
Flooring S 57.83 | S 63.61
Crew Build-ups
Groundworks Rate % Total
Laborer S 53.22 100% S 53.22
$ .
Crew rate| $ 53.22
Fencing Rate % Total
Ironworker S 61.13 100% S 61.13
$ -
Crew rate| $ 61.13
Concrete Rate % Total
Rodmen S 61.03 30% S 18.31
Carpenters S 57.83 20% S 11.57
Laborer S 53.22 50% S 26.61
$ -
Crew rate| $ 56.49
External Lighting Rate % Total
Electrical worker S 62.03 25% S 15.51
Laborer S 53.22 25% S 13.31
Carpenters S 57.83 25% S 14.46
Rodmen S 61.03 25% S 15.26
$ -
Crew rate| $ 58.53






Roadworks Crew Rate % Total
Laborer S 53.22 100% S 53.22
$ -
Crew rate| $ 53.22
Plumbers Rate % Total
Laborer S 53.22 25% S 13.31
Plumbers and pipefitters S 62.83 75% S 47.12
$ .
Crew rate| $ 60.43
Electrical Workers Rate % Total
Electrical worker S 62.03 100% S 62.03
$ _
Crew rate| $ 62.03
Pipefitters Rate % Total
Plumbers and pipefitters S 62.83 100% S 62.83
$ .
Crew rate| $ 62.83
Building Works Rate % Total
Laborer S 53.22 60% S 31.93
Carpenters S 57.83 30% S 17.35
Painters S 56.56 10% S 5.66
$ _
Crew rate| $ 54.94
Structural Steelwork Rate % Total
Ironworker S 61.13 100% S 61.13
$ -
Crew rate| $ 61.13
Roofers Rate % Total
Roofers S 53.07 100% S 53.07
$ _
Crew rate| $ 53.07
Cladding Rate % Total
Sheet metal works S 61.47 100% S 61.47
$ .
Crew rate| $ 61.47
Masonry Rate % Total
Cement mason S 55.90 100% S 55.90
$ _
Crew rate| $ 55.90
Flooring Rate % Total
Carpenters S 57.83 100% S 57.83
$ .
Crew rate| $ 57.83
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Carpenter EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) 56 of 160
L. Carpenter - Apprentice 3Y
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 2768 | S 4152 | S 55.36
Vacation Pay - See note (2) S 111 (S 166 |S 2.21
Holiday Pay - See note (3) S 166 | S 249 | S 3.32
Welfare $2.74 - See note (4) S 274 1S 411 (S 5.48
Pension $5.83 - See note (4) S 5831[§S 8751] S 11.66
Union Funds $0.96 - See note (4), (5) & (6) S 09615 1.44 S 1.92
Total Wage Package | $ 3998 | $ 59.97 | $ 79.96
Admin Traning Fund S 0.03 ]S 0.03 ]S 0.03
EPSCA Association Funds $0.15 - See note (5) S 0.15 | $ 0.15 | $ 0.15
CPP - See note (7) S 175 S - S -
El - See note (8) S 0.87]|5S - S -
Employer Health Tax (EHT) - See note (9) S 05915 08915 1.19
Workplace Safety Insurance Board (WSIB) - See note (] S 41515 - S -
Union Dues or/and Union Administration - See note (] $ - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 4752 ] S 61.04| S 81.32

CREW_ EPSCA_2012-2013_ D20 Page 1 of 1





Hourly Rate Calculation:

10 Hrs / Shift, 1 Shift (Appendix A, 5 day Coverage)

Carpenter - 100% (Effective Date: 01 May 2012 to 30 April

Gross Hour 2013)
Description Working ] Net Hours | Total Cost
Time Foreman |Subforeman |Journeyman Apprentice (3rd year)
Carpenter | Carpenter | Carpenter Carpenter
No. of workers 6 36 216 54
Percentage 100% 100% 100% 100%
First Shift
Regular Hours Mon. to Fri. 40 240 1440 8640 2160
Lunch Time 2.5 15.0 90.0 540.0 135.0
Workhours Mon. to Fri. 37.5 225.0 1,350.0 8,100.0 2,025.0 11,700
Plain rate $59.20 $57.52 $55.28 $47.52
$13,321 $77,655 $447,760 $96,225 $634,961
Overtime (Mon - Fri)
Regular Hours Mon. to Fri. 10 60 360 2160 540 3120
Overtime Rate (x1.5) Rate $78.57 $76.04 $72.68 $61.04
$4,714 $27,375 $156,985 $32,960 $222,035
TOTAL 50 14,820 $856,996
Labour Rate - EPSCA (10 hrs per shift x 1 shifts per day x 5 days per week) - $/hr $57.83

Mon-Fri (First Shift): Regular scheduled hours of work of up to 10 hours per shift
Mon-Fri (Second Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate
Mon-Fri (Third Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate

Sat: 2 times for all hours worked.

Sun & Hol: 2 times for all hours worked.

Overtime: first two hours of overtime worked as an extension to the regularly scheduled hours of work (Mon-Fri) shall be paid 1-1/2 times the base hourly rate.
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Carpenter EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) 56 of 160
L Carpenter - Foreman
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 38.10 [ S 57.15 | S 76.20
Vacation Pay - See note (2) S 152 (S 229 (S 3.05
Holiday Pay - See note (3) S 229 S 343 |S 4.57
Welfare $2.74 - See note (4) S 274 1S 411 (S 5.48
Pension $5.83 - See note (4) S 5831[§S 8751] S 11.66
Union Funds $0.96 - See note (4), (5) & (6) S 09615 1.44 S 1.92
Total Wage Package | $ 5144 | $ 77.16 | S 102.88
Admin Traning Fund S 0.03 ]S 0.03 ]S 0.03
EPSCA Association Funds $0.15 - See note (5) S 0.15 | $ 0.15 | $ 0.15
CPP - See note (7) S 175 S - S -
El - See note (8) S 0.87]|5S - S -
Employer Health Tax (EHT) - See note (9) S 08215 1.23 | $ 1.63
Workplace Safety Insurance Board (WSIB) - See note (] S 41515 - S -
Union Dues or/and Union Administration - See note (] $ - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 59.20 | $ 7857 | $ 104.69
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Carpenter EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) e 56 of 100
L Carpenter - ourneyman
Description
Plain Time | Overtime |Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | S 34601 S 5190 | S 69.20
Vacation Pay - See note (2) S 13815 2.08 15 2.77
Holiday Pay - See note (3) S 208|5S 311 | S 4.15
Welfare $2.74 - See note (4) S 274 1S 41115 5.48
Pension 55.83 - See note (4) S 5.831]5S 8751 5§ 11.66
JUnion Funds $0.96 - See note (4), (5) & (6) S 096 1(5S 144 | S 1.92
Total Wage Package | $ 47591 $ 7139 | $ 95.18
Admin Traning Fund S 003]5$ 0.03 ]S 0.03
EPSCA Association Funds $0.15 - See note (5) S 0151]5S 0.15 ]S 0.15
CPP - See note (7) S 1.75] S - S -
El - See note (8) S 08715 - S -
Employer Health Tax (EHT) - See note (9) S 074 |$ 111 ]S 1.48
Workplace Safety Insurance Board (WSIB) - See note (] $ 4151 $ - S -
JUnion Dues or/and Union Administration - See note (] S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 55.28 | $ 7268 ] S 96.84

CREW_ EPSCA_2012-2013_ D20 Page 10f 1





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

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

Carpenter EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) Page 60 of 109
L. Carpenter - SubForeman
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 36.60 | S 5490 | $ 73.20
Vacation Pay - See note (2) S 146 | S 2201 S 2.93
Holiday Pay - See note (3) S 220 S 329|5S 4.39
Welfare $2.74 - See note (4) S 274 1S 411 (S 5.48
Pension $5.83 - See note (4) S 5831[§S 8751] S 11.66
Union Funds $0.96 - See note (4), (5) & (6) S 09615 1.44 S 1.92
Total Wage Package | $ 49.79 | S 74.69 | S 99.58
Admin Traning Fund S 0.03 ]S 0.03 ]S 0.03
EPSCA Association Funds $0.15 - See note (5) S 0.15 | $ 0.15 | $ 0.15
CPP - See note (7) S 175 S - S -
El - See note (8) S 0.87]|5S - S -
Employer Health Tax (EHT) - See note (9) S 079 ]S 1.18 | $ 1.57
Workplace Safety Insurance Board (WSIB) - See note (] S 41515 - S -
Union Dues or/and Union Administration - See note (] $ - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 5752 | $ 76.04|$ 101.33
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ement Mason EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGI Page 61 of 109
L. Cement Mason - Apprentice 3Y
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 31.77 | $ 4766 | S 63.54
Vacation Pay - See note (2) S 1.27 (S 191(S 2.54
Holiday Pay - See note (3) S 1911]5$ 2.86|S 3.81
Welfare - See note (4) included below S - S - S -
Pension - See note (4) included below S - S - S -
Union Funds $6.45 - See note (4), (5) & (6) welfare,
pension, training, organizer fund S 6.45 (S 9681 S 12.90
Total Wage Package | $ 4140 | S 62.10 | $§ 82.79
EPSCA Association Funds $0.15 - See note (5) S 0.15 | $ 0.15 | $ 0.15
CPP - See note (7) S 175 S - S -
El - See note (8) S 0.87]|5S - S -
Employer Health Tax (EHT) - See note (9) S 06815 1.02 S 1.36
Workplace Safety Insurance Board (WSIB) - See note (] S 41515 - S -
Union Dues or/and Union Administration - See note (] $ - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 49.00 | $ 63.27 | S 84.31

CREW_ EPSCA_2012-2013_ D20 Page 1 of 1





Hourly Rate Calculation: 10 Hrs / Shift, 1 Shift (Appendix A, 5 day Coverage)

Cement Mason - 100% (Effective Date: 01 May 2012 to
30 April 2013)

Gross Hour
Description Working —Foreman | Subforeman [Journeyman Apprentice ( Net Hours | Total Cost
Ti
1me Cement Cement Cement Cement
Mason Mason Mason Mason
No. of workers 6 36 216 54
Percentage 100% 100% 100% 100%
First Shift
Regular Hours Mon. to Fri. 40 240 1440 8640 2160
Lunch Time 2.5 15.0 90.0 540.0 135.0
Workhours Mon. to Fri. 37.5 225.0 1,350.0 8,100.0 2,025.0 11,700
Plain rate $56.32 $54.64 $52.95 $49.00
$12,672 $73,759 $428,928 $99,216 $614,574
Overtime (Mon - Fri)
Regular Hours Mon. to Fri. 10 60 360 2160 540 3120
Overtime Rate (x1.5) Rate $74.25 $71.73 $69.21 $63.27
$4,455 $25,822 $149,484 $34,165 $213,927
TOTAL 50 14,820 $828,501
Labour Rate - EPSCA (10 hrs per shift x 1 shifts per day x 5 days per week) - $/hr $55.90

Mon-Fri (First Shift): Regular scheduled hours of work of up to 10 hours per shift
Mon-Fri (Second Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate
Mon-Fri (Third Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate

Sat: 2 times for all hours worked.

Sun & Hol: 2 times for all hours worked.

Overtime: first two hours of overtime worked as an extension to the regularly scheduled hours of work (Mon-Fri) shall be paid 1-1/2 times the base hourly rate.
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“ement Mason EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE 2 0o 10

L. Cement Mason - Foreman
Description
Plain Time | Overtime | Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 3830 (S 57.45| S 76.60
Vacation Pay - See note (2) S 1531]8S 2301 S 3.06
Holiday Pay - See note (3) S 230 S 345] S 4.60
Welfare - See note (4) included below S - S - S -
Pension - See note (4) included below S - S - S -
Union Funds $6.45 - See note (4), (5) & (6) welfare,
pension, training, organizer fund S 6.45 1§ 968 1| S 12.90
Total Wage Package | $ 4858 | $ 7287 | $ 97.16
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75 1S - S -
El - See note (8) S 087|S - S -
Employer Health Tax (EHT) - See note (9) S 082S 1.23( S 1.64
Workplace Safety Insurance Board (WSIB) - See note (] $ 415 (S - S -
Union Dues or/and Union Administration - See note (] $ - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 56.32 (S 74.25 | $ 98.95
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ament Mason EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGI e 64 of 100
L. Cement Mason - ourneyman
Description
Plain Time | Overtime |Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | S 35301 S 5295 1| S 70.60
Vacation Pay - See note (2) S 1.411]5S 21215 2.82
Holiday Pay - See note (3) S 212|S 3.18| S 4.24
Welfare - See note (4) included below S - S - S -
Pension - See note (4) included below S - S - S -
[Union Funds $6.45 - See note (4), (5) & (6) welfare,
pension, training, organizer fund S 6.45 ]S 9.68 | S 12.90
Total Wage Package | $ 4528 | $ 67.92 | $ 90.56
EPSCA Association Funds $0.15 - See note (5) S 0151]5S 0.15 ]S 0.15
CPP - See note (7) S 1.75] S - S -
El - See note (8) S 08715 - S -
Employer Health Tax (EHT) - See note (9) S 076 | S 1.14 | S 1.51
Workplace Safety Insurance Board (WSIB) - See note (] $ 4151 $ - S -
JUnion Dues or/and Union Administration - See note (] S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 5295 | $ 69.21 | $ 92.22
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ement Mason EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAG e 65 of 160

L. Cement Mason - Subforeman
Description

Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 36.80 | S 55.20 [ S 73.60
Vacation Pay - See note (2) S 147 (S 22118 2.94
Holiday Pay - See note (3) S 2211|S 331|S 4.42
$ $ $
$ $ $

Welfare - See note (4) included below
Pension - See note (4) included below
Union Funds $6.45 - See note (4), (5) & (6) welfare,

pension, training, organizer fund S 6.45| S 9.68 | S 12.90
Total Wage Package | $ 4693 | S 70.40 | $ 93.86
EPSCA Association Funds $0.15 - See note (5) S 0.15 | $ 0.15 | $ 0.15
CPP - See note (7) S 175 S - S -
El - See note (8) S 0.87]|5S - S -
Employer Health Tax (EHT) - See note (9) S 079 ]S 1.18 | $ 1.58
Workplace Safety Insurance Board (WSIB) - See note (] S 41515 - S -
Union Dues or/and Union Administration - See note (] $ - S - S -
Shift Differential Payment - See note (12) S - S - S -

Total Rate Chargeable| $ 5464 | S 71.73 | $ 95.59
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clect Worker EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE, Page 66 of 109
L. Elect Worker - Apprentice (3rd year)
Description

Plain Time | Overtime [Doubletime

Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 23.44 S 35.16 [ $ 46.88

Vacation Pay - See note (2) S 094 (S 141 1S 1.88

Holiday Pay - See note (3) S 1411 $ 211 S 2.81
Welfare - See note (4) included in Union funds S - S - S -
Pension - See note (4) included in Union funds S - S - S -

Union Funds $9.95 - See note (4), (5) & (6) S 9.95| S 1493 | S 19.90

Total Wage Package | $ 35.73 | $ 53.60 | $ 71.47

JAC FUNDS S 0.10] S 0.10] S 0.10
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -

Employer Health Tax (EHT) - See note (9) S 0501 S 0.751] S 1.01
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -

Total Rate Chargeable| $ 43,10 | S 54.46 | S 72.57
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Hourly Rate Calculation: 10 Hrs / Shift, 1 Shift (Appendix A, 5 day Coverage)

Gross Hour

Electrical Worker- 100% (Effective Date: 01 May 2012 to 30 April

i . 2013
Description Working ) _ Net Hours | Total Cost
Time Foreman Subforeman [Journeyman Apprentice (3rd year)
Elect Worker | Elect Worker |Elect Worker Elect Worker
No. of workers 6 36 216 54
Percentage 100% 100% 100% 100%
First Shift
Regular Hours Mon. to Fri. 40 240 1440 8640 2160
Lunch Time 2.5 15.0 90.0 540.0 135.0
Workhours Mon. to Fri. 37.5 225.0 1,350.0 8,100.0 2,025.0 11,700
Plain rate $66.33 $63.69 $60.63 $43.10
$14,924 $85,986 $491,119 $87,285 $679,314
Overtime (Mon - Fri)
Regular Hours Mon. to Fri. 10 60 360 2160 540 3120
Overtime Rate (x1.5) Rate $89.29 $85.34 $80.75 $54.46
$5,358 $30,722 $174,415 $29,406 $239,901
TOTAL 50 14,820 $919,214
Labour Rate - EPSCA (10 hrs per shift x 1 shifts per day x 5 days per week) - $/hr $62.03

Mon-Fri (First Shift): Regular scheduled hours of work of up to 10 hours per shift
Mon-Fri (Second Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate
Mon-Fri (Third Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate

Sat: 2 times for all hours worked.

Sun & Hol: 2 times for all hours worked.
Overtime: first two hours of overtime worked as an extension to the regularly scheduled hours of work (Mon-Fri) shall be paid 1-1/2 times the base hourly rate.
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zlect Worker EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE e 66 of 160
L. Elect Worker - Foreman
Description

Plain Time | Overtime [Doubletime

Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 4415 | S 66.23 [ S 88.30

Vacation Pay - See note (2) S 1.77 | S 2651(S 3.53

Holiday Pay - See note (3) S 265]|S 397|5S 5.30
Welfare - See note (4) included in Union funds S - S - S -
Pension - See note (4) included in Union funds S - S - S -

Union Funds $9.95 - See note (4), (5) & (6) S 9.95| S 1493 | S 19.90

Total Wage Package | $ 58.52 | $ 87.77 | $ 117.03

JAC FUNDS S 0.10] S 0.10] S 0.10
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -

Employer Health Tax (EHT) - See note (9) S 09515 1421]S 1.89
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -

Total Rate Chargeable| $ 66.33 | $ 89.29 | § 119.02
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zlect Worker EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE e 66 of 160
L. Elect Worker - Journeyman
Description

Plain Time | Overtime [Doubletime

Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 39.07 | $ 58.61 | S 78.14

Vacation Pay - See note (2) S 156 | S 234158 3.13

Holiday Pay - See note (3) S 234 |S 3521|S 4.69
Welfare - See note (4) included in Union funds S - S - S -
Pension - See note (4) included in Union funds S - S - S -

Union Funds $9.95 - See note (4), (5) & (6) S 9.95| S 1493 | S 19.90

Total Wage Package | $ 5293 | $ 79.39 | S 105.85

JAC FUNDS S 0.10] S 0.10] S 0.10
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -

Employer Health Tax (EHT) - See note (9) S 08415 1.26 | S 1.68
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -

Total Rate Chargeable| $ 60.63 | $ 80.75 | $ 107.63

CREW_ EPSCA_2012-2013_ D20 Page 1 of 1





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

zlect Worker EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE a7 of 160
L. Elect Worker - Subforeman
Description

Plain Time | Overtime [Doubletime

Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 4180 | S 62.70 | S 83.60

Vacation Pay - See note (2) S 167 |S 25118 3.34

Holiday Pay - See note (3) S 2511|5S 376 | S 5.02
Welfare - See note (4) included in Union funds S - S - S -
Pension - See note (4) included in Union funds S - S - S -

Union Funds $9.95 - See note (4), (5) & (6) S 9.95| S 1493 | S 19.90

Total Wage Package | $ 55.93 | $ 8390 | $ 111.86

JAC FUNDS S 0.10] S 0.10] S 0.10
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -

Employer Health Tax (EHT) - See note (9) S 090 ]S 1341 S 1.79
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -

Total Rate Chargeable| $ 63.69 | S 85.34 | $ 113.75
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Ironworker EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) o ot 160
L. Ironworker - Apprentice 3Y
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 27.85 | S 4178 | S 55.70
Vacation Pay - See note (2) S 167 |S 25118 3.34
Holiday Pay - See note (3) S 1111 S 167 1|S 2.23
Welfare $3.19 - See note (4) S 3.19 (S 479 1|S 6.38
Pension $6.34 - See note (4) S 6.34 (S 9511 S 12.68
Union Funds $0.55 - See note (4), (5) & (6) S 0.55]5S 08315 1.10
Total Wage Package | $ 40.72 | S 61.07 | $ 81.43
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -
Employer Health Tax (EHT) - See note (9) S 0.60|S 090 S 1.19
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -

Total Rate Chargeable| $ 4823 | $ 62.12 | $ 82.77
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Hourly Rate Calculation: 10 Hrs / Shift, 1 Shift (Appendix A, 5 day Coverage)

Ironworker- 100% (Effective Date: 01 May 2012 to 30

Gross Hour .
A April 2013
Description Working P ) Net Hours | Total Cost
Time Foreman | Subforeman [Journeyman Apprentice (3rd
Ironworker | Ironworker | Ironworker | Ironworker
No. of workers 6 36 216 54
Percentage 100% 100% 100% 100%
First Shift
Regular Hours Mon. to Fri. 40 240 1440 8640 2160
Lunch Time 2.5 15.0 90.0 540.0 135.0
Workhours Mon. to Fri. 37.5 225.0 1,350.0 8,100.0 2,025.0 11,700
Plain rate $63.64 $61.44 $58.64 $48.23
$14,319 $82,944 $474,954 $97,664 $669,881
Overtime (Mon - Fri)
Regular Hours Mon. to Fri. 10 60 360 2160 540 3120
Overtime Rate (x1.5) Rate $85.23 $81.93 $77.73 $62.12
$5,114 $29,496 $167,895 $33,544 $236,049
TOTAL| 50 14,820 $905,930
Labour Rate - EPSCA (10 hrs per shift x 1 shifts per day x 5 days per week) - $/hr $61.13

Mon-Fri (First Shift): Regular scheduled hours of work of up to 10 hours per shift
Mon-Fri (Second Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate
Mon-Fri (Third Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate

Sat: 2 times for all hours worked.

Sun & Hol: 2 times for all hours worked.

Overtime: first two hours of overtime worked as an extension to the regularly scheduled hours of work (Mon-Fri) shall be paid 1-1/2 times the base hourly rate.
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Ironworker EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) o 7 of 160
L. Ironworker - Foreman
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 4159 | S 6239 S 83.18
Vacation Pay - See note (2) S 2501 S 374 S 4.99
Holiday Pay - See note (3) S 166 | S 250 S 3.33
Welfare $3.19 - See note (4) S 3.19 (S 479 1|S 6.38
Pension $6.34 - See note (4) S 6.34 (S 9511 S 12.68
Union Funds $0.55 - See note (4), (5) & (6) S 0.55]5S 08315 1.10
Total Wage Package | $ 55.83 | $ 83.74 | $ 111.66
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -
Employer Health Tax (EHT) - See note (9) S 0.89 ]S 1341 S 1.78
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 63.64 | S 85.23 | $ 113.59
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Ironworker EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) e 74 of 100
L Ironworker - ourneyman
Description
Plain Time | Overtime |Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | S 37131 S 55.70 | S 74.26
Vacation Pay - See note (2) S 2231]5S 334 15§ 4.46
Holiday Pay - See note (3) S 149 | S 223|S 297
Welfare $3.19 - See note (4) S 3.191S 479 1S 6.38
Pension 56.34 - See note (4) S 63415 9511 5S 12.68
JUnion Funds $0.55 - See note (4), (5) & (6) S 0551]5S 08315 1.10
Total Wage Package | $ 5092 | $ 76.38 | $ 101.85
EPSCA Association Funds $0.15 - See note (5) S 0.15]1 S 0.151] S 0.15
CPP - See note (7) S 1.75] S - S -
El - See note (8) S 08715 - S -
Employer Health Tax (EHT) - See note (9) S 080]5S 1.19 | $ 1.59
Workplace Safety Insurance Board (WSIB) - See note (] $ 4151] S - S -
JUnion Dues or/and Union Administration - See note (] S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 58.64 | $ 77.73 | $ 103.59
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Ironworker EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) o T of 160
L. Ironworker - Subforeman
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 3963 | S 59.45 | S 79.26
Vacation Pay - See note (2) S 2381(S 357 (S 4.76
Holiday Pay - See note (3) S 159 |$ 238 S 3.17
Welfare $3.19 - See note (4) S 3.19 (S 479 1|S 6.38
Pension $6.34 - See note (4) S 6.34 (S 9511 S 12.68
Union Funds $0.55 - See note (4), (5) & (6) S 0.55]5S 08315 1.10
Total Wage Package | $ 53.67 | $ 80.51 | $ 107.35
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -
Employer Health Tax (EHT) - See note (9) S 0.85]5S 1.28 | S 1.70
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 6144 | S 8193 |$ 109.20
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Labourer EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) a7 of 160
L. Labourer - Apprentice (3rd year)
Description

Plain Time | Overtime [Doubletime

Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 3214 | S 4821 1| S 64.28

Vacation Pay - See note (2) S 1.29 (S 193]S 2.57

Holiday Pay - See note (3) S 193]S 28915 3.86

Welfare $2.40 - See note (4) S 2401 S 360(S 4.80

Pension $5.58 - See note (4) S 5.581[S 8371 S 11.16

Union Funds $0.50 - See note (4), (5) & (6) S 0501 S 07515 1.00

Total Wage Package | $ 4383 | S 65.75 | $ 87.67

EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -

Employer Health Tax (EHT) - See note (9) S 069 ]S 1.03 ]S 1.38
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -

Total Rate Chargeable| $ 51.44 | S 66.94 | S 89.20
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Hourly Rate Calculation: 10 Hrs / Shift, 1 Shift (Appendix A, 5 day Coverage)

Gross Hour | Laborer- 100% (Effective Date: 01 May 2012 to 30 April 2013)
Description Working ] Net Hours | Total Cost
Time Foreman | Subforeman [Journeyman Apprentice (3rd year)
Laborer Laborer Laborer Laborer
No. of workers 6 36 216 54
Percentage 100% 100% 100% 100%
First Shift
Regular Hours Mon. to Fri. 40 240 1440 8640 2160
Lunch Time 2.5 15.0 90.0 540.0 135.0
Workhours Mon. to Fri. 37.5 225.0 1,350.0 8,100.0 2,025.0 11,700
Plain rate $52.84 $51.44 $49.48 $51.44
$11,889 $69,444 $400,770 $104,167 $586,270
Overtime (Mon - Fri)
Regular Hours Mon. to Fri. 10 60 360 2160 540 3120
Overtime Rate (x1.5) Rate $69.04 $66.94 $63.99 $66.94
$4,142 $24,097 $138,221 $36,145 $202,605
TOTAL 50 14,820 $788,875
Labour Rate - EPSCA (10 hrs per shift x 1 shifts per day x 5 days per week) - $/hr $53.23

Mon-Fri (First Shift): Regular scheduled hours of work of up to 10 hours per shift
Mon-Fri (Second Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate
Mon-Fri (Third Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate

Sat: 2 times for all hours worked.

Sun & Hol: 2 times for all hours worked.

Overtime: first two hours of overtime worked as an extension to the regularly scheduled hours of work (Mon-Fri) shall be paid 1-1/2 times the base hourly rate.
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Labourer EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) o 78 of 160
L. Labourer - Foreman
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 3339 ( S 50.09 | $ 66.78
Vacation Pay - See note (2) S 134 (S 200(S 2.67
Holiday Pay - See note (3) S 2.00]|S 301|S 4.01
Welfare $2.40 - See note (4) S 2401 S 360(S 4.80
Pension $5.58 - See note (4) S 5.581[S 8371 S 11.16
Union Funds $0.50 - See note (4), (5) & (6) S 0501 S 07515 1.00
Total Wage Package | $ 45.21 | S 67.81| $ 90.42
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -
Employer Health Tax (EHT) - See note (9) S 07215 1.07|$ 1.43
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 52.84 | $ 69.04 | S 92.00
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Labourer EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) o T of 160
L. Labourer - Journeyman
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 3039 | S 4559 | $ 60.78
Vacation Pay - See note (2) S 1.22 (S 1.82 1S 2.43
Holiday Pay - See note (3) S 1.821]5$ 274 | S 3.65
Welfare $2.40 - See note (4) S 2401 S 360(S 4.80
Pension $5.58 - See note (4) S 5.581[S 8371 S 11.16
Union Funds $0.50 - See note (4), (5) & (6) S 0501 S 07515 1.00
Total Wage Package | $ 4191 | S 62.86 | S 83.82
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -
Employer Health Tax (EHT) - See note (9) S 0.65]5S 098] S 1.30
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 4948 | S 63.99 | S 85.27
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Labourer EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) 50 of 160
L. Labourer - Subforeman
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 3214 | S 4821 1| S 64.28
Vacation Pay - See note (2) S 1.29 (S 193]S 2.57
Holiday Pay - See note (3) S 193]S 28915 3.86
Welfare $2.40 - See note (4) S 2401 S 360(S 4.80
Pension $5.58 - See note (4) S 5.581[S 8371 S 11.16
Union Funds $0.50 - See note (4), (5) & (6) S 0501 S 07515 1.00
Total Wage Package | $ 4383 | S 65.75 | $ 87.67
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -
Employer Health Tax (EHT) - See note (9) S 069 ]S 1.03 ]S 1.38
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 51.44 | S 66.94 | S 89.20
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Painters EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) oot 160
L Painters - Foreman
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 3743 S 56.15 [ S 74.86
Vacation Pay - See note (2) S 150 S 2251(S 2.99
Holiday Pay - See note (3) S 2.251|S 337|S 4.49
Welfare $2.30 - See note (4) S 2301 S 345 (S 4.60
Pension $5.25 - See note (4) S 5.25[§ 7881 S 10.50
Union Funds $1.15 - See note (4), (5) & (6) S 115 $ 173 | $ 2.30
Total Wage Package | $ 4987 | S 7481 | $ 99.75
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -
Employer Health Tax (EHT) - See note (9) S 0.801]S 1.20| S 1.61
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 5759 | $ 76.16 | § 101.50
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Painters EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) a5 of 160
L. Ironworker - Apprentice 3Y
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 2754 | S 41311 S 55.08
Vacation Pay - See note (2) S 1.10 | S 1.65] S 2.20
Holiday Pay - See note (3) S 165]|S 248 | S 3.30
Welfare $2.30 - See note (4) S 2301 S 345 (S 4.60
Pension $5.25 - See note (4) S 5.25[§ 7881 S 10.50
Union Funds $1.15 - See note (4), (5) & (6) S 115 $ 173 | $ 2.30
Total Wage Package | $ 38.99 | $ 58.49 | $ 77.99
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -
Employer Health Tax (EHT) - See note (9) S 05915 0.89 ]S 1.18
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 46.50 | S 59.53 | S 79.32
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Hourly Rate Calculation: 10 Hrs / Shift, 1 Shift (Appendix A, 5 day Coverage)

Gross Hour Painters- 100% (Effective Date: 01 May 2012 to 30 April 2013)
Description Working Net Hours | Total Cost
Time Foreman Subforeman [Journeyman Apprentice (3rd year)
Painters Painters Painters Painters
No. of workers 6 36 216 54
Percentage 100% 100% 100% 100%
First Shift
Regular Hours Mon. to Fri. 40 240 1440 8640 2160
Lunch Time 2.5 15.0 90.0 540.0 135.0
Workhours Mon. to Fri. 37.5 225.0 1,350.0 8,100.0 2,025.0 11,700
Plain rate $57.59 $55.63 $54.23 $46.50
$12,958 $75,101 $439,250 $94,166 $621,475
Overtime (Mon - Fri)
Regular Hours Mon. to Fri. 10 60 360 2160 540 3120
Overtime Rate (x1.5) Rate $76.16 $73.22 $71.12 $59.53
$4,570 $26,359 $153,613 $32,145 $216,687
TOTAL 50 14,820 $838,162
Labour Rate - EPSCA (10 hrs per shift x 1 shifts per day x 5 days per week) - $/hr $56.56

Mon-Fri (First Shift): Regular scheduled hours of work of up to 10 hours per shift
Mon-Fri (Second Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate

Mon-Fri (Third Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate

Sat: 2 times for all hours worked.

Sun & Hol: 2 times for all hours worked.
Overtime: first two hours of overtime worked as an extension to the regularly scheduled hours of work (Mon-Fri) shall be paid 1-1/2 times the base hourly rate.
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Painters EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) o ot of 160
L. Ironworker - Journeyman
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 3443 S 5165 | S 68.86
Vacation Pay - See note (2) S 1.38 (S 2071(5S 2.75
Holiday Pay - See note (3) S 207 |S 310 | S 4.13
Welfare $2.30 - See note (4) S 2301 S 345 (S 4.60
Pension $5.25 - See note (4) S 5.25[§ 7881 S 10.50
Union Funds $1.15 - See note (4), (5) & (6) S 115 $ 173 | $ 2.30
Total Wage Package | $ 46.57 | S 69.86 | S 93.15
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -
Employer Health Tax (EHT) - See note (9) S 074 | S 1111 S 1.48
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 54.23 | S 7112 | S 94.77
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Painters EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) 85 of 160
L. Ironworker - Subforeman
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 3568 | S 5352 S 71.36
Vacation Pay - See note (2) S 143 (S 214 (S 2.85
Holiday Pay - See note (3) S 214 | S 3211|5S 4.28
Welfare $2.30 - See note (4) S 2301 S 345 (S 4.60
Pension $5.25 - See note (4) S 5.25[§ 7881 S 10.50
Union Funds $1.15 - See note (4), (5) & (6) S 115 $ 173 | $ 2.30
Total Wage Package | $ 4795 | S 7192 | $ 95.90
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -
Employer Health Tax (EHT) - See note (9) S 077 ]S 115 S 1.53
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 55.63 | $ 73.22 | $ 97.58
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>lumbers/Pipefitters EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE 'moatori 100

L. Plumbers/Pipefitters - Apprentice 3Y
Description
Plain Time Overtime Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 2529 S 3794 | S 50.58
Vacation Pay - See note (2) S 152 (S 2281 S 3.03
Holiday Pay - See note (3) S 1.01]$ 1.52|$ 2.02
Welfare $2.40 - See note (4) S 2401 S 360 S 4.80
Pension $6.22 - See note (4) S 6.22 S 9331 S 12.44
Union Funds $1.93 - See note (4), (5) & (6) S 193 (S 290 | S 3.86
Total Wage Package | $ 38.37 | $ 5755 | S 76.74
EPSCA Association Funds $0.15 - See note (5) S 0.15 | S 015 | S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 0871(S - S -
Employer Health Tax (EHT) - See note (9) S 054 | S 0811|5S 1.08
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 4583 | S 58.52 | $ 77.97
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Hourly Rate Calculation: 10 Hrs / Shift, 1 Shift (Appendix A, 5 day Coverage)

Plumbers/Pipefitters- 100% (Effective Date: 01 May 2012 to 30 April 2013)

Gross Hour
Description Working Foreman Subforeman Journeyman Apprentice (3rd year) Net Hours | Total Cost
Time Plumbers/Pipefit | Plumbers/Pipefitter | Plumbers/Pipefi
ters S tters Plumbers/Pipefitters
No. of workers 6 36 216 54
Percentage 100% 100% 100% 100%
First Shift
Regular Hours Mon. to Fri. 40 240 1440 8640 2160
Lunch Time 2.5 15.0 90.0 540.0 135.0
Workhours Mon. to Fri. 37.5 225.0 1,350.0 8,100.0 2,025.0 11,700
Plain rate $65.46 $63.29 $61.10 $45.83
$14,730 $85,441 $494,930 $92,802 $687,903
Overtime (Mon - Fri)
Regular Hours Mon. to Fri. 10 60 360 2160 540 3120
Overtime Rate (x1.5) Rate $87.97 $84.71 $81.43 $58.52
$5,278 $30,495 $175,885 $31,599 $243,258
TOTAL 50 14,820 $931,161
Labour Rate - EPSCA (10 hrs per shift x 1 shifts per day x 5 days per week) - $/hr $62.83

Mon-Fri (First Shift): Regular scheduled hours of work of up to 10 hours per shift
Mon-Fri (Second Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate
Mon-Fri (Third Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate

Sat: 2 times for all hours worked.

Sun & Hol: 2 times for all hours worked.
Overtime: first two hours of overtime worked as an extension to the regularly scheduled hours of work (Mon-Fri) shall be paid 1-1/2 times the base hourly rate.

CREW_ EPSCA_2012-2013_ D20

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

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

Page 87 of 109

Page 1 0of 1





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

Plumbers/Pipefitters EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) 32 5er 100

L. Plumbers/Pipefitters - Foreman
Description
Plain Time | Overtime Doubletime

Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 42801 S 64.20 | S 85.60
Vacation Pay - See note (2) S 257 1S 3851] S 5.14
Holiday Pay - See note (3) S 171 S 2571S 3.42
Welfare $2.40 - See note (4) S 240 1| S 360 S 4.80
Pension $6.22 - See note (4) S 6.22 | S 9331 S 12.44
Union Funds $1.93 - See note (4), (5) & (6) S 193 (S 2901 S 3.86
Total Wage Package | $ 5763 | $ 86.45 | S 115.26
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15

CPP - See note (7) S 1.75| S - S -

El - See note (8) S 087 1|S - S -
Employer Health Tax (EHT) - See note (9) S 09215 1.38( S 1.84

Workplace Safety Insurance Board (WSIB) - See note (] $ 4151(S - S -

Union Dues or/and Union Administration - See note (] $ - S - S -

Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 65.46 | S 87.97 | S 117.25
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>lumbers/Pipefitters EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE 'moatori 150

L. Plumbers/Pipefitters - Journeyman
Description
Plain Time Overtime Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | S 3891 | S 5837 | S 77.82
Vacation Pay - See note (2) S 2331[S 350(S 4.67
Holiday Pay - See note (3) S 156 | S 233|S 3.11
Welfare $2.40 - See note (4) S 2401 S 360(S 4.80
Pension $6.22 - See note (4) S 6.22 S 9331 S 12.44
Union Funds $1.93 - See note (4), (5) & (6) S 193 (S 290 S 3.86
Total Wage Package | $ 53.35| $ 80.03 | $ 106.70
EPSCA Association Funds $0.15 - See note (5) S 0.15 | S 0.15 | S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 0871(S - S -
Employer Health Tax (EHT) - See note (9) S 0.83]5S 1.25| S 1.67
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (] S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 61.10 | S 8143 | $ 108.52
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Plumbers/Pipefitters EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) 32 ¢t 1o

L. Plumbers/Pipefitters - SubForeman
Description
Plain Time Overtime Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 4086 | S 61.29 | S 81.72
Vacation Pay - See note (2) S 2451 S 368 S 4.90
Holiday Pay - See note (3) S 1.63]|S 245 | S 3.27
Welfare $2.40 - See note (4) S 2401 S 360 S 4.80
Pension $6.22 - See note (4) S 6.22 S 9331 S 12.44
Union Funds $1.93 - See note (4), (5) & (6) S 193 (S 290 | S 3.86
Total Wage Package | $ 55.50 | $ 83.24 | S 110.99
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 015 | S 0.15
CPP - See note (7) S 1.75| S - S -
El - See note (8) S 0871(S - S -
Employer Health Tax (EHT) - See note (9) S 0.881]5S 1311 8S 1.75
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (] $ - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 63.29 | S 84.71 | $ 112.89
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Rodmen EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) o oot 160
L Rodmen - Apprentice 3Y
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 3268 | S 49.02 | S 65.36
Vacation Pay - See note (2) S 196 (S 294 (S 3.92
Holiday Pay - See note (3) S 1311]5$ 196 | S 2.61
Welfare $2.95 - See note (4) S 2951(S 443 1| S 5.90
Pension $6.27 - See note (4) S 6.27 | S 9411 S 12.54
Union Funds $0.54 - See note (4), (5) & (6) S 05415 08115 1.08
Total Wage Package | $ 4571 | S 68.56 | $ 91.42
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -
Employer Health Tax (EHT) - See note (9) S 070 | S 1.05|$ 1.40
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 5333 | S 69.76 | $ 92.97
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Hourly Rate Calculation: 10 Hrs / Shift, 1 Shift (Appendix A, 5 day Coverage)

Gross Hour

Rodmen - 100% (Effective Date: 01 May 2012 to 30

_— April 2013
Description Working P ) . Net Hours | Total Cost
Time Foreman |Subforeman |Journeyman rentice (3rd yj
Rodmen Rodmen Rodmen Rodmen
No. of workers 6 36 216 54
Percentage 100% 100% 100% 100%
First Shift
Regular Hours Mon. to Fri. 40 240 1440 8640 2160
Lunch Time 2.5 15.0 90.0 540.0 135.0
Workhours Mon. to Fri. 37.5 225.0 1,350.0 8,100.0 2,025.0 11,700
Plain rate $61.60 $60.76 $57.40 $53.33
$13,860 $82,027 $464,914 $107,985 $668,786
Overtime (Mon - Fri)
Regular Hours Mon. to Fri. 10 60 360 2160 540 3120
Overtime Rate (x1.5) Rate $82.18 $80.92 $75.87 $69.76
$4,931 $29,130 $163,879 $37,672 $235,612
TOTAL 50 14,820 $904,398
Labour Rate - EPSCA (10 hrs per shift x 1 shifts per day x 5 days per week) - $/hr $61.03

Mon-Fri (First Shift): Regular scheduled hours of work of up to 10 hours per shift
Mon-Fri (Second Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate
Mon-Fri (Third Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate

Sat: 2 times for all hours worked.

Sun & Hol: 2 times for all hours worked.

Overtime: first two hours of overtime worked as an extension to the regularly scheduled hours of work (Mon-Fri) shall be paid 1-1/2 times the base hourly rate.
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Rodmen EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) o o5 of 160
L Rodmen - Foreman
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 40.06 | $ 60.09 [ S 80.12
Vacation Pay - See note (2) S 2401 S 3611(5S 4.81
Holiday Pay - See note (3) S 160 S 240 S 3.20
Welfare $2.95 - See note (4) S 2951(S 443 1| S 5.90
Pension $6.27 - See note (4) S 6.27 | S 9411 S 12.54
Union Funds $0.54 - See note (4), (5) & (6) S 05415 08115 1.08
Total Wage Package | $ 53.83 | $ 80.74 | $ 107.65
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -
Employer Health Tax (EHT) - See note (9) S 0.86 ]S 1.29 ]S 1.72
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 61.60 | $ 82.18 | $§ 109.52
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Rodmen EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) o o of 160
L Rodmen - Journeyman
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 3631 S 54.47 [ S 72.62
Vacation Pay - See note (2) S 2.18 S 327 (S 4.36
Holiday Pay - See note (3) S 1451 $ 218 | S 2.90
Welfare $2.95 - See note (4) S 2951(S 443 1| S 5.90
Pension $6.27 - See note (4) S 6.27 | S 9411 S 12.54
Union Funds $0.54 - See note (4), (5) & (6) S 05415 08115 1.08
Total Wage Package | $ 49.70 | S 7455 | $ 99.40
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -
Employer Health Tax (EHT) - See note (9) S 0.78 ]S 117 | S 1.56
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 57.40 | S 75.87 | $ 101.11
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Rodmen EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) e 95 of 160
L. Rodmen - Subforeman
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 3931 (S 5897 [ S 78.62
Vacation Pay - See note (2) S 236 (S 354 (S 4.72
Holiday Pay - See note (3) S 157 |$ 236 | S 3.14
Welfare $2.95 - See note (4) S 2951(S 443 1| S 5.90
Pension $6.27 - See note (4) S 6.27 | S 9411 S 12.54
Union Funds $0.54 - See note (4), (5) & (6) S 05415 08115 1.08
Total Wage Package | $ 53.00 | $ 79.50 | $ 106.00
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -
Employer Health Tax (EHT) - See note (9) S 08415 1.26 | S 1.69
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 60.76 | S 80.92 | $ 107.84
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Roofers EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) o 96 of 160
L. Roofers- Apprentice 3Y
Description

Plain Time | Overtime [Doubletime

Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 29.40 | S 4410 | S 58.80

Vacation Pay - See note (2) S 1.18 | S 1.76 | S 2.35

Holiday Pay - See note (3) S 1.76 | $ 265]|S 3.53
Welfare - See note (4) included below S - S - S -

Benefits/Admin (welfare, Pension) S 7481 S 11.22 | S 14.96

Union Funds $1.04 - See note (4), (5) & (6) S 1.04 S 156 | $ 2.08

Total Wage Package | $ 40.86 | S 61.29 | $ 81.72

EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -

Employer Health Tax (EHT) - See note (9) S 06315 09515 1.26
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -

Total Rate Chargeable| $ 48.41 | S 6239 | S 83.13
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Hourly Rate Calculation: 10 Hrs / Shift, 1 Shift (Appendix A, 5 day Coverage)

Roofers- 100% (Effective Date: 01 May 2012 to 30 April

Gross Hour 2013)
Description Working Net Hours | Total Cost
Time Foreman | Subforeman |Journeyman Apprentice (3rd
Roofers Roofers Roofers Roofers
No. of workers 6 36 216 54
Percentage 100% 100% 100% 100%
First Shift
Regular Hours Mon. to Fri. 40 240 1440 8640 2160
Lunch Time 2.5 15.0 90.0 540.0 135.0
Workhours Mon. to Fri. 37.5 225.0 1,350.0 8,100.0 2,025.0 11,700
Plain rate $62.01 $0.00 $58.02 $48.41
$13,952 S0 $469,922 $98,025 $581,899
Overtime (Mon - Fri)
Regular Hours Mon. to Fri. 10 60 360 2160 540 3120
Overtime Rate (x1.5) Rate $82.79 $0.00 $76.80 $62.39
$4,967 $0 $165,882 $33,688 $204,538
TOTAL 50 14,820 $786,437
Labour Rate - EPSCA (10 hrs per shift x 1 shifts per day x 5 days per week) - $/hr $53.07

Mon-Fri (First Shift): Regular scheduled hours of work of up to 10 hours per shift
Mon-Fri (Second Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate
Mon-Fri (Third Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate

Sat: 2 times for all hours worked.

Sun & Hol: 2 times for all hours worked.

Overtime: first two hours of overtime worked as an extension to the regularly scheduled hours of work (Mon-Fri) shall be paid 1-1/2 times the base hourly rate.
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Roofers EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) e 128
L. Roofers- Foreman
Description

Plain Time | Overtime [Doubletime

Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 4029 | S 60.44 | S 80.58

Vacation Pay - See note (2) S 161(S 242158 3.22

Holiday Pay - See note (3) S 242 |S 3635 4.83
Welfare - See note (4) included below S - S - S -

Benefits/Admin (welfare, Pension) S 8611 S 1292 | S 17.22

Union Funds $1.30 - See note (4), (5) & (6) S 130 (S 1951 $ 2.60

Total Wage Package | $ 54.23 | $ 8134 | $ 108.46

EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -

Employer Health Tax (EHT) - See note (9) S 0.86 ]S 1301 S 1.73
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -

Total Rate Chargeable| $ 62.01 | S 82.79 | $ 110.34
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Roofers EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) e 96 of 160
L. Roofers- Journeyman
Description

Plain Time | Overtime [Doubletime

Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 36.79 | S 55.19 [ $ 73.58

Vacation Pay - See note (2) S 147 (S 22118 2.94

Holiday Pay - See note (3) S 2211|S 331|S 4.41
Welfare - See note (4) included below S - S - S -

Benefits/Admin (welfare, Pension) S 8611 S 1292 | S 17.22

Union Funds $1.30 - See note (4), (5) & (6) S 1.23 | $ 1.85]$ 2.46

Total Wage Package | $ 50.31 | $ 75.46 | S 100.62

EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -

Employer Health Tax (EHT) - See note (9) S 079 ]S 1.18 | S 1.58
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -

Total Rate Chargeable| $ 58.02 | $ 76.80 | § 102.35
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Sheetmetal EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) Pacs 100 of 106

L. Sheetmetal - Foreman
Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 2145 S 32.18 | S 42.90
Vacation Pay - See note (2) S 086 (S 1.29 | S 1.72
Holiday Pay - See note (3) S 1.29 | S 193]S 2.57
Welfare $4.11 - See note (4) S 411 (S 6.17 | S 8.22
Pension $7.75 - See note (4) S 414 (S 6.21 (S 8.28
Union Funds $0.16 - See note (4), (5) & (6) S 0.16| S 02415 0.32
Total Wage Package | $ 32.01| $ 48.01 | S 64.01
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -
Employer Health Tax (EHT) - See note (9) S 046 |S 069 ]S 0.92
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 39.38 | S 48.85 | S 65.08
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Hourly Rate Calculation: 10 Hrs / Shift, 1 Shift (Appendix A, 5 day Coverage)

Sheet metal Workers- 100% (Effective Date: 01 May 2012 to 30 April
Gross Hour 2013)
Description Working Foreman Subforeman |Journeyman __ Apprentice (3rd yeq Net Hours | Total Cost
Ti
fme Sheet Metal Sheet Metal Sheet Metal Sheet Metal
Workers Workers Workers Workers
No. of workers 6 36 216 54
Percentage 100% 100% 100% 100%
First Shift
Regular Hours Mon. to Fri. 40 240 1440 8640 2160
Lunch Time 2.5 15.0 90.0 540.0 135.0
Workhours Mon. to Fri. 37.5 225.0 1,350.0 8,100.0 2,025.0 11,700
Plain rate $65.47 $63.05 $60.98 $39.38
$14,730 $85,124 $493,938 $79,749 $673,541
Overtime (Mon - Fri)
Regular Hours Mon. to Fri. 10 60 360 2160 540 3120
Overtime Rate (x1.5) Rate $87.97 $84.36 $81.24 $48.85
$5,278 $30,368 $175,489 $26,378 $237,513
TOTAL| 50 14,820 $911,054
Labour Rate - EPSCA (10 hrs per shift x 1 shifts per day x 5 days per week) - $/hr $61.47

Mon-Fri (First Shift): Regular scheduled hours of work of up to 10 hours per shift
Mon-Fri (Second Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate
Mon-Fri (Third Shift): Regular scheduled hours of work of up to 10 hours per shift plus a shift differential of 1/5 of the straight time hourlt rate

Sat: 2 times for all hours worked.

Sun & Hol: 2 times for all hours worked.
Overtime: first two hours of overtime worked as an extension to the regularly scheduled hours of work (Mon-Fri) shall be paid 1-1/2 times the base hourly rate.
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Sheetmetal EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) Pacs 103 of 106

Sheetmetal - Foreman

Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 4149 | S 62.24 | S 82.98
Vacation Pay - See note (2) S 166 | S 249 (S 3.32
Holiday Pay - See note (3) S 249 S 373 |S 4.98
Welfare $4.11 - See note (4) S 411 (S 6.17 | S 8.22
Pension $7.75 - See note (4) S 7751 S 1163 | S 15.50
Union Funds $0.16 - See note (4), (5) & (6) S 0.16| S 02415 0.32
Total Wage Package | $ 57.66 | $ 86.49 | S 115.32
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -
Employer Health Tax (EHT) - See note (9) S 0.89 ]S 133]S 1.78
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 65.47 | S 8797 | $ 117.25
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Sheetmetal EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) Pacs 105 of 106

Sheetmetal - Foreman

Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 3749 | S 56.24 | S 74.98
Vacation Pay - See note (2) S 150 S 2251(S 3.00
Holiday Pay - See note (3) S 2.251|S 337|S 4.50
Welfare $4.11 - See note (4) S 411 (S 6.17 | S 8.22
Pension $7.75 - See note (4) S 7751 S 1163 | S 15.50
Union Funds $0.16 - See note (4), (5) & (6) S 0.16| S 02415 0.32
Total Wage Package | $ 53.26 | $ 79.89 | S 106.52
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -
Employer Health Tax (EHT) - See note (9) S 0.801]S 121 ]S 1.61
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -
Total Rate Chargeable| $ 60.98 | S 81.24 | S 108.28
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Sheetmetal EPSCA Wage Schedule - APPENDIX "A" (5 DAY COVERAGE) Pacs 104 of 106

Sheetmetal - Foreman

Description
Plain Time | Overtime [Doubletime
Base Hourly rate from 01 May 2012 TO 30 April 2013 | $ 3934 | S 59.01 | $ 78.68
Vacation Pay - See note (2) S 157 (S 236 (S 3.15
Holiday Pay - See note (3) S 236 (S 354 (S 4.72
Welfare $4.11 - See note (4) S 411 (S 6.17 | S 8.22
Pension $7.75 - See note (4) S 7751 S 1163 | S 15.50
Union Funds $0.16 - See note (4), (5) & (6) S 0.16| S 02415 0.32
Total Wage Package | $ 55.29 | $ 8294 | $ 110.59
EPSCA Association Funds $0.15 - See note (5) S 0.15| S 0.15| S 0.15
CPP - See note (7) S 1.75|$ - S -
El - See note (8) S 087 (S - S -
Employer Health Tax (EHT) - See note (9) S 08415 127 | S 1.69
Workplace Safety Insurance Board (WSIB) - See note (| $ 4151 S - S -
Union Dues or/and Union Administration - See note (1 S - S - S -
Shift Differential Payment - See note (12) S - S - S -

Total Rate Chargeable| $ 63.05| $ 8436 | S 112.43
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13 Appendix G — Indirect Cost Breakdown

20





DNGS Heavy Water Management Building - Indirect Costs

Item [Description Typical Allowance | Allowance for D20
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 receivir 3.19% 1.00%
Room and Board (in effect Travel Allowd 0.00% 0.00%
Room and Board (in effect Subsistence f 5.04% 0.00%
Subsistence Allowance (Temp Accommd 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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Ontario Power Generation

Darlington NGS, Heavy Water Management Building

Estimate Report
January 9, 2012

GENERAL PROJECT DATA :
Project Scope Description

Plant Production / Facility Capacity
Plant Location

Soils & Hydrology

Integrated Project Plan

Project Master Schedule
Escalation Strategy

Work Breakdown Structure

Project Code of Accounts

Contracting Strategy

ENGINEERING DELIVERABLES :

Block Flow Diagrams

Plot Plans

Process Flow Diagrams (PFD’s)
Utility Flow Diagrams (UFD’s)

Piping & Instrumentation Diagrams
(P&ID’s)

Process Equipment List

Electrical Line Diagrams

-l 14 Appendix H — AACE Estimate Classification

The following represents an assessment of the AACE Estimate classification:

ESTIMATE CLASSIFICATION

CLASS 5
General
Assumed
General
None
None
None
None
None
None

Assumed

Started / Prelim.

None
None

None

None

None

CLASS 4

Preliminary
Preliminary
Approximate
Preliminary
Preliminary
Preliminary
Preliminary
Preliminary
Preliminary

Assumed

Prelim. / Complete

Started

Started / Prelim.
Started / Prelim.

Started

Started

CLASS 3
Defined
Defined
Specific
Defined
Defined
Defined
Defined
Defined
Defined

Preliminary

Complete
Prelim. / Complete
Prelim. / Complete

Prelim. / Complete
Prelim. / Complete

Prelim. / Complete

Prelim. / Complete

CLASS 2
Defined
Defined
Specific
Defined
Defined
Defined
Defined
Defined
Defined
Defined

Complete
Complete
Complete

Complete
Complete

Complete

Complete
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CLASS 1
Defined
Defined
Specific
Defined
Defined
Defined
Defined
Defined
Defined
Defined

Complete
Complete
Complete

Complete
Complete

Complete

Complete
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Ontario Power Generation Exhibit L-D2-02-AMPCO-137
Darlington NGS, Heavy Water Management Building Ff\“ac?g":n; 133
Estimate Report age 1060
January 9, 2012

A
l Specifications and Data Sheets

_ Started / Prelim. Prelim. / Complete ~ Complete Complete

gene.ral St AT - Started / Prelim. Prelim./ Complete = Complete Complete
rawings

Spare Parts List _ Started Prelim./ Complete = Complete Complete
Mechanical Drawings _ Started Prelim. / Complete ~ Complete Complete
Electrical Drawings _ None Started / Prelim. Preliminary Complete
g‘f;;\lljirr?;snt i (GOl Sy - None Started Preliminary Prelim. / Complete
Civil Drawings _ None Started Preliminary Prelim. / Complete
Structural Drawings _ None Started Preliminary Prelim. / Complete
Other discipline trade drawings _ None Started Preliminary Prelim. / Complete
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		Carpenter_FM

		Carpenter_JM

		Carpenter_SFM

		Cement Mason_AP3Y

		Cement Mason_Crew_Rate

		Cement Mason_FM

		Cement Mason_JM

		Cement Mason_SFM

		Elect Worker_AP3Y

		Elect Worker_Crew_Rate

		Elect Worker_FM

		Elect Worker_JM

		Elect Worker_SFM

		Ironworker_AP3Y

		Ironworker_Crew_Rate

		Ironworker_FM

		Ironworker_JM

		Ironworker_SFM

		Laborer_AP3Y

		Laborer_Crew_Rate

		Laborer_FM

		Laborer_JM

		Laborer_SFM

		Painter_FM

		Paintes_AP3Y

		Paintes_Crew_Rate

		Paintes_JM

		Paintes_SFM

		Plumber-Pipefitter_AP3Y

		Plumber-Pipefitter_Crew_Rate

		Plumber-Pipefitter_FM

		Plumber-Pipefitter_JM

		Plumber-Pipefitter_SFM

		Rodman_AP3Y

		Rodman_Crew_Rate

		Rodman_FM

		Rodman_JM

		Rodman_SFM

		Roofer_AP3Y

		Roofer_Crew_Rate

		Roofer_FM

		Roofer_JM

		Sheetmetal_AP3Y

		Sheetmetal_Crew_Rate

		Sheetmetal_FM

		Sheetmetal_JM

		Sheetmetal_SFM
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NR.CP.IN.01.UF.31555_0_01_01
NR.CP.IN.01.UF.31555_0_05_02
NR.CP.IN.01.UF.31555_0_05_05
NR.CP.IN.01.UF.31555_0_05_06
NR.CP.IN.01.UF.31555_0_05_07
NR.CP.IN.01.UF.31555_0_07_01
NR.CP.IN.01.UF.31555_0_09_01
NR.CP.IN.01.UF.31555_0_09_02
NR.CP.IN.01.UF.31555_0_09_99
NR.CP.IN.01.UF.31555_0_65_00
NR.CP.IN.01.UF.31555_0_65_01
NR.CP.IN.01.UF.31555_0_65_02
NR.CP.IN.01.UF.31555_0_65 03
NR.CP.IN.01.UF.31555_0_65_04
NR.CP.IN.01.UF.31555_0_65_06
NR.CP.IN.01.UF.31555_0_65 07
NR.CP.IN.01.UF.31555_0_65_08
NR.CP.IN.01.UF.31555_0_77_01
NR.CP.IN.01.UF.31555_0_79_00
NR.CP.IN.01.UF.31555_0_79_01
NR.CP.IN.01.UF.31555_0_98_88
NR.CP.IN.01.UF.31555_1_01_02
NR.CP.IN.01.UF.31555_1_01_03
NR.CP.IN.01.UF.31555_1_01_04
NR.CP.IN.01.UF.31555_1_01_05
NR.CP.IN.01.UF.31555_1_02_01
NR.CP.IN.01.UF.31555_1_02_02
NR.CP.IN.01.UF.31555_1_02_03
NR.CP.IN.01.UF.31555_1_02_04
NR.CP.IN.01.UF.31555_1_02_05
NR.CP.IN.01.UF.31555_1_02_40
NR.CP.IN.01.UF.31555_1_02_41
NR.CP.IN.01.UF.31555_1_05_02
NR.CP.IN.01.UF.31555_1_05_04
NR.CP.IN.01.UF.31555_1_05_40
NR.CP.IN.01.UF.31555_1_07_01
NR.CP.IN.01.UF.31555_1_07_02
NR.CP.IN.01.UF.31555_1_07_05
NR.CP.IN.01.UF.31555_1_07_06
NR.CP.IN.01.UF.31555_1_20_01
NR.CP.IN.01.UF.31555_1_61_01
NR.CP.IN.01.UF.31555_1_61_02
NR.CP.IN.01.UF.31555_1_71_01
NR.CP.IN.01.UF.31555_1_71_02
NR.CP.IN.01.UF.31555_1_72_01
NR.CP.IN.01.UF.31555_1_98_01
NR.CP.IN.01.UF.31555_1_98 02
NR.CP.IN.01.UF.31555_1_98 05
NR.CP.IN.01.UF.31555_1_98_06
NR.CP.IN.01.UF.31555_1_98 07
NR.CP.IN.01.UF.31555_1_98 09
NR.CP.IN.01.UF.31555_1_99 01
NR.CP.IN.01.UF.31555_1_99 02

-~ .4 4 .4 .t .t .t .t a4 aE A A A A A O A A A A A A A A A A A A OO0 00O OO OO OO OO OO OO OO Oo o

3155500101
3155500502
3155500505
3155500506
3155500507
3155500701
3155500901
3155500902
3155500999
3155506500
3155506501
3155506502
3155506503
3155506504
3155506506
3155506507
3155506508
3155507701
3155507900
3155507901
3155509888
3155510102
3155510103
3155510104
3155510105
3155510201
3155510202
3155510203
3155510204
3155510205
3155510240
3155510241
3155510502
3155510504
3155510540
3155510701
3155510702
3155510705
3155510706
3155512001
3155516101
3155516102
3155517101
3155517102
3155517201
3155519801
3155519802
3155519805
3155519806
3155519807
3155519809
3155519901
3155519902

LTD 2008 Cost

Ellis Don Fuel Costs

EPSCA Expenses

EPSCA Training

CTP Proxy for WP 3155500505
Project 31555 - interest

D20 Storage Project Contingency

P&M SNC/AECON JV PO Contingency (moved to WP 3155510504 per ONCORE)

For Forecast Only

JV Contingency

Business Exp./LOA - Construction

Business Exp./LOA - Engineering

Construction - Other

Personal Protective Equipment (PPE)

D20 Allowable Overhead

Mobilization/De-Mobilization

Engineering - Other

Phase 2 | Interest

Cost Phase 2 - CCF 7058

Cost - Phase 2 | Project Contingency and Management Reserve
Cost Management Living Allowance CCF003587
Aecon-SNC Project Management

CTP Proxy for WP 3155510102

ES Fox CFEP

SNC Engineering Management, DC, Metrology (HO)
Project Controls 2012

Project Controls 2013

Project Controls Execution Partial

Project Controls Execution Full

OPG Support FE/CMO to EPC 2013-Phase |

OPG EPSCA - Direct Hires

RP Escort to support JV

Training (Engineering softwares)

Aecon-SNC PO Contingency

Training (OPG operators)

Legacy Interest for 2012

Legacy Interest 2013 Pt1 Execution Phase

Legacy Contingency Interest for 2013/2014/2015 Execution Full
Interest for 2013/2014/2015 Execution Full

NEW EPC VENDOR PROJECT MANAGEMENT
Project Management Team - Construction PMT

Project Management Team - Engineering PMT

PMT - Oversight Phase 2 | Project Management and MTL
PMT - Refurb. Exe. Support not in BCS

PMT - Oversight Phase 2 | PCC and CSA

Travelling Expenses for 2012/2013-Phase |

Core Team Project Support 2013/2014/2015- Phase llI
CMO Project Support Overhead 2012/2013 Pt - Phase |
Travelling Expenses for 2013 Pt 1-Phase Il Exe Part
Travelling Expenses for 2013/2014/2015

Supply Chain Project Support .4% 2013/2014/2015 - Phase llI
LTD to end of 2010 -DEV

LTD to end of 2011-DEV

0
1,400,574
1,847,409
1,018,578

0

25,288,722

0

0

0

0 Yes
1,170,000 Yes
630,000 Yes

0 Yes

106,312 Yes
7,766,889 Yes
0 Yes

0 Yes
19,014,590 Yes

0

2,234,538 Yes

1,358
24,324,012
229,593
120,000
1,804,231
346,046
940,058
680,211
6,108,161
547,896
2,733,800
49,149
111,941

0

660,682
231,090
214,846
164,576
1,485,630
0

12,373,259 Yes
2,094,900 Yes
2,608,146 Yes
1,051,984 Yes - Was not estimated in BCS

145,050 Yes

5,413
2,994,678
0

0

9,536

0
1,863,352
1,111,732
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NR.CP.IN.01.UF.31555_1_99 06
NR.CP.IN.01.UF.31555_1_99 98
NR.CP.IN.01.UF.31555_1_99 99
NR.CP.IN.01.UF.31555_3 02_01
NR.CP.IN.01.UF.31555_3 02_02
NR.CP.IN.01.UF.31555_3 02_03
NR.CP.IN.01.UF.31555_3 04 01
NR.CP.IN.01.UF.31555_3 04 02
NR.CP.IN.01.UF.31555_3 04 03
NR.CP.IN.01.UF.31555_3 04 04
NR.CP.IN.01.UF.31555_3 04 05
NR.CP.IN.01.UF.31555_3 04 06
NR.CP.IN.01.UF.31555_3 04 07
NR.CP.IN.01.UF.31555_3 04 08
NR.CP.IN.01.UF.31555_3 04 09
NR.CP.IN.01.UF.31555_3 04_10
NR.CP.IN.01.UF.31555_3 04 11
NR.CP.IN.01.UF.31555_3 04 15
NR.CP.IN.01.UF.31555_3 04 16
NR.CP.IN.01.UF.31555_3 04 17
NR.CP.IN.01.UF.31555_3 04 18
NR.CP.IN.01.UF.31555_3 04 19
NR.CP.IN.01.UF.31555_3 04 20
NR.CP.IN.01.UF.31555_3 04 21
NR.CP.IN.01.UF.31555_3 04 22
NR.CP.IN.01.UF.31555_3 05 _01
NR.CP.IN.01.UF.31555_3 05 02
NR.CP.IN.01.UF.31555_3 05 03
NR.CP.IN.01.UF.31555_3 05 _04
NR.CP.IN.01.UF.31555_3 05 05
NR.CP.IN.01.UF.31555_3_05_06
NR.CP.IN.01.UF.31555_3 05 07
NR.CP.IN.01.UF.31555_3 05 08
NR.CP.IN.01.UF.31555_3 05 09
NR.CP.IN.01.UF.31555_3 05_10
NR.CP.IN.01.UF.31555_3 05_11
NR.CP.IN.01.UF.31555_3 05_12
NR.CP.IN.01.UF.31555_3 07_01
NR.CP.IN.01.UF.31555_3 07 02
NR.CP.IN.01.UF.31555_3 14 09
NR.CP.IN.01.UF.31555_3 14 20
NR.CP.IN.01.UF.31555_3 14 21
NR.CP.IN.01.UF.31555_3 20_01
NR.CP.IN.01.UF.31555_3 65 67
NR.CP.IN.01.UF.31555_3 72 01
NR.CP.IN.01.UF.31555_3 72 02
NR.CP.IN.01.UF.31555_3 72 03
NR.CP.IN.01.UF.31555_3 74 01
NR.CP.IN.01.UF.31555_3 74 02
NR.CP.IN.01.UF.31555_3 74 03
NR.CP.IN.01.UF.31555_3 74 04
NR.CP.IN.01.UF.31555_3 74 05
NR.CP.IN.01.UF.31555_3_76_01
NR.CP.IN.01.UF.31555_3 77 01
NR.CP.IN.01.UF.31555_3 79 01

W W W W W WwWWWwWwowWwowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowowoww=a2 2

3155519906
3155519998
3155519999
3155530201
3155530202
3155530203
3155530401
3155530402
3155530403
3155530404
3155530405
3155530406
3155530407
3155530408
3155530409
3155530410
3155530411
3155530415
3155530416
3155530417
3155530418
3155530419
3155530420
3155530421
3155530422
3155530501
3155530502
3155530503
3155530504
3155530505
3155530506
3155530507
3155530508
3155530509
3155530510
3155530511
3155530512
3155530701
3155530702
3155531409
3155531420
3155531421
3155532001
3155536567
3155537201
3155537202
3155537203
3155537401
3155537402
3155537403
3155537404
3155537405
3155537601
3155537701
3155537901

LTD to end of 2012-DEV

PMT under CCF003587

Not Required

OPG Support Design/FE/TRF/PE/DCC 2012-Phase |

OPG Support Design/FE/TRF/PE/DCC 2013-Phase |

OPG Support Design/FE/TRF/PE/DCC to Support -Phase llI

EPC Contract 2012 Phase | Detaileld Design

EPC Contract 2012 Modification Planning Payment

EPC Contract 2012 Eng Specifications for LL Items Accept by OPG Payment
EPC Contract 2012 100% of TMods Accepted by OPG Payment

EPC Contract 2012 25% of all design EC's Accepted by OPG Payment
EPC Contract 2012 50% of all design EC's Accepted by OPG Payment
EPC Contract 2012 65% of all design EC's Accepted by OPG Payment
EPC Contract 2012 75% of all design EC's Accepted by OPG Payment
EPC Contract 2012 100% of all design EC's Accepted by OPG Payment
EPC Contract 2012 Completion of Final COMS Payment

EPC Design and Construction - 2012/2013 - Phase Il (Accruals and Billing Errors)
SNC Engineering - Civil

SNC Engineering - Mechanical

SNC Engineering - Electrical

SNC Engineering - I&C

CTP Proxy for WP 3155530416

CTP Proxy for WP 3155530417

CTP Proxy for WP 3155530418

CTP Proxy for WP 3155530415

OSS Contract Support Design 2012 Pt 1-Phase |

OSS Contract Support Design 2013-Phase |

OSS/OPG Contract Support Design 2012/2013-Phase Il

OPG Contract Support Design/TRF/PE 2013/2014/2015-Phase Il and Phase Il
OSS Contract Support Design 2012/2013-Phase |

OSS Contract Support Design EPC 2013/2014/2015

NOSS Contract Support Design EPC 2017/2018

Engineering Support - Civil

Engineering Support - Mechanical

Engineering Support - Electrical

Engineering Support - I1&C

CTP Proxy for WP 3155530511

SNC Field Engineering & Pre-Commissioning Support

CTP Proxy for WP 3155530701

RCMT Contract for RO0O Engineering

RCMT Contract for Materials

RCMT Claim

NEW EPC VENDOR ENGININEERING

Engineering

Eng - Oversight of Phase 2 | Design Engineer

Eng - Oversight of Phase 2 | Construction Design Engineer not in BCS
Eng- OPG Oversight and Support to Contractor’s not in BCS

Eng - Phase 2 | Drawing Office and OLW Support

Eng - TRF Control Computer Mod | Design not in BCS

Eng - Drum Handling Tools | Design not in BCS

Eng — EC Detailed Design Activities Not in BCS| Design Engineer
Maintenance TPAR Preparation Not in BCS

Eng - Oversight Phase 2 | Field Engineer

Eng - Phase 2 | OPG Commissioning FTL

Eng - Phase 2 | OPG Ops TPARs

372,850
2,010,978
0
452,124
1,649,345
1,886,359
0
1,117,738
970,000
970,000
485,000
1,455,000
2,989,977
2,234,399
437,447
1,022,582
0
499,520
573,072
1,975,772
968,611

0

0

0

0
4,706,970
479,256
74,909
286,805

0
1,266,445
9,377
1,179,287
3,344,531
279,619
1,492,262
0
12,925,633
0
4,819,700
0

0

0

6,089,978 Yes
4,700,355 Yes
0 Yes - Was not estimated in BCS
309,388 Yes - Was not estimated in BCS
612,352 Yes
219,654 Yes - Was not estimated in BCS
15,270 Yes - Was not estimated in BCS
80,220 Yes - Was not estimated in BCS
485,575 Yes - Was not estimated in BCS
1,644,644 Yes
404,723 Yes
36,714 Yes
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NR.CP.IN.01.UF.31555_4_02_03
NR.CP.IN.01.UF.31555_4 03 01
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NR.CP.IN.01.UF.31555_4_05_02
NR.CP.IN.01.UF.31555_4 05 40
NR.CP.IN.01.UF.31555_4_06_01
NR.CP.IN.01.UF.31555_4_06_02
NR.CP.IN.01.UF.31555_4 06_03
NR.CP.IN.01.UF.31555_4_06_04
NR.CP.IN.01.UF.31555_4_06_05
NR.CP.IN.01.UF.31555_4 06_12
NR.CP.IN.01.UF.31555_4 06_13
NR.CP.IN.01.UF.31555_4_06_92
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NR.CP.IN.01.UF.31555_4_07_03
NR.CP.IN.01.UF.31555_4 07_04
NR.CP.IN.01.UF.31555_4 07 05
NR.CP.IN.01.UF.31555_4_07_06
NR.CP.IN.01.UF.31555_4 07 07
NR.CP.IN.01.UF.31555_4 07 08
NR.CP.IN.01.UF.31555_4_07_09
NR.CP.IN.01.UF.31555_4_07_10
NR.CP.IN.01.UF.31555_4 07_12
NR.CP.IN.01.UF.31555_4 07_13
NR.CP.IN.01.UF.31555_4 07_14
NR.CP.IN.01.UF.31555_4 07_15
NR.CP.IN.01.UF.31555_4 07_16
NR.CP.IN.01.UF.31555_4 07_17
NR.CP.IN.01.UF.31555_4 07_18
NR.CP.IN.01.UF.31555_4 07_19
NR.CP.IN.01.UF.31555_4_07_20
NR.CP.IN.01.UF.31555_4 07 21
NR.CP.IN.01.UF.31555_4 07_22
NR.CP.IN.01.UF.31555_4_07_23
NR.CP.IN.01.UF.31555_4 07 24
NR.CP.IN.01.UF.31555_4 07_25
NR.CP.IN.01.UF.31555_4_07_26
NR.CP.IN.01.UF.31555_4 07_30
NR.CP.IN.01.UF.31555_4 07_66
NR.CP.IN.01.UF.31555_4 07_72
NR.CP.IN.01.UF.31555_4 07 73
NR.CP.IN.01.UF.31555_4_16_01
NR.CP.IN.01.UF.31555_4_16_02
NR.CP.IN.01.UF.31555_4_20_01
NR.CP.IN.01.UF.31555_4 20 02
NR.CP.IN.01.UF.31555_4 20 03
NR.CP.IN.01.UF.31555_4 20 04
NR.CP.IN.01.UF.31555_4 20 05
NR.CP.IN.01.UF.31555_4 20 06
NR.CP.IN.01.UF.31555_4_20 07
NR.CP.IN.01.UF.31555_4 65 13

A A DD DA DA DDA DMDMBAESAEDMDDEBAEDNSDMDSAEDSEDMDPDESAEDDDPDMEBAEDSED™DMPDESAEDMDPDESAEDEDMPAEDSEDDAESAEDDDEDSAEDSEDMDDESAEDMDDMEDBSESEDDDBADN

3155540201
3155540202
3155540203
3155540301
3155540302
3155540501
3155540502
3155540540
3155540601
3155540602
3155540603
3155540604
3155540605
3155540612
3155540613
3155540692
3155540701
3155540702
3155540703
3155540704
3155540705
3155540706
3155540707
3155540708
3155540709
3155540710
3155540712
3155540713
3155540714
3155540715
3155540716
3155540717
3155540718
3155540719
3155540720
3155540721
3155540722
3155540723
3155540724
3155540725
3155540726
3155540730
3155540766
3155540772
3155540773
3155541601
3155541602
3155542001
3155542002
3155542003
3155542004
3155542005
3155542006
3155542007
3155546513

OPG Procurement of Welding Materials

OPG Procurement Support for Free Issue Materials

OPG Free Issue Purchase of Valves & Tanks

OPG Support CMO/FE to EPC 2013/2014/2015 Execution Full
OPG Support CMO to EPC 2012/2013-Phase |

EPC Materials - 2012 - Phase I

RCMT Contract for Materials

EPC Materials - 2012 - Phase I

New Horizons LAN Spec. 2012-Phase |

EPC Contract - Materials 2013/2014/2015 Phase Il

New Horizons Procurement - LAN- Phase Il Material

New Horizons Procurement - LAN- Phase lll Contract

Procure Spare Parts 7% of Mat'l Costs Phase Il

Materials - Valves and Bulks

CTP Proxy for WP 3155540612

OPG Material Costs

Manufacturing and Delivery Diesel Gen Set

Manufacturing and Delivery Switchgear

Manufacturing and Delivery UPS

Manufacturing and Delivery MCC

Manufacturing and Delivery Control Panels

Manufacturing and Delivery Instrumentation Air/Service Air
Manufacturing and Delivery Stack Monitor

Manufacture and Delivery Munter Drier (Munter)

Manufacture and DeliveryHVAC Control (JCI)

Manufacture and Delivery Chiller (JCI)

Manufacture and Delivery Hand & Foot Monitors,Whole Body Monitor Proportional Counter
Manufacture and Delivery Tritium Air Monitors

Manufacture and Delivery Gamma Monitors

Manufacture and Delivery Vapor Recovery Drier- CCl Thermal
CTP Proxy for WP 3155540701

CTP Proxy for WP 3155540702

CTP Proxy for WP 3155540703

CTP Proxy for WP 3155540704

CTP Proxy for WP 3155540705

CTP Proxy for WP 3155540706

CTP Proxy for WP 3155540708

CTP Proxy for WP 3155540713

D20 Drum Heeling Vacuum Tank

Weight Scale

Vertical Flooded Heat Exchanger

General - Procurement Engineering/Quality Compliance**
Manufacturing and Delivery Filter Unit 0-73690-FR21/FR22
Sampling Cabinet

Active / Inactive Drainage Pumps for HWMB WA

Resources to Procure Urgent Material incl Valves/Pumps/Piping
Material (Urgent Material incl Valves/Pumps/Piping)

NEW EPC VENDOR PROCUREMENT

D20 Transfer System Related Instrumentation (DEC120488, 120489)

Active/lnactive Drainage and D20 Liquid Recovery Pump Control Panels (DEC 120485) (1&C)

Fire Alarm System Control Panel (DEC 120351)
Moisture Indicating Alarm Units

45V DC Instrument Power Supply

Chilled Water System AC Units

Procurement of Materials

24,925

Page 3 of 6

14,278
1,566,611

5,262,696

2,796,320

970,000

4,301,194

143,092

0

10,733,299

0

0

0

18,228,102

0

29,421

889,592

1,389,178

486,480

762,800

747,876
504,777

1,236,434

606,707

2,731,700

4,068,563

148,232

857,488

84,800

2,715,834

O O O O o o o o

29,862

30,486
44,044

1,666,447

1,617,597
91,849

25,660

0

8,213,047

0

599,019

77,090

67,585

5,372

7,206

279,277
2,683,704 Yes
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NR.CP.IN.01.UF.31555 4 65 14
NR.CP.IN.01.UF.31555_4 74 01
NR.CP.IN.01.UF.31555_4 78 01
NR.CP.IN.01.UF.31555_4 99 91
NR.CP.IN.01.UF.31555_4 99 92
NR.CP.IN.01.UF.31555_4 99 93
NR.CP.IN.01.UF.31555_5_01_01
NR.CP.IN.01.UF.31555 5 01_11
NR.CP.IN.01.UF.31555_5_01_12
NR.CP.IN.01.UF.31555_5 _01_13
NR.CP.IN.01.UF.31555_5_02_01
NR.CP.IN.01.UF.31555_5_02_02
NR.CP.IN.01.UF.31555_5_02_03
NR.CP.IN.01.UF.31555_5 02 05
NR.CP.IN.01.UF.31555_5_02_06
NR.CP.IN.01.UF.31555_5_02_08
NR.CP.IN.01.UF.31555_5_02_09
NR.CP.IN.01.UF.31555_5 02_15
NR.CP.IN.01.UF.31555_5 _02_16
NR.CP.IN.01.UF.31555 5 02_17
NR.CP.IN.01.UF.31555_5 02_19
NR.CP.IN.01.UF.31555_5_02_20
NR.CP.IN.01.UF.31555 5 02 22
NR.CP.IN.01.UF.31555_5 02_23
NR.CP.IN.01.UF.31555_5_02_24
NR.CP.IN.01.UF.31555_5_03_01
NR.CP.IN.01.UF.31555_5 03 03
NR.CP.IN.01.UF.31555_5_03_09
NR.CP.IN.01.UF.31555_5 _03_10
NR.CP.IN.01.UF.31555_5 03 11
NR.CP.IN.01.UF.31555_5 03 _12
NR.CP.IN.01.UF.31555_5 03 15
NR.CP.IN.01.UF.31555_5 03 20
NR.CP.IN.01.UF.31555_5_04 01
NR.CP.IN.01.UF.31555_5_04_02
NR.CP.IN.01.UF.31555_5 04 03
NR.CP.IN.01.UF.31555_5_04 04
NR.CP.IN.01.UF.31555_5_04 05
NR.CP.IN.01.UF.31555_5 04 06
NR.CP.IN.01.UF.31555_5_04 07
NR.CP.IN.01.UF.31555_5_04 08
NR.CP.IN.01.UF.31555_5 04 09
NR.CP.IN.01.UF.31555_5_04_10
NR.CP.IN.01.UF.31555_5 04 11
NR.CP.IN.01.UF.31555 5 04 12
NR.CP.IN.01.UF.31555_5 04 13
NR.CP.IN.01.UF.31555_5_04_14
NR.CP.IN.01.UF.31555_5_04 21
NR.CP.IN.01.UF.31555_5 04 22
NR.CP.IN.01.UF.31555_5_04 23
NR.CP.IN.01.UF.31555_5 04 25
NR.CP.IN.01.UF.31555_5 04 26
NR.CP.IN.01.UF.31555_5_04 27
NR.CP.IN.01.UF.31555_5 04 28
NR.CP.IN.01.UF.31555_5 04 29

(6, BENG, BENG, RIS, BN BENS) RIS RIS BN S &) BN &) BN &) BN S RIS, HENG) RIS, BENG) RIS, BN, BENS) BN RIS, BN S) RS, BN &) NS ) BN ) RN, BN S, RIS, BENG) RIS, RS, RIS, BN S, RIS BN S) RIS BN S) RIS ) BN &) BN, RS, RIS, NG, NS, NS NN @) IS I SRR - SR S N N SN

3155546514
3155547401
3155547801
3155549991
3155549992
3155549993
3155550101
3155550111
3155550112
3155550113
3155550201
3155550202
3155550203
3155550205
3155550206
3155550208
3155550209
3155550215
3155550216
3155550217
3155550219
3155550220
3155550222
3155550223
3155550224
3155550301
3155550303
3155550309
3155550310
3155550311
3155550312
3155550315
3155550320
3155550401
3155550402
3155550403
3155550404
3155550405
3155550406
3155550407
3155550408
3155550409
3155550410
3155550411
3155550412
3155550413
3155550414
3155550421
3155550422
3155550423
3155550425
3155550426
3155550427
3155550428
3155550429

Procurement of Equipment

Proc - Phase 2 | OPG Purchased Materials and Equipment
HWMB West Annex Quantities Assessment not in BCS
Procurement Engineering Material CCF003587
Procurement Bulk Material CCF003587

Not Required

Exterior Works - Mechanical (Install PHT Drain)

Causeway Construction - Civil / Structural

Causeway Construction - Electrical And I&C

Causeway Construction - Mechanical

Pipe Chase Construction - Civil / Structural

Pipe Chase Construction - Electrical And I&C

Pipe Chase Construction - Mechanical

ES Fox - Tie-ins, Services & Trailers

ES Fox - Embedded Parts

Detox Environmental

Dave Boyle Excavating

Other Contracts (United Rentals/ModSpace/etc.)

MOD SPACE Contract

EXP Services

Skyway Sevices

United Rentals

Maxxam Services

Aecon Support

Black Tie Rentals

Existing TRF Building - Mechanical Basement

Existing TRF Building - Mechanical Level 1

ED - Dewatering Sys Installation & Dewatering Ellis Don

ED - Dewatering Sys Installation & Dewatering OPG
Aquatech Costs

PGL Dewatering

ED - F1 Soil Management

Existing TRF Building - Electrical And I&C

EPC Contract Phase Il Site Prep 2012

EPC Contract 2013-Phase I

OPG Field Engineering 2013-Phase I

OPG Security Support for EPC 2014-Phase |l

EPC Contract - Construction 2013/2014/2015 Phase I
EPC CCF261- Phase Il Soil/Water Mgmnt, Trailers, CTP001
EPC CCF273 Part 1 - Design and Fabrication of F1 Area to accept Soll
EPC CCF273 Part 2 - Soil Management in Area C-13

EPC CCF 285 Pipe Chase Engineering

EPC CCF 289 Part 1 - Contaminated Soil - 488k

EPC CCF 289 Part 2 - Discovery of Asbestos - 119.7k

EPC CCF 289 Part 3 - Changing the US| Assignment - 53.5k
EPC CCF 289 Part 4 - Underestimate of the DCC Support - 610k
EPC CCF 293 - Facilitate the Storage and Treatment of the Contaminated Soil Part 1 - 3289k
Budget for Restoration of F1

Ellis Don Concrete & Formwork to Dyke

ES Fox - Dyke Support Services (237909)

West Annex Building - Work Area Below 100 -Staircases
Work Area Below 100 - 1 - Civil / Structural

Work Area Below 100 - 1 - Mechanical

Work Area Below 100 - 1 - Electrical and 1&C

West Annex Building - Work Area Below 100 -2 - Civil / Structural

Page 4 of 6

441,720 Yes
133,332 Yes
91,143 Yes - Was not estimated in BCS
706,347
252,737
0

118
243,393
203,415
188,523
2,286,045
253,023
84,315
4,661,703
0
419,049
379,959
27,449
90,627
7,100
26,109
1,225,824
0

0

21,335
2,630,259
735,508
4,512,605
0
1,863,765
1,346,915
1,371,231
395,060
3,314,593
6,151,184
12,706
1,201,268
47,145,467
3,165,018
8,641,917
0

190,195

0

0

0

3,553

0
515,150
22,977,963
2,963,782
263,688
3,238,526
9,001,982
2,847,659
5,688,850
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NR.CP.IN.01.UF.31555 5 04 30
NR.CP.IN.01.UF.31555_5 04 31
NR.CP.IN.01.UF.31555_5 04 32
NR.CP.IN.01.UF.31555_5 04 33
NR.CP.IN.01.UF.31555 5 04 34
NR.CP.IN.01.UF.31555_5 04 35
NR.CP.IN.01.UF.31555_5_05_01
NR.CP.IN.01.UF.31555_5_05_02
NR.CP.IN.01.UF.31555_5_05_03
NR.CP.IN.01.UF.31555_5_05_04
NR.CP.IN.01.UF.31555_5_06_01
NR.CP.IN.01.UF.31555_5_06_02
NR.CP.IN.01.UF.31555_5_06_03
NR.CP.IN.01.UF.31555_5_06_04
NR.CP.IN.01.UF.31555_5_07_01
NR.CP.IN.01.UF.31555_5_07_02
NR.CP.IN.01.UF.31555_5 07 03
NR.CP.IN.01.UF.31555_5_08_01
NR.CP.IN.01.UF.31555_5_08_02
NR.CP.IN.01.UF.31555_5 08 03
NR.CP.IN.01.UF.31555_5_08_04
NR.CP.IN.01.UF.31555_5_09_01
NR.CP.IN.01.UF.31555_5 09 02
NR.CP.IN.01.UF.31555_5 09 03
NR.CP.IN.01.UF.31555_5 09 _51
NR.CP.IN.01.UF.31555_5 09 52
NR.CP.IN.01.UF.31555_5 09 _61
NR.CP.IN.01.UF.31555_5_09_71
NR.CP.IN.01.UF.31555_5 09 72
NR.CP.IN.01.UF.31555_5 09 73
NR.CP.IN.01.UF.31555_5_10_01
NR.CP.IN.01.UF.31555_5_10_02
NR.CP.IN.01.UF.31555_5_10_03
NR.CP.IN.01.UF.31555_5_10_06
NR.CP.IN.01.UF.31555_5_10_09
NR.CP.IN.01.UF.31555_5_10_10
NR.CP.IN.01.UF.31555_5_10_11
NR.CP.IN.01.UF.31555_5_10_13
NR.CP.IN.01.UF.31555_5_20_01
NR.CP.IN.01.UF.31555_5_20_88
NR.CP.IN.01.UF.31555_5_20_89
NR.CP.IN.01.UF.31555_5_55_01
NR.CP.IN.01.UF.31555_5 55 02
NR.CP.IN.01.UF.31555_5 55 03
NR.CP.IN.01.UF.31555_5_55_04
NR.CP.IN.01.UF.31555_5 55 05
NR.CP.IN.01.UF.31555_5 55 06
NR.CP.IN.01.UF.31555_5 55 07
NR.CP.IN.01.UF.31555_5 55 08
NR.CP.IN.01.UF.31555_5 55 _09
NR.CP.IN.01.UF.31555_5 55 _10
NR.CP.IN.01.UF.31555_5_55_11
NR.CP.IN.01.UF.31555_5_60_00
NR.CP.IN.01.UF.31555_5_61_00
NR.CP.IN.01.UF.31555_5_61_01

(O, NG, RIS, BENG, BN, BN RIS BN S) BN &) &) BN &) BN &) RIS BN G, RIS, BNG; RENG) BN RIS, BN RIS RIS, RIS NS, NS ) BN S ) BN, BN, RIS, BENG) RIS, NG, BENE, BN RIS, RS BENS) BN &) RIS NS, BN &) BN, RIS, HENG) RIS, BENG) RIS, RIS, RENG) BN S RIS BN BN &) BN &) BN 4 |

3155550430
3155550431
3155550432
3155550433
3155550434
3155550435
3155550501
3155550502
3155550503
3155550504
3155550601
3155550602
3155550603
3155550604
3155550701
3155550702
3155550703
3155550801
3155550802
3155550803
3155550804
3155550901
3155550902
3155550903
3155550951
3155550952
3155550961
3155550971
3155550972
3155550973
3155551001
3155551002
3155551003
3155551006
3155551009
3155551010
3155551011
3155551013
3155552001
3155552088
3155552089
3155555501
3155555502
3155555503
3155555504
3155555505
3155555506
3155555507
3155555508
3155555509
3155555510
3155555511
3155556000
3155556100
3155556101
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West Annex Building - Work Area Below 100 -2 - Mechanical 6,971,319
West Annex Building - Work Area Below 100 -2 - Electrical and 1&C 1,447,526
West Annex Building - Work Area Below 100-3 - Civil / Structural 2,390,864
West Annex Building - Work Area Below 100-3 - Mechanical 8,250,509
West Annex Building - Work Area Below 100-3 - Electrical and 1&C 799,809
West Annex Building - Slab 100 593,235
Work Area Elevation 100 - Civil / Structural - Structural Steel / Concrete 5,062,184
Work Area Elevation 100 - Civil / Structural - Finishes 90,757
West Annex Building - Work Area Elevation 100 - Mechanical 1,350,803
West Annex Building - Work Area Elevation 100 - Electrical and 1&C 841,098
West Annex Building - Work Area Elevation 107 - Structural Steel / Concrete 2,821,631
West Annex Building - Work Area Elevation 107 - Finishes 781,202
West Annex Building - Work Area Elevation 107 - Mechanical 923,773
West Annex Building - Work Area Elevation 107 - Electrical and I1&C 522,574
West Annex Building - Work Area Elevation 115 - Civil / Structural 503,310
West Annex Building - Work Area Elevation 115 - Mechanical 835,328
West Annex Building - Work Area Elevation 115 - Electrical and 1&C 0
Building Envelope - West Elevation 37,100
Building Envelope - North Elevation 86,733
Building Envelope - East Elevation 136,367
Building Envelope - South Elevation 86,733
Exterior Works - Civil / Structural 158,845
Exterior Works - Mechanical 458
Exterior Works - Electrical And 1&C 2,651,561
Indirect Labour 4,380,852
CTP Proxy for WP 3155550951 0
Construction Tools & Equipment 842,567
Crane lifting 0
Scaffolding 4,770,000
Other Services (Permit TSSA...etc) 403,543

ED - Mud Slab Anchoring

ED Dyke Construction - 1st Lift

ED Dyke Construction - 2nd Lift

ED Dyke Construction - Topping Slab & Anchor Bolts

ED Dyke Construction Basement Slab Waterproofing

Ellis Don PMT & Other

Ellis Don Tiebacks and Excavation

O O O O o o o o

ES Fox - Dyke Support Services (237909)

NEW EPC CONSTRUCTION 1,584,157

NEW EPC VENDOR INDIRECTS
NEW EPC VENDOR CORE TEAM/OH/PROFIT

Transition Period | HWMB West Annex Roof and Drain Installation | Flynn

Transition Period | HVAC Installation | Cullition
Transition Period | Scaffolding support (includes rental) | Safeway

Transition Period | Building civil works | Masonry Block Installation | OPG

Transition Period | Building civil works | Sealing Precast Walls | OPG

Transition Period | Building civil works | Caisson Removal | OPG

Transition Period | Equipment Rental | Rental Hub

Transition Period | Equipment Rental | United Rental

Transition Period | Equipment Rental | PA Wash-car Servicing | Nature’s Call

O O O O O O oo oo o o

Transition Period | Construction Support | Boyle

Transition Period | JV Costs (Canatom) April 22 2017 to June 27 2017 937,732

JV Phase 2 GMAX + Commissioning Option and Possible CO's 0 Yes
DFL - Construction 27,322,010 Yes
Construction Activities 4,264,022 Yes
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NR.CP.IN.01.UF.31555_5 _61_72
NR.CP.IN.01.UF.31555_5 61 73
NR.CP.IN.01.UF.31555_5 61_74
NR.CP.IN.01.UF.31555_5 74 22
NR.CP.IN.01.UF.31555_5 79 01
NR.CP.IN.01.UF.31555_5_79 02
NR.CP.IN.01.UF.31555_5_79 03
NR.CP.IN.01.UF.31555_5_79 04
NR.CP.IN.01.UF.31555_5_79 05
NR.CP.IN.01.UF.31555_5_79 06
NR.CP.IN.01.UF.31555_5 99 91
NR.CP.IN.01.UF.31555_5 99 92
NR.CP.IN.01.UF.31555_5 99 93
NR.CP.IN.01.UF.31555_6_02_02
NR.CP.IN.01.UF.31555_6_04 01
NR.CP.IN.01.UF.31555_6_64_01
NR.CP.IN.01.UF.31555_6_64 02
NR.CP.IN.01.UF.31555_6_64 03
NR.CP.IN.01.UF.31555_6_64_04
NR.CP.IN.01.UF.31555_6_64 05
NR.CP.IN.01.UF.31555_6_75 01
NR.CP.IN.01.UF.31555_9 03 01
NR.CP.IN.01.UF.31555_9 04 02
NR.CP.IN.01.UF.31555_9 06_11
NR.CP.IN.01.UF.31555_9_76_01
NR.CP.IN.01.UF.31555_u_an_|l

C © © © © O O O O O 6O O O g g o g o oo o o g O,

3155556172
3155556173
3155556174
3155557422
3155557901
3155557902
3155557903
3155557904
3155557905
3155557906
3155559991
3155559992
3155559993
3155560202
3155560401
3155566401
3155566402
3155566403
3155566404
3155566405
3155567501
3155590301
3155590402
3155590611
3155597601
31555uanll

Rental of Equipment

Small Tools & Consumables

Contractor EPSCA

Const - Repair Dyke Repair Not in BCS

Const - Oversight Phase 2 | Construction Oversight
Const — Construction Contracts | 2018 Tie-In’s

Const — Construction Contracts | TMOD Removal Not in BCS
Const. Phase 2, Radiation Protection Not Incl. in the BCS
Const. DNGS H.W.M.B. - Ice Plug Support to you

Const. DNGS H.W.M.B. - LAN Cable Design and Install
Construction Equipment Rental CCF003587

Construction Sub-Contractors CCF003587

Construction Field Labour CCF003587

Commissioning - Commissioning and Close Out Activities ** (Engineering Support Only)

OPG Commissioning Phase Il
Commissioning Project Controls & Mgmt
Commissioning Field Team Lead
Commissioning OEM Support
Commissioning Business Expenses
Commissioning Scaffolding

Comm - Phase 2 | OPG Commissioning Ops
Administration of Project Financial Close Out
EPC Contract - Close out the Contract

Ellis Don Fuel Costs

CLS - Phase 2 | Project Closeout Labour not in BCS
31555 Unallocated Costs

903,177 Yes
788,120 Yes
1,735,234 Yes
35,832 Yes
2,898,057 Yes
155,343 Yes
420,179 Yes
1,163,705 Yes
45,723 Yes
107,815 Yes
290,710
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- Was not estimated in BCS

- Was not estimated in BCS

- Was not estimated in BCS

- Was not estimated in BCS

- Was not estimated in BCS

846,680

0

0

222,157
484,968 Yes
1,977,942 Yes
2,242,599 Yes
195,000 Yes
76,923 Yes
1,460,915 Yes

0

373,607

0
168,282 Yes
(25,712)

- Was not estimated in BCS
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