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1.0 INTRODUCTION 
1.1 Location and Report Structure 
The Repsol Oil and Gas Canada Inc. (Repsol) Site Remediation of the Panarctic F-68 Abandoned Wellsite (the 
‘Project’) is located in Satellite Bay (77° 17’ 30” N and 116° 54’ 27” W) at the northern end of Prince Patrick Island, 
Northwest Territories (NWT).   The Project is to be undertaken in compliance with Inuvialuit Water Board (IWB) 
Type “B” Water Licence N5L8-1837 (the ‘Water Licence’) (IWB, 2016).  The Project location (Site) is shown in 
Drawing G-1 (Appendix B).  

Construction of the containment structure (or cell) and thermal cover is planned for the summer of 2017.  Based 
on the current construction schedule, mobilization to the Site will occur in the month of June, construction will occur 
in the months of July and early August (the warmest period) and demobilization will occur in late August.  The 
mobilization and construction schedules are subject to the impact of weather (i.e., temperature, snow, fog) and 
the work program and schedule may be adjusted to accommodate the climate conditions. 

The Water Licence (Part J, Item 1) requires that a detailed design report be provided to the IWB for the 
contaminated soil containment structure, including (i) construction drawings, (ii) construction specifications and 
(iii) a construction quality assurance/quality control (QA/QC) plan.  Following completion of the containment 
structure, the construction records, as-built documentation and a summary of any deviations from the original 
design requiring approval of the Engineer, are to be signed and stamped y the Engineer and submitted to the IWB. 

This document provides a high-level summary of the detailed instructions prepared by Golder Associates Ltd. 
(Golder) for the construction of the contaminated soil and waste containment structure (also referred to as “cell”). 
This report is also intended to provide a summary of the QA/QC requirements for construction of the containment 
structure including a geosynthetic cover system comprised of a liner and cushion layers, and an engineered 
thermal cover.  A summary of the basic QA/QC requirements for the aggregate extraction operations for fill material 
which will be used to backfill excavations where contaminated soils have been removed and to construct the 
thermal cover, is also provided herein. 

Detailed Construction Specifications, dated January 2017 and Design Drawings, dated November 2016 (both 
prepared by Golder) are provided in Appendix A and B, respectively.  The Construction Specifications are intended 
to provide a reference document for the Golder Site Engineer (Engineer) to direct and manage the work in a 
manner meeting the design requirements and QA/QC requirements, and for Golder Site Supervisor and the sub-
contractors Nuna Logistics Inc. (Nuna), and Terrafix Geosynthetics (collectively referred to as the Contractor) to 
plan and implement their work to meet the specifications and design requirements.  The construction will be 
implemented as a design-build, however the approach to using Construction Specifications developed for a 
Consultant Oversight/Contractor to define the role of the Engineer, to ensure appropriate QA/QC is prescribed and 
to facilitate third party review.  

The key components of the containment cell and thermal cover that are addressed by this QA/QC document are 
the geotextile cushion layers, geomembrane over-liner (or “liner”) and the thermal cover soil layer.  The key 
components of the aggregate extraction addressed by this QA/QC document are the sediment control and survey 
controls.  Survey control is considered a key element required to establish and maintain compliance with the 
approved extraction areas, volumes and grades. 
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The overall design approach for the containment cell has been described in earlier reports prepared by Golder 
and submitted to the regulators.  The purpose of this report is to provide an overview of the QA/QC process.  The 
design and construction of the containment cell and the aggregate extraction and filling operations and associated 
Project components will be undertaken in accordance with the Quarry Operations Plan (April 2016), prepared by 
Golder and the required permits and licences provided in Table 1. 

Table 1 Permits and Licences 

Permit / Licence Regulator  Permit Status 

Type B Water Licence   Inuvialuit Water Board Issued on August 24, 2016 
Licence#:  N5L8-1837 

Class A Land Use Permit 
– Satellite Bay GNWT – Lands Department:  Issued on October 3, 2016 

Permit # N2016U0004 
Class A Land Use Permit 
Application – Mould Bay 

Indigenous and Northern Affairs 
Canada 

Issued on January 5, 2017 
Permit # N2017J0001 

Scientific Research 
Licence  Aurora Research Institute  Issued on September 12, 2016 

Licence # 15961 

Quarrying Permit  GNWT – Lands Department:  Issued on October 3, 2016 
Permit # 2016QP0028 

Project Description Environmental Impact Screening 
Committee 

Approved on April 22, 2016 
File #: 02-16-02 

Project Approval 
confirming no Fisheries 
Authorization required 

Fisheries and Oceans Canada  Approved in February 2016 
File #: 16-HCAA-00233 

 

The sections below briefly summarize the detailed Construction Specifications and QA/QC Requirements provided 
in Appendix A. The specifications document in Appendix A is written in standardized,  technical terms, with the 
purpose of guiding the Engineer and Contractor through each step of the Project construction. 

1.2 Current Site Conditions Summary 
The Site is located on Prince Patrick Island, the most westerly of the Queen Elizabeth Islands, within the Sverdrup 
Islands Lowland Ecoregion of the terrestrial Northern Arctic Ecozone and is classified as having a high Arctic 
ecoclimate.  The mean annual temperature for the area is approximately -18 degrees Celsius (°C), with a summer 
mean of -1.5°C and a winter mean of -32°C.  The mean annual precipitation ranges from 100 to 150 millimetres 
(mm).  Based on a review of Environment Canada meteorological information from the nearest climate station 
located at Mould Bay (years 1971 to 2000), the daily maximum temperature from June through August ranges 
from 2.5 °C to 8.8 °C; the daily minimum temperature ranges from -2.1 °C to 2.3 °C.  The extreme maximum high 
temperature in the period of June to August ranges from 13.7 °C to 17.5 °C; the extreme maximum low temperature 
ranges from -3.9 °C to -14.4 °C.  July is the warmest month and is therefore when the majority of construction 
operations, notably installation of the cell liner, ae planned to be undertaken.  Information collected from Golder’s 
visits the Satellite Bay Site in August 2010 and 2011 is typically within the above ranges; it is noted that snow does 
accumulate overnight on some occasions. 
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Prince Patrick Island soils are permafrost-affected (crysolic) soils developed from cryogenic (low-temperature) 
processes such as freeze-thaw, frost-churning (cryoturbation) and ice segregation.  The entire ecoregion is 
underlain by deep, continuous permafrost with medium ice content and consisting of abundant ice wedges; high 
ice content is reported in the north part of the island. 

Based on field observations, the soils at the Site are predominantly sands containing variable amounts of pebbles, 
gravel and cobbles with some layers / pockets of clay.  The surface is typically covered with a layer of larger 
pebbles and gravel.  The soils were typically dry at the surface (to several cm depth) and then became wetter with 
depth, often to saturation.  Groundwater was often found at the bottom of the active layer, at an average depth of 
0.63 m.  When encountered, the average permafrost depth was 0.79 m. 

As observed during earlier investigations at the Site, vegetation was largely absent.  The scattered vegetation that 
was observed, was concentrated around the lower, wetter areas and was comprised of mosses, lichen, sedges 
and other low-growing forbs.  The developed / contaminated areas and the surrounding higher areas are generally 
devoid of vegetation or contain small, isolated patches of mosses, lichen and forbs. 

2.0 CONSTRUCTION EQUIPMENT 
The following heavy construction equipment will be available for the aggregate extraction, contaminated soil 
excavation and backfill and the construction of the containment cell.  This equipment has been selected on the 
basis of the ability for air transport to the remote Satellite Bay Project from Inuvik and through Mould Bay. 

 Hydrema 926 rubber tired tractor/backhoe with bucket; 

 Two Hydrema 912D haul trucks; 

 Two CAT 289 or similar tracked skid steers with bucket and fork attachment; 

 Case 650L Dozer (option for frost ripper); 

 Smooth drum compactor; and, 

 Plate / small walk behind compactor. 

The selection of the equipment was also based on the needs for aggregate extraction operations, transport of soils 
and compaction of the thermal cover, relative to production capacity and ground pressures (both for compaction 
and for maximum weight on the geosynthetic liner system). 

Following standard construction practices, the earthworks subcontractor (Nuna) will submit a list of equipment and 
proposed methods for placement of the cover soil for review by the Engineer a minimum of four weeks prior to 
mobilization. 

3.0 AGGREGATE QUARRY OPERATIONS 
The material to be used to construct the thermal cover, as well as the backfill for the contaminated soil excavations, 
will be sourced from the aggregate borrow area located as shown on Figure G2 (Appendix B).  The overall 
operations will involve use of a tracked bulldozer to push up available material down to the seasonal frost line to 
promote further thaw.  Borrow areas will be mined in a series of horizontal excavations as the ground thaws.  The 
excavation will progress in wide shallow cuts with ongoing contouring to reduce the occurrence of steep 
slopes/sharp edges and facilitate non-channelized drainage.  Given the short operational window to complete the 
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site work, it may become necessary to equip the dozer with a frost ripper attachment to speed stockpiling and 
promote thawing of the borrow material.   

Temporary ditching and berms will be constructed up-slope to divert surface water away from the borrow area; silt 
fencing will be installed on steeper slopes between excavation areas and any nearby surface water.  The 
excavation base will be shaped/graded to direct and contain surface runoff and direct the water within the borrow 
area to sumps for settling/clarification as required.  Any surface water accumulated in sumps will be contained 
within the limits of the borrow area until sampled and discharge approved for release by the Engineer, in 
accordance with the Surveillance Network Program Plan.   

Thawed material will be pushed into stockpiles to allow drainage as required and for ease of access and loading 
into haul trucks as required for construction purposes.  Where areas of overall coarser or finer aggregate are 
encountered, this material will be segregated to optimize the thermal cover fill, in order to preferentially place finer 
material on within the first lift and coarser material within the last lift.  

After all required borrow materials have been extracted, the aggregate borrow area will be graded and re-
contoured to minimize the impact to local permafrost and ponding.  Once the excavation is completed, the area 
will be final graded to minimize any direct water flow paths between excavations and natural waterways. 

The quarry operations will be conducted in accordance with the Quarry Operations Plan (April 2016), prepared by 
Golder Associates Ltd. and the Government of the Northwest Territories (GNWT) Quarry Permit No. 2016QP0028.  
The quarrying operations will follow the Construction Specifications (Appendix A), notably Excavation and Fill 
(Section 31 23 00) and Erosion and Sediment Control (Section 01 57 13). 

No excavation will be undertaken within 30 metres (m) of a water body.  The excavations will be advanced in a 
manner meeting the requirements of the Quarry Permit to obtain the required volumes and prevent over-cut of 
lower areas where final drainage contouring could be impacted. The aggregate extraction limits will be established 
in the field prior to commencement of operations to ensure they are at least 30 m from a water body.  A survey will 
be completed before and after the excavation operations to confirm that the extraction operations remain within 
the approved volumes. If it is anticipated that the volumes will need to be exceeded, the Quarry Permit will be 
amended following the process described by the GNWT Lands Department. Interim grade surveys will be 
undertaken to confirm that the base of the excavation does not go below the planned final grades. 

4.0 BACKFILL FOR CONTAMINATED SOIL EXCAVATION AND PONDED 
AREAS 

Excavation and Fill Specifications are provided in Appendix A, Section 31 23 00. The overall intent of the QA/QC 
controls for the excavation backfill will be to ensure that fill is placed in lifts that are compacted suitably to prevent 
potential future settlement of the filled excavations and the ponded areas in the vicinity of the containment cell.  
The final layer of fill will be graded to match the local grades in a manner that prevents ponding. 

A number of areas of contaminated soil are located outside of the limits of the containment structure area, as 
shown on Drawing G3 (Appendix B). These will be excavated and the contaminated soil removed and placed in 
the containment structure as described in Section 5 below.  Following confirmatory sampling (as described in the 
Remediation Action Plan developed for the IWB) to determine that all contaminated soil has been removed, and 
Engineer approves the results of each excavation, the excavation areas will be backfilled with clean fill material 
obtained from the on-site aggregate borrow. 
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Backfilling and compaction specifications require that aggregate be placed in loose lifts with a thickness of 300 
millimetres (mm) and compacted with a smooth drum roller or vibratory tamper of walk behind compactor until no 
further appreciable density increase can be achieved.  The standard for achieving this density in the excavated 
pits will be based on compaction settlement observed by the Engineer, of no more than 5 mm consolidation 
following the final compaction. 

As identified on Figure C2 (Appendix B), fill will be placed in the dewatered ponds located within the footprint of 
the Ponded Area Fill Buffer Zone.  This fill will be placed in 300 mm lifts and compacted with a smooth drum roller 
and (as necessary in smaller areas) a portable plate compactor. Sand fill placed where some residual surface 
water or seepage is present may result in soil becoming loose and saturated. As a result, fill placed in the 
dewatered ponded areas may require an initial lift on the order of 600 mm or more before compaction can be 
achieved, and the slope of material placed in ponded water may need to be flattened. 

5.0 CONTAINMENT STRUCTURE QA/QC OVERSIGHT 
Fulltime QA/QC monitoring during construction of the containment cell will be carried out by a NWT licensed 
Engineer to verify compliance with the Construction Specifications (Appendix A) and Design Drawings (Appendix 
B).  The general order of the inspection and oversight activities will include the following steps: 

 Placement and compaction of contaminated soil from the remediation areas outside of the contaminated soil 
cell and installation of the lower Digital Temperature Cable (DTC; also referred to as “thermistor” ); 

 Completion and approval of final grades of the top of the contaminated soil cell and the liner anchor trench; 

 Installation and approval of the lower geotextile cushion layer; 

 Testing (by the Engineer) and approval of the installation of the contaminated soil cell geomembrane liner; 

 Installation and approval of the upper geotextile cushion layer and upper DTC;  

 Inspection and oversight of the hauling, spreading and compaction equipment on the upper geotextile surface 
during placement of the soil cover lifts; 

 Control formation/propagation of wrinkles in the geosynthetic liner system during spreading of the cover soil 
and approval prior to placement of the next lift; 

 Placement of subsequent lifts of aggregate for the thermal cover, to the specified loose thickness followed 
by specified compaction (i.e., number of passes of compaction equipment);  

 Installation of the support post and remote readout panel and solar panel for the DTC; and, 

 Approval of the condition and finished thickness of the cover soil surface and the completion of grades at the 
toe of slope of the containment cell. 

5.1 Geotextile Cushion Layers 
Details for the specification, installation and QA/QC for the geotextile cushion layers are provided in Appendix A, 
Geotextile Cushion, Section 31 05 19.13. The overall intent of the QA/QC controls for the geotextile cushion layers 
will be to ensure that the material is placed in a manner that protects the liner from punctures and tears. 
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The geotextile cushion above and below the geomembrane will be a non-woven, needle-punched polypropylene 
or polyester material meeting or exceeding the criteria outlined in Appendix A (Table 1 Section 31 05 19.13).  
Narrower geotextile rolls than the standard may be used to fabricate a standard 6.5 m width, such that the 
fabricated panel has no more than two fabrication seams.  Threads for sewn seams are to be polymeric threads 
of the same material and as chemically resistant and durable as the geotextile.  The Engineer may require testing 
to verify the integrity of any pre-fabricated seams. 

At least two weeks prior to delivery of materials to the site, the geotextile manufacturer must furnish the Engineer 
with copies of quality control test data and a certificate stating that the geotextile to be delivered to the site meets 
the requirements given in Appendix A. 

Geotextile labelling, shipment and storage on site shall follow ASTM D 4873.  Product labels shall clearly show 
the manufacturer or supplier name, style name and roll number.  Each geotextile roll shall be wrapped with a 
material that will protect the geotextile from damage due to shipment, water, sunlight and contaminants. 

Prior to installation, the finished surface of the contaminated soil cell, referred to herein as the liner subgrade, will 
be compacted using a smooth drum roller, fine graded to the grades and elevations stated in the Design Drawings 
using a bulldozer and proof rolled using a smooth drum roller to confirm its strength/stability.  Any soft areas will 
be re-compacted and proof rolled again to confirm stable ground conditions. Any standing water will be removed 
prior to installation of the geotextile cushion layer.  The Engineer will inspect the finished subgrade surface to 
ensure the surface is smooth and uniform without ruts or depressions and free of standing water.  All angular 
stones that are protruding more than 10 mm from the finished sub-base surface will be removed or further 
depressed into the subbase using a smooth drum roller. 

The Engineer will monitor the placement of the geotextile cushion to ensure compliance with the Construction 
Specifications and Design Drawings.  Special attention will be given to field seaming operations and movement of 
personnel and equipment on the geotextile.  Any holes or tears in the geotextile will be repaired by heat bonding 
in place, a patch made from the same geotextile with a minimum of 600 mm overlap in all directions.  Care will be 
taken to remove any soil or other material which may have penetrated the torn geotextile. 

Atmospheric exposure of the geotextile to the elements following lay down will be limited to 14 days to prevent 
damage. 

5.2 Geomembrane Liner 
Details for the specification, installation and QA/QC for the contaminated soil geomembrane over-liner (liner) are 
provided in Appendix A, Geomembrane Liner, Section 31 05 19.16. The overall intent of the QA/QC controls for 
the liner installation will be to ensure that the material is placed and seamed in a manner that prevents punctures 
and tears and achieves the specified strength and impermeability of the seams. 

The geomembrane liner covering the contaminated soil in the containment cell will be a 1.0 mm (40 mil) thick 
smooth Linear Low Density Polyethylene (LLDPE) geomembrane.  The geomembrane is to be supplied in three 
to five panels, which will be deployed and seamed by specialized installers (Terrafix) using specialized equipment. 

At least two weeks prior to delivery of materials, the geomembrane manufacturer must provide the Engineer with 
copies of quality control test data and a certificate stating that the geomembrane meets the requirements provided 
in Appendix A (Table 1(b), Section 31 05 19.16). 
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Each geomembrane panel will be clearly marked with the product information including the Manufacturer, product 
type, thickness, lot number, roll number, length and width.  The geomembrane will be protected from direct 
sunlight, excessive heat, mud, debris, dust, snow and deformation. 

Prior to installation, the geotextile cushion will be inspected by the Engineer for damage and completeness of 
seaming.  The Engineer will monitor the placement of the geomembrane to ensure compliance with the 
Construction Specifications and Design Drawings. Field seaming will commence once a passing trial seam 
meeting the requirements outlined in Appendix A (Table 2(b) Section 31 05 19.16) is produced.  All seams will be 
subjected to non-destructive (air pressure or vacuum box) testing for their full length under the observation of the 
Engineer.  Defects identified during testing will be clearly labelled, repaired and retested to confirm acceptance.  
Any holes or tears in the geomembrane will be repaired by seaming or patching using the same geomembrane 
material.  Destructive seam testing will be performed concurrent with seaming at a frequency of one sample per 
150 m of seam.  The location of the destructive test samples will be in accordance with the Construction 
Specifications and must meet the acceptance criteria outlined in Appendix A. 

5.3 Thermal Cover Soil Layer 
Details for the specification, installation and QA/QC for the thermal cover soil layer are provided in Appendix A, 
Section 31 23 23. The overall intent of the QA/QC controls for the thermal cover will be to ensure that the material 
is placed to the specified thickness, in a manner that prevents punctures and tears of the geosynthetic liner system 
and is compacted to achieve the required final stability. 

The thermal cover soil material will consist of a clean native material obtained from the on-site borrow area as 
shown on the Design Drawings and described above in Section 3.  The material to be used will be free of refuse, 
organic matter and construction debris or other deleterious materials.  The suitability of the aggregate will be 
confirmed by the Engineer prior to placement. 

Approval of the installation of the thermal cover soil layer will be based on the following criteria: 

 Cover soil spread with a low ground pressure bulldozer (maximum ground pressure of 35 kPa) in lifts of 300 
mm ± 30 mm compacted thickness; 

 Each lift compacted with a minimum of four one way passes of a smooth drum roller;  

 Minimum finished soil liner thickness of 2400 mm ±  50 mm (measured perpendicular to the surface of the 
geomembrane liner) as per the Construction Drawings; and, 

 Smooth finished surface of cover soil layer to the design elevations and grades specified in the Design 
Drawings. 

6.0 AS-BUILT INFORMATION 
In order to meet the requirements of the IWB Water Licence with respect to the submission of as-built information, 
the Contractor will, on a daily basis, record on the Design Drawings (also referred to in the Specifications as “White 
Sheets”), any work constructed differently than shown on the Design Drawings.  Record drawings will show all 
changes in "clouds" to clearly identify any deviations from the plans. A complete and accurate set of as-constructed 
record drawings will be signed and dated by the Contractor.  The Contractor will ensure all necessary survey 
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records, for completed Works, are collected and recorded to allow preparation of as-constructed drawings.  As-
constructed survey coordinates and elevations shall have a horizontal and vertical accuracy to within 30 mm. 

Dimensions of the installed locations of any concealed services will be by reference from the centerline of the 
service to structural points easily identified and located in the completed containment cell. As-constructed record 
drawings will be delivered to the Engineer prior to final acceptance of the work.  These drawings will be used to 
prepare stamped and signed drawings, forwarded to the IWB upon completion of the Project. 
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SECTION 01 10 00 - SUMMARY 

Part 1 GENERAL 

1.1 Section Includes 

1.2 Definitions and Abbreviations 

1.3 Description of Project. 

1.4 Location and Contract Limits. 

1.5 Scope of Work. 

1.6 Description of Work. 

1.7 Contract Times and Milestones. 

1.8 Contract Drawings. 

1.9 CONTRACTOR Use of Site. 

1.10 Adverse Weather. 

1.2 Definitions and Abbreviations 

.1 Throughout the Construction Specifications, unless inconsistent with the subject matter or 
context, the following additional definitions shall apply:  

"Applicable Law" or "Applicable Laws" means all applicable statutes, rules having the force 
of law, regulations, laws, and by-laws of Canada, the Government of Northwest Territories, 
or other governmental entities or agencies having jurisdiction over Satellite Bay – Prince 
Patrick Island and scope of work, and all permits and approvals that in any manner 
whatsoever apply to the Work.  

“Contractor” means the subcontractor(s) retained to complete the work outlined in these 
Construction Specifications, who will be overseen by the Golder Supervisor. 

“Contractor Limits” includes the Site areas required for the successful completion of the 
Works as defined in the Land Use Permit, Quarry Permit, Water License and Construction 
Specifications.    

“Drawings” or “Design Drawings” means collectively the drawings listed under Section 01 
10 00, including subsequent revisions and amendments over the project period.  

“Engineer” or “Consultant” means the person, partnership or corporation that will be 
contracted by the Repsol Oil and Gas Canada Inc. to provide engineering support services 
and construction oversight for work to be undertaken under this project. 

“Excavation” means removal of materials of whatever nature encountered, whether wet, 
frozen, or otherwise, including previously landfilled waste material, dense tills, hardpan, 
frozen materials, cemented materials, concrete fragments, asphalt pavement, boulders or 
rock fragments, and weathered rock which can be removed by ripping or excavating with 
heavy-duty mechanical construction equipment without drilling and blasting.  
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“Excavation Limits” means areal excavation limits shown on the Drawings to specified 
depth or as directed by Engineer. 

“Logistics Contractor” shall mean the contractor responsible for provision of 
transport to mobilize and demobilize to the Site and operate the Camp. 

“Owner” shall mean the Repsol Oil and Gas Canada Inc. 

"Panarctic F-68 Abandoned Wellsite” or “F-68 Well Site" or “Site” means the site located 
in Satellite Bay, Prince Patrick Island located in the Inuvialuit Settlement Region of the 
Northwest Territories with coordinates 77° 17’ 30” North and 166° 54’ 27” West.   

“Permits” means all permits issued by the Government of Northwest Territories as defined 
in these Construction Specifications, including subsequent amendments.  

“License” or “IWB License” or “Water License” means Water License No. N5L8-1837 issued 
by the Inuvialuit Water Board as defined in this Construction Specifications, including 
subsequent amendments. 

“must”, “shall” and “will” used in this document denote imperative (mandatory). 

“may” and “should” used in this document denote permissive (not mandatory). 

“IWB” means the Inuvialuit Water Board. 

“GNWT” means the Government of Northwest Territories. 

"Supply" or "Provide" shall mean supply and pay for and provide and pay for. 

“Work” or “Works” means all of the matters, things and services required to be done, 
supplied and provided by the Contractor to construct the contaminated soil and waste 
containment structure and associated services, in accordance with the provisions of this 
Construction Specifications and shown on the Construction Drawings. 

1.3 Description of Project 

.1 The Work to be carried out is reflected in the Construction Specifications and Design 
Drawings and shall be completed under the direction of the OWNER’S appointed 
ENGINEER.  

1.4 Location and Contractor Limits  
.1 The Site is located in Satellite Bay, Prince Patrick Island located in the Inuvialuit Settlement 

Region of the Northwest Territories with coordinates 77° 17’ 30” North and 166° 54’ 27” West, 
as shown on the Drawings.  

.2 The Contractor Limits are shown on the Construction Drawings.  The Contract Limits 
delineate the limit of working areas for the completion of the Works.  

1.5 Scope of Work 
.1 The Work to be performed is reflected on the Design Drawings. 
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1.6 Description of Work 

.1 The Work includes but is not limited to the following: 

a) Project start up including equipment, material and personnel staging for mobilization 
from Inuvik or Yellowknife (Air Transport operations supplied by others). 

b) Mobilization to the Site following establishment of the Site camp (by others); 

c) Supply, install and maintain temporary sediment control measures to limit off-site 
sediment discharge during and after construction; 

d) Impacted soil excavation and consolidation at the containment cell area; 

e) Soil borrow area development; 

f) Geosynthetic cap construction including geomembrane liner and geotextile cushion 
layers; 

g) Thermal cover soil cap construction; 

h) Digital Temperature Cable and remote readout box installation and commissioning; 

i) Monitoring well installation; 

j) Final grading and borrow area restoration; and,  

k) Demobilization and project close-out. 

1.7 Contract Times and Milestones 
.1 Perform the Work in accordance with the following Contract Times and Milestones: 
 

a) Equipment, material and personnel staging shall commence by June1, 2017, subject to 
climactic conditions and updated schedule provided by the ENGINEER. 

b) Mobilization to the Site shall commence within ten (10) Days after the date of the 
equipment, material and personnel staging has commenced.    

c) The Work shall be completed in accordance with the following milestones / sequence, 
subject to climactic conditions and updated schedule provided by the ENGINEER: 

i. Completion of Mobilization by no later than June 30, 2017; 

ii. Completion of all Containment Cell construction operations by the end of the week 
of August 13, 2017; 

iii. Completion of full Demobilization by August 31, 2017. 

d) The Work shall be completed on or before August 31, 2017.  For the purposes of this 
project, Substantial Performance will be the date on which the Work has been fully 
completed in accordance with the Construction Specifications.     

e) The CONTRACTOR shall be responsible for the rate of construction to enable timely 
completion of the Work within the time outlined in the schedule. The CONTRACTOR 
shall make provision in his production for reduced working days due to Statutory 
Holidays and/or delays due to inclement weather, schedule or unscheduled 
maintenance, and any repairs of construction equipment.  
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1.8 Contract Drawings 

.1 Drawings issued with and forming part of the Construction Specifications  are listed below: 

  Drawing No.  Drawing Description 

Drawing No. G1 Cover Sheet and Drawing Index  

Drawing No. G2 Overall Site Plan  

Drawing No. G3 General Arrangement – Well Site    

Drawing No. C1 Plan – Well Site Permafrost Isopach  

Drawing No. C2 Plan – Well Site Containment Structure  

Drawing No. C3 Cross Sections – Well Site     

Drawing No. C4 Cross Sections – Well Site   

Drawing No. C5 Typical Section – Containment Structure 

 
.2 Perform the Work in accordance with the Drawings issued "Approved for Construction" by 

the ENGINEER.  Such Drawings will be issued to the CONTRACTOR with the Order to 
Commence Work and prior construction as per the schedule provided in subsection 1.7. 

.3 Revised "Approved for Construction" Drawings may be issued from time to time by 
ENGINEER and such Drawings will supersede previous revisions. 

1.9 CONTRACTOR Use of Site 
.1 The CONTRACTOR’S occupancy of the Site shall be subject to the terms outlined in the IWB 

Water License N5L8-1837, Land Use Permit N2016U0004, Quarry Permit 2016QP0028 and 
these Construction Specifications.  The CONTRACTOR shall have full access to and control 
of the Work area to the extent necessary to perform its obligations under the Project without 
interference. 

.2 Construction Operations:  Limited to areas noted on the Drawings. 

.3 When unfavorable weather, soil, drainage, or other unsuitable construction conditions exist, 
continue operations which will not be adversely affected by such conditions.  Do not construct 
or cause to be constructed any portion of the Work under conditions which would adversely 
affect the quality of the Work, unless special means or precautions are taken to perform the 
Work in a proper and satisfactory manner. 

1.10 Adverse Weather 
Given the unique nature of the climate at the Site location, the mobilization and construction 
schedule is focused on completion of the works in the short summer period of June through 
August.  Whereas climatic conditions, including snow and fog may result in unavoidable 
delays in construction and transportation to and from the Site, the CONTACTOR will 
undertake all reasonable planning and contingencies to complete the work as scheduled.   
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Part 2 PRODUCTS – Not Used 

 

Part 3 EXECUTION – Not Used 

 
END OF SECTION 
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SECTION 01 40 00 - QUALITY REQUIREMENTS 

Part 1 GENERAL 

1.1 Section Includes 

1.2 Quality Control. 

1.3 Quality Assurance. 

1.4 Tolerances. 

1.5 References. 

1.6 Testing and Inspections. 

1.2 Quality Control 
.1 Monitor quality control over suppliers, products, services, the site conditions, and 

workmanship, to produce the Work of specified quality. 

.2 Comply with specified standards as minimum quality for the Works except where more 
stringent tolerances, codes, or specified requirements indicate higher standards or more 
precise workmanship. 

.3 Perform work by persons qualified to produce workmanship of specified quality.  Use persons 
licensed to perform the Work where required by these Specifications or Laws and 
Regulations. 

.4 Materials furnished and finished or intermediate stages of the Works shall be sampled, 
tested, and inspected as specified in individual Sections and as required by reference 
standards. 

.5 Performance of tests or observations by ENGINEER or OWNER are for the sole benefit of 
ENGINEER and OWNER and are not intended to replace the CONTRACTOR's quality 
control program to ensure that the Work is in accordance with the Construction Specifications 
and Design Drawings. 

.6 It is the CONTRACTOR's responsibility to notify ENGINEER when CONTRACTOR believes 
the Work (or intermediate stages or parts of the Work) are of specified quality and to permit 
ENGINEER or OWNER to perform independent tests or analyses. 

1.3 Quality Assurance 
.1 The Work shall be inspected by the ENGINEER to assess if the Work is completed in 

accordance with the Drawings and Specifications.  

.2 All Work shall be inspected and tested as needed before it is covered.  All Work shall be 
inspected by the ENGINEER for alignment, levels and workmanship. 

.3 Inspection and testing specified will be done by the ENGINEER. 

.4 The CONTRACTOR shall provide samples of materials (i.e., liner material, geotextile material, 
etc.) for testing as required by the Specifications or as ordered by the ENGINEER, as well as 
assist the ENGINEER in performing any tests deemed necessary by the ENGINEER to 
ascertain the acceptability of the Work.   
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.5 In the event of unsatisfactory test results, the CONTRACTOR shall be prepared to complete 
of additional sampling, provide delivery, inspection and testing necessary to ascertain that the 
Work has been corrected within the specified time identified. 

.6 In the event that more than one interpretation may be made of any test result, the ENGINEER 
shall choose the result(s) that shall be accepted as correct and representative. 

.7 Whenever necessary, as determined by the ENGINEER, work shall be suspended for such 
reasonable time as may be necessary to permit the ENGINEER to inspect any portion of the 
work. 

1.4 Tolerances 
.1 Monitor tolerance control of fill grades and maintain stability of soil stockpiles / berms to 

produce acceptable Work to the tolerances defined in subsequent Construction Specification 
Sections.  Do not permit tolerances to accumulate. 

.2 As-constructed survey coordinates and elevations collected by the CONTRACTOR shall 
have a horizontal and vertical accuracy to within 30 millimetres.  

1.5 References 
.1 For products or workmanship specified by association, trade, or other consensus standards, 

comply with requirements of the standard, except when more rigid requirements are specified 
or are required by applicable Laws or Regulations. 

.2 Conform to reference standard by date of issue current as of January 1, 2017, except where 
a specific date is established by applicable Laws or Regulations or by an individual Section. 

.3 Specific provisions of Laws or Regulations may be referenced in the Project Specifications 
to assist CONTRACTOR and identify options selected by ENGINEER.  Such references do 
not relieve CONTRACTOR from compliance with other applicable provisions of Laws or 
Regulations not specifically referenced. 

.4 No inference or provision of any reference document including but not limited to any standard 
specification, manual, or code shall be effective to change the relationships, duties, and 
responsibilities of OWNER, CONTRACTOR, or ENGINEER from those set forth in the 
Contract Documents, nor shall it be effective to assign to OWNER or ENGINEER any duty 
or authority to supervise or direct the furnishing or performance of the Work or any duty or 
authority to undertake responsibility inconsistent with the provisions of the Contract. 

.5 Publications referred to in these Specifications form part of the Specifications to the extent 
specified in individual Sections. 

.6 In case of conflict or discrepancy between a reference standard and the Project 
Specifications or with another reference standard, the more stringent requirements shall 
apply. 

.7 Should the specified reference standards conflict with the Construction Specifications, 
request clarification from ENGINEER before proceeding. 

1.6 Testing and Inspections 
.1 OWNER, ENGINEER, other representatives and personnel of OWNER and ENGINEER shall 

have access to the Site and the Work at all times for their observation, inspecting, and testing.  
CONTRACTOR shall provide them proper and safe conditions for such access and advise 
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them of CONTRACTOR's Site safety procedures and programs so that they may comply 
therewith as applicable. 

.2 Rights hereunder of ENGINEER, OWNER, other representatives and personnel of OWNER 
and ENGINEER, to make inspections, conduct tests or reviews, take samples, give 
instructions, raise objections, or the like shall not give rise to any duty to do so for the benefit 
of CONTRACTOR or any other person or entity. 

.3 CONTRACTOR shall give ENGINEER timely notice of readiness of the Work for all required 
inspections, tests, or approvals, and shall cooperate with inspection and testing personnel to 
facilitate required inspections or tests. 

.4 ENGINEER may undertake such supplementary testing as it considers necessary.  Should 
results of ENGINEER testing conflict with results of any CONTRACTOR testing, the product, 
materials or work may be retested.  If work is deemed to be deficient by ENGINEER in the 
retesting, such work shall be remedied to the satisfaction of ENGINEER. 

.5 If any work that is to be inspected, tested, or approved is covered by CONTRACTOR without 
written concurrence of ENGINEER, it must, if requested by ENGINEER, be uncovered by 
CONTRACTOR, and Work completed within the specified overall timeline, for observation 
and testing by ENGINEER. 

.6 If any work is covered contrary to the written request of ENGINEER, it must, if requested by 
ENGINEER, be uncovered for ENGINEER's observation and replaced by CONTRACTOR 
within the specified overall timeline for the Work. 

.7 If any work that is to be inspected or tested by ENGINEER is determined to be defective after 
such inspection or test, the CONTRACTOR shall be prepared to complete the Works within 
the specified overall timeline for the Work at the agreed upon cost. 

.8 No review or inspection by ENGINEER shall relieve CONTRACTOR of its obligations defined 
herein. 

 

Part 2 PRODUCTS – Not Used 

 

Part 3 EXECUTION – Not Used 

END OF SECTION 
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 SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS 

Part 1 GENERAL 

1.1 Section Includes 

1.2 References  

1.3 Temporary Utilities 

1.4 Temporary Construction Facilities 

1.5 Vehicular Access and Parking 

1.6 Temporary Barriers 

1.7 Temporary Controls 

1.8 Disposal of Unwanted Material 

1.9  Removal of Temporary Facilities and Controls. 

1.2 References 
.1 Waste Management Plan (January 2017), prepared by KBL Environmental Ltd. 

.2 Quarry Operations Plan (April 2016), prepared by Golder Associates Ltd. 

.3 Earthworks and Equipment Compliance Plan (January 2017), prepared by Golder Associates 
Ltd.  

.4 Inuvialuit Water Board: Water License No. N5L8-1837 

.5 Northwest Territories: Quarry Permit No. 2016QP0028 

.6 Northwest Territories: Land Use Permit No. N2016U0004 

1.3 Temporary Utilities 
.1 Fire Protection: 

a) Take precautions to prevent fires.  Provide and maintain temporary fire protection 
equipment of a type appropriate to the hazard anticipated in accordance with authorities 
having jurisdiction, governing codes, regulations, by-laws, and to the satisfaction of 
ENGINEER and insurance authorities. 

b) Provide adequate spill containment for the bulk storage of all flammable liquids on the Site 
as per the Waste Management Plan provided as Attachment B.  Flammable liquids shall 
be handled in approved containers as per the Waste Management Plan. 

c) Open burning of rubbish is not permitted on the Site other than as outlined in the Waste 
Management Plan and under the direction of the ENGINEER. 

d) The bringing in, use, and disposal of flammable materials shall be handled as required by 
the Waste Management Plan. 

e) For products requiring special handling procedures, submit a Material Safety Data Sheet 
to the ENGINEER two weeks prior to product arrival on the Site. 

f) Provide fire extinguishers of the non-freezing chemical type in each piece of equipment. 
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g) Smoking is not permitted on the Site outside of designated areas approved by the 
ENGINEER. 

1.4 Use of Temporary Construction Facilities 
.1 Field Offices and Sheds: 

a) CONTRACTOR shall use the field Camp provided by the OWNER for the completion 
of the Work.  

b) CONTRACTOR shall remove all equipment and materials and leave the Camp in a 
state approved by ENGINEER. 

.2 Emergency First-Aid Facility / Station: 

a) CONTRACTOR shall provide, as required, Emergency First-aid Facility for their 
operations. 

.3 Sanitary Facilities: 

a) Temporary sanitary facilities and enclosures will be provided by OWNER as required in 
the Waste Management Plan. 

b) CONTRACTOR will dispose of all sanitary waste in the facilities provided as required in 
the Waste Management Plan. 

.4 Storage/Stockpiling Facilities:  Provide, maintain, and operate storage/stockpiling facilities as 
required and within the areas approved in the IWB Water License and NWT Land Use Permit. 

1.5 Vehicular Access and Parking 
.1 General: 

a) Site access and parking for all of the CONTRACTOR equipment shall be in accordance 
with the requirements of the NWT Land Use Permit (Attachment A), Quarry Operations 
Plan (Attachment C), Earthworks and Equipment Compliance Plan (Attachment D) or 
as designated by the ENGINEER. 

b) Prior to the commencement of the Works, the CONTRACTOR and ENGINEER shall 
inspect the temporary access trails (roads).  The inspection shall identify any defects 
and include photo records and written documentation of the existing road conditions, 
agreed and signed by both parties, prior to commencement of the Works.   

c) The CONTRACTOR shall take care not to damage existing access trail when mobilizing 
heavy machinery, equipment and materials to the work areas.  

d) Follow all NWT Land Use Permit requirements for movement of material and equipment 
to and from the Site.  

e) Personnel, Equipment and materials which are not necessary for the execution of the 
Works shall not be permitted on site.   

.2 Existing Access Trails: 

a) Reasonable use of existing temporary access trails for construction traffic is permitted 
subject to the following conditions: 

i. Improve existing on-Site roads as CONTRACTOR may require to perform the 
Works and as approved by the ENGINEER. 
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.3 Temporary Access Trails (Roads) for Construction: 

a) Locate and maintain temporary access trails in accordance with applicable permits 
(Attachment A) and the Earthworks and Equipment Compliance Plan referenced above.   

b) Obtain ENGINEER’s prior approval for location and extent of temporary access trails. 

c) Maintain temporary access trails to serve construction areas of a width and load bearing 
capacity to provide unimpeded traffic movements for construction purposes as 
CONTRACTOR requires for performance of the Work. 

d) Construct temporary access trails and install clean wood mats/cribbing as outlined in 
Earthworks and Equipment Compliance Plan referenced above, to span low areas and 
allow unimpeded drainage for construction purposes, as CONTRACTOR requires for 
performance of the Work. 

.4  Maintenance and Use: 

a) Any access trail maintenance or repairs required following commencement of the 
Contract shall be the responsibility of the CONTRACTOR.  

b) Maintain temporary access trails in a sound condition, properly graded, and free of ruts, 
washboard, potholes, ponding, ice, snow, mud, soft material, excavated material, 
construction equipment, and products.  Maintain access trails throughout the Project 
period to ensure unimpeded access for construction vehicles. 

.5 Removal and Repair: 

a) The CONTRACTOR shall be responsible for any and all damage caused to existing trails 
by the CONTRACTOR. The CONTRACTOR shall repair all damaged areas to the original 
condition to ensure unimpeded access for the Work. 

b) Prepare temporary materials and construction equipment for removal by LOGISTICS 
CONTRACTOR retained by OWNER as required and defined in the schedule. 

.6 Temporary Parking: 

a) Parking areas for CONTRACTOR equipment shall be limited to locations designated by 
the ENGINEER.  

.7 Traffic Regulation: 

a) Provide signs, barricades, and other measures required to control construction vehicle 
traffic within the limits approved in NWT Land Use Permit. 

b) Confine construction traffic to designated haul routes. 

c) Remove equipment and devices when no longer required. 

d) Remove sign post settings to full depth, as required. 

1.6 Temporary Barriers 
.1 Barriers: 

a) Provide protection for monitoring wells and plant life designated to remain and protected.  
The CONTRACTOR shall replace damaged and/or destroyed monitoring wells at his costs 
and to the satisfaction of the ENGINEER. 

b) Protect vehicular traffic, stored materials, the Site, and structures from damage. 
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c) Protect newly constructed services from damage. 

1.7 Temporary Controls 
.1 Water Control: 

a) Refer to Section 31 23 19. 

.2 Dewatering: 

a) Refer to Section 31 23 19. 

.3 Erosion and Sediment Control: 

a) Refer to Section 01 57 13. 

.4 Construction Dust and Particulate Control: 

a) Execute the Works by methods to minimize raising dust from construction operations. 

b) Prevent dust from becoming a nuisance to Site personnel. 

c) ENGINEER may stop or request modification of work at any time when CONTRACTOR's 
control of dust is inadequate for the wind conditions present at the Site. 

d) In the event that CONTRACTOR's dust control is not sufficient, work shall be discontinued 
and a meeting held between ENGINEER and CONTRACTOR to discuss the procedures 
that CONTRACTOR proposes to resolve the problem.  Make all necessary changes to 
operations prior to resuming any excavation, handling, processing, or any other work that 
may cause dust. 

.5 Stockpile, Fill and Cover Management 

a) The CONTRACTOR shall be responsible for the ongoing management of soil stockpiles 
generated during the Work.  This shall include the routine regrading of the stockpile as 
required to promote thawing and drainage of the soil, minimize erosion and sloughing, 
including erosion and sediment controls to the satisfaction of the ENGINEER. 

b) The CONTRACTOR shall supply and install silt fence, and erosion control mat (i.e., coir 
mat, straw mat or similar approved) as required to limit erosion and sediment discharge 
from stockpiles, fill areas and cover areas to the satisfaction of the ENGINEER.   

c) Erosion and sedimentation controls shall be maintained in good repair until such time that 
topsoil and vegetation has been established or temporary stockpiles have been removed.   

d) The CONTRACTOR is responsible for preventing sediment release beyond the working 
limits including the repair of erosion as a result of rain and snow melt events. 

e) The CONTRACTOR shall inspect erosion and sediment controls on a weekly basis and 
following each rain event to ensure sedimentation controls remain in good repair and to 
the satisfaction of the ENGINEER. 

f) The CONTRACTOR shall provide stockpile, fill and interim cover soil erosion and 
sedimentation controls throughout the construction period. 

.6 Fire Prevention and Control : 

a) The CONTRACTOR shall be responsible for all fire prevention and fire control for their 
vehicles. 
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b) The CONTRACTOR shall take all necessary and proper steps to ensure that all products 
and materials are treated in such a manner as to prevent fire from breaking out at/or in the 
work areas. 

c) The CONTRACTOR shall, in the event of fire within the Contract Limits, supply and 
operate his equipment as required by the ENGINEER to control and extinguish the fire.   

d) The supply and operation of equipment for extinguishing of fires shall be the responsibility 
of the CONTRACTOR. 

e) The CONTRACTOR and his staff shall notify the ENGINEER immediately when smoke or 
flame is observed in the Site. 

f) The CONTRACTOR shall be responsible for the inspection and maintenance of all fire 
extinguishers located in equipment. 

.7 Pollution Control: 

a) Provide methods, means, and facilities to prevent contamination of soil, water, and 
atmosphere from discharge of noxious toxic substances and pollutants produced by 
construction operations as outlined in the Waste Management Plan. 

b) Be prepared to intercept, clean up, and dispose of spills or releases that may occur 
whether on land or water.  Maintain materials and equipment required for cleanup of spills 
or releases readily accessible on the Site. 

c) Promptly report spills and releases potentially causing damage to the environment to 
ENGINEER. 

d) Take immediate action using available resources to contain and mitigate the effects on the 
environment and persons from any spill or release. 

1.8 Disposal of Unwanted Material 
.1 Refer Section 01 70 00. 

.2 Materials shall be disposed in accordance with the Waste Management Plan. 

.3 During construction and on completion of the Work, the CONTRACTOR shall remove waste 
and rubbish generated during the execution of the Work and leave the Work area clean and 
ready for use to the satisfaction of the ENGINEER.  Such waste materials shall be managed 
as per the Waste Management Plan under the direction of the ENGINEER. 

.4 In case of dispute, the OWNER reserves the right to remove the waste and rubbish at cost to 
the CONTRACTOR. 

1.9 Removal of Temporary Facilities and Controls 
.1 Clean and repair damage caused by installation or use of temporary work. 

.2 Restore facilities used during construction to original and functional condition as directed by 
ENGINEER. 

.3 Remove equipment temporary materials and personnel within the specified schedule. 
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Part 2 PRODUCTS – Not Used 

 

Part 3 EXECUTION – Not Used 

 
 

 
END OF SECTION 
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SECTION 01 57 13 - TEMPORARY EROSION AND SEDIMENT CONTROL 

Part 1 GENERAL 

1.1 Description 

.1 This section describes the requirements for temporary soil erosion and sedimentation control 
during the execution of the Works. 

1.2 References 
.1 Section 01 40 00 - Quality Requirements:  Requirements for references. 

.2 Quarry Operations Plan (April 2016), prepared by Golder Associates Ltd. 

.3 Earthworks and Equipment Compliance Plan, prepared by Golder Associates Ltd.  

1.3 Quality Assurance 
.1 Perform work of this Section in accordance with the Soil Erosion and Sediment Control Plan 

including measures indicated on the Drawings. 

1.4 Delivery, Storage, and Handling 
.1 Protect construction materials from weather, physical damage, direct sunlight, or other 

conditions or substances which may degrade the product. 

1.5 Environmental Requirements 
.1 Maintain soil erosion and sediment control features during and after installation. 

1.6 Sequencing and Scheduling 
.1 Temporary erosion control measures shall be in place and functional prior to initiation of 

construction activities.  

Part 2 PRODUCTS 
2.1 Sandbags 

.1 Sandbags shall be made from heavy gauge plastic, agricultural burlap or silt fence geotextile.  

.2 Heavy gauge plastic shall contain stabilizers or inhibitors resistant to deterioration by ultraviolet 
radiation 

.3 Sandbags shall be minimum 450 x 350 x 150 mm when filled. 

.4 Sandbag fill shall be gravelly sand from the licenced site quarry. 

2.2 Light Duty Silt Fence and Barriers: 

.1 Geotextile:  Uniform in texture and appearance with no defects, flaws, or tears that would affect 
its physical properties.  Minimum continuous netting width of 900 mm. 

.2 Posts:  Sharpened untreated wood approximately 50 mm square protruding below the bottom 
of geotextile to allow a minimum of 900 mm embedment or as allowed by existing permafrost 
conditions.  Post spacing:  not to exceed 2.3 m.  Securely fasten each post to the geotextile by 
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staples suitable for such purpose. 

2.3 Heavy Duty Silt Fence and Barriers: 

.1 Geotextile:  Uniform in texture and appearance with no defects, flaws, or tears that would affect 
its physical properties.  Contain sufficient ultraviolet ray inhibitor and stabilizers to provide a 
minimum 2-year service life from outdoor exposure.  Geotextile to be embedded into ground 
to minimum depth of 200 mm or as allowed by existing permafrost conditions. 

.2 Net Backing:  Paige-wire fencing joined to the geotextile at both top and bottom with double 
stitching of heavy-duty cord.  Minimum continuous netting width of 900 mm. 

.3 Posts:  Steel T-bars or similar approved by the ENGINEER protruding below the bottom of 
geotextile to allow a minimum of 900 mm embedment or as allowed by existing permafrost 
conditions.  Post spacing:  not to exceed 2.0 m.  Securely fasten each post to the geotextile 
and net backing. 

Part 3 EXECUTION 

3.1 Examination 
.1 Verify on-Site surface water drainage patterns with the ENGINEER to ensure proper locating 

of soil erosion and sediment control features. 

.2 Verify that surfaces and site conditions are ready to receive work. 

3.2 Site Preparation 
.1 The CONTRACTOR shall provide and maintain temporary soil erosion and sediment controls 

around the Work areas to minimize erosion and sediment transport.  Controlled areas shall 
include but not necessarily be limited to: 

a) Camp area, material and equipment laydown areas;  

b) Excavation areas; 

c) Soil stockpile areas; and, 

d) Restoration areas. 

.2 The temporary controls shall at a minimum consist of the products listed under sub-section 1.8 
above, and as determined necessary by the ENGINEER. 

.3 Preserve salient natural features, keep cut-fill operations to a minimum, and ensure conformity 
with topography so as to create the least erosion and to adequately handle the volume and 
velocity of surface water runoff. 

.4 Minimize disturbance to any existing vegetated areas, existing embankments or embankment 
protection. 

.5 Plan and execute construction by methods to control surface drainage from cuts and fills, from 
borrow and waste disposal areas, from stockpiles, staging areas, and other work areas.  
Prevent erosion and sedimentation. 

.6 Minimize amount of bare soil exposed at any time.  Stabilize disturbed soils as quickly as 
practical.  Strip vegetation, re-grade, or otherwise develop in such a way as to minimize 
erosion.  Remove accumulated sediment resulting from construction activity from adjoining 
surfaces, drainage systems, and water courses, and repair damage caused by soil erosion 
and sedimentation as directed by ENGINEER. 
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.7 Excavated and imported soil shall be stored in such a manner that will not result in runoff of 
stockpiled material into adjacent property or drainage facilities in the event of rain.  

.8 Provide and maintain silt fences and check dams to prevent sediment discharge to water 
bodies or drainage ditches. 

.9 Provide and maintain temporary measures which may include, but are not limited to, silt fences, 
ditches, check dams, geotextiles, drains, berms, terracing, riprap, temporary drainage piping, 
sedimentation basins, vegetative cover, dikes, and any other construction required to prevent 
erosion and migration of silt, mud, sediment, and other debris off the Site or to other areas of 
the Site where damage might result, or that might otherwise be required by Laws and 
Regulations.  Make sediment control measures available during construction. 

.10 Plan construction procedures to avoid damage to or work or equipment encroachment onto 
water bodies or drainage ditch banks.  In the event of damage, promptly take action to mitigate 
the effects of such damage.  Restore the affected bank or water body to its existing condition. 

.11 Prior to or during construction, ENGINEER may require the installation or construction of 
improvements to prevent or correct temporary conditions on the Site.  Improvements may 
include berms, sediment traps, detention and retention basins, grading, temporary culverts, 
pipes, and other measures appropriate to the specific condition.  Temporary improvements 
shall remain in place and in operation as necessary or until otherwise directed by ENGINEER. 

.12 Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly apply 
corrective measures. 

3.3 Installation, Inspection and Maintenance 
.1 Install temporary soil erosion and sediment controls as directed by ENGINEER. 

.2 Inspect soil erosion and sediment controls weekly and after each rainfall event.  During 
prolonged rainfall events exceeding one day in duration, daily inspection of soil erosion and 
sediment controls shall be completed. 

.3 Maintain all erosion and sediment control measures for the duration of construction by 
removing accumulated sediments when one third of the capture volume is filled.  Repair or 
replace damaged measures as required, or as directed by the ENGINEER. 

.4 Modify and add erosion and sediment control measures as required to prevent the downstream 
migration of sediment, or as directed by the ENGINEER. 

.5 Construct temporary erosion control items in accordance with the typical sections and 
elevation controls shown on the Drawings.  Actual alignment and/or location of the various 
items as directed by ENGINEER. 

.6 Do not install silt fence in flowing streams or in swales where there is the possibility of a 
washout. 

.7 Silt fence may be temporarily removed at the beginning of the working day, but shall be 
replaced at the end of the working day. 

.8 Whenever sedimentation is caused by stripping vegetation, regrading, or other development, 
remove it from adjoining surfaces, drainage systems, and watercourses, and repair damage 
as quickly as possible. 

.9 Pay close attention to the repair of damaged silt fencing, end runs, and undercutting beneath 
silt fencing. 
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.10 Unless otherwise specified on the Drawings or directed by ENGINEER, remove all temporary 
erosion and sediment control devices upon completion of the Work.  Spread accumulated 
sediments to form a suitable surface and shape the area to permit natural drainage; all to the 
satisfaction of ENGINEER.   

3.4 Field Quality Control 
.1 Section 01 40 00 - Quality Requirements. 

.2 ENGINEER shall inspect all temporary erosion control items for proper placement and 
maintenance. 

3.5 Cleaning  
.1 The CONTRACTOR shall supply all labour and equipment to remove sediment deposits when 

the level of deposition reaches approximately one third the height of the barrier, or as directed 
by the ENGINEER. 

 
END OF SECTION 
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SECTION 01 70 00 – EXECUTION AND CLOSEOUT REQUIREMENTS 

Part 1 GENERAL 

1.1 Section Includes 

1.2 Examination. 

1.3 Field Surveying. 

1.4 Protection of Installed Work. 

1.5 Record Documents. 

1.6 As Constructed Records 

1.2 Examination 
.1 Prior to commencement of work at the Site, inspect the Site with ENGINEER to review and 

establish the condition of surface features including temporary access trails (roads), parking 
areas, buildings, wells, vegetation, and survey bench marks or monuments on or adjacent to 
the Site which may be affected by the Works.  This inventory shall be mutually agreed 
between ENGINEER and CONTRACTOR.  Such inventory as may be amended, from time 
to time, will be used by ENGINEER to check compliance by CONTRACTOR with the 
requirements of the Construction Specifications. 

.2 Provide ongoing review, inspection, and attendance during performance of the Works to 
properly document conditions.  Promptly inform ENGINEER of any existing condition at the 
Site affected by the Work which may require restoration, repair, or replacement.  Do not cover 
up any of the Work without prior approval from ENGINEER. 

.3 Maintain and protect existing Site structures and facilities from damage which may be 
affected by the Work while work is in progress.  Repair or replace damage resulting from the 
Work to ENGINEER’s approval. 

.4 Verify that existing Site conditions and substrate surfaces are acceptable for subsequent 
work.  Beginning new work means acceptance by CONTRACTOR of existing conditions. 

.5 Verify that existing substrate is capable of structural attachment of new work being applied 
or attached or that existing or previously constructed surfaces are ready to receive 
subsequent work. 

.6 Examine and verify specific conditions described in individual Sections. 

1.3 Field Surveying 
.1 CONTRACTOR’s field surveying shall conform to the requirements and procedures 

described in this Section. 

.2 Quality Assurance: 

ENGINEER may, at any time, check CONTRACTOR's survey and layout work but this 
shall not relieve CONTRACTOR of any of its responsibilities to carry out the Work to the 
lines and grades set out in accordance with the Design Drawings and the Construction 
Specification s or as otherwise necessary for performance of the Work in accordance with 
the Contract Documents. Unless otherwise specified, ENGINEER will establish reference 
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bench marks and base lines adjacent to the Work.  CONTRACTOR shall be responsible 
for laying out the Work from established reference points. 

.3 Submittals:  On request, submit documentation verifying accuracy of survey work. 

.4 Record Documents:  Maintain a complete and accurate log of control and survey work as it 
progresses. 

.5 Survey Reference Points: 

a) Locate, preserve, and protect survey control and reference points. 

b) Control datum for survey is that established by ENGINEER. 

c) Promptly report to ENGINEER the loss or destruction of any reference point or relocation 
required because of changes in grades or other reasons. 

d) Make good any errors entering into the Work through CONTRACTOR failure to notify 
ENGINEER concerning lack of preservation of such survey reference points. 

e) Accurately replace or relocate disturbed reference or survey control points based on 
original survey control.  Make no changes without prior written notice to and approval of 
ENGINEER. 

.6 Survey Requirements: 

a) Utilize recognized engineering survey practices.  Locate and lay out the Work using 
properly calibrated instrumentation. 

b) Establish elevations, lines, and levels. 

c) Periodically verify layouts by same means and methods. 

d) Establish a minimum of two (2) temporary bench marks on the Site, referenced to 
established control points.  Record locations, with horizontal and vertical data, on Project 
record documents. 

e) Provide reasonable and necessary opportunities and facilities for setting points and 
making measurements during construction. 

f) Develop and make such additional detailed surveys as are needed for construction, such 
as bench marks, slope stakes, batterboards, stakes for establishing the design elevations 
of excavations and final grades, and other working points, lines, and elevations.  Maintain 
bench marks and base lines established by ENGINEER, existing property boundaries, 
lines and grade hubs, and other references and construction or survey points. 

.7 Examination: 

a) Verify locations of survey control points prior to starting work. 

b) Verify set-backs, easements, and clearances, confirm Design Drawing dimensions and 
elevations. 

c) Promptly notify ENGINEER of any discrepancies discovered. 

1.4 Protection of Installed Work 
.1 Protect installed work and provide special protection where specified in individual Sections. 

.2 Provide temporary and removable protection for installed products.  Control activity in 
immediate work area to prevent damage. 
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.3 Prohibit traffic upon restored areas. 

.4 Maintenance of Flow:  Maintain the flow of surface water in existing drains and watercourses.  
In the event that any emergency or situation should arise which interrupts flow in existing 
ditches or watercourses, restore normal flows as soon as possible.  

.5 Flotation:  Take necessary precautions against the flotation of any structures during 
construction.  Make good any damage caused by flotation. 

1.5 Record Documents 
.1 Maintain one set of the following record documents on the Site; record actual revisions to the 

Work: 

a) Drawings. 

b) Specifications. 

c) Change Orders and other modifications to the Contract. 

d) Health and safety records.  

e) Survey and other Work documentation. 

.2 Ensure entries are complete and accurate, enabling future reference by ENGINEER and 
OWNER. 

.3 Store the record documents separate from documents used for construction. 

.4 Record information concurrent with construction progress. 

.5 Submit record documents to ENGINEER prior to demobilization. 

1.6 As Constructed Records 
.1 CONTRACTOR shall obtain from the ENGINEER a white print set of the Design Drawings at 

the start of the Work.  

.2 The CONTRACTOR shall record on the white prints on a daily basis, work constructed 
differently than shown on the Contract Drawings.  Record drawings shall show all changes 
in "clouds" to clearly identify any deviations from the plans.  

.3 Record all changes in the Work caused by site conditions, or originated by the ENGINEER, 
the CONTRACTOR, or a Subcontractor and by addenda, supplemental drawings, site 
instructions, supplementary instructions, change orders, correspondence, and directions of 
regulatory authorities.  

.4 A complete and accurate set of as-constructed record drawings shall be signed and dated 
by the CONTRACTOR and shall be labeled with the following, "These record drawings 
completely and truly represent the contract work as installed.”  

.5 Do not use the “as-constructed” drawings for daily working purposes, and make the set 
available for periodic inspection by the ENGINEER.  

.6 Make records in a neat and legibly printed manner with a non-smudging medium. 

.7 Accurately record the location of any concealed utilities, mechanical services, electrical main 
feeders, etc., uncovered during construction activities and identify services on the record 
drawings. 

.8 Do not conceal critical Work until its location has been recorded.  
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.9 The CONTRACTOR shall provide to the ENGINEER all necessary survey records for 
completed Works to allow preparation of as-constructed drawings.  Dimension the installed 
locations of concealed service lines on the site or within the structure by reference from the 
centerline of the service to structure column lines or other main finished faces or other 
structural points easily identified and located in the finished Work. 

.10 As-constructed survey coordinates and elevations collected by the CONTRACTOR shall 
have a horizontal and vertical accuracy to within 30 millimetres.  

.11 As-constructed record drawings shall be delivered to the ENGINEER prior to final 
acceptance of the work by the ENGINEER. 

Part 2 PRODUCTS – Not Used 

Part 3 EXECUTION 

3.1 Restoration 
.1 As a minimum, restoration shall mean replacement, repairs, or reconstruction to a condition 

at least as good as or better than the condition prior to commencement of the Work. 

.2 Except where specifically required otherwise by other Sections, restore areas of the Work 
and areas affected by the performance of the Work to conditions that existed prior to 
commencement of the Work and to match condition of similar adjacent, undisturbed areas. 

.3 Ensure that restored areas match existing grade and surface drainage characteristics, except 
as otherwise specified, and ensure a smooth transition from restored surfaces to existing 
surfaces. 

.4 Do not alter original conditions without prior written approval from ENGINEER. 

.5 Without limiting the generality of the foregoing or other requirements of the Contract 
Documents, preserve and protect existing features encountered at the Site during the 
performance of the Work including, but not limited to monitoring wells, utilities (e.g., Digital 
Temperature Cable and readout box), temporary access trails, and other graded or improved 
areas. 

.6 Utilize construction methods and procedures during the performance of the Work which 
keeps disturbance and damage of whatever nature to existing conditions to the practical 
minimum.   

.7 Ensure that quality, grades, elevations, and extent of bedding, cover, and other backfill 
materials are properly documented for the duration of the Work. 

.8 Restoration Material:  New, except as otherwise specified, not damaged or defective, and of 
the best quality for the purpose intended.  Furnish evidence as to type, source, and quality 
of materials or products furnished when requested by ENGINEER or specified in other 
Sections. 

.9 Should any dispute arise as to the quality or fitness of materials, whether obtained on the 
Site or off the Site, whether previously inspected by ENGINEER prior to use or not, the 
decision to use any material or product in the finished Work will rest solely with ENGINEER. 

.10 Remove from the Site all unused material under direction of ENGINEER and in conformance 
with Waste Management Plan 

.11 Handle and store products and materials in a manner to prevent damage, adulteration, 
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deterioration, and soiling and in accordance with manufacturer's instructions when 
applicable. 

.12 Prior to commencing restoration of disturbed areas, inform ENGINEER of proposed material, 
methods, and procedures to repair, replace, or reconstruct disturbed, damaged, or suspected 
damage to the Work. 

3.2 Progress Cleaning 
.1 Execute daily maintenance of the Site temporary access trail as required to maintain a safe 

and unobstructed traffic route during progress of the Work. 

.2 Requirements of Regulatory Agencies: 

a) In addition to the requirements herein, maintain the cleanliness of the Work and 
surrounding premises within the Work limits so as to comply with federal, territorial, and 
Inuvialuit Water Board requirements including regulations, Quarry Permit, Land Use 
Permit and Water Licence referenced in these Construction Specifications. 

b) Comply with all federal, territorial, and water licence regulations and with the Waste 
Management Plan referenced in these Construction Specifications when disposing of 
waste materials, debris, and rubbish. 

.3 Coordinate any cleaning operations in accordance with Waste Management Plan to prevent 
accumulation of debris, rubbish and waste materials on or within the Work or on the premises 
surrounding the Work. 

3.3 Final Cleaning 
.1 Execute final cleaning of the Work areas prior to demobilization.   

.2 Clean the Site; 

.3 Restore the Work Area to original condition or to condition specified in the Water Licence. 

.4 Maintain cleaning until acceptance by OWNER. 

3.4 Removal and Disposal 
.1 Remove all surplus materials and temporary facilities and controls from the Site following 

construction unless approved otherwise by the ENGINEER.   

.2 Dispose of all non-contaminated waste materials, litter, debris, and rubbish as outlined in the 
Waste Plan. Storage of materials for disposal or transport off-site shall be coordinated with the 
ENGINEER. 

.3 Do not burn or bury materials on the Site except in accordance with the Design Drawings or 
Waste Management Plan, as directed by ENGINEER. 

.4 All volatile or hazardous wastes such as fuel, oil, antifreeze, mineral spirits, or paint thinner 
shall be managed as outlined in the Waste Plan. 

.5 Do not discharge any liquid or waste into streams or waterways. 

.6 Manage contaminated materials as directed by ENGINEER. 

.7 All construction materials removed from the must be in accordance with approval by the 
ENGINEER. 

END OF SECTION 
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SECTION 31 05 19.13 - GEOTEXTILE  

Part 1 GENERAL 
1.1 Description 

.1 These Specifications describe the requirements for the manufacturing, supply and installation 
of non-woven, polypropylene geotextile cushion placed below and above the geomembrane 
liner across the relocated contaminated soil as shown on the Design Drawings.  The purpose 
of the geotextile cushion is to protect the geomembrane liner from puncture and localized 
strains induced by the underlying contaminated soil and the overlying thermal cover soil layer. 

1.2 Related Work 
.1 Geomembrane Liner (LLDPE):   Section 31 05 19.16 

1.3 Reference Standards 
.1 American Society for Testing and Materials (ASTM): 

a) ASTM D 4354, Practice for Sampling Geosynthetics for Testing. 

b) ASTM D 4355, Test Method for Deterioration of Geotextiles from Exposure to Ultraviolet 
Light and Water (Xenon-Arc Type Apparatus). 

c) ASTM D 4533, Test Method for Trapezoid Tearing Strength of Geotextiles. 

d) ASTM D 4632, Test Method for Breaking Load and Elongation of Geotextiles (Grab 
Method). 

e) ASTM D 4833, Test Method for Index Puncture Resistance of Geotextiles, 
Geomembranes, and Related Products. 

f) ASTM D 4873 Guide for Identification, Storage and Handling of Geotextiles. 

g) ASTM D 5035 Standard Test Method for Breaking Strength and Elongation of Textile 
Fabrics (2” Strip Method) 

h) ASTM D 5199, Test Method for Measuring Nominal Thickness of Geotextiles and 
Geomembranes. 

i) ASTM D 5261, Standard Test Method for Measuring Mass Per Unit Area of Geotextiles.   

j) ASTM D 6241, Test Method for Static Puncture Strength of Geotextiles and Geotextile 
Related Product Using a 50-mm Probe. 

k) ASTM D 7238 Standard Test Method for Effect of Exposure of Unreinforced Polyolefin 
Geomembrane Using Fluorescent UV Condensation Apparatus. 

.2 GRI Standard GT12(a)- ASTM version, Geosynthetics Research Institute, “Test Methods and 
Properties for Non-Woven Geotextiles Used as Protection (or Cushioning) Materials”, Rev. 2, 
March 3, 2016. 

1.4 Submittals  
.1 The Contractor shall provide the ENGINEER a certificate stating the name of the geotextile 

manufacturer, product name, style, chemical composition and other pertinent information to 
fully describe the geotextile. 

.2 At least two (2) weeks prior mobilization, furnish the ENGINEER with copies of mill test data 
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and a certificate stating that the geotextile delivered to the job site meets the requirements of 
this Specification.  The certificate shall be attested to by a person having legal authority to bind 
the Manufacturer. 

.3 Prior to manufacturing rolls with pre-fabricated seams, submit details of the seaming method 
including seaming equipment and materials for approval by the ENGINEER.  The ENGINEER 
may require control testing to verify the integrity of the pre-fabricated seams by the 
Manufacturer. 

.4 Obtain written approval of ENGINEER for geotextile and geotextile seaming methods before 
installation of the geotextile. 

.5 Manufacturing Quality Control test results shall be provided upon request. 

1.5 Labelling, Delivery and Storage 
.1 Geotextile labelling, shipment and storage shall follow ASTM D4873. 

.2 Product labels shall clearly show the manufacturer or supplier name, style name and roll 
number. 

.3 Each geotextile roll shall be wrapped with a material that will protect the geotextile from damage 
due to shipment, water, sunlight and contaminants. 

.4 During storage, geotextile rolls shall be elevated off the ground and adequately covered to 
protect them from site construction damage, extended exposure to ultra violet (UV) radiation, 
precipitation, chemicals, flames, sparks, temperatures in excess of 71°C and any other 
environmental condition that might damage the geotextile. 

 

Part 2 PRODUCTS 

2.1 Manufacturer 
.1 Geotextile Manufacturer(s) to be approved by the ENGINEER. 

2.2 Materials 
.1 Geotextiles shall be non-woven needle-punched, polypropylene geotextile manufactured in 

North America from virgin fibre, meeting the criteria specified in Table 1 attached.  

.2 Manufacturing Quality Assurance testing for the geotextile be performed at a frequency in 
accordance with ASTM D 4354. 

.3 Geotextile to be supplied in rolls of minimum 6.5 metre continuous width.  Alternatively, in order 
to fit into the aircraft used for mobilization to the site, narrower rolls may be used to fabricate 
the 6.5 metre width provided the fabricated panel has no more than two (2) fabrication seams. 

.4 Minimum roll length to be equal to the Manufacturer’s standard minimum length. 

.5 Threads for sewn seams to be polymeric threads of the same materials and as chemically 
resistant and durable as the geotextile. 
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Part 3 EXECUTION 

3.1 Installation 
.1 Install the geotextile cushion in accordance with the Design Drawings and/or as directed by the 

ENGINEER.  The finished surface of the contaminated soil shall be fine graded in accordance 
with the Design Drawings and proof-rolled prior to installing the lower geotextile cushion.  The 
surface of the contaminated soil and geomembrane liner must be free of standing water, ice, 
snow, stones or other debris at the time of deployment of the geotextile cushions layers. 

.2 Place geotextile cushion by unrolling geotextile according to the Manufacturer’s instructions. 

.3 Geotextile may be restrained in place with sand bags during placing and periods of wind.  Pins 
or stakes will not be permitted. 

.4 Place geotextile panels to minimize any folds or wrinkles especially along overlaps prior to 
seaming. 

.5 Protect geotextile from displacement and damage during installation. 

.6 Prevent entrapment of stones between the geotextile cushion and geomembrane that could 
damage the geomembrane. 

.7 Remove and replace damaged or deteriorated geotextile as directed by ENGINEER.  

.8 Geotextile contaminated by mud, dust or dirt may require washing or removal and replacement 
as directed by the ENGINEER.   

.9 Remove deleterious materials from geotextile prior to covering, as directed by ENGINEER. 

.10 Do not permit passage of any vehicle directly on the geotextile cushion at any time.  The thermal 
cover soil layer placed on top of the geotextile shall be spread by low ground pressure 
equipment in a way that does not damage or disturb the geotextile (refer to Specifications for 
thermal cover soil layer). 

3.2 Seaming 
.1 All geotextile seams to be continuously sewn or heat bonded such that they do not separate 

during placement of the overlying geomembrane and thermal cover soil layer (spot seaming is 
not allowed).  Geotextile panels to be overlapped a minimum of 150 mm prior to seaming.  

.2 All sewing of geotextile seams to be carried out using polymeric thread with chemical resistance 
properties equal to or exceeding those of the geotextile.  Seams to be sewn to provide a flat 
(prayer) seam, “J” seam, or “butterfly-folded” seam, having 3 to 6 stitches per 25 mm.  The 
stitch type to be a double-locking chain stitch or other if approved by the ENGINEER. 

.3 When sewing a flat seam, stitching to be approximately 38 mm (+ 6 mm) from the outside edge 
of the fabric (not in the selvage or at the selvage edge).  The “J” fold and Butterfly fold seams 
require a fold 30 mm to 50 mm from the fabric edge with the stitching approximately 25 mm 
from the folded edge. 

.4 Place geotextile such that factory sewn seams remain visible to facilitate inspection after 
deployment. 

.5 If geotextile seams are heat bonded, geotextile shall not be overheated such that the geotextile 
is burned.  Damaged geotextile shall be removed and replaced as directed by the ENGINEER. 
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3.3 Repair 
.1 Repair any holes or tears in the geotextile by heat bonding in place a patch made from the 

same geotextile, with a minimum of 600 mm overlap in all directions. 

.2 Take care to remove any soil or other material which may have penetrated the torn geotextile. 

3.4 Product Protection 
.1 Use all means necessary to protect all prior work and materials. 

.2 In the event of damage, immediately make all repairs and replacements necessary, to the 
approval of the ENGINEER, within the specified schedule. 

.3 Atmospheric exposure of the geotextile cushion to the elements following lay down shall be 
limited to 14 days to prevent damage by UV radiation. 

 
 

TABLE 1 
REQUIRED PROPERTIES OF THE GEOTEXTILE CUSHION ABOVE AND BELOW THE 

GEOMEMBRANE 
 

Property Qualifier Units Required Value Test Method 
    

Structure - - Needle Punched 
Non-Woven 

- 

Polymer Composition Minimum % 95% by wt. 
Polypropylene or 

Polyester 

- 

Mass per Unit Area MARV g/m2 340 ASTM D 5261 
(Geotextile) 

Grab Tensile Strength MARV N 1110 ASTM D 4632 
Grab Tensile Elongation MARV %  50 ASTM D 4632 
Puncture (CBR) Strength MARV N 3110 ASTM D 6241 
Tear Strength MARV N 444 ASTM D 4533 
UV Resistance MARV % 70 ASTM D 4355 

Notes: 
1. UV Resistance evaluation to be on 50 mm strip tensile specimens per ASTM D5035 after 500 lt. hrs 

exposure. 
2. MARV – Minimum Average Roll Value (average of test results of any roll in a lot sampled for quality 

assurance testing shall meet or exceed the minimum average roll value). 
3. Manufacturers Quality Assurance (MQA) sampling shall be in accordance with ASTM D 4354 

 

END OF SECTION 
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SECTION 31 05 19.16 – GEOMEMBRANE LINER (LLDPE) 

Part 1 GENERAL 
1.1 Description 

.1 These specifications describe the manufacture, supply and installation of: 

a) 1.0 mm (40 mil) thick smooth Linear Low Density Polyethylene (LLDPE) geomembrane 
over the relocated contaminated soil of new containment cell; and 

b) Quality control requirements that shall be met for both the raw materials and 
manufactured product.  

1.2 Related Work 
.1 Excavations and Fill:  Section 31 23 00 

1.3 Reference Standards 
.1 American Society for Testing and Materials (ASTM) 

a) ASTM D 792, Test Methods for Density and Specific Gravity (Relative Density) of Plastics 
by Displacement  

b) ASTM D 1004, Test Method for Initial Tear Resistance of Plastic Film and Sheeting. 

c) ASTM D 1238, Test Method for Flow Rates of Thermoplastics by Extrusion Plastomer. 

d) ASTM D 1505, Test Method for Density of Plastics by the Density-Gradient Technique. 

e) ASTM D 1603, Test Method for Carbon Black in Olefin Plastics. 

f) ASTM D 3895 Test Method for Oxidative Induction Time of Polyolefins by Thermal 
Analyses. 

g) ASTM D 4218 Test Method for Determination of Carbon Black Content in Polyethylene 
Compounds by the Muffle-Furnace Technique. 

h) ASTM D 4833 Standard Test Method for Index Puncture Resistance of Geotextiles, 
Geomembranes and Related Products. 

i) ASTM D 5199, Test Method for Measuring Nominal Thickness of Geotextiles and 
Geomembranes. 

j) ASTM D 5323 Practice for Determination of 2% Secant Modulus for Polyethylene 
Geomembranes. 

k) ASTM D   5397, Standard Test Method for Evaluation of Stress Crack Resistance of 
Polyolefin Geomembranes Using Notched Constant Tensile Load Test. 

l) ASTM D 5596, Test Method for Microscopic Evaluation of the Dispersion of Carbon Black 
in Polyolefin Geosynthetics. 

m) ASTM D 5885, Standard Test Method for Oxidative Induction Time of Polyolefin 
Geosynthetics by High-Pressure Differential Scanning Calorimetry. 

n) ASTM D 5721, Standard Practice for Air-Oven Aging of Polyolefin Geomembranes. 

o) ASTM D 5994 Standard Test Method for Measure Core Thickness of Textured 
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Geomembranes. 

p) ASTM D 6392 Standard Test Method for Determining the Integrity of Non-reinforced 
Geomembrane Seams Produced Using Thermo-Fusion Methods. 

q) ASTM D 6693, Standard Test Method for Determining Tensile Properties of Non-
reinforced Polyethylene and Non-reinforced Flexible Polypropylene Geomembranes. 

r) ASTM D 7238 Test Method for Effect of Exposure of Unreinforced Polyolefin 
Geomembrane Using Fluorescent Condensation Device. 

.2 GRI Standard GM17 (Revision 12), Geosynthetics Research Institute November 4, 2015. 

.3 GRI Standard GM19 (Revision 8), Geosynthetics Research Institute February 12, 2015. 

1.4 Geomembrane Manufacturer, Supplier and Installer Qualifications 
.1 Geomembrane Manufacturer, Supplier and Installer may be separate companies or a single 

company, recognized, well established with proven ability with polyethylene geomembrane. 

.2 Contractor to provide all quality control certification required by these specifications. 

.3 Installer’s field staff for this project is to include a Master Seamer who shall have served in this 
capacity in the installation of at least 100,000 square metres of polyethylene geomembrane 
prior to this project.  Duties shall have included supervision and co-ordination of other field crew 
members and setup/repair and operation of all geomembrane related equipment.    

1.5 Quality Control Certificates 
.1 At least two (2) weeks prior to mobilization to the job site, furnish the ENGINEER with copies 

of quality control certificates as detailed below.  Failure to do so may result in rejection of 
materials. 

a) Manufacturer: 

i. Origin of resin, brand name, number and production date; 

ii. Certificate that all resin used in the manufacture of the geomembrane for this project 
complies with the requirements of the GRI Standard GM17;  

iii. Quality Control certificates issued by the resin supplier; 

iv. Quality Control certificates and certification that the geomembrane supplied complies 
with the project requirements of the GRI Standard GM17 for 1.0 mm thick smooth 
LLDPE geomembrane (Table 1b); and 

v. Certification that the geomembrane and extrudate rod have the same properties. 

1.6 Material Warranty 
.1 The geomembrane manufacturer to provide the OWNER with a written warranty against 

manufacturing defects for a period of ten (10) years from the date of installation. 

1.7 Guarantee 
.1 The Installer to guarantee and provide the OWNER with a written guarantee against defects in 

installation and workmanship for a period of two (2) years from the date of final acceptance, 
including the services of qualified technicians and materials necessary for repairs, at no cost 
to the OWNER. 
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1.8 Delivery 
.1 Prior to shipment to Yellowknife, the Installer shall provide to the ENGINEER the 

Manufacturer’s written instructions on the correct loading and unloading methods. 

.2 Geomembrane panels shall be delivered to Yellowknife in containers and/or pallets suitable for 
shipment, to prevent damage of the liner during loading/unloading onto vessels and/or aircraft 
for shipment to site.  

.3 Geomembrane panels shall be unloaded from the containers/pallets at the site under the 
direction of the Installer and ENGINEER and then visually inspected by the Installer and the 
ENGINEER to determine if any rolls have been damaged during transport and handling.  
Repairs to damaged geomembrane panels shall be performed in accordance with Section 
3.4.11 of this Specification.  Extensively damaged panels shall be rejected and replaced by the 
Installer within the specified schedule. 

1.9 Storage 
.1 Protect geomembrane from direct sunlight, excessive heat, mud, debris, dust, snow and 

deformation. 

 

Part 2 PRODUCTS  

2.1 Raw Materials 
.1 Geomembrane to be manufactured from virgin, first-quality polyethylene resin, designed and 

manufactured specifically for use in LLDPE geomembrane and meeting the requirements of 
the GRI Standard GM17. 

.2 Reclaimed polymer or reprocessed geomembrane not to be added to the virgin resin, however, 
the use of edge trimmings recycled during the manufacturing process of the same batch of 
geomembrane is permitted if recycled polymer does not exceed 10% by weight. 

.3 Resin raw material specifications are: 

a) Minimum Density (ASTM D1505)    0.915 g/cm3 

b) Maximum Density (ASTM D1505)    0.926 g/cm3 

c) Maximum Melt Index (ASTM D1238, Condition 190/2.16) 1.0 g/10 min 

.4 If required by the ENGINEER, the Manufacturer to provide a certificate stating the name of the 
resin supplier, complete with product description, properties and certification that the resin 
product has not been produced from a blend of resins. 

2.2 Manufactured Geomembrane 
.1 Material specifications for the 1.0 mm (40 mil) thick, smooth, Linear Low Density Polyethylene 

(LLDPE) geomembrane to meet or exceed those listed in Table 1(b) of the GRI Standard 
GM17 for 1.0 mm thick smooth LLDPE Geomembrane (attached). 

.2 Geomembrane to be free of pinholes, blisters, undispersed raw material, striations or any sign 
of contamination by foreign matter. 

.3 The geomembrane liner shall be prefabricated into two panels having dimensions of 
approximately 37 m x 39 m. 
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.4 Each panel to be clearly marked at two separate locations on the roll, with the following 
information: 

a) Manufacturer 

b) Product Type 

c) Thickness 

d) Resin Lot Number 

e) Roll Number 

f) Length and Width  

2.3 Extrudate Rod And/ Or Bead 
.1 Extrudate rod and/or bead to be produced from the same resin used in the manufacture of the 

LLDPE geomembrane rolls 

Part 3 EXECUTION 

3.1 Geomembrane 
.1 At least two (2) weeks prior to delivery of the geomembrane to the job site, the Manufacturer is 

to provide written certification and supporting documentation / test results to the ENGINEER 
that all raw materials used to manufacture geomembrane and extrudate rod and/or bead meet 
or exceed the requirements given in Section 2.1 of this  Specification. 

.2 At least two (2) weeks prior to delivery of the geomembrane to the job site, the Manufacturer is 
to provide written certification and supporting documentation/test results to the ENGINEER that 
the geomembrane sheet is in compliance with the specification given in Table 1(b) of the GRI 
Standard GM17 for 1.0 mm smooth LLDPE geomembrane (attached). 

3.2 Construction Sequence 
.1 The Installer shall be responsible for the condition of the geomembrane materials until the 

geomembrane installation has been accepted by the ENGINEER. 

3.3 Installation 
.1 The geomembrane to be delivered to the site with each panel clearly identified on two separate 

locations on the panel (refer to Section 2.2.4) for verification prior to installation.  Extensively 
damaged panels shall be rejected and replaced. 

.2 Prior to installation, the Installer to inspect the subgrade and lower geotextile cushion layer and 
provide written certification to the ENGINEER stating that the prepared surface is suitable for 
the geomembrane installation. 

.3 Maintain the subgrade surface and lower geotextile cushion layer at a suitable condition 
throughout the geomembrane installation period. 

.4 Placement of the geomembrane is to be done in accordance with the Design Drawings, and/or 
as may be revised on site (with the approval of the ENGINEER), to suit field conditions. 

.5 All seams to be oriented down slope and not across slope. 

.6 Equipment used to handle and weld the geomembrane to not cause any damage to the 
geomembrane or the subgrade due to handling, trafficking, leakage of hydrocarbons or any 
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other means.  Protect geomembrane in areas of heavy traffic by placing protective cover over 
geomembrane.  All damage to the geomembrane to be corrected to the satisfaction of the 
ENGINEER. 

.7 Personnel to not engage in activities or wear footwear which could damage the geomembrane. 

.8 Apart from approved welding equipment, no mechanical equipment will be allowed on the 
geomembrane. 

.9 Sufficient material slack shall be provided to allow for thermal expansion and contraction of the 
material. 

.10 Place panels in such a way as to minimize scratches, crimps and other damage to the 
geomembrane.  Minimize wrinkles and "fishmouths" along seams. 

.11 Do not deploy geomembrane panels if moisture prevents proper placement or seaming. 

.12 Do not allow geomembrane to “bridge over” voids or low areas in the top surface of the 
contaminated soil.  Repair top surface of the contaminated soil and lower geotextile cushion 
layer if required and place geomembrane such that it rests on the contaminated soil surface. 

.13 At the end of each day or installation segment, all unseamed edges to be anchored by sand 
bags or other approved device.  Staples, U-shaped rods or other penetrating anchors are not 
to be used to secure the geomembrane.  Any damage to the liner due to inclement weather to 
be the sole responsibility of the Installer. 

.14 Any panel or part thereof which becomes seriously damaged, to be replaced within the 
specified schedule.  Such damaged panels shall be set aside and landfilled in accordance with 
the Waste Management Plan.  Minor damage such as crimps, wrinkles, etc., to be repaired as 
described in this Section. 

3.4 Seaming 
.1 All seaming to be performed under the direct supervision of the "Master-Seamer". 

.2 Cold weather installations should follow the guidelines outlined in GRI GM9. 

.3 Seams: 

a) Installer to provide to the ENGINEER, the proposed method of performing seaming 
operations including the equipment to be used. 

b) Seams to have Minimum Seam Shear Strength and Peel Strength (force per unit width 
at yield) as given in the GRI Standard GM19 (Table 2a) for 1.0 mm LLDPE smooth and 
textured Geomembrane (attached). 

.4 Materials and Equipment: 

a) Approved seaming methods are double hot wedge fusion welding and extrusion welding 
on repairs only. 

b) All geomembrane seams are to be welded. 

c) Seaming to be a continuous operation along the entire seam, with a minimum number 
of interruptions. 

d) Fusion welder to be equipped with gauges which indicate the temperatures and speeds 
during welding. 

e) Extrusion welding equipment to be equipped with gauges indicating barrel and nozzle 
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temperatures.  Extruder to be purged of all heat degraded extrudate prior to 
commencement of each seaming sequence. 

.5 Overlap and Preparation: 

a) Minimum overlap shall be 75 mm (3 in) for extrusion welding and 125 mm (5 in) for fusion 
welding.  Sufficient overlap must be provided on both sides of the double fusion weld to 
allow for destructive testing. 

b) Methods used to temporarily bond adjacent rolls are not to result in any damage to 
geomembrane.  Solvents and/or adhesives are not to be used. 

c) If hot air leisters are used to provide temporary bonding, no damage to the 
geomembrane will be permitted.  If damage is noted upon visual inspection and/or 
destructive testing, it will be repaired to the satisfaction of the ENGINEER.  

d) Align seams to provide minimum wrinkles and "fishmouths".  Seam area to be free of 
dirt, dust, moisture, debris or any other foreign matter. 

e) If grinding is required along the seam, do so according to Manufacturer's 
recommendations. 

.6 Climatic Conditions: 

a) Seaming procedures described in this Section relate to ambient temperatures between 
-15°C and 40°C.  Do not perform seaming when ambient temperatures are less than 
- 15°C. 

b) Keep seam areas clean, dry and sheltered from wind and snow during seaming 
operation. 

.7 Test Seams: 

a) Each seamer and his welding unit to produce two test seams per day per welding 
apparatus, one made at the beginning of each shift and one at mid-shift, as directed by 
the ENGINEER.  If a seamer is required to use a different welding unit, a new test seam 
will be required prior to seaming operations with each new unit. 

b) The geomembrane liner Contractor shall produce an additional test seam per day, per 
welding apparatus, for each 7.5°C less than freezing. 

c) Test seams to be made on a piece of geomembrane identical to that being installed.  
Sample to measure a minimum of 1 metre long by 0.3 metres wide with the seam centred 
lengthwise and overlapped as specified in Section 3.4.  Test seam welding to be carried 
out under ambient conditions that replicate actual field conditions. 

d) Four adjoining 25 mm wide specimens from the test seam sample to be tested by the 
Installer, in shear and in peel using a field tensiometer.  Each specimen must not fail in 
the seam. If a specimen fails in the seam, a second seam is to be produced and tested.  
The seam shear strength and peel strength to meet requirements of the GRI Standard 
GM19 (Table 2b, attached) for 1.0 mm smooth LLDPE geomembrane.  A second failure 
will result in rejection of either the seamer and/or equipment until the deficiency has been 
corrected.  This will be verified by the production and successful testing of two 
consecutive test seams. 
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.8 Non-Destructive Testing: 

a) Geomembrane liner Contractor shall submit a list of testing equipment and methods 
approved by the geomembrane Manufacturer for non-destructive testing of the welds.  

b) All seams to be subject to non-destructive testing for their full length.  Perform non-
destructive testing concurrently using equipment and methods approved by the 
ENGINEER. 

c) Provide all equipment and manpower required for non-destructive testing.  All testing to 
be witnessed by the ENGINEER. 

d) All defects shall be clearly marked for repair. 

e) Repair and test again any seam failing a test 

f) Ensure that all repairs and associated testing is complete prior to requesting final 
checking by the ENGINEER. 

.9 Destructive Testing: 

a) Destructive seam testing to be performed concurrent with seaming. 

b) Samples to be taken for testing at a minimum average frequency of one sample per 
150 metres of seam.  Locations to be predetermined by the ENGINEER, however, the 
Installer shall not be informed of pre-selected locations. 

c) Testing frequency may be increased by the ENGINEER if there is reason to suspect 
the presence of excess crystallinity, contamination, offset welds or any other potential 
defect.  Poor test results may also result in an increased testing frequency. 

d) Samples to be cut by the Installer under the direction of the ENGINEER.  Each sample 
shall be numbered and its location recorded by the ENGINEER on the panel layout 
shop drawings. 

e) Each sample to be 0.3 metres wide by 1.2 metres long with the seam centred 
lengthwise.  One 25 mm wide sample to be taken from each end for shear and peel 
testing by the Installer. 

f) Remainder of sample to be cut by the Installer into three equal portions: one for the 
Installer, two for the ENGINEER.  Results of field laboratory tensiometer testing by 
ENGINEER will determine acceptability.  In case of disputes, samples are to be sent to 
a pre-determined Geosynthetics CQA Laboratory for confirmation verification testing 
and the results will determine acceptability.  The cost for the Geosynthetics CQA 
Laboratory testing is to be paid by the CONTRACTOR. 

g) The ENGINEER to cut and test ten (10) 25 mm wide replicate specimens from his 
sample and shall test 5 specimens for seam shear strength and 5 for peel strength.  To 
be acceptable, the strength of 4 out of the 5 replicate samples must pass for each mode 
of testing.  The fifth must meet or exceed 80% of the values given in Table 2a of the 
GRI Standard GM19 for 1.0 mm LLDPE Geomembrane (attached).  In addition, the 
shear percent elongation and the peel separation must satisfy the values given in the 
GRI Standard GM19 (Table 2a) for 1.0 mm LLDPE geomembrane. 

h) The test method and procedures to be used by the ENGINEER to employ a grip 
separation rate of 50 mm/min for peel and shear and shall be in accordance with ASTM 
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D6392. 

i) Area of test strip to be repaired as described in this Section.  All seams created by 
repair to be non-destructively tested. 

.10 Acceptance of Seams: 

a) A seam will be considered acceptable only when it is bounded by two destructive test 
locations which meet the specified criteria. 

b) A double hot wedge fusion seam will be considered acceptable only when both outside 
and inside track welds are destructively tested and meet the specification criteria. 

c) If a seam fails the destructive test, the Installer may reconstruct the seam between the 
point of failure and any previously accepted test. 

d) In lieu of the above point, the Installer may trace the extent of unacceptable seam.  Take 
25 mm samples at minimum 3 metre distance on each side of failed section.  Test in 
both shear and peel.  If one or both tests fail, continue along seam at minimum 3 metre 
increments.  Continue until tests indicate pass results.  Then take large samples for 
field laboratory tensiometer testing.  If field laboratory tests pass, make repairs - if fail, 
continue. 

e) Reconstruction or repair of failed seam lengths to be either by capping of the failed 
seam (extrusion or fusion weld) or, in the case of a double fusion weld, by extrusion 
fillet welding the overlap to the bottom sheet.   Cutting off the overlap and topping the 
failed fusion weld with extrudate will not be permitted. 

f) If the overlap of the outside (i.e., visible) weld is less than 30 mm, extrusion welding of 
the overlap to the bottom sheet in the failed section will not be permitted. 

g) Continuity of all reconstructed seams to be subject to non-destructive testing.  If 
reconstructed length exceeds 50 metres, sample shall be taken for destructive testing. 

.11 Repairs: 

a) Entire geomembrane surface to be examined to confirm it is free of damaged areas, 
defects, pinholes, blisters, undispersed raw material or contamination by foreign matter. 

b) If necessary, the Installer to clean the surface of the geomembrane to enable inspection 
by the ENGINEER. 

c) Gouges or scratches associates with grinding or from other sources whose depth is in 
excess of 10% of the geomembrane thickness, to be classified as defects and will 
require appropriate repairs. 

d) Small tears, wrinkles or pinholes are to be repaired by seaming or patching.  Other 
areas are to be patched or capped. 

e) Patches to be round or oval, of the same material and thickness, and shall extend a 
minimum of 150 mm beyond the damaged or faulty area in all directions 

f) Cut and repair any large wrinkles or "fishmouths" identified by the ENGINEER. 

 

 

 

Golder Project No. 1531921  Page 35  



Repsol Oil and Gas Canada Inc. Section 31 05 19.16 
Panarctic F-68 Containment Structure Geomembrane Liner 
  

3.5 Liner Acceptance 
.1 The geomembrane liner will be accepted by the ENGINEER when: 

a) The geomembrane is clean. 

b) The entire installation, or an agreed section of the installation, is finished. 

c) All documentation pertaining to the installation has been submitted. 

d) Verification of the adequacy of all field seam repairs and associated testing is complete. 

3.6 Disposal of Scrap Material 
.1 Scrap material and trash shall be collected, set aside and landfilled in accordance with the 

Waste Management Plan 

3.7 Documentation 
.1 Provide the necessary field assistance, notes, test results, etc. necessary for the ENGINEER 

to prepare an “As-Built” Drawing which documents the location of all panels, seams, repair, 
and other pertinent data within two weeks following the end of the installation of the 
geomembrane. 
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Table 1(b) – Linear Low Density Polyethylene (LLDPE) Geomembrane  
(SMOOTH) 

Properties Test  Test Value       Testing Frequency 
 Method 0.50 mm 0.75 mm 1.0 mm 1.25 mm 1.50 mm 2.00 mm 2.5 mm 3.0 mm (minimum) 
Thickness - mm (min. ave.) D5199 nom. nom. nom. nom. nom. nom. nom. nom. per roll 

• lowest individual of 10 values  -10% -10% -10% -10% -10% -10% -10% -10%  
Density g/ml (max.) D 1505/D 792 0.939 0.939 0.939 0.939 0.939 0.939 0.939 0.939 90,000 kg 
Tensile Properties (1) (min. ave.) 

• break strength – N/mm 
• break elongation - % 

D 6693 
Type IV 

 
13 

800 

 
20 

800 

 
27 

800 

 
33 

800 

 
40 

800 

 
53 

800 

 
66 

800 

 
80 

800 

9,000 kg 

2% Modulus – N/mm (max.) D 5323 210 315 420 520 630 840 1050 1260 per formulation 

Tear Resistance - N (min. ave.) D 1004 50 70 100 120 150 200 250 300 20,000 kg 
Puncture Resistance - N (min. ave.) D 4833 120 190 250 310 370 500 620 750 20,000 kg 
Axi-Symmetric Break Resistance Strain - % (min.) D 5617 30 30 30 30 30 30 30 30 per formulation 

Carbon Black Content - % D 4218 (3) 2.0-3.0 2.0-3.0 2.0-3.0 2.0-3.0 2.0-3.0 2.0-3.0 2.0-3.0 2.0-3.0 20,000 kg 
Carbon Black Dispersion D 5596 note (3) note (3) note (3) note (3) note (3) note (3) note (3) note (3) 20,000 kg 
Oxidative Induction Time (OIT) (4) 
(c) Standard OIT (min. ave.) 

— or — 
(d) High Pressure OIT (min. ave.) 

 
D 3895 

 
D 5885 

 
100 

 
400 

 
100 

 
400 

 
100 

 
400 

 
100 

 
400 

 
100 

 
400 

 
100 

 
400 

 
100 

 
400 

 
100 

 
400 

90,000 kg 

Oven Aging at 85°C (5) D 5721          
(a) ) Standard OIT (min. ave.) - % retained after 90 days 

— or — 
(b) High Pressure OIT (min. ave.) - % retained after 90 days 

D 3895 
 

D 5885 

35 
 

60 

35 
 

60 

35 
 

60 

35 
 

60 

35 
 

60 

35 
 

60 

35 
 

60 

35 
 

60 

per formulation 

UV Resistance (6) D 7238          
(a) ) Standard OIT (min. ave.) 

— or — 
(b) High Pressure OIT (min. ave.) - 

% retained after 1600 hrs (8) 

D 3895 
 

D 5885 

N. R. (7) 
 

35 

N.R. (7) 
 

35 

N.R. (7) 
 

35 

N.R. (7) 
 

35 

N.R. (7) 
 

35 

N.R. (7) 
 

35 

N.R. (7) 
 

35 

N.R. (7) 
 

35 

per formulation 

 

(1) Machine direction (MD) and cross machine direction (XMD) average values should be on the basis of 5 test specimens each direction. 
• Break elongation is calculated using a gage length of 50 mm at 50 mm/min. 

(2) Other methods such as D 1603 (tube furnace) or D 6370 (TGA) are acceptable if an appropriate correlation to D 4218 (muffle furnace) can be established. 
(3) Carbon black dispersion (only near spherical agglomerates) for 10 different views: 

• 9 in Categories 1 or 2 and 1 in Category 3 
(4) The manufacturer has the option to select either one of the OIT methods listed to evaluate the antioxidant content in the geomembrane. 
(5) It is also recommended to evaluate samples at 30 and 60 days to compare with the 90 day response. 
(6) The condition of the test should be 20 hr. UV cycle at 75°C followed by 4 hr. condensation at 60°C. 
(7) Not recommended since the high temperature of the Std-OIT test produces an unrealistic result for some of the antioxidants in the UV exposed samples. 
(8) UV resistance is based on percent retained value regardless of the original HP-OIT value. 

SI (Metric) Units 
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Table 2(b) – Seam Strength and Related Properties of Thermally Bonded Smooth and Textured 
Linear Low Density Polyethylene (LLDPE) Geomembranes (S.I. Units) 

Geomembrane Nominal Thickness 0.50 mm 0.75 mm 1.0 mm 1.25 mm 1.5 mm 2.0 mm 2.5 mm 3.0 mm 
Hot Wedge Seams(1)

 

shear strength(2), N/25 mm 
shear elongation(3), % 
peel strength(2), N/25 mm 
peel separation, % 

 
131 
50 
109 
25 

 
197 
50 
166 
25 

 
263 
50 
219 
25 

 
328 
50 
276 
25 

 
394 
50 
328 
25 

 
525 
50 
438 
25 

 
657 
50 
547 
25 

 
788 
50 
657 
25 

Extrusion Fillet Seams 
shear strength(2), N/25 mm 
shear elongation(3), % 
peel strength(2), N/25 mm 
peel separation, % 

 
131 
50 
95 
25 

 
197 
50 
150 
25 

 
263 
50 
190 
25 

 
328 
50 
250 
25 

 
394 
50 
290 
25 

 
525 
50 
385 
25 

 
657 
50 
500 
25 

 
788 
50 
595 
25 

Notes for Tables 2(a) and 2(b): 

1. Also for hot air and ultrasonic seaming methods 
2. Values listed for shear and peel strengths are for 4 out of 5 test specimens; the 5th specimen can be as low as 80% of the listed values 
3. Elongation measurements should be omitted for field testing 

 

END OF SECTION 
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SECTION 31 23 00 – EXCAVATION AND FILL 

Part 1 GENERAL 

1.1 Description 
.1 This specification describes requirements for general excavation and fill to the extent and 

grades shown on the Design Drawings.  

.2 Work items include, but are not necessarily limited to the following: 

a) drain and fill existing ponded areas prior to construction of containment structure;  

b) excavate, load, haul and place existing contaminated soil in new containment cell area; 
and, 

c) backfill existing contaminated soil areas with clean aggregate from the on-site borrow 
area.  

1.2 Related Work 
.1 Thermal Cover Soil Layer Section 31 26 00 

1.3 Environmental Requirements 
.1 Section 01 57 13 – Temporary Sediment and Erosion Control 

1.4 References 
.1 Section 01 40 00 - Quality Requirements. 

1.5 Quality Control 
.1 The CONTRACTOR quality control measures shall, as a minimum, include the following: 

a) monitoring the stability of the fill placement areas; 

b) maintaining sufficient survey control to ensure that filling is advanced to the correct 
alignment and grade as shown on the Design Drawings; 

c) informing the ENGINEER immediately of any conditions that may potentially result in a 
required deviation of the alignment and depth of engineered fill; 

d) maintaining the work area sufficiently dewatered and stable; and 

e) controlling lift thickness, aggregate compaction and moisture as required.  

1.6 Quality Assurance 
.1 Full time inspection of the filling operation shall be carried out by the ENGINEER.  The 

inspection will include observation of the following: 

a) the stability of the filling area; 

b) the adequacy of the dewatering operation; 

c) the control of entry of sediments and fine-grained materials into the filling areas; 

d) loose and compacted lift thicknesses; 

e) material conditioning. 
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.2 The ENGINEER may carry out independent topographic surveying to confirm alignment and 
depth of fill placement.  

Part 2 PRODUCTS  

2.1 Engineered Fill Material  
.1 Engineered fill shall be undifferentiated native material taken from the on-site borrow area as 

shown on the Design Drawings.   

.2 The fill shall be free of rocks larger than 75 mm, frozen soil, organic matter, debris or other 
deleterious materials.  

Part 3 EXECUTION 
3.1 General 

.1 Install sedimentation and erosion control measures as required or directed by the ENGINEER 
to protect existing or future surface water management and control features.  

.2 Protect open excavations against damage due to surface runoff and run-on.  Take necessary 
precautions to prevent erosion of excavated or disturbed surfaces. 

.3 Suspend operations whenever climatic conditions, as determined by ENGINEER, are 
unsatisfactory for excavation / fill operations, or may detrimentally affect the quality of excavated 
material and prevent their use as backfill.  

.4 After occurrence of heavy rains, do not operate equipment on approved excavations or fill areas 
until the material has dried sufficiently to prevent occurrence of excessive rutting.  

.5 The CONTRACTOR shall sufficiently dewater the excavation or engineered fill placement 
areas to the satisfaction of the ENGINEER during the course of the Work.   

.6 The CONTRACTOR shall provide all temporary dewatering measures as required to maintain 
a stable base, free of standing water.  The dewatering shall include installation of temporary 
sumps and pumps and using appropriate filtration, as required.  

.7 Do not obstruct flow of surface drainage or natural watercourses. 

.8 Notify ENGINEER immediately of unexpected subsurface conditions, unsuitable materials and 
discontinue affected work in area until notified to resume work. 

.9 Remove loose material and debris from excavations.  Where natural or fill material at bottom of 
excavation is disturbed, compact disturbed soil with a plate compactor or smooth drum roller 
until the lift settles no more than 25 mm following one minute of compaction.  If compaction 
cannot be suitably achieved, remove disturbed soil and refill the space as directed by the 
ENGINEER.  

.10 Open excavations shall be CONTRACTOR’s sole responsibility. 

3.2 Excavation  
.1 Comply with all conditions and requirements of the NWT Land Use and Quarry Permits.  

Permits provided as Attachment A.   

.2 Excavate fill material for construction of the containment structure from the following areas: 

a) Existing contaminated soil areas A through O (As outlined in the Remediation Action 
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Plan); and, 

b) On-site borrow area located north-east of the new containment structure. 

.3 Do not disturb vegetation (if present) except as required for the execution of the Work. 

.4 Load, haul and stockpile materials as required for filling, spreading and compaction during 
construction of the containment structure as shown on the Design Drawings.   

.5 Stockpiled material shall be within the limits of the Site and at locations approved by 
ENGINEER. 

.6 Construct stockpiles to protect from erosion. 

.7 Provide sedimentation and erosion control measures as per Section 01 57 13 

3.3 Fill Placement 
.1 Submit a list of equipment and proposed methods for placement and compaction of the 

engineered fill for review by the ENGINEER prior to commencement of Work.  If equipment 
and/or methods prove unsatisfactory, immediately implement changes required to ensure 
proper completion of the Work. 

.2 The CONTRACTOR shall suspend placement and compaction of fill whenever weather 
conditions are unsatisfactory for these operations at the discretion of the ENGINEER. The 
subgrade shall be inspected by the ENGINEER prior to placement of any engineered fill.  The 
subject area shall be free of vegetation, organic matter, debris and standing water prior to 
placement of fill. 

.3 At all times the CONTRACTOR shall prevent the entry of surface water and sediment into the 
area being filled. 

.4 The surface where fill is to be placed should be graded, scarified to a depth of 150 mm, and 
proof rolled using a vibratory compactor prior to placement of fill. 

.5 If loose or pumping areas are identified during proof-rolling, they should be over-excavated a 
minimum of 300 mm before placing a non-woven geotextile and backfilling the over-excavation 
with clean fill from the borrow source. 

.6 Place fill material in loose lifts with a maximum thickness of 300 mm.  

.7 Compact fill material with a smooth drum roller, vibratory tamper or walk behind compactor until 
no further appreciable density increase can be achieved.  The standard for achieving this 
density in the excavated pits will be based on compaction settlement observed by ENGINEER, 
of no more than 5 mm consolidation following the final compaction. 

.8 Sand fill placed where surface water is present will result in soil becoming loose and saturated. 
As a result, fill placed in ponded areas may require an initial lift on the order of 600 mm or more 
before compaction can be achieved, and the slope of material placed in ponded water may 
need to be flattened. 

.9 Modifications to the fill compaction requirements may be adjusted in the field with approval of 
the Engineer. 

.10 Deviation from the alignment and grades shown on the Design Drawings shall be at the 
ENGINEER’s approval.  The allowable tolerance on the finished base grades is ± 30 millimetres. 
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3.4 Disposal of Excess Materials 
.1 Refer to Section 01 50 00 Temporary Facilities and Controls: Disposal of Unwanted Material. 

3.5 Soil Borrow and Stockpile Area Maintenance 
.1 The CONTRACTOR shall be responsible for the stockpiling of all soil materials arising from 

completion of the Works, including the management of soil stockpiles and/or soil borrow areas 
used for the completion of the Works to the approval of the ENGINEER. 

.2 The location of material borrow or stockpile areas shall limited to the locations shown on the 
Design Drawings and designated by the ENGINEER. 

.3 The means and methods including depth of excavation across borrow areas shall be the 
CONTRACTOR’s responsibility to obtained the fill volumes and material meeting the 
requirements of the Construction Specification s and shall follow all requirements of the NWT 
Quarry Permit. 

.4 Temporary soil stockpiles shall not be constructed to grades exceeding 3(H):1(V). 

.5 Side slopes of soil borrow excavations shall be graded to 4(H):1(V).   

.6 The soil borrow and designated stockpile areas shall be graded by the CONTRACTOR to 
eliminate any low points and ensure positive drainage of surface water runoff including prior to 
the placement of surplus soil materials.  The surplus soil materials shall be placed in neat and 
secure stockpile configurations so that they are well drained, free of foreign materials, and of 
adequate bearing capacity to support equipment and the weight of materials to be placed 
thereon. 

.7 Stockpiles shall be located and placed by the CONTRACTOR to not impeded access to work 
or soil borrow areas, and to prevent unnecessary double handling of material or relocation of 
stockpiles.  Double handling of material or relocation of stockpiles constructed by the 
CONTRACTOR shall be at no cost to the OWNER.   

.8 Direct surface water away from excavation and stockpile areas to prevent erosion or 
deterioration of materials. 

.9 The CONTRACTOR shall maintain temporary soil stockpiles by placing soil erosion measures 
and sediment control fencing at the base of and around each temporary stockpile to contain soil 
that may be washed off the stockpile.  

.10 Maintain area surrounding stockpiles and excavations in neat and tidy condition. 

.11 Prior to demobilization from the Site, the CONTRACTOR shall level, spread / blade, shape and 
grade all soil stockpiles and borrow areas created or used for the execution of the Works to the 
satisfaction of the ENGINEER.  Material stockpile and borrow areas shall be graded to ensure 
free drainage and prevent accumulation of precipitation.    

3.6 Restoration 
.1 Comply with Water Licence, NWT Quarry Permit and NWT Land Use Permit and Section 01 

70 00: Restoration. 

END OF SECTION 
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SECTION 31 23 19 – DEWATERING 

Part 1 GENERAL 

1.1 Section Includes 

.1 The WORK of this section consists of dewatering ponded areas, controlling groundwater 
seeps, site drainage and storm flows during construction. CONTRACTOR is cautioned that 
the WORK involves construction in and around local streams and areas of local drainage.  

1.2 Related Work 
.1 Section 31 23 00  Excavation and Fill  

1.3 References 
.1 Quarry Operations Plan (April 2016), prepared by Golder Associates Ltd. 

.2 Earthworks and Equipment Compliance Plan (January 2017), prepared by Golder Associates 
Ltd.  

.3 Inuvialuit Water Board: Water License No. N5L8-1837 

.4 Northwest Territories: Quarry Permit No. 2016QP0028 

.5 Northwest Territories: Land Use Permit No. N2016U0004 

.6 Section 01 50 00: Temporary Facilities and Controls 

.7 Section 01 57 13: Erosion and Sediment Control  

1.2 Quality Assurance and Control 
.1 The CONTRACTOR shall be responsible for conforming to the requirements of the Inuvialuit 

Water Board and Northwest Territories (collectively “Regulatory Agencies”) having 
jurisdiction in the Working Area or over any potentially affected watercourses. 

Part 2 PRODUCTS (Not Used) 

Part 3 EXECUTION 
3.1 General 

.1 The CONTRACTOR is advised that construction dewatering at the Site will consist of 
precipitation accumulation, surface water run-off and groundwater seeps.  

.2 CONTRACTOR shall employ and provide suitable construction/dewatering methods, 
procedures, precautions, equipment and labour to remove water and maintain a dry, stable 
and free from disturbance work area.   

.3 Water control shall be accomplished such that no damage is done to adjacent channels and 
stream banks. 

.4 Continuously control water during course of construction, including weekends and holidays 
and during periods of work stoppages, and provide adequate backup systems (plant and 
equipment) to maintain control of water. 
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.5 CONTRACTOR is responsible for investigating and becoming familiar with all site conditions 
that may affect the Work including surface water, potential flooding conditions, level of 
groundwater and the time of year the work is to be done. 

.6 CONTRACTOR shall remove all temporary water control facilities when they are no longer 
needed or at the completion of the Work.  

3.2 Surface Water Control  
.1 Surface water control includes but are not necessarily limited to: 

a) Normal low flows along existing channels, swales, ditches, streams and rivers. 

b) Storm/flood flows along existing channels, swales, ditches, streams and rivers. 

c) Flows from existing storm drain pipelines and culverts. 

d) Local surface water run-off / inflows not conveyed by pipelines. 

.2 CONTRACTOR shall conduct operations in such a manner that storm or other waters may 
proceed uninterrupted along their existing drainage courses. 

.3 At no time during construction shall CONTRACTOR affect existing surface drainage patterns 
of adjacent lands. 

.4 Any damage to adjacent lands resulting from CONTRACTOR’s alteration of surface 
drainage patterns shall be repaired by CONTRACTOR. 

.5 Coordinate, evaluate, design, construct, and maintain temporary swales, drainage ditches 
and culverts as required to manage and/or convey surface water to existing surface 
drainage systems.  

.6 Dispose of water in a manner not injurious to worker health or safety, to environment, or to 
any part of the Work completed or under construction. 

.7 Do not discharge surface water runoff which may have come in contact with potentially 
contaminated material, off the Work area. 

.8 Temporary structures such as berms, sandbags, pipeline diversions, etc., may be permitted 
for the control of channel flow, as long as such measures are not a major obstruction to flood 
flows, do not worsen flooding, or alter historic flow routes. 

.9 CONTRACTOR to supply all material, labour and equipment to construct and maintain 
temporary swales, drainage ditches and culverts to manage and/or convey surface water. 

3.3 Groundwater Control 
.1 Dewater the various parts of the work and construction areas including, without limitation, 

Ponded Areas A, F, H, I, J, K, L ”Barrel”, M and O as shown on the Design Drawings. 

.2 Dewatering Methods:  Includes groundwater control systems employing sumps, pipes and 
pumps and any other measures necessary to enable the whole of the Work to be carried 
out in the dry. 

.3 Provide sufficient and appropriate labor, plant, and equipment necessary to keep the Work 
free of water including standby equipment necessary to ensure continuous operation of 
dewatering system. 

.4 Take precautions necessary to prevent uplift of any structure or pipeline and protect 
excavations from flooding and damage due to surface runoff. 
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.5 Provide adequate filtration during dewatering to prevent sediment discharge to existing 
drainage features.  

 

END OF SECTION 
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SECTION 31 23 23 – THERMAL COVER SOIL LAYER 

Part 1 GENERAL 

1.1 Description 
.1 This specification describes requirements for the construction of the thermal cover soil layer 

to a minimum thickness of 2.4 metres over the geotextile cushion layer installed over the 
surface of the contaminated soil containment structure to the extent and grades shown on the 
Design Drawings.  

Part 2 PRODUCTS  

2.1 Material  
.1 The cover soil material shall consist of clean native aggregate (typically sand with trace gravel) 

obtained from the on-site borrow area as shown on the Design Drawings.   

.2 The cover soil material shall be free of frozen material, refuse/garbage, organic matter and other 
debris or deleterious materials. 

.3 The cover soil material shall be free of gravel larger than 25 mm for the first lift above the 
geotextile cushion layer and free of cobbles larger than 200 mm for every other lift.  

Part 3 EXECUTION  
3.1 Construction Equipment  

1. Spread the cover soil with a low ground pressure bulldozer (maximum ground pressure of 35 
kPa) 

3.2 Construction 
.1 Submit a list of equipment and proposed methods for placement of the cover soil for review by 

the ENGINEER prior to commencement of Work.  If equipment and/or methods prove 
unsatisfactory, immediately implement changes required to ensure proper completion of the 
work. The CONTRACTOR shall at all times exercise care not to damage the underlying 
geotextile/geomembrane. 

.2 Spread the cover soil with a low ground-pressure bulldozer (maximum ground pressure of 35 
kPa) during the cooler time of the day when wrinkles in the geomembrane are minimal (e.g., in 
the morning or evening).  A minimum of 300 mm separation distance must be maintained 
between the bulldozer tracks and the top of the geotextile cushion layer at all times. 

.3 Restrict traffic of heavier machines and rubber tired equipment to temporarily thickened areas 
of the cover soil layer providing a minimum separation distance of 900 mm between the tracks 
or tires and the underlying geotextile cushion layer.  The minimum thickness to be increased 
as necessary to prevent damage to underlying Work. 

.4 Place the first lift of cover soil to a compacted lift thickness of 300 mm ± 30 mm and track-pack 
the surface of the first lift with a bulldozer.  The first lift of cover soil shall not contain gravel 
larger than 25 mm.  

.5 Place the remaining lifts of cover soil to a maximum compacted lift thickness of 300 mm.  The 
cover soil shall not contain cobbles larger than 200 mm.  
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.6 Compact each lift, except for the first lift, with a minimum of 6 one way passes of a smooth 
drum roller.  Vibration shall not be used until a minimum cover soil thickness of 1.5 m is placed 
above the geotextile cushion layer.  

.7 Vary the bulldozer traffic path and operate equipment with care and under controlled speed, 
keeping turning radii as large as possible.  Avoid sudden stopping of the bulldozer during 
spreading of the cover soil. 

.8 The minimum required thickness of the finished thermal cover soil layer shall be 2,400 mm ± 
50 mm (measured perpendicular to the plane of the geomembrane liner) as per the Design 
Drawings. 

.9 Repair any damage (i.e., tears, punctures) to the geotextile cushion layer and geomembrane 
liner caused during placement of the cover soil layer.  The repair work shall involve uncovering 
the damaged area to a minimum distance of 4 feet all around the tear or puncture.  Refer to 
the geomembrane and geotextile specifications for repair requirements. 

.10 The CONTRACTOR shall suspend placement and compaction of cover soil whenever weather 
conditions are unsatisfactory for these operations at the discretion of the ENGINEER. 

.11 Deviation from the alignment and grades shown on the Design Drawings shall be at the 
ENGINEER’s discretion.   

3.3 Construction Quality Assurance 
.1 Full time inspection of the thermal cover soil placement shall be carried out by the ENGINEER.  

The inspection will include observation of the following: 

a. Observation and approval of the geotextile cushion layer prior to placement; 

b. The action of the hauling and spreading equipment on the construction surface during 
placement; 

c. The formation/propagation of wrinkles in the geomembrane liner during spreading of 
the cover soil; 

d. Lift thickness as placed loose and after compaction; 

e. Size of stones in the cover soil; 

f. Condition of the cover soil to ensure it is not placed in a frozen state; 

g. Number of passes used to compact each lift; and  

h. Finished thickness of the cover soil layer. 

.2 At completion of the thermal cover soil layer construction, the CONTRACTOR shall provide the 
ENGINEER with an as-built topographic survey of the finished top of cover soil layer.  The 
ENGINEER will confirm compliance with the design grades included n the Design Drawings. 

 

END OF SECTION 
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SECTION 33 80 00 – DIGITAL TEMPERATURE CABLE (DTC) AND REMOTE MONITORING 

Part 1 GENERAL 

1.1 Description 
.1 This Specification describes the requirements for the installation of: 

a) Three Digital Temperature Cables (DTC; also referred to as “thermistors” ) protected by 
Cross-Linked Polyethylene (PEX) tubing to be installed: 

i. Above the Geomembrane Liner covering contaminated soil placed in the Waste 
Containment Structure;  

ii. Below the Geomembrane liner within the top of the contaminated soil; and,  

iii. A background monitoring site away from the Containment Structure. 

b) Two Data Logger installations with satellite uplink and interface for remote monitoring 
of ground temperatures at the site.  One data logger will be on the Waste Containment 
Cell and another will be at the Background Monitoring site. 

.2 The following narrative will serve as a guide to the installation and operation of the 
temperature monitoring system. This description is a general overview and is not deemed to 
be all inclusive, as variations in the vendor’s equipment will have to be incorporated. 

1.2 Related Work 
.1 Geotextile Cushion:  Section 31 05 19 13 

.2 Geomembrane Liner:  Section 31 05 19.16  

.3 Excavations and Fill:  Section 31 23 00 

1.3 Reference Standards 
.1 Section 01 40 00 – Quality Control: Requirements for references. 

.2 Refer Section 01 70 00 – Execution and Closeout Requirements.   

1.4 Submittals 
.1 At least two (2) weeks prior to delivery of materials to job site, shop drawings and copies of 

quality control certificates as detailed below will be provided to the CONTRACTOR.   

a) Origin of the DTC, brand name, number and production date; 

b) Catalog cut sheets for all;  

c) Quality Control certificates and certification that the DTC and data loggers supplied 
complies with the project requirements; and, 

d) Data Logger mounting post and mounting material specifications and details. 
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1.5 Submittals – Final Certification 
.1 The following information shall be submitted by the CONTRACTOR for record purposes:  

a) Final as built drawings; 

b) Installation information; and, 

.2 Operation and maintenance manuals will  be available, which shall be indexed and bound or 
arranged in ring binders and shall include general installation information, operation and 
maintenance instructions, copies of all manufacturer’s product description, specifications and 
literature, as-built drawings and maintenance schedules.   

.3 Submit four (4) paper copies of the above information and two (2) electronic versions (Adobe 
Acrobat for electronic documents).  

Part 2 PRODUCTS 

2.1 DTC and Data Loggers 
.1 DTC and Data Loggers will be provided by Beadedstream (www.beadedstream.com). 

.2 Product information and manufacturer’s specifications are provided as Attachment E. 

2.2 Mounting Posts 
.1 Data Logger mounting posts shall be as provided by ENGINEER and reviewed by the data 

logger manufacturer.  

Part 3 EXECUTION 
3.1 General 

.1 CONTRACTOR shall supply all equipment, labour and equipment to install DTC and Data 
Loggers complete as shown on the Design Drawings and information provided as Attachment 
E. 

.2 ENGINEER’s field staff for this project to install the equipment as advised by an experienced 
instrumentation technician knowledgeable in installation and commissioning of DTC and Data 
Loggers. 

3.2 Construction Sequence 
.1 Co-ordinate the DTC and Data Logger installation with the earthworks and liner construction. 

CONTRACTOR to ensure smooth transfer of responsibilities between ENGINEER and 
installers. 

.2 CONTRACTOR shall be responsible for the condition and protection of the DTC, Data Loggers 
and associated remote monitoring equipment until demobilization from the Site. 

3.3 Installation 
.1 The DTC shall be delivered to the site with each DTC clearly identified on two separate 

locations for verification prior to installation.  To the sole discretion of the ENGINEER, 
extensively damaged DTC shall be rejected and replaced within the specified schedule. 

.2 Prior to installation, the CONTRACTOR shall inspect the subgrade below the Waste 
Containment Structure and provide written certification to the ENGINEER stating the prepared 
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surface is suitable for the DTC installation. 

.3 Maintain the subgrade surface at a suitable condition throughout the DTC installation period. 

.4 Placement of the DTC below the liner shall be completed following completion of the shaping 
of the waste soil, in accordance with the sequence on the specified schedule, and/or as may 
be revised on site (with the approval of the ENGINEER), to suit field conditions. 

.5 Placement of the DTC above the geomembrane liner shall be coordinated with the liner installer 
to suit field conditions.  

.6 The DTC shall be deployed / installed by methods which will not damage the geomembrane 
and approved by the ENGINEER. 

.7 Staples, U-shaped rods or other penetrating anchors are not to be used to secure the DTC. 

.8 DTC shall be protected from damage during completion of the Waste Containment Cell and 
anchored with sandbags or other method approved by the ENGINEER.   

.9 The CONTRACTOR shall correct all damage to the DTC to the satisfaction of the ENGINEER 
within the schedule. 

.10 DTC placed horizontally shall not “bridge over” voids or low areas, and shall be in firm contact 
with the underlying subgrade or geomembrane liner material. 

.11 DTC for the Background Monitoring site shall be placed in a vertical borehole with sensors set 
at depths below ground surface of 0.25 m, 0.5 m, 0.75 m, 1.5 m, 2 m, as follows: 

a) Borehole shall be backfilled with cuttings 

b) Cuttings shall be placed by shoveling into the annulus of the borehole and periodically 
tamped. 

c) Depth of cuttings shall be monitored during placement to assure that bridging does not 
occur. 

d) Cutting should be thawed and free of excess ice when placed, or alternatively, and 
approved, thawed material from the site may be used as backfill 

.12 The ends of the DTC and Data Loggers shall be protected from inclement weather or damage 
during installation. 

3.4 Data Logger 
.1 Data loggers shall be mounted as shown in the Design Drawings and figures provided as 

Attachment E, or as directed by the ENGINEER.  

.2 Data loggers shall be mounted on suitable posts approved by the ENGINEER. 

3.5 Commissioning and Acceptance 
.1 CONTRACTOR shall confirm that all systems have been tested to the satisfaction of 

ENGINEER to ensure that remote monitoring system is fully functional and to ensure 
successful completion of the system testing prior to demobilizing from Site. 

.2 Commissioning shall be carried out in presence of the ENGINEER at a mutually agreeable 
date.   

.3 Commissioning is considered complete when the ENGINEER provides written 
acknowledgement that the remote monitoring system is fully functional and meets 
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specifications to the ENGINEER’s satisfaction.   

.4 The DTC and Data Logger installation will be accepted by the ENGINEER when: 

a) Commissioning is complete as outlined above. 

3.6 Training 
.1 The equipment representatives shall demonstrate operation and maintenance of the remote 

monitoring equipment and systems to the ENGINEER.  This includes, but is not limited to: 

a) System operation and programming 

b) Troubleshooting 

c) Maintenance requirements 

d) Maintenance procedures 

 

END OF SECTION 
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35110-02

· Multi-use industrial temperature monitoring.

· Customizable; user specificed
· Standard maximum length of 450m (1500ft)

· Cable is 7.0mm +/- 0.1 mm
· Straight sensor housing is 11mm +/- 0.5 mm

· -55° C to 125° C (-67° F to 257° F)

· Wet / Dry / Frozen

· High-visibility yellow; Gray (heavy duty cable); White (shirk wrap coating)

· Beaded Stream S724EX polyurethane jacket formulated for low temperature 
durability and flex with reduced diameter and weight. 
· Armored option for added protection from wildlife and improved crush factor.
· UV stabilized.
· · Cut and abrasion resistant.
· Flexing minimum temperature -40° C ( -40° F )

· Built-in Aramid filbers increases strength in tension and minimize cable stretch

· Stranded tinned copper; 24 AWG; Number: 3

· 110

· +/- 0.1° C from -10° to 30° C (14° to 30° F)

· Customizable; user specified
· · Variable spacing available on request
· Minimum standard spacing: 10cm
· Closer spacing available with limited quantity

· Requrires only one signal line for bidirectional communication
· Each sensor has a  unique ID for individual communication
· Operates using input voltage between 3.0V and 5.5V
· Converts temperature in 750ms (max)

Application

Length

Diameter

Maximum Operating 
Temperature Range

Field Conditions

Colors

Outer Jacket

Central Strength Member

Conductors

Maximum # of Sensors

Sensor Accuracy

Sensor Spacing

Additional Sensor Features

Specifications

It all starts with BeadedStream’s all-digital temperature 
cables. DTCs increase the speed and ease of obtaining 
temperature data and deliver accurate, highly resolved 
measurements in digital form.

Digital Temperature Cable (DTC)
Standard High Visibility Yellow

beadedstream
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SATELLITE F-68 NWT
ARCTIC CONTAMINATED SOIL AND WASTE CONTAINMENT STRUCTURE
SATELLITE BAY, PRINCE PATRICK ISLAND, NWT

REPSOL OIL & GAS CANADA INC.

COVER SHEET AND DRAWING INDEX 

 

REGULATORY
APPROVAL

REFERENCE

1. BASEMAP: NORTHWEST TERRITORIES CENTRE FOR GEOMATICS. WEBSITE:            
http://www.gnwtgeomatics.nt.ca

SITE LOCATION PLAN
SCALE 1:60,000

0

1:60,000 METRES

4,0002,000

KEY PLAN
NOT TO SCALE

PROJECT
LOCATION

REPSOL OIL & GAS CANADA INC.
SATELLITE F-68 NWT, ARCTIC CONTAMINATED SOIL AND WASTE CONTAINMENT STRUCTURE

SATELLITE BAY, PRINCE PATRICK ISLAND, NWT

SITE LOCATION

DRAWING INDEX
Drawing No. Drawing Title

G1 COVER SHEET AND DRAWING INDEX

G2 OVERALL SITE PLAN

G3 GENERAL ARRANGEMENT - WELL SITE

C1 PLAN - WELL SITE PERMAFROST ISOPACH

C2 PLAN - WELL SITE CONTAINMENT STRUCTURE

C3 CROSS SECTIONS - WELL SITE

C4 CROSS SECTIONS - WELL SITE

C5 TYPICAL SECTION - CONTAINMENT STRUCTURE
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TM-01

5 m SET BACK FROM
CONTAMINANT CELL

10 m BUFFER ZONE
(SEE NOTE 3)
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GENERAL ARRANGEMENT - WELL SITE 

 

REGULATORY
APPROVAL

EXISTING TOPOGRAPHY (0.2m MINOR, 1m MAJOR) (SEE REFERENCE 1)

EXISTING PONDED AREA

EXISTING FROZEN BURIED WASTE AREA TO REMAIN IN PLACE

EXISTING CONTAMINATED SOIL AREA TO BE EXCAVATED
AND RELOCATED

NOTES
1. DIMENSIONS AND STATIONS ARE IN METRES UNLESS NOTED OTHERWISE.

ELEVATIONS ORTHOMETRIC PROJECTION CGVD VERTICAL DATUM (masl)
2. BH-04 CONTAINS THE TAC THERMISTOR, CONTINUOUS D401 DATALOGGER

INSTRUMENT AND AURORALINK SATELLIITE UPLINK SYSTEM.
3. DRAIN ALL PONDED AREAS WITHIN 10 m BUFFER ZONE PRIOR TO BACKFILLING

AND COMPACTING.  ALL BACKFILL WITHIN THE 10 m BUFFER ZONE SHALL BE
COMPACTED AND GRADED TO DRAIN AWAY FROM THE CONTAINMENT
STRUCTURE, TYING TO EXISTING GRADES.

4. ESTIMATED VOLUME OF CONTAMINATED SOIL AREAS 850 m3 INCLUDING CAP
AREA CLEAN-UP.

(SEE NOTE 2)

AAAAAAAAAAAAAAAAA

KKKKKKKKKKKKKKKKK

1. EXISTING TOPOGRAPHY COMPILED USING UAV AND GROUND SURVEY INCLUDING
BATHYMETRY PERFORMED BY GOLDER ASSOCIATES LTD., 2015.

2. COORDINATES REFERENCE UTM ZONE 11 WGS84.  ELEVATIONS ARE ORTHOMETRIC
PROJECTION CGVD 28 VERTICAL DATUM, HT 2.0 GEOID.

3. GOLDER ASSOCIATES, INC. OCTOBER 2015, TECHNICAL MEMORANDUM "2015
GEOTECHNICAL FIELD INVESTIGATION TALISMAN ENERGY PANARCTIC SATELLITE F-68
WELLSITE", PROJECT NO. 1531921.

4. GOLDER ASSOCIATES, INC. NOVEMBER 25, 2015, TECHNICAL MEMORANDUM "DESIGN
CRITERIA GUIDANCE FOR ACSCS SATELLITE F-68", PROJECT NO. 1531921.

5. GOLDER ASSOCIATES, INC. JANUARY 2016, TECHNICAL MEMORANDUM "THERMAL
ANALYSIS OF WASTE CONTAINMENT STRUCTURE ON PRINCE PATRICK ISLAND FOR
ACSCS SATELLITE F-68", PROJECT NO. 1531921.

6. GOLDER ASSOCIATES, INC. OCTOBER 2015, GEOPHYSICAL REPORT "SATELLITE F-68
WELLSITE RECLAMATION PRINCE PATRICK ISLAND, NWT, PROJECT NO. 1531921.

EXISTING SOIL SAMPLE BOREHOLE LOCATION (GOLDER)

PROPOSED CONTAINMENT STRUCTURE FOOTPRINT

RELOCATED CONTAMINATED SOIL AND WASTE FOOTPRINT

PONDED AREA FILL BUFFER ZONE (10 m)

PROPOSED THERMISTOR LOCATION (GOLDER)T
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PLAN - WELL SITE PERMAFROST ISOPACH 

 

REGULATORY
APPROVAL

LEGEND

REFERENCES

NOTES

1. DIMENSIONS, ELEVATIONS AND STATIONS ARE IN METRES UNLESS NOTED
OTHERWISE.

2. BH-04 CONTAINS THE TAC THERMISTOR, CONTINUOUS D401 DATALOGGER
INSTRUMENT AND AURORALINK SATELLIITE UPLINK SYSTEM.

(SEE NOTE 2)

1. EXISTING TOPOGRAPHY COMPILED USING UAV AND GROUND SURVEY INCLUDING
BATHYMETRY PERFORMED BY GOLDER ASSOCIATES LTD., 2015.

2. COORDINATES REFERENCE UTM ZONE 11 WGS84.  ELEVATIONS ARE ORTHOMETRIC
PROJECTION CGVD 28 VERTICAL DATUM, HT 2.0 GEOID.

3. GOLDER ASSOCIATES, INC. OCTOBER 2015, TECHNICAL MEMORANDUM "2015
GEOTECHNICAL FIELD INVESTIGATION TALISMAN ENERGY PANARCTIC SATELLITE F-68
WELLSITE", PROJECT NO. 1531921.

4. GOLDER ASSOCIATES, INC. NOVEMBER 25, 2015, TECHNICAL MEMORANDUM "DESIGN
CRITERIA GUIDANCE FOR ACSCS SATELLITE F-68", PROJECT NO. 1531921.

5. GOLDER ASSOCIATES, INC. JANUARY 2016, TECHNICAL MEMORANDUM "THERMAL
ANALYSIS OF WASTE CONTAINMENT STRUCTURE ON PRINCE PATRICK ISLAND FOR
ACSCS SATELLITE F-68", PROJECT NO. 1531921.

6. GOLDER ASSOCIATES, INC. OCTOBER 2015, GEOPHYSICAL REPORT "SATELLITE F-68
WELLSITE RECLAMATION PRINCE PATRICK ISLAND, NWT, PROJECT NO. 1531921.

EXISTING TOPOGRAPHY (0.2m MINOR, 1m MAJOR) (SEE REFERENCE 1)

EXISTING PONDED AREA

EXISTING FROZEN BURIED WASTE AREA TO REMAIN IN PLACE

EXISTING CONTAMINATED SOIL AREA TO BE EXCAVATED
AND RELOCATED

AAAAAAAAAAAAAAAAA
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EXISTING SOIL SAMPLE BOREHOLE LOCATION (GOLDER)

PROPOSED CONTAINMENT STRUCTURE FOOTPRINT

RELOCATED CONTAMINATED SOIL AND WASTE FOOTPRINT

PONDED AREA FILL BUFFER ZONE (10 m)

PROPOSED THERMISTOR LOCATION (GOLDER)T
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SATELLITE F-68 NWT
ARCTIC CONTAMINATED SOIL AND WASTE CONTAINMENT STRUCTURE
SATELLITE BAY, PRINCE PATRICK ISLAND, NWT

REPSOL OIL & GAS CANADA INC.

 

PLAN - WELL SITE CONTAINMENT STRUCTURE 

 

REGULATORY
APPROVAL

LEGEND

REFERENCES

EXISTING TOPOGRAPHY (0.2m MINOR, 1m MAJOR) (SEE REFERENCE 1)

EXISTING PONDED AREA

EXISTING SOIL SAMPLE BOREHOLE LOCATION (GOLDER)

EXISTING FROZEN BURIED WASTE AREA TO REMAIN IN PLACE

EXISTING CONTAMINATED SOIL AREA TO BE EXCAVATED AND RELOCATED

PROPOSED CONTAINMENT STRUCTURE FOOTPRINT

RELOCATED CONTAMINATED SOIL AND COVER FOOTPRINT

NOTES

1. DIMENSIONS, ELEVATIONS AND STATIONS ARE IN METRES UNLESS NOTED OTHERWISE.
2. BH-04 CONTAINS THE TAC THERMISTOR, CONTINUOUS D401 DATALOGGER INSTRUMENT

AND AURORALINK SATELLIITE UPLINK SYSTEM.
3. STORMWATER AND EROSION CONTROL MEASURES;

A. NON-STRUCTURAL ACTIVITIES WILL CONSIST PRIMARILY OF PLANNING AND 
SCHEDULING CONSTRUCTION ACTIVITIES AIMED AT ACHIEVING THE GOAL OF
MINIMIZING EROSION.

B. EROSION AND SEDIMENTATION ACTIVITIES WILL CONSIST OF SILT FENCE, BERMS, AND
OTHER MEASURES TO LIMIT SEDIMENT EXITING THE SITE AND ENTERING
WATERCOURSES.

4. TM-01 CONTAINS THE PROPOSED TEMPERATURE ACQUISITION BOX AND SATELLITE
UPLINK SYSTEM.

5. POND FILL TO BE GRADED AT 4H:1V FROM EDGE OF BUFFER ZONE.

PONDED AREA FILL BUFFER ZONE (10 m)

AAAAAAAAAAAAAAAAA

KKKKKKKKKKKKKKKKK

PONDED AREA DRAINED AND BACKFILLED PRIOR TO PLACEMENT OF
CONTAINMENT STRUCTURE (SEE TABLE 1)

Table 2 - Quantities

Table 1 - Initial Ponded Area Fill Quantities

Item
Initial Ponded Area Compacted

Sand Fill (Table 1)
Containment Structure
Compacted Sand Fill

Geomembrane Liner (40 MIL)

Quantity Unit

1971 m³

16,630

2407

m³

m²

Ponded Area ID.
A

Fill Elevation (m) Compacted Sand Fill Quantity (m³)

Non-Woven Geotextile 4814 m²

14.2 196

F 14.1 176

H 14.2 22

I 14.0 352

J 14.2 30

K 14.2 24

L "BARREL" 13.9 966

M 13.6 155

O 14.1 50

CONTAINMENT STRUCTURE DESIGN TOPOGRAPHY (0.2m MINOR, 1m MAJOR)

PROPOSED THERMISTOR LOCATION (GOLDER)T

1. EXISTING TOPOGRAPHY COMPILED USING UAV AND GROUND SURVEY INCLUDING
BATHYMETRY PERFORMED BY GOLDER ASSOCIATES LTD., 2015.

2. COORDINATES REFERENCE UTM ZONE 11 WGS84.  ELEVATIONS ARE ORTHOMETRIC
PROJECTION CGVD 28 VERTICAL DATUM, HT 2.0 GEOID.

3. GOLDER ASSOCIATES, INC. OCTOBER 2015, TECHNICAL MEMORANDUM "2015
GEOTECHNICAL FIELD INVESTIGATION TALISMAN ENERGY PANARCTIC SATELLITE F-68
WELLSITE", PROJECT NO. 1531921.

4. GOLDER ASSOCIATES, INC. NOVEMBER 25, 2015, TECHNICAL MEMORANDUM "DESIGN
CRITERIA GUIDANCE FOR ACSCS SATELLITE F-68", PROJECT NO. 1531921.

5. GOLDER ASSOCIATES, INC. JANUARY 2016, TECHNICAL MEMORANDUM "THERMAL ANALYSIS
OF WASTE CONTAINMENT STRUCTURE ON PRINCE PATRICK ISLAND FOR ACSCS SATELLITE
F-68", PROJECT NO. 1531921.

6. GOLDER ASSOCIATES, INC. OCTOBER 2015, GEOPHYSICAL REPORT "SATELLITE F-68
WELLSITE RECLAMATION PRINCE PATRICK ISLAND, NWT, PROJECT NO. 1531921.

Total Compacted Sand Fill Quantity 1971

Total Compacted Sand Fill Required 19,451 m³

Estimated Contaminated Soil Backfill 850 m³
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FROZEN BURIED DEBRIS / CONTAMINATED SOIL
(DO NOT EXCAVATE BELOW CAP ELEVATION)

ACTIVE PERMAFROST LAYER DEPTH
AT TIME OF INVESTIGATION

TOP OF
CONTAINMENT
STRUCTURE

1
C5

TOP OF
CONTAINMENT
STRUCTURE

1
C5

6H
1V

6H
1V

6H
1V

6H
1V

BH-04
(SEE NOTE 2)

BH-05

PONDED AREA I FILL
(SEE NOTE 5)

10 M
BUFFER ZONE

(MIN.)

2%2%

2% 2%

TM-01
(SEE NOTE 3)

TM-02

TM-04BH-02

GRADE TO DRAIN

10 m
BUFFER ZONE

(MIN.)

GRADE TO DRAIN
EXISTING GROUND

RELOCATED CONTAMINATED SOIL
FILL (THICKNESS VARIES)

EXISTING CONTAMINATED SOIL AREA 'F'
(SEE NOTE 4)

5 m
SET BACK

5 m
SET BACK

FROZEN BURIED DEBRIS / CONTAMINATED SOIL
(DO NOT EXCAVATE BELOW CAP ELEVATION)

ACTIVE PERMAFROST LAYER DEPTH
AT TIME OF INVESTIGATION

EXISTING GROUND

EXISTING CONTAMINATED SOIL AREA 'G'
(SEE NOTE 4)

T

T

T

T

TM-03

5 m
SET BACK

5 m
SET BACK

RELOCATED CONTAMINATED SOIL
FILL (THICKNESS VARIES)

TT

10 m
BUFFER ZONE

(MIN.)

GRADE TO DRAIN

10 m
BUFFER ZONE

(MIN.)

GRADE TO DRAIN

PONDED AREA I FILL
(SEE NOTE 5)

AGGREGATE COVER

AGGREGATE COVER

(SEE NOTE 6)

GEOSYNTHETIC CAP (SEE DWG C5)

GEOSYNTHETIC CAP (SEE DWG C5)
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SATELLITE F-68 NWT
ARCTIC CONTAMINATED SOIL AND WASTE CONTAINMENT STRUCTURE
SATELLITE BAY, PRINCE PATRICK ISLAND, NWT

REPSOL OIL & GAS CANADA INC.

 

CROSS SECTIONS - WELL SITE 

 

REGULATORY
APPROVAL

REFERENCES
1. EXISTING TOPOGRAPHY COMPILED USING UAV AND GROUND SURVEY INCLUDING

BATHYMETRY PERFORMED BY GOLDER ASSOCIATES LTD., 2015.
2. COORDINATES REFERENCE UTM ZONE 11 WGS84.  ELEVATIONS ARE ORTHOMETRIC

PROJECTION CGVD 28 VERTICAL DATUM, HT 2.0 GEOID.
3. GOLDER ASSOCIATES, INC. OCTOBER 2015, TECHNICAL MEMORANDUM "2015

GEOTECHNICAL FIELD INVESTIGATION TALISMAN ENERGY PANARCTIC SATELLITE F-68
WELLSITE", PROJECT NO. 1531921.

4. GOLDER ASSOCIATES, INC. NOVEMBER 25, 2015, TECHNICAL MEMORANDUM "DESIGN
CRITERIA GUIDANCE FOR ACSCS SATELLITE F-68", PROJECT NO. 1531921.

5. GOLDER ASSOCIATES, INC. JANUARY 2016, TECHNICAL MEMORANDUM "THERMAL ANALYSIS
OF WASTE CONTAINMENT STRUCTURE ON PRINCE PATRICK ISLAND FOR ACSCS SATELLITE
F-68", PROJECT NO. 1531921.

6. GOLDER ASSOCIATES, INC. OCTOBER 2015, GEOPHYSICAL REPORT "SATELLITE F-68
WELLSITE RECLAMATION PRINCE PATRICK ISLAND, NWT, PROJECT NO. 1531921.

NOTES
1. DIMENSIONS, ELEVATIONS AND STATIONS ARE IN METRES UNLESS NOTED OTHERWISE.
2. BH-04 CONTAINS THE TAC THERMISTOR, CONTINUOUS D401 DATALOGGER INSTRUMENT

AND AURORALINK SATELLIITE UPLINK SYSTEM.
3. TM-01 CONTAINS THE PROPOSED TEMPERATURE ACQUISITION BOX AND SATELLITE

UPLINK SYSTEM.
4. EXISTING CONTAMINATED SOIL AREAS TO EXCAVATED, RELOCATED IN CONTAINMENT

CELL AND BACKFILLED WITH CLEAN AGGREGATE AND MOUNDED.  ALL BACKFILL WITHIN
THE 10 m BUFFER AREA SHALL BE COMPACTED AND GRADED TO DRAIN AWAY FROM
THE CONTAINMENT STRUCTURE, TYING TO EXISTING GRADE.

5. DRAIN PONDED AREAS PRIOR TO BACKFILLING WITH AGGREGATE AND COMPACTING.
6. EXISTING FROZEN BURIED DEBRIS ABOVE PLANNED GEOSYNTHETIC COVER ELEVATION

TO BE GRADED TO CONTAINMENT CELL.

LEGEND

PROPOSED THERMISTOR LOCATION (GOLDER)T

CONTAMINATED SOIL FILL
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STRUCTURE

1
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CONTAINMENT
STRUCTURE

1
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1V

PONDED AREA L "BARREL" FILL
(SEE NOTE 4)

BH-04
(SEE NOTE 2)

10 m
BUFFER ZONE

(MIN.)

2 %2 %

PONDED AREA F

BH-01

BH-02

TM-03

PONDED AREA A FILL
(SEE NOTE 4)

5 m
SET BACK

5 m
SET BACK

5 m
SET BACK

5 m
SET BACK

FROZEN BURIED DEBRIS / CONTAMINATED SOIL
(DO NOT EXCAVATE)

ACTIVE PERMAFROST LAYER DEPTH
AT TIME OF INVESTIGATION

EXISTING GROUND

RELOCATED CONTAMINATED SOIL
FILL (THICKNESS VARIES)

GRADE TO DRAIN

TM-02

EXISTING CONTAMINATED SOIL AREA 'C'
(SEE NOTE 3)

10 m
BUFFER ZONE

(MIN.)

GRADE TO DRAIN

10 m
BUFFER ZONE

(MIN.)

BUFFER ZONE
(GRADE TO DRAIN)

GRADE
TO DRAIN

RELOCATED CONTAMINATED SOIL
FILL (THICKNESS VARIES)

FROZEN BURIED DEBRIS / CONTAMINATED
SOIL (DO NOT EXCAVATE)

ACTIVE PERMAFROST LAYER DEPTH
AT TIME OF INVESTIGATION

EXISTING GROUND

GRANULAR SAND COVER

GRANULAR SAND COVER

SEE NOTE
5

GEOSYNTHETIC CAP
(SEE DWG C5)

GEOSYNTHETIC CAP (SEE DWG C5)
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SATELLITE F-68 NWT
ARCTIC CONTAMINATED SOIL AND WASTE CONTAINMENT STRUCTURE
SATELLITE BAY, PRINCE PATRICK ISLAND, NWT

REPSOL OIL & GAS CANADA INC.

 

CROSS SECTIONS - WELL SITE 

 

REGULATORY
APPROVAL

REFERENCES

NOTES
1. DIMENSIONS, ELEVATIONS AND STATIONS ARE IN METRES UNLESS NOTED OTHERWISE.
2. BH-04 CONTAINS THE TAC THERMISTOR, CONTINUOUS D401 DATALOGGER INSTRUMENT

AND AURORALINK SATELLIITE UPLINK SYSTEM.
3. EXISTING CONTAMINATED SOIL AREAS TO EXCAVATED, RELOCATED TO CONTAINMENT

CELL AND BACKFILLED WITH CLEAN AGGREGATE AND MOUNDED.  ALL BACKFILL WITHIN
THE 10 m BUFFER AREA SHALL BE COMPACTED AND GRADED TO DRAIN AWAY FROM THE
CONTAINMENT STRUCTURE, TYING TO EXISTING GRADE.

4. DRAIN PONDED AREAS PRIOR TO BACKFILLING WITH AGGREGATE AND COMPACTING.
6. EXISTING FROZEN BURIED DEBRIS ABOVE PLANNED GEOSYNTHETIC COVER ELEVATION

TO BE GRADED TO CONTAINMENT CELL.

1. EXISTING TOPOGRAPHY COMPILED USING UAV AND GROUND SURVEY INCLUDING
BATHYMETRY PERFORMED BY GOLDER ASSOCIATES LTD., 2015.

2. COORDINATES REFERENCE UTM ZONE 11 WGS84.  ELEVATIONS ARE ORTHOMETRIC
PROJECTION CGVD 28 VERTICAL DATUM, HT 2.0 GEOID.

3. GOLDER ASSOCIATES, INC. OCTOBER 2015, TECHNICAL MEMORANDUM "2015
GEOTECHNICAL FIELD INVESTIGATION TALISMAN ENERGY PANARCTIC SATELLITE F-68
WELLSITE", PROJECT NO. 1531921.

4. GOLDER ASSOCIATES, INC. NOVEMBER 25, 2015, TECHNICAL MEMORANDUM "DESIGN
CRITERIA GUIDANCE FOR ACSCS SATELLITE F-68", PROJECT NO. 1531921.

5. GOLDER ASSOCIATES, INC. JANUARY 2016, TECHNICAL MEMORANDUM "THERMAL ANALYSIS
OF WASTE CONTAINMENT STRUCTURE ON PRINCE PATRICK ISLAND FOR ACSCS SATELLITE
F-68", PROJECT NO. 1531921.

6. GOLDER ASSOCIATES, INC. OCTOBER 2015, GEOPHYSICAL REPORT "SATELLITE F-68
WELLSITE RECLAMATION PRINCE PATRICK ISLAND, NWT, PROJECT NO. 1531921.

T
T

T

T

LEGEND

PROPOSED THERMISTOR LOCATION (GOLDER)T

CONTAMINATED SOIL FILL



DRAIN PONDED AREA
PRIOR TO PLACING FILL

(TYPICAL)

 2% GRADE TO DRAIN (TYP.)

 2% GRADE TO DRAIN (TYP.)

EDGE OF FROZEN BURIED
CONTAMINATED SOIL

2.4 m AGGREGATE COVER

5.0 m SET BACK

CONTAINMENT STRUCTURE
EL. 17.3 masl

EL. 17.73 masl

?

?

?
?

?

?

?

?

?

BURIED FROZEN DEBRIS /
CONTAMINATED SOIL
(DO NOT EXCAVATE)

RELOCATED CONTAMINATED SOIL
(THICKNESS VARIES)

?? ?

PONDED AREA FILL
(SEE TABLE 1, DRAWING C2)

(SEE NOTE 1) 0.4 m

TERRAFIX 600R OR EQUIVALENT (NON-WOVEN GEOTEXTILE)

TERRAFIX 600R OR EQUIVALENT (NON-WOVEN GEOTEXTILE)

GEOMEMBRANE LINER (40 MIL)

2.4 m AGGREGATE COVER

RELOCATED CONTAMINATED
SOIL (THICKNESS VARIES)

6H
1V

6H
1V

2H
1V 2H

1V

0.5 m

0.
5 

mANCHOR
TRENCH

GEOTEXTILE
AND LINER

ACTIVE PERMAFROST LEVEL
AT TIME OF INVESTIGATION

2H
1V

PROPOSED TEMPERATURE ACQUISITION
BOX AND SATELLITE UPLINK SYSTEM

10 m BUFFER
(GRADE TO DRAIN)

(SEE NOTE 1)

10 m BUFFER
(GRADE TO DRAIN)

(SEE NOTE 1)

1.0 m

20 mm Ø FLEXIBLE
ELECTRICAL CONDUIT

WITH TAC THERMISTOR

20 mm Ø FLEXIBLE ELECTRICAL CONDUIT WITH TAC THERMISTOR

2.4 m AGGREGATE COVER

5.0 m

GEOSYTHETIC COVER GRADE 2%

20 mm Ø FLEXIBLE
ELECTRICAL CONDUIT
WITH TAC THERMISTOR

1
C3

SCALE: 1:100m
2X VERTICAL EXAGGERATION C4
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SATELLITE F-68 NWT
ARCTIC CONTAMINATED SOIL AND WASTE CONTAINMENT STRUCTURE
SATELLITE BAY, PRINCE PATRICK ISLAND, NWT
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TYPICAL SECTION - CONTAINMENT STRUCTURE 
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NOTES

1. ALL BACKFILL WITHIN THE 10 m BUFFER AREA SHALL BE COMPACTED AND GRADED TO
DRAIN AWAY FROM THE CONTAINMENT STRUCTURE, TYING TO EXISTING GRADE.

2. TAC - THERMAL ELECTRICAL CABLE
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