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1.0

INTRODUCTION

Stantec Consulting Ltd. (Stantec) was retained by Public Services and Procurement Canada (PSPC) on
behalf of Indigenous and Northern Affairs Canada (INAC) to prepare this Tailings and Waste Rock Cover
Design Plan (TWRCDP) for the Gordon Lake Group (GLG) Remediation Project (the Project). This work
is being completed under Contract (EW699-170956/001/NCS) for the Gordon Lake Site Supervision,
dictated by the Statement of Work associated with the regulatory requirements provided to Stantec on
February 16, 2017.
The Project encompasses the remediation of nine former mine and advanced exploration sites in the
Northwest Territories (NT). The nine sites are located on or near Gordon Lake (Project Area),
approximately 75 kilometers (km) northeast of Yellowknife, NT. The sites are located on Crown land,
managed by the federal government and are part of the unsettled Akaitcho land claim.
The nine GLG sites include:
•
•
•
•
•
•
•
•
•

Burnt Island (mine site)
Camlaren (mine site)
Goodrock (mine site)
Kidney Pond (mine site)
Murray Lake (advanced exploration site)
Storm Property (advanced exploration site)
Treacy (mine site)
Try Me (advanced exploration site)
West Bay (mine site)

The Project is currently underway and authorized through several regulatory approvals from the
Mackenzie Valley Land and Water Board (MVLWB) including a Land Use Permit (MV2016X0021), a
Water Licence (MV2016L8-0006) and the associated management plans that have been submitted and
approved.
The following TWRCDP has been developed to address requirements as per the Type B Water License
(WL) issued by the MVLWB. The purpose of the TWRCDP is to provide design information on the
proposed tailings and waste rock (WR) cover to be used during the Project. Specifically, this TWRCDP
will provide detailed information on the design, maintenance, and monitoring requirements of the
proposed tailings and WR cover systems to meet the remedial objectives outlined for the project, and to
meet the conditions outlined in the WL. The tailings and WR cover system is associated with the Tailings
and Soil Containment Area (TSCA) referred to herein.
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2.0

BACKGROUND

The GLG sites are currently un-occupied, but were active periodically between the 1930s until the 2000s.
Activities ranged from open-pit mining to exploratory drilling and the activities were generally done
independently between the sites. With the mine and exploration sites abandoned, several environmental
concerns arose from materials and debris left on-site; hydrocarbon and metal contaminated soil as a
result of historic activities, and tailings and WR piles having the potential to produce acid rock drainage
(ARD). The hazard components present at each site vary but in general include impacted soil, physical
hazards (including mine openings, underground workings, trenches, abandoned infrastructure, and
abandoned site buildings), WR, tailings, hazardous and non-hazardous waste.
In March 2016, Stantec issued a Remedial Action Plan (RAP) for the GLG Remediation Project, which
recommended that an existing Tailings Containment Area (TCA) at Camlaren would be upgraded to a
TSCA, and a Waste Rock and Soil Containment Area (WRSCA) would be constructed at Kidney Pond.
The construction of the containment areas initially included the use of Polyethylene Geomembranes
(linear low density polyethylene [LLDPE]). In February 2017, Stantec issued the GLG Design Basis
Report (DBR), which built on the conceptual remedial designs in the RAP (Stantec 2017a).
Stantec submitted a Geochemical Verification Plan (GVP) for the Project in July 2017 (Stantec 2017b).
The GVP summarized background studies that were conducted at the GLG sites pertaining to the
geochemical verification of the materials located on site, and provided the defined criteria for geochemical
classification and background material studies. Geochemical analysis results were summarized on a siteby-site basis and the GVP also discussed quality assurance/quality control (QA/QC) measures and
contingency planning measures.
The Contractor provided a Gordon Lake Group of Sites Remediation Methodology draft report dated
September 25, 2017 which indicated remediation volumes were significantly less than previously
specified. Stantec acknowledged that the anticipated volumes within the specifications were based on
maximum excavation depths and will likely be less based on actual field conditions. In preparation for a
GLG project meeting with the contractor in Edmonton in October 2017, a field program to support volume
estimates was conducted on October 13 and 14, 2017. More detailed field data was obtained and
volumes were updated, including remediation volumes and other design considerations for the Gordon
Lake Remediation project.
During a meeting in Edmonton on October 17, 2017, INAC, PSPC, Stantec and the Contractor met to
discuss the Project. The Contractor revised its proposed work plan to target expected impacted
soil/tailings/waste rock volumes (vice worst case volumes as outlined in Specifications), which
precipitated changes to their proposed methods for excavation. In addition, the availability of borrow
materials by type and volume was anticipated to make production of the required volumes of construction
materials difficult, and the Contractor proposed to complete work within one year.
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As detailed in the DBR Addendum Memo (pending submission), a redesign of the TSCA was required
due to the following changes:
1.

2.

3.

The WRSCA will no longer be constructed. Impacted soil will now be consolidated within one facility,
located at Camlaren (i.e., the TSCA) and the facility size will need to be adjusted to reflect this
additional volume
Requested changes to the TSCA cover:
a. Use of a Bituminous Geomembrane (BGM) liner instead of an LLDPE) liner
b. Changes to the mix of borrow materials for the cover towards greater use of sandy materials,
with erosion protection materials along berm slopes and perimeter ditches only
Accelerate construction to one season, from previously two seasons

3.0

SCOPE OF WORK

3.1

RESPONSIBILITIES

INAC, through PSPC, has contracted Stantec to provide construction supervision services for the GLG
Remediation Project. Stantec’s scope of work under this contract includes the provision of regulatory
support services, which includes the preparation and execution of plans (such as this TWRCDP) outlined
in the Project’s WL.

3.2

LICENCE AND PERMIT REQUIREMENTS

The MVLWB regulates the use of land and water in the Northwest Territories through the issuance of
Land Use Permits (LUPs) and WLs as per the Mackenzie Valley Resource Management Act (MVRMA),
the Waters Act and Regulations, and the Mackenzie Valley Land Use Regulations (MVLUR). Based on
the activities to be completed during the GLG Remediation Project, INAC applied for and received a
Type B WL on February 16, 2017. Included within the WL were terms and conditions that must be
adhered to during the planning, construction, operation, and closure of the GLG Remediation Project.
One of the requirements outlined in Part D, Item 10 of the WL is the submission of a TWRCDP 90 days
prior to construction.
The following TWRCDP has been developed to fulfill the requirements of the WL, and will be amended if
changes to the program execution occur (e.g. changes to the location of the engineered covers).
Table 3.1 below lists the TWRCDP requirements, as outlined in Schedule 2, Item 2 of the Type B WL.
The table indicates associated sections in this report where the requirement is addressed and provides
additional references.
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Table 3.1

Summary of WRCDP Requirements
Requirement

Section in this
Report
Section 5

a)

A cover design alternatives analysis;

b)

A design, with supporting analysis, and description of
the purpose of each component of the cover system;

Section 5
Section 6

c)

For-Construction drawings stamped and signed by an
Engineer;
The Construction and materials specifications for the
cover system;

Appendix A

e)

The Construction and materials quality assurance and
quality control program for the cover;

f)

The details for a monitoring program to assess cover
performance, oxygen ingress into Tailings or Waste
Rock, net infiltration into Tailings or Waste Rock, and
solids and pore Water geochemistry and Seepage
quality;
The details of how the monitoring program will assess
cover settlement and performance;

Section 7.3
Appendix B
Appendix C
Section 5
Section 7

d)

g)

Section 6
Appendix B

Section 7

h)

The details of how the monitoring program will confirm
design assumptions;

Section 7.1

i)

Section 7.2

j)

A contingency plan outlining measures to be
implemented should cover failure occur and if final
cover performance does not achieve cover performance
criteria;
Identification of the source of cover materials; and

k)

Design details of the borrow pit

Section 6.5

Section 6.5

Additional References
•
•
•
•
•

RAP, Section 5.0
DBR, Section 2.3
RAP, Sections 6.1.1 and 6.1.2
DBR, Sections 2.1 and 2.4
Camlaren TSCA - Slope Stability Assessment Memo dated December 6,
2017
• Waste Management Plan (WMP; pending submission)
• Issued for Construction Design Drawings C-CAM-06 to C-CAM-14

•
•
•
•
•

RAP, Section 6.1.3
DBR Addendum Memo
Specification Sections 31 05 16, 31 32 19, 31 32 22, and 31 32 24
Specification Sections 31 05 16, 31 32 19, 31 32 22, and 31 32 24
The Bituminous Liner Plan & Quality Control Program

• Refer to Table 7.1 in Section 7 of this report

•
•
•
•
•

DBR Addendum Memo
Construction and Post Construction Monitoring Plan (CPCM), Section 5.4.3
CPCM, Section 5.4.3
WMP (pending submission)
GVP, Sections 9.3.1 and 9.3.2

•
•
•
•

GVP, Section 7.11
DBR Addendum Memo
GVP, Section 7.11
DBR Addendum Memo
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4.0

TSCA

As described in Section 2 of the DBR, Stantec is recommending that a TSCA be constructed using the
existing TCA at Camlaren. The current TCA spans approximately 2 hectares (ha) in area as shown on
drawing C-CAM-06, Appendix A. The original topography and geology is dominated by bedrock outcrops
covered by a thin (0.1-0.3 metre [m]) layer of organics, and/or sand/gravel colluvium deposit in
depressions.
The TCA was created by constructing a perimeter dam approximately 3 to 5 m in height. The design and
as-built records of the dam are not available, however based on the surficial observations, including the
failure zone, it is likely that starter dams were constructed of coarse tailings. The starter dams were then
likely covered by the erosion protection layer of fine rock-fill, which may have also been placed for
stabilization. The actual thickness of the rock-fill layer is not known. The final slope of dams varies
between 3 H:1V (3 Horizontal to 1 Vertical) and 2H:1V. The highest dam section, up to 5 m in height,
was observed at the east perimeter rising from the toe at elevation 293.0 m to the dam crest of about
298.0 m. In this area the dam slope was the steepest at about 2H:1V. Overall, the perimeter dam crest
elevation undulates between 297.5 and 298.0 m depending on the location. The crest of the dam was
constructed as a small rock-fill berm. There is approximately 0.5 to 2 m of freeboard between the tailings
and the dam crest depending on the location along the perimeter. The highest freeboard is located in the
north-east dam area, where the tailings surface is the lowest.
Currently, surface runoff is mostly contained within the TCA, with the exception of a drainage channel to
the northwest. During periods of intense precipitation, the surface runoff may accumulate forming a
shallow pond near the north-east perimeter. The runoff slowly percolates through the tailings recharging
deeper groundwater. It is assumed that groundwater eventually discharges to Gordon Lake by seepage.
During the site visit, dam toe seepage was not observed, however, it is possible that occasionally during
the freshet and intense precipitation events, the groundwater may be perched above the bedrock causing
seepage at the dam toe, mostly in the north and east perimeter areas. A historical dam failure (a slope
slump) occurred in this area probably during elevated water levels.
The tailings were deposited into the impoundment by discharging from the west and south perimeter
forming a tailings beach sloping towards the north-east. The overall thickness of the tailings deposit
varies between 1.5 and 3.5 m and is composed mostly of fine sand and silt. Based on the available field
investigation results, the tailings were deposited over the existing natural ground of bedrock or thin
overburden (organics and colluvium).

4.1

TSCA WASTE

The various types of waste to be disposed within the TSCA are summarized in Table 4.1 below (adapted
from Table 4 in Section 2.4.1 of the CPCM).
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Table 4.1

Remedial Options per Waste Category
Hazard Component

Selected Remedial/Risk Management Option

Non-Hazardous Waste

Demolition waste: Burn unpainted wood, and consolidate remainder
at TSCA
Debris: Consolidate at TSCA

Impacted Soil (Metal, PHC and Co-mingled)

Excavate and dispose of at the TSCA

Impacted Tailings

Excavate and dispose of at the TSCA

High Risk Impacting Waste Rock

Excavate and dispose of at the TSCA

As presented in the table above, the TSCA will contain non-hazardous waste, soil, tailings and waste
rock. This TWRCDP is intended to provide details pertaining to the tailings and WR cover (or TSCA) to
be constructed at Camlaren. WR and tailings are described in more detail below as they were considered
based on risk classification. Impacted soil is compared to the same guidelines as tailings, so is not
discussed in further detail.
As detailed in the GVP (Section 7.10.10), the waste rock and tailings material with high risk classification
are considered to present potential concern (e.g., ARD, evidence of impacts to the surrounding
environment, etc.) and therefore are considered to be impacting material requiring consideration as part
of remedial activities. Materials with moderate risk classification are considered to present potential
concern, and were also recommended for further consideration as part of monitoring associated with
remedial activities. Overall, it was recommended that high risk material be disposed in the TSCA while
moderate risk material be left in place and monitored as part of the long-term monitoring plan. Table 4.2,
below, summarizes the moderate and high risk material and the associated adjusted volumes based on
intermingled soil and bedrock outcrops (where applicable). This table has been adapted from Table 34 in
the GVP, with volume estimates updated as per the meeting in Edmonton in October 2017.

Table 4.2

Summary of Impacting Waste Rock and Tailings Requiring Consideration

Site

Impacting Material
Requiring
Consideration

Feature Location

Risk
Classification

Estimated
Volume
(m3)

BUR_WR_01

Old Mill Trenches

Moderate

48

Burnt Island

Burnt Island Total of Impacting Material Requiring Consideration
Camlaren

48

CAM_WR_01A

South Muir Island Waste Rock

High

4,093

CAM_WR_01B

South Muir Island Waste Rock Berms

High

8,895

CAM_WR_02A

Zenith Island Waste Rock (Intermingled
with Soil)

High

294

CAM_WR_02B

Zenith Island Waste Rock

High

5

CAM_WR_03

Zenith Island Trench Rock

High

5

CAM_TL_03

South Muir Island Tailings

High

45,035

Camlaren Total of Impacting Material Requiring Consideration

58,327
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Table 4.2

Summary of Impacting Waste Rock and Tailings Requiring Consideration

Site

Impacting Material
Requiring
Consideration

Feature Location

Risk
Classification

Estimated
Volume
(m3)

GOO_WR_01

Camp Area Trenches

Moderate

63

GOO_WR_02

Mill Area Trenches

Moderate

221

Goodrock

Goodrock Total of Impacting Material Requiring Consideration
Kidney Pond

284

KID_WR_01

Portal Area Waste Rock Piles

High

11447

KID_WR_02

Kidney Pond Area Trenches

High

175

KID_WR_03

Portal Area Trenches

Moderate

25

KID_WR_04

Exploration Camp Trenches

Moderate

25

Kidney Pond Total of Impacting Material Requiring Consideration
Murray Lake

11672

MUR_WR_01

Trench Area (Main Shaft)

Moderate

297

MUR_WR_02

Trench Area (deep shaft/trench & other
trenches)

Moderate

300

Murray Lake Total of Impacting Material Requiring Consideration
Storm
Property

597

STO_WR_01

Shaft Area

Moderate

STO_WR_02

Trench Rock

Moderate

Storm Property Total of Impacting Material Requiring Consideration
Treacy

TRE_WR_01

Mill Area Trench Rock

High

50

TRE_TL_01

Mill Area Tailings

High

9
59

WES_WR_01

Waste Rock Piles (East)

High

5,679

WES_WR_02

Waste Rock Piles (West)

High

9,337

WES_TL_01

Tailings

High

106

West Bay Total of Impacting Material Requiring Consideration

5.0

30
110

Treacy Total of Impacting Material Requiring Consideration
West Bay

80

15,122

COVER DESIGN ALTERNATIVES ANALYSIS

Remedial options for the different categories of waste present at the GLG sites were discussed in
Section 5 of the RAP. The different types of waste (non-hazardous waste, soil, tailings and waste rock)
being disposed in the TSCA were considered when determining cover design options. Due to potential
ARD, waste rock was classified based upon risk, with either moderate or high risk material being
considered as impacting material (i.e., demonstrated potential to cause downgradient impacts). The
objective of addressing high risk impacting waste rock was to minimize generation of poor water quality,
including ARD.
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In general, ARD occurs from the natural oxidation of sulphide minerals within excavated or mined
materials when exposed to air and/or water. ARD results from a series of reactions (abiotically and
biotically) which causes the oxidation of sulfides to produce contaminant drainage with acidic pH,
moderate to elevated metals, and elevated sulphates (INAP, 2009). Advanced frameworks for ARD
prevention and management have been developed which are applied over the complete life-cycle of a
mine.
The primary mechanisms for controlling and managing ARD involve thorough characterization of the site
to identify the likelihood of ARD generation, significant pathways of contaminant transport and key
receptors involved. The site characterization drives the ability to predict ARD potential and the
identification of possible waste streams which leads to the development of prevention and mitigation
measures.
Where prevention is a proactive strategy that obviates the need for mitigation, mitigation will be the
course of action for an identified pathway. Since mine sites are highly variable, it is critical that sitespecific conditions be taken into consideration during the selection of prevention and mitigation measures
as this will influence the overall effectiveness of the effort.
The primary preventative approach to ARD involves reducing oxygen ingress (or primary reactants for
sulphide oxidation) and/or maximizing the amount and availability of acid neutralizing agents while
reducing the flow of water that can act as a transport medium for oxidation products.
These methods may involve:
•
•
•
•
•
•

Minimizing oxygen supply because of diffusion or advection
Minimizing water infiltration and leaching (water acts as both a reactant and a transport mechanism)
Minimizing, removing, or isolating sulphide minerals
Controlling pore water solution pH
Maximizing availability of acid neutralizing minerals and pore water alkalinity
Controlling bacteria and biogeochemical processes

5.1

DESIGN OPTIONS

As described in the DBR (Section 2.3), slope stabilization of tailings dams typically can be achieved by
one of the following three methods:
•
•
•

Regrading slopes;
Soil improvement within the slope embankment; and
Construction of a downstream stabilization buttress.

The first two methods typically require a well-defined geometry of the dam, zoning of materials and
characterization of tailings properties such as gradation, in-situ strength and the founding soils. Due to
limitations in the field investigation methods, the in-situ properties of tailings are not available. Therefore,
the third option, construction of a downstream stabilization buttress, was selected. By constructing a
sufficiently wide downstream buttress of coarse competent rockfill, the stabilization can be provided to
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any type of soft material in the dam. The buttress has to be wide enough to resist any pressure from the
upstream soils in the dam embankment.
The Camlaren tailings are reactive and an engineered cover is required as a barrier to prevent water and
oxygen from infiltrating. There are various cover options over the reactive tailings. MEND Report “Cold
Regions Cover System Design Technical Guidance Document” describes the options applicable to
northern regions and provides guidance as to which options are feasible for given site conditions. Among
the barrier type options the most popular are:
•
•
•
•

Compacted Clay Layer (CCL);
Compacted Sand-Bentonite (CSB);
Permanent Frozen Layer; and
Cover Systems with Geosynthetic Materials.

The CCL option was disqualified due to unavailability of clay locally. The CSB option would be cost
prohibitive as it would require import of bentonite to the site and the costly process of mixing bentonite
with sand. The CCL and CSB options are often very prone to failure (cracking and increased
permeability) due to frost action.
Permanent Frozen Layer typically involves construction of a 2-3 m cover of rockfill or sand and gravel.
This involves construction of the engineered permafrost within lower layers of the cover and the top layer
of the cover is placed within the thermal active zone. The design of the cover is site specific, involves
field tests and test cells with thermistors recording data for a few seasons. Due to schedule limitation, this
option was disqualified.
Cover systems with geosynthetic materials include:
•
•
•

Bituminous Geomembrane (BGM);
Geosynthetic Clay Liners (GCL); and
Polyethylene Geomembranes (high density or low density polyethylene [HDPE]/LLDPE).

From the above options, LLDPE material was initially considered the more feasible option as it possesses
superior tear resistance, flexibility and puncture resistance as compared to other materials. Further, the
BGM cost of delivery is very high because it is four times heavier than comparable polyethylene material.
GCL is prone to cracking in dry climates due to desiccation of the thin clay layer in the liner, therefore this
material was also disqualified. HDPE is very durable but very stiff and less flexible than LLDPE, making it
harder to install and prone to failure in areas that may undergo larger settlements.

5.2

SELECTED COVER OPTION

Following the meeting in Edmonton in October 2017, it was determined that BGM should be reconsidered
for use in the Project due to availability of material near the GLG sites. As described in the DBR
Addendum Memo, Stantec evaluated the mechanical properties of the BGM liner and compared with
previous LLDPE parameters to assess whether the BGM could be used for the project. Table 5.1
presents details of the evaluation.
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Table 5.1

Liner Comparison
LLDPE

Mechanical Properties

Unit

BGM

Enviro 6060

Enviro 6080

60 mil

80 mil

Coletanche ES2
tear resistance

N

590

780

700-824

puncture resistance

N

400

500

530

elongation

%

1000

1000

60-80

tensile strength

kN/m

44

53

21-27

tensile strength of the seam

kN/m

15.7

21

13-23

m/s

3x10-15

3x10-15

4x10-14

water permeability

Based on the properties of BGM, the BGM meets or exceeds the strength properties of LLDPE. However,
the BGM will have less flexibility than LLDPE. Refer to the DBR Addendum Memo (Section titled “Liner
Option Comparison”) for additional detail.
As described in the Camlaren TSCA Slope Stability Assessment memo dated December 6, 2017, the
BGM properties were based on Laboratory Tests results carried out by the Product Manufacturer (see
Table 5.2 below). The BGM liner was modelled by introduction of two thin layers into the model to
simulate the top sand impregnated surface and the bottom smooth liner surface.

Table 5.2

Slope Stability Analysis Parameters for BGM Liner

Materials

Composite Liner Sand

BGM Smooth Surface

Unit Weight (kN/m3)

18

18

Cohesion (kPa)

N/A

N/A

Friction Angle (°)

35

26

It was determined that the cover system for the TSCA would be a composite layer including a BGM liner
and a sand fill cover for erosion protection with revegetation.

6.0

TAILINGS AND WASTE ROCK COVER DESIGN

As discussed in Section 4.0, it was recommended that a TSCA be constructed by upgrading the existing
TCA at Camlaren. Design criteria, design details, construction and borrow materials related to the TSCA
are discussed in the following sections. Refer to the Issued for Construction Specification Drawings CCAM-06 to C-CAM-14 (Appendix A) as well as the Specification Section 31 05 16 (Aggregate Material),
Section 31 32 19 (Geotextile), Section 31 32 22 (Bituminous Geomembrane), and Section 31 32 24
(Revegetation) for additional detail.
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6.1

DESIGN CRITERIA

As per Section 6.1.1 in the RAP and Section 2.1 in the DBR, the following design criteria have been
developed for rehabilitating the TCA into the TSCA:
•
•
•
•

•
•

•

The embankment, foundation and abutments of the dam must be stable under static, hydraulic and
dynamic loading conditions;
Seepage through the foundation and embankment must be controlled and properly drained to prevent
excessive uplift pressures and piping of materials;
The TSCA basin will accommodate additional waste to develop a final cone like surface with a
minimum slope of 3% draining the surface runoff away from the centre. The surface should not have
any depressions that would cause water ponding or channeling;
The tailings and waste material will be covered with a liner. The cover will be impermeable to prevent
any percolation into the underlying tailings and other waste. The liner will have enough flexibility and
tear resistance to accommodate minor settlements and have sufficient puncture resistance to prevent
punctures by smaller sub-angular edge stones. A soil cover will be over the liner which will be UV
resistance to prevent UV degradation, in case of unexpected geomembrane exposure;
The soil cover over the liner will be of sufficient thickness to prevent action of burrow animals. The top
surface of the cover will be designed to prevent surface erosion by surface runoff resulting from a 1 in
1000 year 24-hour storm event;
A surface runoff ditch will be developed around the perimeter of the TSCA. The ditch will carry the
TSCA runoff water towards the lake downstream east of the TSCA. The ditch will be designed to
channel a 1 in 1000-year runoff event, as determined by extrapolation of a climate-change adjusted
Intensity-Duration-Frequency (IDF) curve from the nearest Environment Canada weather station.
Ditches will be cut into bedrock within certain portions of the perimeter, as required; and
In accordance with the 2013 Canadian Dam Association Guidelines (CDA, 2013), the minimum
Factors of Safety (FOS) for all embankment slopes against sliding shall be as follows:

Table 6.1

6.2

TSCA Factors of Safety
Loading Conditions

Factor of Safety

End of Construction

1.3

Static Conditions

1.5

Pseudo-Static (earthquake)*

1.0

Post-Earthquake (liquefaction)*

1.2- 1.3

FURTHER DESIGN CONSIDERATIONS

Details of TSCA design were discussed in Section 6.1.2 of the RAP and Section 2.4 of the DBR. Since
those reports were issued, there has been additional work and volume estimates have been revised. As
described in the DBR Addendum Memo, the updated design for the TSCA will accommodate an
additional 19,840 m³ of impacted soil, tailings, waste rock, and non-hazardous debris, which is about
2,400 m3 more waste than the initial Issued for Construction design. This update considers:
•

A field program where most of the impacted soil areas were visited to estimate the expected volume
and remove the conservatism included in the Remedial Action Plan (as expressed in the worst-case
volume estimates).
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•

A review of impacted areas, and decisions from Indigenous and Northern Affairs Canada (INAC) to
leave some material in place.

The updated volume of waste to be added to the TSCA is:
•
•
•

Expected volume = 19,840 m3
Maximum volume = 33,585 m3
Minimum volume = 16,000 m3

Based on the updated volume of material requiring disposal in the TSCA, there are minimal changes to
the current design. However, for these types of remediation projects, there is a need to consider
contingency. As such, maximum and minimum volumes were also calculated to assess the impact on the
design of the TSCA should either of these scenarios be realized.
Should the minimum volume be achieved, a landforming design could be field fit to accommodate the
actual volume, which would direct surface water flow to a low point and discharge into the perimeter
ditching. This scenario could significantly change the design, however there is a low probability of this
occurring given the exercise undertaken to reduce the uncertainties in impacted material volume
estimates. This design will be field fit as more information about the tailings and berms can be gathered
once heavy equipment is onsite.
Should the maximum volume be achieved, the shape of the TSCA is not expected to change, however,
the top elevation will be further raised and the slopes will be increased. The maximum slope expected to
accommodate this volume of material under the liner is 7%. Slope stability analysis indicates this will still
be stable for the proposed material. For the maximum design, revegetation will be important and may be
more challenging, however still achievable.
The changes in the landforming may result in slight changes to the surface drainage pattern, however will
not result in the changes to the cover design.

6.3

DESIGN DETAILS

The additional 19,840 m³ of impacted soil, tailings, waste rock, and non-hazardous debris will provide a
1 m lift over the existing surface. However, waste will fill up to a 2.5 m total depth inside the basin.
Positioning of waste will occur in phases. A schedule for placement of waste materials is currently not
available. The waste material will be placed in minimum 0.3 m lifts and compacted using appropriate
equipment to achieve compaction requirements. Any metal parts will be cut into smaller pieces such that
they can be placed flat horizontally on the surface. This will allow blending of the scrap metal within the
compacted waste material. The final surface will be relatively flat with slight 3 to 4.6% sloping from the
center towards the perimeters. The resulting differential in elevations will be approximately 3.4 m
between the center of the cone and the edges of the top surface. It is anticipated that the waste will fill up
the depressions in the existing facility to an approximate elevation of 299.7 m from the center to
approximately 296.5 m at perimeters. The exact volume of the waste may vary depending on additional
waste discovered during remediation. The TSCA was designed to be flexible to accommodate additional
or lesser volumes of waste.
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The final TSCA surface will form a cone-like shape with a minimum slope of 3% draining the surface
runoff away from the TSCA. The surface slope will vary between 3-4.6%, to account for possible
settlements and result in a minimum 1% slope after long term settlements. The TSCA layout in post
construction condition is shown on drawings C-CAM-07 and the design details, profiles and design
sections are presented on drawings C-CAM-09 through C-CAM-12 in the Gordon Lake Group DBR and
associated Addendum Memo.
The TSCA containment berms are currently constructed with approximate crest elevation of 298 m. The
current storage capacity of the TSCA exceeds the required volume, therefore the existing crests will be
trimmed to an elevation of approximately 296.5 m on the eastern side, the western side of perimeter
dams will require a slight raise to the elevation of approximately 298 m. On the downstream side, the
berm slopes will be stabilized by a sand fill buttress to achieve a final slope of 3.5H:1V in most perimeter
areas. The exceptions are areas where the TSCA approaches close to the lake, where slopes will be
3H:1V. These are three areas between chainages 0+30 to 0+65, 0+80 to 0+125 and 0+175 to 0+210.
This configuration will ensure the long-term slope stability with minimum maintenance required.
Based on the properties of BGM, the BGM meets or exceeds the strength properties of LLDPE.
However, the water permeability of the BGM is 4x10-14 m/s and one order of magnitude higher than the
LLDPE. This level of permeability is still considered very low; therefore, it should provide a reliable water
barrier, however pooling of surface water on the top of the cover should be avoided. The elongation
properties of the BGM is a concern as it is only 60-80 %. The BGM material is much less flexible than
LLDPE (1000% of elongation), and as such is more susceptible to breakage in the event of excessive
settlements or pulling due to soil movement. As a preventative measured, the surface liner will be keyed
into the berm with the liner over the berms/slopes. This will reduce the possibility of tension effects in the
top cover, possibly affected by pulling forces in the perimeter dyke slope area.
The TSCA containment berms and waste material will be covered with a composite geomembrane cover
system to prevent infiltration, reduce ARD, and reduce the possibility of a release of contaminants. The
containment area has been designed to minimize potential contaminant transport from impacted waste
material into the surrounding environment. The cover system will be a composite layer including a BGM
liner and a sand fill cover for erosion protection with revegetation. The BGM cover will be placed over the
entire TSCA including upgraded berms. In sloped areas, the cover will comprise 0.2 m sand layer and
0.3 m fine rock fill for erosion protection. It is expected that after waste placement in the TSCA, the final
surface will undergo some settlement. Construction can commence with the placement and compaction
of the waste material in the cell. Concurrent with the waste being placed in the cell, the dykes should be
constructed prior to the placement of the sand bedding and BGM. Following this construction, the
ditching exterior to the cell should be completed. With an adjustment of the construction schedule to one
year, there will be an increased risk of excessive settlement and associated potential breakage of the
BGM. To mitigate the risk, it is important that fill material is compacted in accordance with specifications
prior to the BGM placement. In addition, there will be a risk that settlement may develop due to
consolidation of the underlying tailings. The consolidation of tailings may continue after BGM installation.
The magnitude of this consolidation is difficult to predict due to unknown tailings properties.
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The BGM cover with upstream key trenches was designed to prevent infiltration into the TSCA from the
top and any surface water inflow from the perimeter sides. The TSCA design incorporates toe drains to
be installed in lower lying areas. The toe drain will be constructed of coarse granular material to an
elevation of 292 m or 294 m (depending on location) allowing any seepage, if present, out of the system.
The groundwater levels within the tailings were not measured, however, it is expected that the current
groundwater levels are controlled by the bedrock and the tailings surface; as such they may fluctuate
between elevations of 294 m and 296 m due to ongoing recharge in the TSCA. It is expected that after
placement of the BGM cover with time, the groundwater will gradually dissipate and any residual
groundwater will eventually seep out through the toe drains. In the long term, there will be no
groundwater contained within the TSCA. It should be noted that the volumes of leachate and discharge
water will be dependent on the quality of BGM installation and landfill performance with regards to
settlement and possible tears within the BGM liner.
Water management around the TSCA will consist of a diversion ditch system around the TSCA perimeter.
The geomembrane cover will screen the surface runoff and divert it towards the perimeter diversion
ditches. The BGM will act to restrict nearly 100% of infiltration over the TSCA and as a result, it is
expected that all surface runoff will flow over the liner towards the TSCA perimeter. The perimeter ditch
system will collect the surface runoff, which will be carried towards the receiving environment or Gordon
Lake to the east or to the west. The ditch layout is shown on drawing C-CAM-07 and typical ditch
sections are shown on drawing C-CAM-11. The ditch profiles will have a minimum gradient of 1% to
prevent excessive sedimentation in the channel bed. The ditch will be deep enough to provide flow
capacity of peak flow resulting from 1 in 1000-year storm event and to prevent groundwater backflow
under the tailings facility. Additionally, in some areas sand/rock-fill will be used to fill the depression to
create positive drainage. Prior to construction, the soil depths will be measured and the ditch invert
profile will be revised, if necessary, to avoid unnecessary rock excavation. The ditch will be armored with
erosion-resistant material (rip-rap) to prevent erosion of the ditch subgrade and lining geotextile.
Additional design details (including slope stability and hydrological analysis) of the TSCA are provided in
the GLG DBR and associated Addendum Memo.

6.4

CONSTRUCTION MATERIAL REQUIREMENTS

The construction materials for the TSCA cover and dam fill are described in Section 31 05 16 of the
Specifications, and are summarized below:
•

•

Class 1 – Granular Fill: select material obtained from excavations or imported from nearby quarry and
approved by Departmental Representative, generally consisting of pit-run, screened stone, gravel and
sand in an unfrozen state and free from rocks larger than 50 mm, D50 = 25 mm, waste or other
deleterious material. It is used for cover in the slope areas and regrading requirements and
construction of toe drains at containment berms.
Class 2 – Granular Fill: consists of granular pit-run material, with a maximum particle size of 80 mm,
and no more than 10% passing an 80 μm sieve, from identified borrow sources. It is used for
regrading low areas as indicated, backfill for impacted soil excavations, general site grading
requirements. Class 2 Granular Fill may be designated by Departmental Representative as a suitable
alternative for other material classes.
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•
•

Class 3 – Sand: sand consists of screened granular material, with maximum particle size 12 mm and
no more than 5% passing a 80 μm sieve, from identified borrow sources and is generally used for a
protection layer next to synthetic liners as indicated on the drawings.
Class 4 – Riprap Channel Protection: riprap slope protection consists of screened coarse well graded
gravel and cobbles with maximum particle size 100 mm and no more than 10% passing a 25 mm
sieve, from identified borrow sources and is generally used for erosion protection on steeper slopes
as indicated.

The TSCA redesign quantities are summarized in Table 6.2 below, adapted from the DBR Addendum
Memo. For comparison, the table also presents quantities from the previous design. The highlighted
numbers indicate Class 1 rockfill material. In addition to the volume review, an analysis of slope stability
was required to confirm that the material would be acceptable.
Limit equilibrium slope stability analyses were performed to confirm if the revised design for dykes
satisfies all required dam safety stability criteria as per Technical Bulletin “Application of Dam Safety
Guidelines to Mining Dams” (CDA, 2014) and the NWT Mine Rehabilitation code. The results indicate
that the perimeter dykes will satisfy the stability criteria for the short term and long-term stability as
required for closure of mining sites. Details of the slope stability analyses are attached to the DBR
Addendum Memo. Ditch and water management details are also attached to the DBR Addendum Memo.

Table 6.2

TSCA Design Quantities
IFR Design (November 2016)

No.

Description

1.1

Added Waste

1.2

Zone A - Fine Rockfill /
Gravel - Class 1

1.3

Revised Design (December 2017)

Unit

Qty

cu. m.

17,400

Description
Added Waste

Qty w/
Cont.

Unit

Qty

cu. m.

19,840

n/a

Dyke Fill

.1 Rockfill

cu. m.

2,500

.1 Sand Fill for Dykes Class 3 (Zone F)

cu. m.

2,500

3,0002

.2 Toe Drain

cu. m.

190

.2 Toe Drain - class 1
(Zone A)

cu. m.

190

2501

Zone B - Erosion Protection Class 1

BGM Cover

.1 Top

cu. m.

5,255

.1 Zone D -Top Cover Sand, Class 3

cu. m.

5,255

5,7803

.2 Slope

cu. m.

1,330

.2 Zone B- Slope Erosion
Protection - class 1

cu. m.

1,330

1,7301

hydroseeding

sq. m.

17,500

1.4

Zone C - Sand - Bedding Class 3

cu. m.

4,155

Zone C - Sand - Bedding Class 3

cu. m.

4,155

4,5703

1.5

Zone D - Sand - Cover Class 3

cu. m.

4,275

Zone D - Sand - Cover Class 3

cu. m.

4,275

4,7003

1.6

Zone E - Rip-Rap - Class 4

cu. m.

400

Zone E - Rip-Rap - Class
4

cu. m.

200400

5201

1.7

LLDPE Geomembrane
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Table 6.2

TSCA Design Quantities
IFR Design (November 2016)

1.8

Revised Design (December 2017)

.1 Textured

sq. m.

4,880

.2 Smooth

sq. m.

17,500

Geotextile

sq. m.

46,670

BGM

sq. m.

24,9104

27,4003

Geotextile

sq. m.

27,4405

30,1853

Note:
1
A factor of 15% for expected shrinkage and an additional contingency of 15% were added.
2
A 20% contingency was added for volume-based construction quantities requiring quarrying.
3
A 10% contingency was added for area-based construction quantities requiring quarrying or purchase.
4
A factor of 6% was added to form the neat quantity based on a 300 mm overlap.
5
A factor of 12% was added to form the neat quantity based on a 600 mm overlap.
Red text refers to material being sourced from Yellowknife.

The following summarizes the findings:
•
•
•
•
•
•
•
•
•

The total waste volume to be added to the TSCA is 19,840 m3.
The 2,500 m3 of rockfill required previously for dykes’ Zone A slopes is replaced with 2,500 m3
(3,000 m3 with contingency) of sand Class 3.
The toe drain in Zone A will still require 190 m3 (250 m3 with contingency) of fine rock fill 100 mm
minus (D50 = 50 mm).
The LLDPE erosion protection cover originally called for 5,255 m3 (5,780 m3 with contingency) of
rockfill; current design uses BGM with sand cover Class 3 of the same quantity.
The slopes of the TSCA will still require 1,330 m3 (1,730 m3 with contingency) of fine rockfill for
erosion protection.
The bedding material for the BGM below and above the liner will require 4,155 m 3 and 4,275 m3
(4,570 m3 and 4,700 m3 with contingency) of sand Class 3, respectively (Zone C and D).
200 -400 m3 (maximum 520 m3 with contingency) of rip rap is required for Zone E to line the
ditch/swale. Rip rap will require coarser material comprised of minus 150 mm and D50 = 50mm.
Approximately 50% of rip rap could be finer.
A total of 24,910 m2 (27,400 m2 with contingency) of BGM is required for cell cover.
A total of 27,440 m2 (30,185 m2 with contingency) of geotextile is required for the toe drain.

6.5

MATERIAL SOURCES

The various construction materials required for the TSCA design will be sourced appropriately. The liners
will be obtained from an acceptable manufacturer while the aggregate material will be obtained from
potential borrow sources (primarily GD-37) in the vicinity of the GLG sites. Rock material (red in Table
6.2 above) will be sourced from a quarry in Yellowknife. Camlaren is expected to be used as a staging
area for construction and aggregate material where possible. During the winter 2018 season, borrow
material originating from borrow source GD-37 will be transported and stockpiled in cleared areas at each
site.
As described in the GVP (Section 7.11), field investigation for the borrow material was conducted in the
summer of 2015 and the results were summarized in the Borrow Source Assessment (part of the Gap
Assessment Report; Stantec, 2015). Based on the results, it was expected that sufficient material exists
for the required types. Selective excavation and/or minor processing may be required to meet the
material design criteria.
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During the summer 2015 field program, Stantec conducted borrow source sampling, which included the
analysis of metals. These results were then compared to Site-Specific Remedial Targets SSRTs, which
did not indicate any exceedances. Additionally, Stantec compared these chemistry values to applicable
CCME guidelines and found that the borrow sources that were sampled were either non-detect or did not
exceed these guidelines, with the exception of three parameters in one sample. Although SSRTs were
developed for the specific GLG sites, they were compared to the borrow source results for reference.
The borrow source samples did not exceed the SSRTs (used for comparison purposes).
As the borrow sources are comprised of granular material and have not been previously disturbed for
mine or exploration purposes, the formation of ARD was not considered a concern. Based on previous
assessments, there was no cause to suspect ARD potential of borrow sources, cover materials or
overburden materials. The overburden does not originate from PAG-rock sources. In addition, one of the
potential borrow sources (GD-18) has been used as a borrow source for other areas by the operator of
the Tibbit to Contwoyto winter road. During development of these borrow sources, there are no plans to
disturb the bedrock layer. Furthermore, based on the borrow source metal results, there was no evidence
of a source of ARD production. Therefore, no ARD testing was completed or recommended. However,
rock (2-inch minus aggregate) will be sourced from a quarry in Yellowknife. To confirm its geochemical
feasibility for construction use, this material was sampled and submitted for analysis. The results of the
assessment and associated mitigation methods are detailed in a separate memo.

7.0

MONITORING PROGRAM

The monitoring program for the TSCA cover is governed by the following plans and programs:

Table 7.1

Monitoring Program References

Plan/Program

Date Submitted

Topic(s)

Section

Details
Site performance monitoring will
include Dam Safety Inspections,
visual observations of the TSCA
and surrounding area, monitoring
of installed instrumentation and
collection of samples from the
installed instrumentation.

Remedial Action Plan
(RAP)

March 31, 2016

Performance
Monitoring

Section 6.1.5

Design Basis (DBR)

February 7, 2017

Performance
Monitoring

Section 2.6

Construction and
Post Construction
Monitoring Plan
(CPCM)

June 22, 2017

SNP PostConstruction
monitoring

Section 5.4.3

SNP Stations 2016-7 and 8 are
associated with TSCA monitoring
(groundwater and discharge
monitoring).

Geochemical
Verification Plan
(GVP)

July 7, 2017

Contingency
Plan

Sections 9.3.1
and 9.3.2

Contingency plan for
groundwater and surface water
monitoring

Design Addendum
Memo

Pending
Submission

Settlement Contingency

Provides details about
construction in 2018 and
discusses settlement
contingency.
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7.1

PERFORMANCE MONITORING

Performance monitoring of the TSCA will be conducted at scheduled intervals. Site performance
monitoring will include Dam Safety Inspections, visual observations of the TSCA and surrounding area,
monitoring of installed instrumentation and collection of samples from the installed instrumentation.
Monitoring events will be scheduled to allow inspections during snow free conditions, as possible. The
frequency of site monitoring visits will be re-evaluated after completion of remediation activities as well as
throughout post-construction monitoring and long-term monitoring activities. Monitoring will continue until
a steady state is achieved based on monitoring results and observations. The monitoring frequency
approach will depend on if the physical stability and environmental issues at the site are mitigated upon
completion of rehabilitation measures.
The objectives of the site monitoring and Dam Safety Inspection will be to assess geotechnical
performance of slopes and geomorphic performance and condition of the TSCA cover. Dam Safety
Inspection should follow the Canadian Dam Association Guidelines (2013).
The inspection and overall performance monitoring shall focus on the following:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Differential settlement (Dam Crest and TSCA);
Cracking on the dam crest and slopes;
Slopes slumping;
Slopes or cover erosion;
Groundwater monitoring;
Seepage at the dam face, or toe areas;
Permafrost degradation or re-establishment;
Tailings boils/piping;
Liner exposure;
Frost heave effects;
Extent, type, and rate of vegetation establishment;
Animal activities such as burrowing;
Exposed tailings; and
Monitoring instrumentation which will include the following:
o Ground thermistors.
o Vibrating wire piezometers.
o Water quality monitoring standpipes.

As described in Section 5.4.3 of the CPCM, seepage and leachate are not expected to be present at the
TSCA, but visual inspection of these engineered structures will be conducted to confirm that seepage or
leachate are not present. If signs of seepage or leachate are observed (e.g. water present where not
expected, water discolored, etc.), samples of the apparent seepage or leachate will be collected and
analyzed. Visual inspection templates will be created to outline the methods to confirm that seepage and
leachate is not present, and to document how seepage and leachate will be sampled and addressed if
observed. This will include decision protocols to detail how seepage and leachate will be assessed, as
well as corrective actions as necessary. The visual inspection forms will be used during remediation to
confirm that remediation activities are meeting performance standards. The completed forms and the
sampling results (if conducted) will be included in the Annual Water License Report.
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Monitoring instrumentation will be installed in accordance with the Specifications. Baseline groundwater
samples will be collected (including QA/QC duplicates as appropriate) prior to placement of impacted
material as well as throughout the construction and use of the TSCA. Additional information can be found
in Section 5.4.3 of the CPCM, and further details will be available in the LTM. TSCA water sampling
(groundwater and discharge water) will be conducted in accordance with SNP Station 2016-7 and SNP
Station 2016-8.

7.1.1

Settlement

As explained in the DBR Addendum Memo, there are two types of settlements that may occur in the
TSCA area:
1. Settlement of the compacted waste placed within the TSCA. Considerable settlement of this material
may occur if the waste material is placed and compacted in winter freezing conditions. The
mechanism and nature of this settlement is related to changes of the physical properties of the frozen
material when it thaws. Detail evaluation of this mechanism was completed for the similar project at
“Bullmoose Mine”. In general, up to 10 % contraction in volume may be expected.
2. Consolidation of the tailings material present in the TSCA. Tailings at Camlaren were deposited
using a conventional discharge method (tailings slurry by end pipe discharge or spigotting). Typically,
tailings discharged by conventional method are in a loose state and may be subject to considerable
consolidation. Consolidation of tailings is a very slow process due to slow release of pore pressures
under the loading of added material. Due to typically low permeability of tailings, the consolidation
process may take several months to several years, however typically it is assumed that majority (over
50%) of consolidation occurs within 1 year. It is expected that tailings could contract by 10-20% in
volume depending on the current state of relative density.
The final slopes of the TSCA cover have been designed to vary between 3 and 4.65% to account for the
minor settlements that may develop after construction due to imperfect fill compaction and some tailings
consolidation.
The original design of the TSCA called for the two seasons construction, so that major consolidation and
resulting settlement within the TSCA could be repaired at the second year prior to the liner installation.
With an adjustment of the construction schedule to one year, there will be an increased risk of excessive
settlement and associated potential breakage of the BGM.
To mitigate the risk, it is important that fill material is compacted in accordance with specifications prior to
the BGM placement. It is understood that the contractor plans to place the fill during the winter in freezing
temperature, which can further increase the risk of settlement. The following are the recommendations to
mitigate the risk:
•
•
•

Imported fill that contains ice, snow, or any frozen material should not be accepted for use. Select
the material with minimum in-situ moisture to prevent ice development.
Imported fill should not be stockpiled on site in such a condition where freezing of the material in the
stockpile can develop. Direct import, placement, and compaction is recommended.
The placement of all fill material should be monitored on a full time basis by qualified and experienced
geotechnical personnel under the supervision of a geotechnical engineer, with the authority to stop
the placement of fill at any time when conditions are considered to be unacceptable.
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•

If snow present at the exposed grade, the snow should be removed. Traffic on the snow in the
construction area should be avoided. The use of salt to combat ice and snow can be considered in
specific circumstances, subsequent to consultation with the geotechnical engineer.

In addition, there will always be a risk that settlements may develop due to consolidation of the underlying
tailings. As explained above, the tailings consolidation is a very slow process, and will not likely be
completed within one season of construction.
Additional TSCA field investigation was recommended prior to construction to assess the in-situ
properties of tailings and potential settlement. This would allow for more precise settlement predictions
and support planning to mitigate the settlement problem during construction. A preliminary proposal was
provided on December 15, 2017 and a meeting was held on December 18, 2017. Although the Crown
decided not to undergo the assessment, it is important to understand the potential implications in the
absence of an understanding of the in-situ tailings geotechnical characteristics.
The potential for settlement in response to waste and cover loads has not been predicted, which could
lead to unanticipated repair requirements that could in turn impact overall excepted project schedule
and/or budget. During discussion the Crown felt that this risk was not sufficient to warrant the additional
recommended investigation.
The inspection of the final TSCA to be performed following construction as part of the Long-term
Monitoring Plan should include measurement of cover elevation for identification of settlement, and any
settlement areas should be repaired. Contingency has been incorporated into the construction material
volumes to account for potential repair requirements (limited to assumptions based on current
understanding for TSCA tailings characteristics as noted above).

7.2

CONTINGENCY PLAN

In addition to the monitoring and performance plans above, the following sections include contingency
details pertaining to performance monitoring of the TSCA as outlined in the GVP (Sections 9.3.1 and
9.3.2).

7.2.1

Groundwater Monitoring

Action levels will be met if groundwater elevations within the containment areas remain stable or below
those observed after construction is completed. Action levels will not be met if groundwater elevations
within the containment areas remain stable or increase above those observed after the transient phase is
completed. If groundwater level trends within the containment area, having achieved steady-state, are
observed to be increasing for three consecutive monitoring events after construction, this will constitute a
trigger for action and review and/or modification of the monitoring frequency and/or remedial design
components may be required.
Groundwater monitoring downgradient of the containment areas is anticipated to demonstrate a transient
increase in contaminant concentrations resulting from the construction disturbance, and then to fall back
to a steady-state, which should see contaminant concentrations below current concentrations (given that,
in each of the proposed containment areas, there are impacted/impacting materials that are generating

(j Stantec
File: 121414585

20

COVER DESIGN PLAN

contaminants). If contaminant concentrations, having achieved steady-state (including non-increasing
trend of containment area groundwater levels), are observed to be increasing for three consecutive
monitoring events, this will constitute a trigger for action and review and/or modification of the monitoring
frequency and/or remedial design components may be required.
Water level is an exogenous variable that will likely influence contaminant concentration, and so the tests
need to be completed for both contaminant concentration with time as well as water level with time.

7.2.2

Surface Water Sampling

Contaminants of Concern (CoC) concentration data will be collected and used to establish trends from
which management decisions can be made. If trends in CoC concentrations, having achieved steadystate (including non-increasing trend of containment area groundwater levels), are observed to be
increasing for three consecutive monitoring events, this will constitute a trigger for action and review
and/or modification of monitoring frequency and/or the remedial design components may be required.
The action levels will be considered met (and exit criteria may be considered met) if CoC concentrations
in surface water samples collected downgradient of the containment areas do not exceed threshold
values. The action levels will not be considered met and the remedial approach should be reviewed
and/or revised if CoC concentrations in the samples collected downgradient of the containment areas
exceed threshold values.
Any exogenous variables that will likely influence contaminant concentrations should be determined and
also analyzed (e.g., seasonality, water level, total suspended solids), and tests need to be completed for
both contaminant concentration with time as well as influencing exogenous variables with time.

7.3

QUALITY ASSURANCE AND QUALITY CONTROL

QA/QC has been incorporated into the sections above, however refer to the Issued for Construction
Specification Section 31 05 16 (Aggregate Material), Section 31 32 19 (Geotextile), Section 31 32 22
(Bituminous Geomembrane), and Section 31 32 24 (Revegetation) for additional detail pertaining to
construction and materials. The Bituminous Liner Plan & Quality Control Program submitted by the
contractor is also provided in Appendix C.

8.0

CLOSURE

This report documents work that was performed in accordance with generally accepted professional
standards at the time and location in which the services were provided. No other representations,
warranties or guarantees are made concerning the accuracy or completeness of the data or conclusions
contained within this report, including no assurance that this work has uncovered all potential liabilities
associated with the identified property.
This report provides an evaluation of selected environmental conditions associated with the identified
portion of the property that was assessed at the time the work was conducted and is based on
information obtained by and/or provided to Stantec at that time. There are no assurances regarding the
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accuracy and completeness of this information. All information received from the client or third parties in
the preparation of this report has been assumed by Stantec to be correct. Stantec assumes no
responsibility for any deficiency or inaccuracy in information received from others.
The opinions in this report can only be relied upon as they relate to the condition of the portion of the
identified property that was assessed at the time the work was conducted. Activities at the property
subsequent to Stantec’s assessment may have significantly altered the property’s condition. Stantec
cannot comment on other areas of the property that were not assessed.
Conclusions made within this report consist of Stantec’s professional opinion as of the time of the writing
of this report, and are based solely on the scope of work described in the report, the limited data available
and the results of the work. They are not a certification of the property’s environmental condition. This
report should not be construed as legal advice.
This report has been prepared for the exclusive use of the client identified herein and any use by any third
party is prohibited. Stantec assumes no responsibility for losses, damages, liabilities or claims, howsoever
arising, from third party use of this report.
This report is limited by the following:
•

Previous report data as reported in tables was assumed to be accurate

The locations of any utilities, buildings and structures, and property boundaries illustrated in or described
within this report, if any, including pole lines, conduits, water mains, sewers and other surface or subsurface utilities and structures are not guaranteed. Before starting work, the exact location of all such
utilities and structures should be confirmed and Stantec assumes no liability for damage to them.
The conclusions are based on factors such as areas of potential concern identified in previous studies,
site conditions (e.g., utilities), site components, etc. Due to the nature of the investigation and the limited
data available, Stantec does not warrant against undiscovered environmental liabilities. As the purpose of
this report is to identify site conditions which may pose an environmental risk; the identification of nonenvironmental risks to structures or people on the Site is beyond the scope of this assessment.
Should additional information become available which differs significantly from our understanding of
conditions presented in this report, Stantec specifically disclaims any responsibility to update the
conclusions in this report.
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This report was prepared by Alicia Fancey, B.Sc. and Laya Bou-Karam, P.Eng., and reviewed by Rob
McCullough, BES., CET., CESA., EP.
STANTEC CONSULTING LTD.

DRAFT

DRAFT

Alicia Fancey, B.Sc.
Environmental Scientist

Rob McCullough, BES., CET., CESA., EP.
Principal, Senior Project Manager
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PART 1 - GENERAL
1.1

DESCRIPTION
.1

This Section specifies general requirements for the processing of aggregates to be incorporated into
the work as granular fill.

.2

It is anticipated that there will be no requirement for crushing of granular materials to satisfy grading
specifications. There may be requirements for select, blend, and/or screen granular materials to
satisfy gradation specifications, as indicated in this Section. Moisture conditioning of material from
borrow sources to satisfy granular fill may be required.

.3

Activities that may require aggregate include the following:
.1
.2
.3
.4

1.2

1.3

RELATED SECTIONS
.1

Section 01 32 18 – Construction Progress Schedules – Bar (GANTT) Chart

.2

Section 01 33 00 – Submittal Procedures

.3

Section 02 61 00 – Hydrocarbon Soil Treatment

.4

Section 31 22 13 – Grading and Earthworks Construction

.5

Section 31 23 33.01 – Excavating, Trenching, and Backfilling

REFERENCES
.1

American Society for Testing and Materials (ASTM)
.1
.2
.3

.2

ASTM D4791-10, Standard Test Method for Flat Particles, Elongated Particles, or Flat and
Elongated Particles in Coarse Aggregate.
ASTM C136-06, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
ASTM C117-13, Standard Test Method for Materials Finer than 75 µm Sieve in Mineral
Aggregates by Washing.

Canadian General Standards Board (CGSB)
.1

1.4

Tailings and Soil Containment Area, aggregate required based on berm and cover design
Tailings Impoundment Soil Area (Burnt Island) cover, volume as required
Backfill of excavations, volume as required
Staging Areas and camp(s), volume as required
Road repairs/improvements, volume as required

CAN/CGSB-8.1-88, Sieves, Testing, Woven Wire, Inch Series.

POTENTIAL BORROW SOURCES
.1

Abide by conditions of the Land Use Permit, Water License, Quarry Permit and/or other requirements
of Authorities Having Jurisdiction (AHJ).

.2

Sources of borrow materials to be incorporated into Work requires approval by Departmental
Representative. Potential areas of borrow material are indicated on Drawing C-01.

.3

Defined borrow areas (sources) and stockpiles are to be used. Approval to excavate borrow material
from a previously undisturbed area will be granted by Departmental Representative based on areas
that do not require new access roads, areas that have minimal ice-rich permafrost, and areas located
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away from water bodies only when all previously identified sources area depleted or are determined
by Departmental Representative to be unsuitable.

1.5

1.6

.4

Inform Departmental Representative of proposed source of aggregates and provide access for
sampling at least seven (7) days prior to commencing production. Departmental Representative will
conduct confirmatory sampling of borrow material, if required, to determine if any contamination is
present.

.5

If, in the opinion of the Departmental Representative, materials from the proposed source do not
meet, or cannot reasonably be processed to meet specified requirements, locate an alternate source
or demonstrate that material from the source in question can be processed to meet specified
requirements.

.6

Should a change of material source be proposed during Work, advise Departmental Representative
one (1) week in advance of proposed change to allow sampling and testing.

.7

Acceptance of a material at source does not preclude future rejection if it is subsequently found to
lack uniformity, or if it fails to conform to requirements specified, or if its field performance is found to
be unsatisfactory.

.8

Geotechnical information, including borrow assessment and the results of laboratory analysis of soil
samples obtained from the site are included in the Remedial Action Plan report (Stantec, 2016) and
in Appendix B.

QUALITY CONTROL
.1

Aggregate will be subject to sampling by Departmental Representative during production, at the
source and/or at the place of work. The aggregate is to meet the required specifications, regardless
of the place of sampling.

.2

Provide Departmental Representative with access to aggregate source and processed aggregate
material for purpose of sampling and testing.

.3

Samples are to be obtained according to industry accepted practices.

.4

Acceptance of material at source does not preclude future rejection if it fails to conform to
requirements specified, lacks uniformity, or if its field performance is found to be unsatisfactory.

.5

Notify Departmental Representative whenever unsuitable materials are encountered in borrow areas.

SUBMITTALS
.1

Submit a Draft Quarry Operations Plan in accordance with Section 01 33 00 - Submittal Procedures
for review by the Departmental Representative thirty days after contract award. Plan to include the
following as a minimum:
Sections devoted to Site Design, Water Management, Site Development, Operations, Closure and
Reclamation
.1
The equipment and supplies required to develop borrow sources.
.2
Labour and temporary facilities required for excavation, stockpiling and screening material.
.3
Details of the handling and storage of granular material.
.4
Details of the reclamation of the stockpiled granular sources.

1.7

MEASUREMENT FOR PAYMENT
.1

Location and development of borrow sources including stripping, processing, handling, stockpiling,
transport, replacement of organics, and any necessary restoration will be incidental to the work of
Section 31 22 13 – Grading, and will not be measured separately.
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Except as indicated above, work under this section will not be measured. Indicate cost of the work of
this section as a separate line item in the Contract Work Breakdown Structure (CWBS) specified in
Section 01 32 18 - Construction Progress Schedules – Bar (GANTT) Chart.

PART 2 - PRODUCTS
2.1

MATERIALS
.1

Aggregate quality: sound, hard, durable material free from soft, thin, elongated or laminated particles,
organic material, clay lumps or minerals, or other substances that would act in deleterious manner for
use intended.

.2

Flat and elongated particles are those whose greatest dimension exceeds five times their least
dimension.

.3

Fine aggregates satisfying requirements of applicable section are to be one (1), or a blend of the
following:
.1
.2

Natural sand.
Screened sand

.4

Coarse aggregates satisfying requirements of applicable section are to be composed of naturally
formed particles of stone.

.5

Class 1 Granular Fill:
.1

.2

.3

Class 1 Granular Fill is select material obtained from excavations or imported from nearby
quarry and approved by Departmental Representative, generally consisting of pit-run,
screened stone, gravel and sand in an unfrozen state and free from rocks larger than 50 mm,
waste or other deleterious material.
Class 1 Granular Fill is used for:
.1
cover and regrading requirements.
.2
Construction of toe drains at containment berms.
Gradations to be within the following limits when tested to ASTM C136 and ASTM C117,
sieve sizes to CAN/CGSB-8.2:
Sieve Designation
(millimeters)
100
75
50
19
5
0.08

.6

% Passing by Weight
100
80-100
60 to 100
30 to 50
10 to 30
0 to 5

Class 2 Granular Fill:
.1

Class 2 Granular Fill consists of granular pit-run material, with a maximum particle size of 80
mm, and no more than 10% passing an 80 μm sieve, from identified borrow sources and is
generally used for:
.1
regrading low areas as indicated;
.2
backfill for impacted soil excavations;
.3
general site grading requirements.

.2

Class 2 Granular Fill may be designated by Departmental Representative as a suitable
alternative for other material classes.
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.3

.7

Materials classified as unsuitable will include:
.1
Soils with moisture content exceeding optimum moisture by 2% or more.
.2
Soils containing organic material, snow, ice or other deleterious material.

Class 3 - Sand:
.1

.8
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Sand consists of screened granular material, with maximum particle size 12 mm and no
more than 5% passing a 80 μm sieve, from identified borrow sources and is generally used
for a protection layer next to synthetic liners as indicated on the drawings.

Class 4- Riprap Channel Protection:
.1

.2

Riprap slope protection consists of screened coarse well graded gravel and cobbles with
maximum particle size 100 mm and no more than 10% passing a 25 mm sieve, from identified
borrow sources and is generally used for erosion protection on steeper slopes as indicated.
Gradations to be within the following limits when tested to ASTM C136 and ASTM C117,
sieve sizes to CAN/CGSB-8.2:
Sieve Designation
(millimetres)
50
35
25
12

% Passing by Weight
100
50-100
0 to 50
0 to 10

.9

Refer to Section 31 22 13 – Grading and Earthworks Construction for placement, moisture
conditioning and compaction of granular fill.

.10

Vegetation Support Layer:
.1

.11

Unsuitable materials to use as aggregate will include:
.1
.2

.12

Vegetation Support Layer consists of native till materials, placed in an uncompacted state,
with a saturated hydraulic conductivity ranging from 10-3 to 10-4 cm/sec and is generally used
to support vegetative growth as part of waste rock cover.

Soils with moisture content exceeding optimum moisture by 5% or more.
Soils containing organic material, snow, ice, or other deleterious material.

Screening may be required to meet the Class 1 and Class 2 Granular Fill requirements. Field testing
data is provided in Appendix B.

PART 3 - EXECUTION
3.1

DEVELOPMENT OF AGGREGATE SOURCE
.1

Prior to excavating materials for aggregate production, remove any debris (known or unknown) from
area, as described in Section 02 41 23 – Debris and Miscellaneous Removals.

.2

Delineate with the Departmental Representative the limits of borrow sources and have the
topography surveyed by a licensed surveyor to confirm the site grades at the beginning of the
aggregate recovery program.

.3

Any significant deposits of organic material, as determined by Departmental Representative, are to
be avoided and left undisturbed during development of an aggregate source, or stripped and
stockpiled for replacement to restored borrow area.
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3.2

3.3

.4

Strip area ahead of quarrying or excavating operation sufficient to prevent contamination of
aggregate by deleterious material.

.5

Implement erosion control measures as required to minimize impacts on the local environment and
comply with the conditions outlined in Section 01 35 43 – Environmental Procedures.

.6

When excavation is complete, dress sides of excavations to achieve gentle slopes, maximum of
3H:1V, which fit local topography and provide swales or ditches if required to prevent surface
standing water.

.7

Trim off and dress slopes of waste material piles and leave site in neat condition.

.8

Trim, backblade and restore burrow areas to a condition acceptable to Departmental Representative.

PROCESSING
.1

Process aggregate uniformly using methods that prevent contamination and degradation.

.2

Blend aggregates, if required, to obtain gradation requirements. Use methods and equipment
accepted by Departmental Representative. Blending to decrease percentage of flat and elongated
particles is permitted.

.3

When operating in stratified deposits use excavation equipment and methods that produce uniform,
homogeneous aggregate.

.4

Moisten aggregate as required to achieve the specified density and/or degree of saturation.

.5

Dry aggregate as required to place and compact according to this Specification.

.6

Do not use frozen aggregate in any areas that require compaction.

HANDLING
.1

3.4
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Handle and transport aggregates to avoid segregation, contamination and degradation.

STOCKPILING
.1

If required, stockpile aggregates on site in locations specified by the Departmental Representative.

.2

Stockpile aggregates in sufficient quantities to meet Project schedules.

.3

Stockpiling sites to be level, well drained, and of adequate bearing capacity and stability to support
stockpiled materials and handling equipment.

.4

Except where stockpiled on acceptably stabilized areas, provide compacted sand base not less than
300 mm in depth to prevent contamination of aggregate. Stockpile aggregates on ground but do not
incorporate bottom 300 mm of pile into Work.

.5

Separate different aggregate stockpiles far enough apart to prevent intermixing.

.6

Do not use intermixed or contaminated materials. Remove and dispose of rejected materials as
directed by Departmental Representative within 48 hours of rejection.

.7

Transport granular fill from borrow areas to the work areas via existing access routes where
available. Maintain and provide for dust control on the access route between the borrow area and
the work area.

.8

Uniformly spot-dump aggregates delivered to stockpile in trucks and build up stockpile in uniform
layers of one (1) metre maximum thickness.

.9

Do not cone piles or spill material over edges of piles (2 m maximum height and flatten top).

.10

Complete each layer over the entire stockpile area before beginning next layer.
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During winter operations (snowy conditions), prevent ice and snow from becoming mixed into
stockpile.

EXCAVATING
.1

Obtain aggregates from potential borrow areas as indicated.

.2

Ensure drainage of all excavated areas and maintain crowns and cross slopes to provide surface
drainage.

.3

Notify Departmental Representative whenever unsuitable materials are encountered.

.4

Transport granular fill from borrow areas to the work areas via existing access routes where
available. Maintain and provide for dust control on the access route between the borrow area and
the work area.

RECLAMATION OF AGGREGATE SOURCE AND STOCKPILE CLEANUP
.1

Final grading of borrow area upon completion to be tidy, in a well-drained condition, free of standing
water to the satisfaction of Departmental Representative.

.2

Upon completion of final grading, leave all slopes in a stable condition, no steeper than 3H:1V, and
spread all stripped topsoil or organics. Trim and backblade to a condition acceptable to
Departmental Representative. The final grading should mimic the natural topography.

.3

Leave temporary aggregate stockpiles in tidy, well drained condition, free of standing surface water.

.4

Upon completion of Work, unused aggregates to be left in stable condition, with slopes mimicking
natural topography. The final condition must meet the satisfaction of Departmental Representative.

.5

For temporary or permanent abandonment of aggregate source, restore source to condition meeting
requirements of AHJ.

END OF SECTION
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PART 1 - GENERAL
1.1

DESCRIPTION
.1

1.2

1.3

1.4

This Section specifies the requirements for the supply and installation of non-woven geotextile for:
.1
The Tailings and Soil Containment Area (TSCA) in conjunction with installation of the
bituminous geomembrane and dyke’s toe drains as indicated on Drawings C-CAM10 and C-CAM-11. The geotextile will be placed throughout the entire TSCA,
including the ditches.

RELATED SECTIONS
.1

Section 01 32 18 – Construction Progress Schedules – Bar (GANTT) Chart.

.2

Section 01 33 00 - Submittal Procedures.

.3

Section 31 22 15 – Grading and Earthworks Construction.

.4

Section 31 23 33.01 - Excavating, Trenching and Backfilling.

REFERENCES
.1

American Society for Testing and Materials International, (ASTM)
.1
ASTM D 4491-(99a), Standard Test Methods for Water Permeability of Geotextiles by
Permittivity.
.2
ASTM D 4595-(09) Standard Test Method for Tensile Properties of Geotextiles by the WideWidth Strip Method.
.3
ASTM D 4716-(08), Test Method for Determining the (In-Plane) Flow Rate Per Unit Width
and Hydraulic Transmissivity of a Geosynthetic Using a Constant Head.
.4
ASTM D 4751-(04), Standard Test Method for Determining Apparent Opening Size of a
Geotextile.

.2

Canadian General Standards Board (CGSB)
.1
CAN/CGSB-4.2 No. 11.2-(2004) Textile Test Methods - Bursting Strength - Ball Burst Test
(Extension of September 1989).
.2
CAN/CGSB-148.1, Methods of Testing Geotextiles and Complete Geomembranes.
.1
No.2-(M85), Methods of Testing Geosynthetics - Mass per Unit Area.
.2
No.3-(M85), Methods of Testing Geosynthetics - Thickness of Geotextiles.
.3
No.6.1-(93), Methods of Testing Geotextiles and Geomembranes - Bursting Strength
of Geotextiles Under No Compressive Load.
.4
No.7.3-(92), Methods of Testing Geotextiles and Geomembranes - Grab Tensile
Test for Geotextiles.
.5
No. 10-(94), Methods of Testing Geosynthetics - Geotextiles - Filtration Opening
Size.

SUBMITTALS
.1

Obtain written acceptance from Departmental Representative for geotextile before the installation of
the material in Work.

.2

Submit samples in accordance with Section 01 33 00 - Submittal Procedures.
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.3

Product Data:
.1
Submit manufacturer’s instruction, printed product literature and data sheets for geotextiles
and include product characteristics, performance criteria, physical size, finish and limitations.
Submit four (4) weeks prior to commencing Work.
.2
Provide a written warranty from the manufacturer against defects or deficiencies in the
quality of the geotextile material supplied. Submit two (2) weeks prior to commencing Work.
.3
Provide to the Departmental Representative, prior to shipment of the material to site, a
signed manufacturer’s certification that the material to be shipped to the site has test values
for each property listed in Clauses 2.1.1.1 to 2.1.1.6 of this section, that meet or exceed the
property values specified for that material.
.4
These certificates shall be signed by the Manufacturer's Product Manager or Quality
Control Manager.

.4

Samples:
.1
Submit the following samples four (4) weeks prior to beginning Work:
.1
Minimum length of 2 m of roll width geotextile.
.2
Methods of joining – minimum of 1 m seam with at least 300 mm of geotextile on
both sides of seam.

.5

Testing and Evaluation Reports:
.1
Submit three (3) copies of mill test data and certificate at least four (4) weeks prior to start of
Work.

DELIVERY, STORAGE AND HANDLING
.1

Deliver, store and handle material in accordance with Section 01 61 00 – Common Product
Requirements.
.1
Provide the geotextile in rolls wrapped with protective covering to protect the fabric from
mud, dirt, dust, and debris. The fabric shall be free of defects or flaws which significantly
affect its physical properties. Label each roll of fabric in the shipment with a number or
symbol to identify that production run.

.2

Contractor to supply and deliver all geotextile to the site in sufficient quantities to cover area
designated in the Contract Documents and as requested by Departmental Representative.

.3

Storage and Handling Requirements:
.1
Store materials in clean, dry and well-ventilated location and in accordance with
manufacturer’s recommendations.
.2
Store and protect geotextiles from direct sunlight, ultraviolet rays, excessive heat, mud, dirt,
dust, debris and rodents.
.3
Replace defective or damaged materials with new.

MEASUREMENT FOR PAYMENT PROCEDURES
.1

The unit of measurement for the installation of Non-Woven Geotextile to the lines and dimensions
indicated on the Drawings and including all labour, materials, tools, supervision, and on-site transport
will be measured for payment by the square metre of non-woven geotextile installed. No extra
payment shall be made for material overlap requirements or for patches over damaged material. The
installation of Non-Woven Geotextile will be paid under Items 31 32 19.01-2 for TSCA , found in the
Basis of Payment Schedule.
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.2

Unused geotextile remains the property of the Department Representative until completion of the
project. The Contractor will transport and dispose of unused geotextile off-site upon completion of the
project.

.3

Except as indicated above, work under this section will not be measured. Include all costs in the
Lump Sum Amount (LSA). Indicate cost of the work of this section as a separate line item in the
Contract Work Breakdown Structure (CWBS) specified in Section 01 32 18 - Construction Progress
Schedules – Bar (GANTT) Chart.

PART 2 - PRODUCTS
2.1

2.2

MATERIALS
.1

Geotextile fabric shall consist of polymeric filament or yarns such as polypropylene, polyethylene,
polyester, or other polymers excluding polyamides, formed into a stable network such that the
filaments or yarns retain their relative position to each other. The geotextile shall be inert to
commonly encountered chemicals, resistant to ultraviolet light and heat exposure, and shall be
indestructible by micro-organisms and insects. The minimum average roll value (weakest principal
direction) for strength properties of any individual roll tested from the manufacturing lot or lots of a
particular shipment shall be in excess of the minimum average roll value (weakest principal direction)
stipulated below.
.1
Grab Tensile Strength (ASTM D4632): 911 N.
.2
Elongation at Failure (ASTM D4632):
50 %.
.3
Trapezoidal Tear Strength (ASTM D4533):
356 N.
.4
Apparent Opening Size (ASTM D4751) 180 µm
.5
Puncture (ASTM D6241):
2220 N.
2
.6
Weight – Typical (ASTM D5261):
270 g/m

.2

Seams: overlapped in accordance with manufacturer's recommendations.

.3

Securing pins and washers: to CAN/CSA-G40.21, Grade 300W, hot-dipped galvanized with minimum
zinc coating of 600 g/m² to CAN/CSA G164.

.4

Materials not meeting these specifications will not be accepted without prior authorization by the
Departmental Representative.

.5

Geomembrane as per Section 31 32 19.02.

CONFORMANCE TESTING
.1

Conformance testing of the geotextile is not required; verification of the manufacturing quality control
documentation for the production run, as per Clause 1.4.3 of this Section, will be sufficient for
determination of material conformance
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PART 3 - EXECUTION
3.1

QUALITY ASSURANCE
.1

3.2

EXAMINATION
.1

3.3

All materials, procedures, operations, and methods shall be in strict conformance with the Drawings
and Specifications and shall be subjected to strict quality assurance monitoring as detailed herein.
The installed systems shall conform to the Drawings and Specifications, except as otherwise
authorized in writing by the Departmental Representative.

Verification of Conditions: verify that conditions of substrate previously installed under other Sections
or Contracts are acceptable for geotextile material installation in accordance with manufacturer’s
written instructions.
.1
Visually inspect substrate in presence of Departmental Representative.
.2
Inform Departmental Representative of unacceptable conditions immediately upon discovery.
.3
Proceed with installation only after unacceptable conditions have been remedied and after
receipt of written approval to proceed from Departmental Representative.

INSTALLATION
.1

Ensure that the surface underlying the geotextile is graded smooth and is free from angular rocks,
debris and protrusions.

.2

Do not begin installation of geotextile until the base has been approved by the Departmental
Representative.

.3

For sand bedding preparation refer to Section 31 22 13 – Grading and Earthworks Construction.

.4

Place geotextile material smooth and free of tension stress, folds, wrinkles and creases.

.5

Place geotextile material on sloping surfaces in one continuous length from toe of slope to upper
extent of geotextile.

.6

Overlap each successive strip of geotextile 600 mm over previously laid strip. Do not use securing
pins when placing geotextile material over geomembrane liner.

.7

Employ sufficient temporary anchorage to hold geotextile in place during placement, and during
placement of other elements of the liner system until backfilled.

.8

Heat track of glue geotextile overlaps prior to placing granular fill cover to prevent lifting or separation
of overlap.

.9

Protect installed geotextile material from displacement, damage or deterioration before, during and
after placement of material layers.

.10

Replace damaged or deteriorated geotextile to approval of Departmental Representative.

.11

After installation, cover with overlying layer within 4 hours of placement.
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3.4

3.6

For soil cover specifications including placement and compaction refer to Section 31 22 13 – Grading
and Earthworks Construction.

CLEANING
.1

3.5
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Remove construction debris from Project site and dispose of debris in an environmentally
responsible and legal manner.

ANCHORAGE
.1

Anchor the geotextile at the perimeter of the TSCA as indicated on the Drawings. Temporary
anchorage can be provided by sandbags.

.2

Place the geotextile into the key trench extending down the inside face and across the bottom of the
trench.

.3

Place the geotextile into this trench extending down the inside face and across the bottom of the
trench.

.4

Secure the geotextile by placement of sand cover layer as per Section 31 22 13 – Grading and
Earthworks Construction.

PROTECTION
.1

Vehicular traffic not permitted directly on geotextile, unless for compaction purposes as described
above.

END OF SECTION
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PART 1 – GENERAL
1.1

Description
.1

This Section specifies the requirements for the supply and installation of bituminous
geomembrane for:
.1
The Tailings and Soil Containment Area (TSCA).
.2
The bituminous geomembrane is to be installed with the anti-root film
side down.

.2

The Work specified in this section consists of:

.3

1.2

1.3

.1

Providing all necessary, supplies, labour and equipment to transport, install, and
provide destructive and non-destructive testing for all field seams of installed
bituminous geomembrane liner to grades, extents and limits identified on the
Drawings and as directed by the Departmental Representative.

.2

Subgrade preparation in accordance with this Section.

.3

Excavation and backfilling of anchor trenches.

.4

Dewatering as required, before and during construction.

.5

Supply and installation of geomembrane pipe boots and related material for pipe
penetrations through the bituminous geomembrane liner.

.6

Quality Control (QC) testing and reporting as specified.

.7

All incidental work for which payment is not specified elsewhere.

There is approximately 27,400 square metres (m2) of bituminous geomembrane required
for the construction of the TSCA at Camlaren. The existing bituminous geomembrane at the
Tundra site to be used at the TSCA consists of Coletanche ES-2 material in rolls that are 5
metres (m) wide and 80 m long.

Definitions
.1

Bituminous Geomembrane Installer: The qualified bituminous geomembrane installer
hired by the Contractor to install and seam the bituminous geomembrane.

.2

Bituminous Geomembrane Quality Assurance/Quality Control (QA/QC) Subcontractor:
The qualified bituminous QA/QC sub-contractor hired by the Contractor to perform QA/QC
services on the installation both during construction and after seaming and backfilling of
the bituminous geomembrane.

References
.1

ASTM D5641: Standard Practice for Geomembrane Seam Evaluation by Vacuum
Chamber.

.2

ASTM D7002: Standard Practice for Leak Location on Exposed Geomembranes Using
the Water Puddle System (or alternatively ASTM D7703 – Standard Practice for Electrical
Leak Location on Exposed Geomembranes Using Water Lance System).

.3

ASTM D7006: Standard Practice for Ultrasonic Testing of Geomembranes.

.4

ASTM D7007: Standard Practices for Electrical Methods for Locating Leaks in
Geomembranes Covered with Water or Earth Materials.
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1.4

1.5

.5

ASTM D7056: Standard Test Method for Determining the Tensile Shear Strength of PreFabricated Bituminous Geomembrane Systems.

.6

ASTM E96: Standard Test Methods for Water Vapor Transmission of Materials.

.7

ASTM D1434: Standard Test Method for Determining Gas Permeability Characteristics
of Plastic Film and Sheeting.

.8

ASTM D3776: Standard Test Methods for Mass Per Unit Area (Weight) of Fabric.

.9

ASTM D4073: Standard Test Method for Tensile-Tear Strength of Bituminous Roofing
Membranes.

.10

ASTM D4595: Standard Test Method for Tensile Properties of Geotextiles by the WideWidth Strip Method.

.11

ASTM D4833: Standard Test Method for Index Puncture Resistance of Geomembranes
and Related Products.

.12

ASTM D5147: Standard Test Methods for Sampling and Testing Modified Bituminous
Sheet Material.

.13

ASTM D5199:
Geosynthetics.

.14

ASTM D7275:
Geomembranes.

Standard Test Method for Tensile Properties of Bituminous

Submittals
.1

Provide all submittals in accordance with Section 01 33 00 - Submittal Procedures.

.2

Proposed installation panel layout identifying seams and details.

.3

Resumes stating the experience and qualifications of the Bituminous Geomembrane
Installer personnel.

Installed Bituminous Geomembrane As-Built Report
.1

1.6

Standard Test Method for Measuring the Nominal Thickness of

Submit to the Departmental Representative an Installed Bituminous Geomembrane AsBuilt Report that includes the following:
.1

Summary of liner subgrade conditions.

.2

Summary of QA/QC methodology and results.

.3

Summary of placement of cover material.

.4

Survey of each bituminous geomembrane panel with corresponding panel
identification number.

.5

All documentation pertaining to QA/QC results.

Bituminous Geomembrane QA/QC Plan and Warranty
.1

An Bituminous Geomembrane QA/QC Plan for Tundra has previously been developed and
approved by Authorities Having Jurisdiction (AHJ). Prepare a similar plan to be approved
by AHJ. The installation of the liner is to be completed in accordance with the approved
plan.
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1.7

.2

Contractor is to install and test bituminous geomembrane using equipment, methods and
protocols detailed in the existing AHJ approved Bituminous Geomembrane QA/QC Plan
and the leak location testing using the Dipole method (ASTM D7007). Leak location testing
by the Dipole method of the bituminous geomembrane after cover placement will not be
completed. Additional inspection of soil covered liner is to be detailed in the Bituminous
Geomembrane QA/QC Plan to be approved by AHJ.

.3

Contractor may propose modifications to approved Plan to better match Contractor’s
proposed or actual standard Bituminous Geomembrane QA/QC processes. Depending
on extent and scope of proposed modifications, the modified Bituminous Geomembrane
QA/QC Plan is subject to further review and approval by AHJ. Potential schedule delays
resulting from the AHJ review period are to be assessed by Contractor prior to requesting
modifications to Plan.

.4

Warranty the bituminous geomembrane installation to be free of seaming defects in
materials and workmanship for a period of two (2) years following the date of acceptance
by the Owner or its representative.

.5

Make all repairs or replacements made necessary by seaming defects in materials or
workmanship in the work that became evident within said warranty period. No additional
reimbursement will be made for these repairs.

.6

Make repairs and replacements promptly upon receipt of written order from the
Departmental Representative.

Measurement of Payment
.1

The installation of the Bituminous Geomembrane to the lines, grades and elevations
shown on the Drawings, including all TSCA subgrade preparation, labour, materials,
tools, supervision, QA/QC, geomembrane placement and seaming, will be measured for
payment by the square metre of installed bituminous geomembrane as measured by
survey and will be paid under Items 31 32 22-1 - Installation of Bituminous Geomembrane,
as indicated in the Basis of Payment Schedule. Area measured for payment will not
include Bituminous geomembrane used for overlaps or required for patches over holes,
tears or damaged sections.

.2

Bituminous geomembrane liner for pipe boots and sealing to pipes is considered
incidental and no extra payment shall be made.

.3

Except as otherwise indicated herein, Work under this section will not be measured.
Include all costs in Item BOPC-1, Balance of Project Costs in the Basis of Payment
Schedule. Indicate cost of work of this section as a separate line item in the Contract
Work Breakdown Structure (CWBS) specified in Section 01 32 18 – Construction Progress
Schedules – Bar (GANTT) Chart.

PART 2 - PRODUCTS
2.1

Definitions
.1

Bituminous Geomembrane: Oxidized bituminous geomembrane reinforced with
polypropylene or polyester non-woven needle punched geotextile and polyester anti-root
film. Bituminous geomembrane performance properties are Coletanche ES-2 material
currently on-site.
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PART 3 - EXECUTION
3.1

Storage and Handling
.1

.2

3.2

Acceptance at Site.
.1

Departmental Representative may perform inventory and surface inspection for
defects and damage of bituminous geomembrane rolls on site.

.2

Unroll and inspect any bituminous geomembrane roll that may be damaged
below surface layers. Inform Departmental Representative of any damage
observed in bituminous geomembrane rolls on site.

.3

Unique identification tag numbers on bituminous geomembrane rolls are to be
included with QA/QC documentation.

Storage and Protection
.1

Store bituminous geomembrane rolls on-site in accordance with Manufacturers
recommendations.

.2

The bituminous geomembrane rolls shall be handled by equipment which does
not contact the liner itself or with clean fabric.

.3

Rolls shall be offloaded in a single step at a location such that only one more
handling step is required to move the roll to the location of installation.

.4

After removing bituminous geomembrane from storage area, protect bituminous
geomembrane from puncture, dirt, groundwater, moisture, mud, mechanical
abrasion, excessive heat and other sources of damage.

.5

Bituminous geomembrane rolls are to be kept off the ground by supporting the
mandrel on blocks.

.6

Preserve integrity and readability of the bituminous geomembrane roll labels, and
store such that Departmental Representative shall have access to the package
slips or roll labels for each roll to verify roll acceptance.

Bituminous Geomembrane Subgrade Surface
.1

The subgrade shall be prepared to the lines and grades as shown on the Drawings prior
to bituminous geomembrane placement.

.2

Subgrade surface beneath installed bituminous geomembrane is to be smooth, firm and
free from rocks, sharp stones, debris or other protrusions to the satisfaction of the
Departmental Representative, geomembrane installation QA/QC subcontractor and
manufacturer recommendations. There shall be no depressions or ruts produced by
equipment travelling across the finished subgrade surface area. Evenness defects on a
large scale shall not be greater than 50mm over a 3m length.

.3

Cavities in subgrade, including those left after removing rock, debris or other protrusion,
are to be filled and tamped manually to achieve a smooth surface.

.4

Install Geotextile directly on the top of the final shaped waste material as detailed
in Section 31 32 19.01 – Geotextiles.

.5

Prior to placement of the liner, the sand bedding layer shall be placed and compacted in
accordance with the technical specifications “Grading and Earthworks Construction”.

.6

Surveyor to provide Departmental Representative with documentation that the final
subgrade surface is to design lines and grades.
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3.3

3.4

.7

Installation of bituminous geomembrane is not to proceed until Departmental
Representative has accepted Surveyor documentation that the final subgrade surface is
to design lines and grades.

.8

Installation of bituminous geomembrane panels constitutes acceptance by geomembrane
installer that Bituminous Geomembrane subgrade meets requirements of the
Specifications. Bituminous geomembrane installer is to cease installation if subgrade
conditions do not meet the requirements of the Specifications.

.9

The Contractor’s bituminous geomembrane QA/QC personnel are to provide the
Departmental Representative with documentation that the subgrade preparation meets
the requirements of the Specifications and, specifically that no rocks, debris or other
protrusions remain beneath the installed bituminous geomembrane prior to placement of
cover soils.

.10

The Departmental Representative has the authority to require areas of subgrade to be
improved or re-worked if the conditions in the Specifications are not met, regardless of
approvals of any of the above personnel. Costs incurred to conduct improvement of rework are to be borne by the Contractor.

Anchor Trench
.1

The anchor trench shall be excavated to the lines, grades and width shown on the
Drawings, prior to bituminous geomembrane placement.

.2

Slightly rounded corners shall be provided in the trench where the bituminous
geomembrane adjoins the trench so as to avoid sharp bends in the bituminous
geomembrane. Slight heating of the BGM can be applied to ease the liner bending.
Installation shall conform to manufacturer’s written instructions.

Bituminous Geomembrane Installation
.1

Install bituminous geomembrane according to the approved Bituminous Geomembrane
QA/QC Plan and Manufacturer recommendations.

.2

Equipment or tools shall not damage the bituminous geomembrane liner by handling,
trafficking or other means.

.3

Personnel working on the bituminous geomembrane shall not wear damaging footwear or
engage in activities that could damage the liner.

.4

The method used to unroll the panels of bituminous geomembrane shall not cause
scratches or crimps in the bituminous geomembrane and shall not damage the
supporting soil.

.5

Deployment shall be completed by unrolling while suspended from a hydraulic lifting
frame and pulling into position on the prepared subgrade.

.6

The liner shall be deployed completely down the side and base of the anchor trench with
no sharp projections along the edge of the trench.

.7

Place bituminous geomembrane over prepared surfaces to limits, elevations and grades
indicated on Drawings.

.8

Place the bituminous geomembrane rough side up, removing the protective plastic
covering from the underside at the same time.
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3.5

.9

Place bituminous geomembrane smooth and free of tension stress, folds, wrinkles and
creases.

.10

The bituminous geomembrane must be checked for damage as it is deployed. If damage
is detected it shall be marked and suitable remedial measures or replacement shall be
implemented.

.11

All defect or abnormalities that affect the physical properties of the bituminous
geomembrane shall be marked and documented for repairs. The total number of defects
2
2
shall not exceed eight (8) per 400 m . If greater than eight defects per 400 m the panel
shall be rejected.

.12

Temporarily restrain liner panels against movement caused by wind, using items that will
not damage the bituminous geomembrane in accordance with Manufacturer’s
recommendations.

.13

Overlap bituminous geomembrane panels in accordance with Manufacturer
recommendations and by a minimum of 200 mm for welding and sufficient overlap shall
be provided to allow seam testing to be performed on the weld. A minimum welded width
of 130 mm is required.

.14

The liner shall be laid in intimate contact with the geotextile to prevent bridging.

.15

Weld the bituminous geomembrane seams in accordance with the Manufacturer’s
recommendations.

.16

Examine entire bituminous geomembrane surface after installation to confirm that no
potentially harmful foreign objects are present on or beneath bituminous geomembrane.
Remove foreign objects and patch damaged bituminous geomembrane as necessary at
no cost to Departmental Representative.

.17

Protect installed bituminous geomembrane from displacement, damage or deterioration
before, during and after placement of cover material.

.18

Weather information shall be recorded during installation operations.

Bituminous Geomembrane Repairs
.1 Repair all holes or tears in the bituminous geomembrane using a patch consisting of the same
bituminous geomembrane material. Secure patches with a minimum 200 mm overlap
in all directions, and in accordance with Manufacturer’s recommendations.

3.6

Cover Material Placement
.1

Following placement of Geotextile, place bituminous geomembrane cover Borrow
Materials in such a manner that:
.1

The installed bituminous geomembrane is not damaged.

.2

Minimal slippage of the bituminous geomembrane on underlying layers occurs.

.3

Wrinkling of underlying bituminous geomembrane is limited to wrinkles with a
height no greater than 60 mm.

.4

Folding of the bituminous geomembrane does not occur.
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.5

3.7

3.8

Place cover Borrow Material in lift thicknesses that are in accordance with
Manufacturers recommendations and industry best practices, as accepted by
Contractor’s bituminous geomembrane QA/QC Subcontractor and Departmental
Representative.

Protection
.1

Vehicular or equipment traffic is not permitted directly on liner.

.2

Vehicular traffic is only permitted on the liner with a minimum cover thickness of 400 mm.
Heavy vehicular traffic such as CAT D400, CAT740 or equivalent haul trucks shall only
be permitted on the liner with a minimum cover thickness of 500 mm.

.3

The maximum vehicle speed permitted on the cover material is 20 km/hr.

.4

Vehicle turning is not permitted on the cover material.

.5

Minimize or eliminate burning of underlying geotextile during bituminous liner installation.

Bituminous Geomembrane QA/QC
.1

Install bituminous geomembrane and complete quality control in accordance with the
approved Bituminous Liner Plan and Quality Control Program.

.2

Perform field seaming only when weather conditions are favorable, or where seaming
operations can be protected from unfavorable weather conditions.

.3

Make field seams between sheets of liner material using approved welding systems,
equipment and techniques. All wedge welders shall be specifically designed to be
compatible with the liner material and recommended by the Manufacturer.

.4

The procedure used to bond adjacent panels together shall not damage the liner and the
temperature of any spot welding shall be controlled such that the liner is not damaged.

.5

Clean the contact surfaces of the materials of dirt, dust, moisture, or other foreign
materials.

.6

Lay the materials to be field seamed flat against one another. Align the materials with
sufficient overlap, and bond in accordance with the manufacturer’s recommended
procedures. Prior to seaming, match wrinkles to avoid fishmouths.

.7

Where possible, orient seams on the slopes perpendicular to the toe of the slope; i.e.
oriented down, not across the slope.

.8

Seams which parallel the toe of the slope shall have the top sheet overlap the bottom
sheet.

.9

Cross and toe seams shall be staggered a minimum of one metre.

.10

An overlap line a minimum of 200 mm from the edge of the underlying sheet will be
clearly identified on every seam.

.11

The overlap shall be sufficient to leave a loose flap of geomembrane at least 25 mm wide
adjacent to both sides of the seam.

.12

Test seams in accordance with the manufacturer’s recommendations.

.13

Contractor shall perform testing on bituminous geomembrane liner after granular cover
material has been placed to identify that there are no fractured seams, punctures, tears,
or micro tears and to confirm integrity of the product.
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3.9

3.10

3.11

3.12

Test Seams
.1

Field test seams shall be completed on the bituminous geomembrane liner to verify that
seaming conditions are satisfactory. Test seams shall be completed according to the
frequency stated in the approved Bituminous Liner Plan and Quality Control Program.

.2

All test seams shall be made at the locations and to the dimensions stated in the
approved Bituminous Liner Plan and Quality Control Program.

.3

All repairs to test seams shall be made in accordance with the approved Bituminous Liner
Plan and Quality Control Program.

Instrumentation Penetrations
.1

Follow manufacturer’s instructions for instrument casing penetrations.

.2

Cut an opening in the bituminous geomembrane liner to allow instrument casing to
penetrate. Apply approved bituminous primer to casing, to which bituminous geomembrane
is to be welded. Heat the primer and the bituminous geomembrane boot to allow bonding.

.3

Bituminous geomembrane liner shall be attached to PVC or HDPE using an approved
adhesive.

.4

Use stainless steel band clamps to secure boot.

.5

Use bituminous seal to seal edge of boot.

.6

Contractor shall coordinate for Departmental Representative to inspect instrument casing
penetrations prior to backfill placement.

Sealing to Bedrock
.1

Wash and prepare smooth bedrock surface.

.2

Place slush grout to smooth any ruts and cracks in bedrock. The grout shall be non-shrink
and cold weather resistant, and approved by the Departmental Representative.

.3

Seal bituminous geomembrane to prepared bedrock surface after minimum 72 hr of surface
preparation. Use Elastocol 500 Primer recommended by the manufacturer.

.4

Anchor the BGM liner to the bedrock using 6mm anchors and stainless batten bar provided
by the manufacturer. The batten bars should be continuous along the seal.

.5

Secure the anchors with Sopramastic Mastic.

.6

Refer to drawing C-CAM 11 for details.

Defects and Repairs
.1

General
.1 All seam and non-seam areas of the bituminous geomembrane liner shall be
inspected for defects, holes, blisters, undispersed raw materials and any sign of
contamination by foreign matter. Because light reflected by the bituminous
geomembrane liner helps to detect defects, the surface of the liner shall be clean
at the time of inspection. The liner surface shall be brushed, blown or washed by
the Bituminous Geomembrane Installer if the amount of dust or mud inhibits
inspection. The Departmental Representative shall decide if cleaning of the liner
is needed to facilitate inspection. This inspection should be done immediately
after placement of the liner panel.

Public Works and Government Services Canada
ISSUED FOR CONSTRUCTION
Project No.: R.057573
Section 31 32 22
Environmental Site Remediation
Page 9 of 10
BITUMINOUS GEOMEMBRANE
Gordon Lake Group Sites, NT
.2

Evaluation
.1 Each suspect location in seam and non-seam areas shall be non-destructively tested
as appropriate. Each location that fails non-destructive testing shall be removed,
replaced and re-tested.

.3

Repair Procedures
.1

The following procedures shall be followed in completion of the bituminous
geomembrane liner repairs:
.1

.2
.3
.4
.5
.2

.4

Defective seams shall be restarted/reseamed/patched as described in
these Specifications and the approved Bituminous Liner Plan and Quality
Control Program.
Holes shall be repaired by patching.
Tears shall be repaired by patching. Where the tear is on a slope or an
area of stress and has a sharp end it must be rounded prior to patching.
Blisters, large holes, undispersed raw materials, and contamination by
foreign matter shall be repaired by patches.
Surfaces of the liner which are to be patched shall be abraded and
cleaned no more than 15 minutes prior to the repair.

Patches shall be round or oval in shape, made of the same bituminous
geomembrane liner, and extended a minimum of 200 mm beyond the edge of the
defect. All Patches shall be of the same compound and thickness as the
bituminous geomembrane liner specified. Patches shall be applied using
approved methods only.

Restart / Re-seaming / Patching Procedures
.1 The full area of the patch is to be heated and welded to the bituminous geomembrane
liner over the defective area. The patch is then to be rolled and smoothed.

.5

Verification of Repairs
.1 Each repair shall be non-destructively tested, except when the Departmental
Representative requires a destructive seam sample obtained from a repaired
seam. Repairs that pass the non-destructive test shall be taken as an indication
of an adequate repair. Failed tests indicate that the repair shall be repeated and
retested until passing test results are achieved.

.6

Recording of Results
.1 Daily documentation of all-non-destructive and destructive testing shall be provided to
the Departmental Representative by the Bituminous Geomembrane Installer.
This documentation shall identify all seams that initially failed testing and include
evidence that these seams were repaired and successively retested.

3.13

Backfilling of Anchor Trench
.1

The anchor trench shall be backfilled and compacted by the Bituminous Geomembrane
Installer. Trench backfill material shall be placed in 150 mm thick lifts and compacted
with light compaction equipment.

Public Works and Government Services Canada
ISSUED FOR CONSTRUCTION
Project No.: R.057573
Section 31 32 22
Environmental Site Remediation
Page 10 of 10
BITUMINOUS GEOMEMBRANE
Gordon Lake Group Sites, NT

.2

3.14

Care shall be taken during backfilling of the trenches to prevent any damage to the
bituminous geomembrane liner. At no time shall construction equipment come into direct
contact with the bituminous geomembrane liner or geotextiles. If damage occurs, it shall
be repaired by the Bituminous Geomembrane Installer prior to the completion of
backfilling.

As-Built Document
.1 Maintain a survey drawing, updated a minimum twice weekly during bituminous geomembrane
installation, that shows the location, extent and unique identification number of each
bituminous geomembrane panel installed.

END OF SECTION
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PART 1 – GENERAL
1.1

1.2

Description of Work
.1

This Section specifies requirements for the furnishing of all equipment, materials, labour
and incidentals for the supply and application o f biotic growth medium and
hydroseeding mulch materials within the Tailings and Soil Containment Area (TSCA).

.2

The work of this Section includes, but is not limited to:
The supply and placement biotic growth medium and hydroseeding mulch materials.

.2

The supply and placement of tackifier material.

.3

The supply and placement of seed mix and fertilizer.

Submittals
.1
Provide submittals in accordance with Section 01 33 00 – Submittal Procedures.
.2

1.3

.1

Submit the following information to the Departmental Representative for review prior to
shipment to site:
.1

Supplier product information for the specified
hydroseeding mulch, and tackifier materials.

biotic

growth

medium,

.2

Supplier product information for the specified seed mix identifying species and
species proportion of the total seed mix by mass (percent by weight).

.3

Certificate of Analysis verifying that quality standards for Canada Certified No. 1
seed are met. The Certificate, obtained from the seed supplier, shall state
guaranteed percentages (%) of purity, weed content, germination of seed, name
of supplier, test date for the seed, net weight and date of shipment.

.4

Manufacturer product data and certificate stating the available nutrients and
proportion contained in the proposed fertilizer.

.5

Safety data sheets (SDS) for the biotic growth medium, hydroseeding mulch, tackifier,
and fertilizer.

Scheduling
.1

Schedule application of biotic growth medium and hydroseeding mulch materials to coincide
with completion of surface preparation.

.2

Recommended application time period: May 1 to October 31.

.3

Carry out application of biotic growth medium and hydroseeding mulch materials when
weather conditions, soil temperature and moisture conditions are suitable.

.4

Do not carry out application when ground surfaces are covered by standing water or snow,
or when extended periods of hot, dry weather are anticipated.

.5

For fall application (August–October), it must be carried out early in the season to allow for
sufficient time for grass/legume seed to germinate and put on sufficient growth to survive
winter conditions. Recommend application by August 7 at the latest to allow at least six to
eight weeks of growth.
.1

If application cannot be carried out by August 7 it must be delayed until after
severe frosts occur, the ground begins to freeze and temperatures remain
consistently at or below 0° C. Typical period would be mid-October onwards until
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mid-November until the ground becomes snow covered. This will prevent
grass/legume seed from germinating and it will remain dormant until the following
spring.
.6

1.4

In order to maximize the binding of the mulch and tackifier to the soil surface which will
provide soil surface stabilization, the biotic growth medium and hydroseeding mulch
materials must be applied before there is any snow cover on the application site.

Measurement of Payment
.1

The supply and placement of biotic growth medium and hydroseeding mulch materials
in the TSCA will be measured for payment by survey measurement and calculation
of the hectares (ha) in place. All direct costs will be paid under Item 31 32 24 -1,
R e v e g e t a t i o n - TSCA.

.2

The following items will be incidental to the Work in Items 31 32 24 -1, and will not be
measured and paid separately:

.3

.1

The supply and application of water to moisten the soil surface prior to
commencing application of biotic growth medium and hydroseeding mulch
materials.

.2

All work and materials for which payment is not specified.

Except as indicated above, work under this section will not be measured. Include all
costs in Item BOPC-1, Balance of Project Costs in the Basis of Payment Schedule.
Indicate cost of the Work of this section as a separate line item in the Contract Work
Breakdown Structure (CWBS) specified in Section 01 32 18 - Construction Progress
Schedules – Bar (GANTT).

PART 2 – PRODUCTS

2.1

Biotic Growth Medium and Hydroseeding Mulch Materials

.1

The Biotic Growth Medium materials specifications are the following:

Table 1: Biotic Growth Medium materials specifications:
Biotic Growth Medium
Materials
Native Grass, Forb and
Legume Seed Mix
Fertilizer (granular)
Biotic Growth Medium
Tackifier

Specification
Refer to Table 3 for seed mix
18:18:18 (N:P:K formulation; coated, slow release
type)
VERDYOL Biotic Earth BlackTM, or ProGanicsTM
Biotic Soil MediaTM
Earthbound® Scientific, Earthbound® 2000,
ProPlus Tacking Agent 3, or equivalent

Application
Rate
(kg/ha)
100
300
5,000
40
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The Hydroseeding Mulch materials specifications are the following:

Table 2: Hydroseeding Mulch materials specifications:
Hydroseeding Mulch
Materials
Wood Fibre Mulch
Tackifier
2.2

Specification
Terra-Wood with Tacking Agent 3;
Silva-Fibre Plus® or EcoFibre Plus®
ProPlus Tacking Agent 3, Silva-Tack™ or
equivalent

Application Rate
(kg/ha)
2,000
20

Seed Mix– TSCA
.1

Seed Mix shall include Canada Certified No. 1 free of disease, weed seeds, or other
foreign materials and shall meet the requirements of the Seeds Act and Seeds
Regulations.

.2

Seeds that have been subjected to moisture, mold, and detrimental conditions will not be
accepted.

.3

Seed Mix must not be used after its date of expiration.

.4

The Seed Mix – the TSCA is the following:
Table 3: Modified Upland Areas Seed Mix
Botanical Name
Agrostis scabra
Deschampsia caespitosa
Elymus alaskanus
Elymus trachycaulus
Festuca ovina
Festuca saximontana
Phleum alpinum
Poa alpina
Poa glauca

Common Name
ticklegrass
tufted hairgrass
violet wheatgrass
slender wheatgrass
sheep’s fescue
Rocky Mountain fescue
alpine timothy
alpine bluegrass
glaucous bluegrass

Achillea millefolium
Alnus viridus
Artemisia tilesii
Epilobium angustifolium
Hedysarum alpinum
Vicia americana

yarrow
green alder
Aleutian mugwort
fireweed
alpine hedysarum
American vetch

Percent by Weight
3
5
20
20
5
5
5
5
5
5
2
5
5
5
5
100

.1

Seed mix will be ordered from a reputable supplier and will be Certified No. 1 Seed.
Certificates of seed analysis will be required from the supplier for each of the species in
the seed mix.

.2

Seed mix species composition and proportions may be subject to variations due to
availability at the time of ordering. Any variations must be accepted by the Department
Representative prior to finalizing seed mix ordering.
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Seed Packaging
.1

Furnish all seed mix in bags or containers clearly labeled to show the name and address
of the supplier, the seed name, the lot number, net weight, origin, the percent of weed
seed content, the guaranteed percentage of purity and germination, and the percentage of
each seed species in the container.

.2

Seed mixes are to be packaged and shipped in seed bags; all bags will require tags listing
supplier name, species mix and proportions, seed grade and weight.

.3

Biotic growth medium and hydroseeding mulch materials are to be packed in standard
nylon or plastic bags. Materials are to be kept dry until mixed in hydroseeding equipment.

Fertilizer
.1

Furnish commercial grade fertilizer, uniform in composition that meets the requirements of
the Canada "Fertilizers Act" and Regulations.

.2

Fertilizers shall be clearly labelled and furnished in unopened moisture proof containers.

.3

Fertilizer shall be granular, commercial grade, low in salt, uniform in composition, dry and
free-flowing.

.4

Fertilizer shall be slow release.

.5

Fertilizer must have SDS submitted in accordance with this Section.

.6

Fertilizer requirement is the following: 18:18:18 N:P:K formulation or equivalent.

.7

Fertilizer application rate is 300 kilograms per hectare (kg/ha) or the equivalent based on
fertilizer nutrient percentage by mass of fertilizer supplied by the Contractor.

Application Equipment
.1

An approved type of hydraulic sprayer equipped with a special pump, mixing tank (1,000 –
3,000 gallon (4,540 – 13,620 L) capacity), and continuous agitation system mounted on a
flatbed truck or a trailer.

.2

The hydraulic sprayer utilizes water as the carrying medium and maintains a continuous
agitator which will keep biotic growth medium, hydroseeding mulch, tackifier, seed and
fertilizer mixed in uniform distribution until pumped from the tank.

.3

The pump forces the slurry through a top-mounted discharge nozzle or discharge through
100 to 200 m of hose. The pump pressure must maintain a continuous non-fluctuating
stream of solution.

PART 3 – EXECUTION

3.1

General
.1

Complete all application of biotic growth medium and hydroseeding mulch materials, in
areas indicated on the Drawings or as directed by the Departmental Representative.

.2

The recommended application period is May 1 to October 31.

.3

Do not carry out application when the surface is covered in frost, snow, standing water, or
when extended periods of hot, dry weather are anticipated.

.4

Application of biotic growth medium and hydroseeding mulch materials shall be in
accordance with good horticultural practice, during periods when wind speeds are minimal,
and when site conditions are approved by the Department Representative.
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.5

Notify the Department Representative in advance of all proposed application operations.

.6

A reclamation specialist will coordinate the sourcing of the native grass and legume seed
mix, seeding equipment and hydroseeding materials, and will be present on site during
application operations to provide contractor supervision and guidance.

Seed and Fertilizer Delivery, Storage and Handling
.1

Seed and fertilizer shall be delivered in sealed, moisture proof containers. Seed and
fertilizer damaged in transit or storage shall not be accepted.

.2

Wet, moldy, or otherwise damaged b i o t i c g r o w t h m e d i u m , h y d r o s e e d i n g
m u l c h , t a c k i f i e r , seed, a n d fertilizer materials or packages shall be rejected
and unacceptable materials removed from the job site. All labeling should be intact
and legible on the containers.

.3

After delivery to the work site, b i o t i c g r o w t h m e d i u m , h y d r o s e e d i n g
m u l c h , t a c k i f i e r , seed and fertilizer shall be stored in a cool, dry, and
weatherproof and rodent proof place or container in a manner that protects the materials
from deterioration.

Biotic Growth Medium and Hydroseeding Mulch Application
.1

The capping material of the TSCA should be scarified to a depth of 10 cm to 15 cm and
left in a rough and loose condition in order to facilitate vegetation root growth down into
the material. This must be done before application of the biotic growth medium and
hydroseeding mulch materials.

.2

Leave ground surface in a rough and loose condition so as to provide microsites for
seeds, moisture, and fertilizer to deposit in and be protected.

.3

The prepared TSCA must be accessible to hydraulic spraying equipment for the initial
application and any subsequent applications in areas of low growth for vegetation
maintenance.

.4

Minimize travel on or disturbance of surfaces.

.5

Restrict the amount of vehicle/equipment and personnel traffic on the prepared capping of
the TSCA to prevent ground compaction.

.6

All application areas shall be moist to depth of 150 mm prior to seeding. Apply water, as
required, prior to commencing application operations.

.7

Application of biotic growth medium and hydroseeding mulch materials operations may
commence after capping material replacement and/or seed bed preparation have been
completed, and are to the satisfaction of the Department Representative.

.8

The biotic growth medium material will be hydraulically applied first onto the TSCA,
followed by hydraulic application of the hydroseeding mulch over the biotic growth medium
material.

.9

Slurry mixes for both the biotic growth medium and the hydroseeding mulch must be
applied evenly over the TSCA to ensure a consistent vegetation cover.

.10

Apply the biotic growth medium and hydroseeding mulch materials in the designated
areas as indicated on the Drawings or as directed by the Departmental Representative.

.11

Do not spray on areas not specified for revegetation. Promptly rectify any overspray or
damage that occurs during hydraulic seeding.

.12

The application rates within the TSCA are as follows (also refer to Tables 1, 2, and 3):
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•

Biotic Growth Medium: 5,000 kg/ha (Table 1)

•

Tackifier (in Biotic Growth Medium): 40 kg/ha (Table 1)

•

Grass/legume seed mix (in biotic growth medium mix): 100 kg/ha (Tables 1 and
3)

•

Fertilizer (in biotic growth medium mix): 300kg/ha (Table 1)

•

Hydroseeding Mulch: 2,000 kg/ha (Table 2)

•

Tackifier (in Hydroseeding Mulch): 20 kg/ha (Table 2)

.13

Thoroughly mix biotic growth medium, seed mix, fertilizer and tackifier with water to form a
slurry according to manufacturer specifications and instructions.

.14

Thoroughly mix hydroseeding mulch and tackifier with water to form a slurry according to
manufacturer specifications and instructions.

.15

Distribute the slurries evenly over the surface area using approved hydraulic spraying
equipment.

.16

Water must be free of impurities that would inhibit vegetation germination and growth.

.17

Hydraulic spraying equipment must be capable of sufficient agitation to mix materials into
homogeneous slurry and maintain it until application.

.18

Do not leave the biotic growth medium or hydroseeding mulch slurries in tank for more
than four hours. Slurry left in the tank over the maximum time must not be used for
seeding and must be disposed of.

.19

Vehicle/equipment/personnel traffic on the sprayed TSCA is to be avoided to prevent
damaging or breaking the biotic growth medium or hydroseeding mulch layers.

END OF SECTION
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Herein is contained the details of DNV’s revised Bituminous Liner Plan & Quality
Control Program for the Tundra Mine Phase IIB Remediation Project.
REVISION LIST

The following table tracks the process of Bituminous Liner Plan & Quality Control
Program revisions and ensures that all stakeholders have the most up to date copy. The
table must be updated each time a revision is made to the document.
Figure 1 - Plan Revision Table
REVISION
NO.

REVIEW

DATE

CROW
N
REVIE
W

DATE

SECTIONS
REVISED

REVISION
DISTRIBUTION
DATE

Apr 27/12

All

April 20/12

April 27/12

0

Bob Johnson

Nov 1/11

1

J.Bunz
L. Gauthier
K. Lau

Apr 19/12

2

Justin Bunz

Apr 27/12

All

3

Leigh Gauthier

July 2013

All

4

Trevor Herd

Aug 19/13

All

5

Trevor Herd

March 24,
2014

All

6

Trevor Herd

May 25,
2014

Appendix B

7

Bob Johnson

Feb. 14,
2017

ALL

AECOM

March 16, 2017

Delta
Engineering ltd.

ON$1RU CTION LTO.

TUNDRA MINE PHASE IIB REMEDIATION
Bituminous Liner Plan & Quality Control Program

Bob Johnson, P.Eng.
March 2017

Delta
Engineering Ltd.

ONSUlUCTION UD,

,___rr__1_1 _ ,

Table of Contents
1 Introduction ............................................................................................................................... 1
2 Liner Subgrade ........................................................................................................................... 1
3 Bituminous Geomembrane Deployment .................................................................................... 1
3.1

Manufacturer’s Seaming Recommendations .............................................................................................2

4 Textile Deployment .................................................................................................................... 4
5 Placement of Cover Material ..................................................................................................... 4
6 Quality Control Program ............................................................................................................ 4
6.1

Subgrade Quality Control ...............................................................................................................................5

6.2

Roll and Seam Identification..........................................................................................................................5

6.3

Testing Requirements .....................................................................................................................................5

6.4

Liner Repairs......................................................................................................................................................5

6.5

Non-destructive Welding Geomembrane Testing Methods ..................................................................5

6.6

6.5.1

Ultra-Sound Testing (ASTM D7006) ..............................................................................................5

6.5.2

Vacuum Testing (ASTM D5641) .....................................................................................................6

Additional Inspection of Soil Covered Liner...............................................................................................6

7 Quality Control Report...............................................................................................................6

Delta
Engineering ltdl.

1

Introduction

This Quality Control Program is designed to ensure that the installation of the bituminous geomembrane
complies with the manufacturer’s recommendations, industry standards and good engineering practice.
The present Quality Control Program has been prepared by Delta Engineering/Nahanni Construction (DNV)
in the context of the installation of a bituminous geomembrane over the existing mining residuals located
in the Lower Pond Area as one of the important steps in the Phase IIB Remediation Project at Tundra Mine.

2

Liner Subgrade

Before liner is placed, DNV will prepare a smooth, firm subgrade that is free of organic material and rocks.
Effort will be made to keep the subgrade as smooth as possible to avoid subjecting the geomembrane to
excessive pressure from the weight of the protective layer and structural load. The area will also be
inspected for material that is protruding which will be removed and the remaining cavity will be filled
with suitable material. A firm surface will be considered achieved when there is minimal visible deflection
of the surface when equipment with a ground pressure of at least 20 psi, such as an empty Cat 740
articulated truck, is passed over the area. Depressions or ruts produced by equipment travelling across
the finished subgrade surface are to be no deeper than 20 mm. After this test is conducted, the Field
Engineer or Mine Manager will document the results of the ground firmness in the daily report.
The surveyor will verify the elevations to confirm that the subgrade surface is sloping as per design. The
DR will verify that subgrade elevations are correct. Survey points are to show subgrade to be within +/0.05m of design grade elevations and uniformly above or below design elevation. Until the as-built
information is collected and the Departmental Representative confirms that subgrade elevations are
correct, no liner shall be placed. The Mine Manager/Field Engineer and the liner installation supervisor
will co- ordinate to ensure approval has been granted to place liner on the prepared subgrade.

3

Bituminous Geomembrane Deployment

The Liner Installation Supervisor will conduct a visual inspection of the roll prior to placement,
documenting any damage and repairs if necessary. If a roll is severely damaged, the contractor will
notify the Field Engineer and/or Mine Manager and the Departmental Representative, and that roll will
only be used after the damaged part has been removed.
The panel placement will be performed in conjunction with the progression of the earthworks crew, in
order to minimize exposure of the finished subgrade as much as possible. The panels will be deployed from
the highest to the lowest elevation. For safety reasons, a buffer zone of a minimum distance of 10 metres
will be maintained between the civil and liner installation work areas when the liner crew is welding.
A Cat 966 loader or equivalent with a jib attachment able to handle and transport rolls will be used to
transport and spot daily liner rolls. These rolls can be spotted on to the tailings area where required for the
daily installation, providing they are spotted in an area that will not cause damage. Any rolls that are not
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part of daily installation production must be stored off the ground on the mandrels or in sea
containers to prevent damage. The excavator with hydraulic un-roller will unroll the liner by securing one
end of the roll and walking parallel with the panel long edge. As each roll is placed, the serial numbers will
be recorded in the Panel Placement Log in reference to the placement order.
Panel placement will not proceed under the following conditions, unless otherwise authorized by the
Mine Manager or Field Engineer:
•
•
•
•

When the ambient temperature is below -25°C;
When wind gusts are in excess of 40 km/h (21 knots)
During any significant precipitation
Until the LP 16 Geotextile is placed on subgrade below the Bituminous Geomembrane liner.

Under no circumstances is vehicle traffic allowed directly on the geomembrane. It is permissible for
utility terrain vehicles (UTV) and all-terrain vehicles (ATV) to operate on the geomembrane once the top
layer of geotextile is in place, provided they drive at a low speed and make no sharp turns or no sudden
stops. No vehicle including UTV’s and ATV’s are permitted to drive on the bottom layer of geotextile.

3.1 Manufacturer’s Seaming Recommendations
A proposed panel layout showing the expected seams can be found in Appendix A, the overlap direction
for the bituminous liner will follow the flow. This will not be necessary for the geotextile. Liner panels on
slopes of less than 10% can be placed in any direction. Horizontal seams on slopes of greater than 10% will
not be permitted. All slopes greater than 10% must have seams running directly up slope. Changes to
the panel layout drawing may be adjusted in the field depending on wind direction etc. Final as built
drawing will depict actual panel layout. The geotextile will be installed as recommended by the
manufacturer and DNV’s QA/QC subcontractor with the exception of the geotextile overlap. Overlap of
geotextile for installation of the TCA bituminous geomembrane will be 200mm.
No bituminous liner will be deployed until the subgrade is prepared and approved by the Mine
Manager or field engineer. The following general seaming procedure will be adhered to:
•
•
•
•
•

Carefully brush the seam area to remove loose sand;
Remove the Kraft paper at the last moment;
Clean mud traces with a sponge;
Carefully burn in advance the Terphane film (in particular for repairs);
Weld 0.2 m long area, which joins together the two strips, and roll carefully;
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•

•
•
•
•
•
•
•
•
•
•

Move with a continuous steady pace, and, with one hand, or possibly with a hook, lift the upper
membrane about 0.1 m, and insert the torch between the two strips, while keeping the flame
aligned with the edge in order to heat the 0.2 m width in one single run;
Carry out the rolling 1.5 or 2.0 metres behind the burner;
Always weld upwards on slopes;
Roll vigorously, to get a good contact between the two sides;
Do not step on a hot seam, as footprints will remain on the soft bitumen;
A bitumen edge must ooze when rolling, to a width up to 0.03 m;
Do not apply the roller on this bitumen edge; otherwise it will become contaminated, and stick to
the upper surface of the membrane;
If the roller becomes contaminated, heat the roller and then scrub it out with the trowel;
Adjust the forward speed and the torch power to control the amount of heat applied to the seam;
Check visually the seam once it has cooled down;
Proceed to the finishing works, through reheating the edge and shaping it as a fillet, possibly with a
small trowel.

Fishmouths or wrinkles at the seam overlaps will be cut along the ridge of the wrinkle in order to
achieve a flat overlap. The cut fishmouth or wrinkle will be seamed and any portion where the overlap is
inadequate will then be patched beyond the cut in all directions, as per the standard repair procedures
outlined in Section 6.4.
All seaming will be done under the supervision of the Liner Installation Foreman. The Field Engineer will
document the seaming procedure per the corresponding quality control documents. All personnel
must follow the Liner Installation Contractor safe operating procedures for bituminous geomembranes
(found in Appendix B).
Seaming Equipment Required:
•
•
•
•
•
•
•

Cart-mounted propane gas torch with a burner, puddle and adjustable flow control valve;
Propane gas bottles with an UTV;
Rollers
Flexible gas feed pipe;
Heatproof gloves in accordance with manufacturer requirements;
Small trowel;
Fire extinguisher Class "C".

A regular welding torch and propane tanks that are mounted on a two-wheel hand truck will be available
as a back-up onsite.
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Geoextile Deployment

Overlap of geotextile for installation of the TCA bituminous geomembrane will be 200mm.
Geotextiles will be anchored to prevent wind uplift during installation by wedge welding or with the use of
sand bags. The installation Foreman and the Field Engineer will visually inspect each roll to identify any
damaged areas, which may be or appear abnormal. A patch will be placed over any torn areas. The patch
must be large enough to ensure at least 0.3 m of cover in all directions from the torn area in question.

5

Placement of Cover Material

The placement of the cover material on the geomembrane is a crucial step. Particular attention will be
taken to protect the integrity of the geomembrane. The protective soil cover is placed in such a way to
prevent the chances of any damage to the installed geosynthetics. No heavy machinery will be permitted
directly on the geosynthetics. As per bituminous geomembrane manufacturer recommendations, there
must be a minimum of 0.4 m of soil between the geosynthetics and a Cat D6 wide pad dozer or tracked
skid steer loader operating on it. Pushing out of soil with the dozer will not be performed in one continuous
direction as this allows wrinkles in the geomembrane to develop and grow larger. Rather the dozer will
push out the soil in short pushes from several different directions, such that any wrinkles are covered while
small and not allowed to grow larger. For a Cat740 or equivalent haul trucks, a minimum thickness must
be 0.6 m of cover material over the geomembrane or loads will be reduced in size. These soil minimums
are based on the equipment not making any rapid acceleration or deceleration, sharp turns, and reckless
driving. If equipment is to make any turns, it will be done slowly and gradually. Any other equipment that
is required to travel over lined areas must have the appropriate lift thickness as recommended by liner
manufacturer.

6

Quality Control Program

DNV will ensure that the requirements of this Quality Control Program and manufacturer’s
recommendations will be strictly adhered to during the entire installation work for the Coletanche ES2
geomembrane. The following procedures will ensure that the manufacturer’s recommendations and
guidelines are followed, as well as good engineering practices. This program will pertain directly to the
application of seaming each section of liner together along with visual confirmation that the interior
surface area of the liner is not punctured, torn or damaged. Following this, all seams will be tested for
air tightness and continuous seaming, in accordance with manufacturer’s recommendations using ultrasound testing (ASTM D7006) and/or vacuum testing (ASTM D5641).
All quality control activities will be conducted by an independent third party and documented for reporting
purposes. To ensure a continuous flow of information all QC documentation and reports will be delivered
daily with copies to DNV, the Liner Installation Foreman, the DR and QC Contractor.
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6.1

Subgrade Quality Control

The Field Engineer or Quality Control Technician (QCT) will inspect, document, and approve all subgrade
conditions prior to liner installation. Particular attention will be paid to the subgrade area below the
bituminous seam zone. Once an area is signed off by the QCT and/or Field Engineer, notification and copies
of the sign off documentation will be provided to DNV and the DR.

6.2 Roll and Seam Identification
In order to maintain a complete and effective record of the installation and quality control activities,
every panel will be identified using a unique panel number, and each panel will be immediately identified
after installation using spray paint. The panel number, and its corresponding roll number, will be marked
in this manner and recorded on the daily installation reports and the as-built plan.

6.3 Testing Requirements
To effectively ensure proper bondage at seams, and to ensure the overall quality of the geomembrane
installation, the installer and the QC technician shall inspect panels and seams after panel deployment to
identify any defects, including holes, blisters, undispersed raw materials or contaminants. The seam will
also be tested with a round tipped trowel to ensure that the weld does not separate. A visual test will
also be carried out to identify wrinkles, bubbles or other possible signs of defect. The results are to be
recorded in the corresponding quality control sheet. All defects are to be marked, recorded and repaired
as outlined in Section 6.4 below.

6.4 Liner Repairs
A patch will be placed over defects, and seams following the seaming procedures detailed in Section 3.1
above. The patch must have round corners and be large enough to ensure at least 0.2 m of cover in all
directions from the defect or repair in question. All repairs will be documented and recorded in the
corresponding quality control sheets.

6.5 Non-destructive Welding Geomembrane Testing Methods
The ultra-sound and/or vacuum box tests are the two methods that will be used for testing the welding
seams.

6.5.1

Ultra-Sound Testing (ASTM D7006)

The seams are to be tested using an ultra-sonic testing device (Epoch XT) at a maximum spacing of every
80 m, or as determined by the QCT. The QCT may also perform an ultra-sound test at a greater frequency
or on seams where the quality is in doubt. All defects are to be recorded and clearly marked for repair and
will be immediately reported to the Liner Installation Contractor supervisor. In case of a defect detected
the Installer shall then take two additional ultra-sound tests; one on either side of failed test, at a distance
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of 3m (10ft) until successful tests are attained. Passing tests shall be an indicator of acceptable seams.
Failing tests shall be an indicator of non-acceptable seams and all seams represented by the ultra-sound test
location shall be repaired with a cap-strip welded. The cap-strip must exceed 0.2 m (8 in.) on each side of the
seam. ASTM D7006 can be found in Appendix C.

6.5.2

Vacuum Testing (ASTM D5641)

A vacuum test will be conducted at a maximum spacing of every 80 m of the seams (including repair
seams), using a V-Plate vacuum tester on the seams, to ensure an air tight seal has been achieved. If any
bubbles are found during the test, the area will be marked for repair as per the specifications in Section
6.4 above and immediately reported to the Liner Installation Contractor supervisor. ASTM D5641 can be
found in Appendix C.

6.6 Additional Inspection of Soil Covered Liner
A 2m by 2m area will be uncovered to check for damage to the liner from the soil cover every 10,000 m2
of liner. A tracked skid steer loader will excavated the soil cover to within 150mm of the top layer of LP
16 geotextile, and then the remaining soil will be dug by hand to ensure no damage is done to the liner
from the excavations. If damage is found, the exposed area will be increased to a 3m by 3m area, and
will continue to increase the perimeter by a meter in all directions until no damage is found. If a damaged
area is found the testing frequency will be increased to 4 test pits per 10,000 m2 until such time that 4
consecutive tests show no liner damage. Areas of suspected potential defects will be targeted in this case.

7

Quality Control Report

Within 60 days from the end of the installation work, DNV will prepare a final installation report that will
present an as-built drawings, all of the results obtained and observations made during the quality control
activities, as well as a copy of the daily reports, testing activity reports and a photographic report.
This installation report will also include an attestation concerning the quality of the installation. Copies of
the report will be provided to the DR, DNV and the Liner Installation Contractor.
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Appendix A
Proposed Liner Layout

•

•

Appendix B
The Liner Installation Contractor - Safe Operating
Procedures

•
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1. OCCUPATIONAL HEALTH AND SAFETY POLICY
1.1 Objectives
To demonstrate management’s commitment to health and safety practice.

1.2 Application terms
The company believes that the prevention of accidents and illness at work is a priority. The company’s success
relies on personnel who are healthy, productive, and innovative.
Commitment: Health and safety are everyone’s responsibility. Every person working at Texel is expected to
ensure the safety of his or her colleagues.
Texel undertakes to:
Foster participation and accountability, and provide training, assistance, and supervision so as
to ensure that each and every employee has the knowledge and competencies necessary to
safely carry out their tasks.
Solicit the active participation of each employee in all health and safety activities.
Creativity:

Texel undertakes to:
Continuously improve its health and safety programs, as well as its performance in this
respect.
Work together to find innovative solutions to health and safety problems.

Integrity:

Texel undertakes to:
Ensure that the work setting, procedures and equipment comply with or surpass the
requirements of the laws and regulations in effect with respect to occupational health and
safety:
- LSST;

- Act respecting psychological harassment;

- LAPMT;

- Criminal Code;

- RSST;

- Applicable NFPA;

- Labour code;

- All other applicable laws.

We are committed to providing the necessary funds to achieve our health and safety objectives and to revise
this policy so it remains effective and aligned with the company’s values.
REVISION DATE: 2012-02-01

2. ROLES AND RESPONSABILITIES IN HEALTH AND SAFETY
2.1 Management responsibilities
Ensure that employees are provided with the protective equipment they need;
Ensure that the work tools that are provided are in good condition and that they are not
associated with any risk;
Ensure that the organization, coordination, methods and work techniques that are used are
safe and do not pose a threat to health, safety, or the integrity of the work;
Maintain an efficient inspection system in order to rectify hazardous practices and conditions;
Keep a log of all incidents (first aid, medical assistance) and accidents (lost time and temporary
assignments);
Ensure that all of the supervisors, forepersons, and employees have the necessary health and
safety qualifications;
Hand out a copy of the prevention program to personnel in order for them to be familiar with
the contents;
Undertake to comply with and ensure compliance with this prevention program;
Ensure that the workers are informed of all the risks to their health and safety during the
execution of their tasks;
Provide relevant training relating to their work tasks in order to protect their health, safety
and physical integrity;
Respond to all obligations outlined in the Act respecting occupational health and safety and in
the Regulation respecting occupational health and safety.

2.2 Supervisor responsibilities (project manager, director of operations, and foreperson)
Comply with and ensure employee compliance with the prevention program;
Take the necessary corrective measures with respect to all hazardous actions and conditions
that are observed or reported;
Motivate the employees to comply with safe work methods;
Investigate all accidents involving his or her work team, draft a report and take the necessary
measures to make sure the accident does not happen again;
Organize a safety break to stimulate interest in accident prevention;
Ensure that health and safety rules are known and conveyed to the director of operations
and/or the site supervisor.
Ensure excellent site planning.

2.3 Worker responsibilities
Learn about the prevention program;
Take the necessary measures to protect their health and safety and/or their physical integrity
specifically by wearing all of the individual protective equipment provided by the employer;
Participate in risk identification by notifying the site supervisor of a work situation that is
considered to be dangerous;
Immediately declare any occupational incident or accident to the supervisor who is present
and notify the operations director;
Comply with the regulations in effect.

3. SITE RISKS
3.1 Burn risks
3.1.1

Preventive measures
Never weld near a flammable substance;
Workers must notify their colleagues about safe operating measures to prevent burns relating
to membrane welding;
All welding equipment must be used by qualified technicians in order to complete this task.

3.1.2

Prevention equipment
Gloves are available to workers in order to prevent burns. The workers receive in-house
technical training to ensure that they have the qualifications required to use the welding
machine.

3.1.3

Responsibilities
It is management’s responsibility to ensure that every employee has the adequate training
necessary to do his or her job;
It is the site foreman’s responsibility to ensure that the personnel are able to complete a given
work task;
It is the worker’s responsibility to take the training and apply safe work methods at Texel
Géosol.

Tools used (photo)
Wedge (heating corner)
Membrane welder

Causes/Description of risk
Do not touch the wedge when
it is on.

Triac
Hot air blower

Do not touch the heating
element on the triac.
Do not touch the air stream.

Quality controller torch

Beware of the flame produced
by the device and of the
heated material
(melted or liquid membrane)
resulting from the operation.
Do not touch the heating
element.
Beware of the purge that
occurs when the device starts
up.
Beware of the flame produced
by the device. Do not pick up
the device by its spout.
Beware of the entire torch
when it is operational.
Beware of the material being
fused
(liquid bitumen).

Extruder

Bituminous membrane
torch

Protection

First aid
Immediately cool the burn by spraying
it with lukewarm water for at least 20
minutes.
Act as soon as possible, because after
half an hour, it’s too late!
Never touch the wound with your
fingers and avoid all contact with the
part of the compress that is directly
touching the wound.
If possible, use disposable gloves when
applying a new compress.
If you use a bandage, do not tighten it
too much so as to prevent
constriction, pressure and pain.
To place a bandage around an arm or
a leg, always start at the lower end
(closest to the hand or foot) and twist
while making your way up the limb. In
the case of a burn to a joint, the
compress must be extensively covered
by the bandage.

I Tools used (photo)

Causes/Description of risk
Do not touch the muffler

Generator

Protection

First aid

I

3.2 Sliding risk
3.2.1

Preventive measures
Do not approach the slope in the presence of water, snow or ice;
Standing in the slope in front of the roll of geomembrane or textile is prohibited;
Ensure that the grippers are properly positioned so as to prevent slipping or falling;
Be particularly careful when moving on the geomembrane or geogrill because moisture, dust,
ice, snow, and mud can increase the risk of falling;
Remove debris from the geomembrane in order to prevent being hit by flying debris or
slipping on it.

3.2.2

Prevention equipment
Rope ladders are available in every site trailer prior to departure for each installation project
requiring this type of equipment.

3.2.3

Responsibilities
It is management’s responsibility to ensure that every employee has the necessary protective
gear in his or her possession;
It is the responsibility of the site foreperson to ensure that personnel understand and comply
with pre-established rules;
It is the worker’s responsibility to comply with all of the rules in effect at Texel Géosol.

3.3 Cutting risks
3.3.1

Preventive measures
Use work equipment properly and safely;
A cutting procedure has been developed in order for each worker to use the safest method
and avoid an injury to himself, herself, or a colleague;
It is recommended that you always cut away from yourself and never towards yourself.

3.3.2

Prevention equipment
Gloves must be worn by workers when they are handling objects with sharp edges or with an
abrasive or rough surface;
Long sleeves must be worn whenever possible;
Safety glasses should be worn.

3.3.3

Responsibilities
It is management’s responsibility to ensure that every employee has the mandatory protective
equipment in his or her possession;
It is the site foreman’s responsibility to ensure that the personnel understand and comply with
pre-established rules.
It is the worker’s responsibility to comply with all of the rules in effect at Texel Géosol.

Tools used (photo)
Knife with curved blade

Causes/description of the risk
It is recommended that you always
cut to the outside and never
towards yourself. Failure to comply
with this procedure could result in
a cutting injury.

Sampler

Alpha knife with retractable
blade

Protection

f)
It is recommended that you always
cut to the outside and never
towards yourself. Failure to comply
with this procedure could result in
a cutting injury.

Grinder

Miscellaneous equipment:
metal anchors, Geo grill,
triaxial grill, galvanization
pick, reinforcement and
drainage grill.

When the material is cut it can
present with sharp edges. It is the
worker’s responsibility to be
particularly careful when working
with sharp edges and to take the
necessary measures to not be cut.

f)

First aid
For a superficial cut, wash in
warm water with an antiseptic
added, and apply a sterile
compress.
If the cut is deeper (3 to 4 mm),
apply pressure with a sterile
compress and drive the injured
person to the hospital.
In the case of a hemorrhage,
attempt to compress the wound
with your hand covered in
sterile gauze. Never use a
tourniquet even in a case of
heavy bleeding. The risks are
too high and only a qualified
physician can determine where
to position it.
Transport the injured person to
the hospital.

3.4 Using tools (manual or electric)
3.4.1

Preventive measures
Make sure the tools are in good working condition;
Any electrical tool that is damaged must be labeled or withdrawn from service if it is noncompliant;
The employee must report any damage to his or her immediate supervisor;
The employer or employee must ensure that the tool is properly repaired.

3.4.2

Prevention equipment
The work tools that are provided must be used in locations where they were intended for use;
Workers are prohibited from completing a task if the tool (grinder or reseating tool) has no
safety guard restricting access to the hazardous zone.

3.4.3

Responsibilities
It is management’s responsibility to ensure that every employee has work tools that are in
good condition in his or her possession;
It is the site foreman’s responsibility to ensure that the personnel understand and comply with
the rules in place so as to keep the employer’s tools in good working order.

3.4.4

Workers
It is the worker’s responsibility to take care of the tools provided by Texel Géosol to carry out
their work;
It is the worker’s responsibility to identify any damaged tools and place them in the spot
provided for this purpose.

3.5 Risks of the membrane being lifted by strong winds
3.5.1

Preventive measures
The membrane must not be unrolled in violent winds;
Ensure compliance with the work method in the presence of wind;
Apply a sufficient number of sand bags previously prepared at the start of the site to maintain
weight on the membrane and thereby prevent wind damage;
It is recommended that the membrane be held close to the ground when being unrolled;
Ensure that the clamps are properly positioned in order to prevent slipping or falling;
Clean up all geomembrane debris to avoid being hit by flying debris or slipping.

,---~9'

Note:
NEVER TRY TO HOLD THE MEMBRANE IF A GUST OF
WIND CARRIES IT OFF.

3.5.2

Prevention equipment
Safety helmet;
Safety boots;
Safety glasses;
Sandbags or dumping of a sand pile by the contractor.

3.5.3

Responsibilities
It is management’s responsibility to ensure that every employee has in his or her possession
the mandatory protective equipment;
It is the responsibility of the site foreman to ensure that personnel comply with the preestablished rules and wear the mandatory protective equipment;
It is the worker’s responsibility to comply with all of the regulations in effect at Texel Géosol.

3.6 Bouncing the roll
3.6.1

Preventive measures
Ensure that the rolls are stored in a complete pyramid form (3 rolls high);
Ensure that the chains, hook, slings and lifting components are in good condition at the start
of each work day;
Ensure that the assembly for the lifting equipment is in place;
Do not stand near heavy machinery that is in operation, and maintain visual contact with the
driver;
The marshal must direct the lifting equipment in order to avoid confusion or a wrong move;
Never use your hands to guide the load. Maintain enough clearance between the roll and the
roll bar. Use the slings provided.

Note:
NEVER USE WORK EQUIPMENT OR A WORK TOOL THAT IS
DEFECTIVE.
NEVER STAND BENEATH A SUSPENDED ROLL.

3.6.2

Prevention equipment
Wear a safety helmet;
Ensure that the lifting tool is safe and certified by an engineer;
Lifting tools and equipment.

3.6.3

Responsibilities
It is management’s responsibility to ensure that every employee has the mandatory protective
equipment in his or her possession and that the work tools are in good condition;
It is the site foreperson’s responsibility to ensure that personnel understand and comply with
preset rules;
It is the worker’s responsibility to comply with all of the rules in effect at Texel Géosol.

3.7

Visibility on the site
3.7.1

Preventive measures
All employees must wear a bib, vest or t-shirt with reflective strips. The bib must be regulation and be
able to detach at 5 points.

3.7.2

Prevention equipment
The safety bib or any other piece of clothing with reflective strips in order for personnel to be visible on
the site.

3.7.3

Responsibilities
It is management’s responsibility to ensure that every employee has the mandatory protective
equipment in his or her possession;
It is the site foreman’s responsibility to ensure that personnel understand and comply with preset rules;
It is the worker’s responsibility to comply with all of the rules in effect at Texel Géosol.

3.8

Falling risk with ATV
3.8.1

Preventive measures
Ensure that all of the users of an all-terrain vehicle (“ATV”) are familiar with the safe method for driving
an ATV;
Drive in a straight line on slopes;
Pull loads from hitch points (Hitch);
Park the ATV in a spot that is visible at all times;
Only one worker is permitted on the ATV at all times;
Ensure that all of the equipment such as the flag, wearing of protective equipment, is effectively on the
ATV and in reach while using the ATV;
Comply with the manufacturer’s instructions.

3.8.2

Prevention equipment
Wearing a protective motorcycle and snowmobile helmet compliant with standard
c.C-24, r.7 is required before unrolling the membrane so as to reduce the risk of head injuries in the
event of an accident;
Gloves;
Wearing individual protective glasses is mandatory;
Safety bib.

3.8.3

Responsibilities
It is management’s responsibility to ensure that every employee has the mandatory protective
equipment in his or her possession , is wearing it and is complying with the safe work method;
It is the responsibility of the site foreman to ensure that the personnel understand and comply with preestablished rules.
It is the worker’s responsibility to comply with all of the rules in effect at Texel Géosol.

Tools used (photo)

Cause/Description of risk

Protection

First aid

3.9 Risks for the eyes
3.9.1

Prevention
Workers must wear individual protective glasses with UV protection when unrolling the textile
or any white material;
Tools must have adequate protection;
Ensure that debris is collected and secured to prevent it from being projectiled;
Wear a safety visor or airtight goggles when cutting metal or handling hazardous materials.

3.9.2

Prevention equipment

Personalized corrective protective glasses and/or disposable protective glasses compliant with standard
CAN/CSA Z94.3 – M88 when the eyes or face are exposed to:
Moving particles;
Hazardous substances;
Rays of light or intense heat;
Metal projectiles;
Other risks of the same nature.
3.9.3

Responsibilities
It is management’s responsibility to ensure that every employee has in his or her possession
the mandatory protective equipment;
It is the responsibility of the site foreperson to ensure that personnel understand and comply
with preset rules;
It is the worker’s responsibility to comply with all of the rules in effect at Texel Géosol.

Tools used (photo)
Grinder

Causes/Description of risk
Wear a safety visor or airtight glasses
when cutting metal to prevent particles
from being projectiled into the eyes.

Protection

•(w)

First aid

3.10 Foot protection
3.10.1 Preventive measures
Ensure that all of the workers have in their possession a pair of compliant safety boots.
3.10.2 Prevention equipment
Every worker must wear protective footwear that is compliant with the CSA standard and design for the
risks indicated below when their feet could be injured by:
Perforation;
Falling objects that are heavy or can cut;
Contact with metal being welded; or
Contact with hot or corrosive liquids.
3.10.3 Responsibilities
It is management's responsibility to ensure that every employee has in his or her possession
the mandatory protective equipment;
It is the responsibility of the site foreman to ensure that personnel understand and comply
with preset rules;
It is the worker’s responsibility to comply with all rules in effect at Texel Géosol.
Tools used (photo)

Causes/Description of the risk

Generator, roll of material,
lifting
bar,
rolling
equipment, etc.

Wear a safety visor or airtight glasses
when cutting metal to prevent
particles from being projectiled into
the eyes.

3.11 Thermal constraints (heat/cold)

Protection

First aid

•

3.11.1 Preventive measures
Ensure that the necessary prevention measures are followed as a result of monitoring weather
conditions and taking into consideration ambient factors depending on the type of site;
Refer to the CSST’s heatstroke prevention guide to ensure better planning (document in
10.1.1).
3.11.2 Prevention equipment
Extreme heat:
Wear light-coloured clothing or items that promote the evaporation of sweat, etc.;
Plan periodic breaks to allow the worker to become refreshed in a shady area;
Provide bottles of cold water and require workers to hydrate themselves in accordance with
the quantities prescribed by the heatstroke prevention guide appended to this document.
Intense cold:
Wear warm clothing adapted to winter and that allows sweat to evaporate;
Plan periodic breaks to allow the worker to warm up in a sheltered area;
Provide the worker with any other recommendations stipulated in the cold workplace guide
for the prevention of frostbite and hypothermia; appended.

3.11.3 Responsibilities
Is management's responsibility to ensure that every employee understands the importance of
the measures put in place to limit probable sources of danger;
It is the site foreman's responsibility to ensure that personnel understand and comply with the
preset rules so as to prevent worker heatstroke and dehydration;
Is the worker's responsibility to comply with the measures put in place by Texel Géosol.

3.12 Handling loads (risk of back injuries)
3.12.1 Preventive measures
Comply with the maximum number of two sandbags at a time during manual transport;
Make sure you have a good grip when lifting a load;
Never jump with a load in your arms;
Ensure that you are standing solidly on the ground when lifting a load;
Ensure compliance with handling postures and loads (maximum of 50 lbs).
3.12.2 Prevention and/or control measures
Transport heavy equipment as close as possible to the worksite;
Work in teams to safely lift loads;
Ensure that workers are familiar with safe load handling methods.
3.12.3 Responsibilities
When called back to work for the installation season, the superintendent must ensure that all
personnel have received the training necessary to properly operate each site;
Is management's responsibility to ensure that every employee has received training on
techniques used in the workplace;
It is the worker's responsibility to attend training and to comply with all rules in effect at Texel
Géosol;

3.13 Risks with vehicles
3.13.1 Preventive measures
Ensure that all loads are securely fastened to the trailer;
Ensure that the lights, brakes, foreign and flashing lights are operational;
Ensure that the vehicle was previously serviced;
Never drive under the effects of alcohol or drugs;
Comply with all road safety rules;
Report any incident or accident that occurs with the vehicle to your supervisor.
3.13.2 Prevention and/or control measures
Vehicle serviced according to the schedule set by the dealer or the vehicle leasing company;
Ensure that there is a surplus of fastening supplies available in each trailer and road vehicle;
Inspect the vehicle prior to each use.

3.13.3 Responsibilities
It is management’s responsibility to ensure that all road vehicles that are provided are in good
condition;
It is the worker’s responsibility to comply with all the traffic regulations in effect as well as
those stipulated by Texel Géosol.

3.14 Risk of fire and explosion
3.14.1 Preventive measures
Ensure that a functioning fire extinguisher is accessible;
Ensure compliance with work methods when using the grinder;
Never fill the generator with fuel when the motor is hot or operating;
Do not smoke in the presence of fuel;
Always use approved containers for chemical products;
Store chemical products in safe locations.
3.14.2 Prevention and/or control measures
Comply with the site contractor’s instructions at all times;
Carry any necessary fuel detection gear.
3.14.3 Responsibilities
It is management’s responsibility to ensure that storage space is provided for chemical
products;
Is the worker’s responsibility to comply with all rules in effect at Texel Géosol.

4. HEALTH AND SAFETY PREPARATION FORMS FOR A SITE (AXIOM PROGRAM)

Te,(el/
GEC'-0

Safety meeting form

• ~ O ,~
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HEALTH, SAFETY, AND ENVIRONMENT MEETING
Name of team leader:

Project #:

Project name:

Meeting date:

/

/

*** Please check the boxes below, following observation and evaluation, to confirm that the elements listed in each category are compliant.
Please rectify any non-conformity and ensure compliance.

RULES RELATING TO SAFETY AND PROTECTIVE EQUIPMENT
1.

Inspection of individual protective equipment (EPI)

•
Safety goggles .......................................................
•
Safety helmet ..........................................................
•

Safety footwear .....................................................

•
•
Other: ..............................................................
Safety gloves ..................................................

Safety bib ........................................................

2. Inspection of the state of tools and equipment

•
Condition of handheld and portable tools ...........
•
Condition of heating tools......................................
•
Safety devices (guards and switches) ....................
•

Condition of the machinery ....................................

•
•
Condition of rope ladders ..............................
•
Other: ..............................................................
Condition of the ATV and road vehicle ..........
Condition of electrical extension ...................

3. Evaluation and inspection of site cleanliness

•
Storage and piling of unused site materials ..........
•
Hygiene and rest facility .........................................
•
Collection of waste and site residue. .....................

Site trailer service ...........................................
Other: ..............................................................

•

ASSESSMENT OF THE RISKS SPECIFIC TO THE SITE
4. Presence of health and environmental risks

•
Ambient noise and vibrations ...............................
•

Chemical and combustible products .....................

Intervention in the case of a spill...................
Other ...............................................................

•

5. Presence of fire protection

•
Flame-retardant gear ..............................................
•
Extinguishers...........................................................

Other ...............................................................

6. Presence of risks relating to temperature

•
Cold prevention ......................................................
•

Heatstroke prevention ...........................................

Inclement weather protection ......................
Other ...............................................................

•

7. Working at heights
Protective equipment (harness and shock
absorbers) ..............................................................
Railing ......................................................................

•
•
Other ...............................................................
Maintaining a clean workspace .....................

•
•

Scaffolding ......................................................

IDENTIFICATION OF CORRECTIVE ELEMENTS (missing equipment, broken equipment, etc.)
List any improvements and/or comments:

l

MEETING ATTENDANCE SHEET
Name of worker (printed)

Signature

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
Sign of team leader

Date:

/

/

•

Internal incident and accident declaration form

EMPLOYEE DECLARATION OF AN OCCUPATIONAL INCIDENT OR ACCIDENT
Name of employee: ________________________________________ Position: ________________________________________
Date of incident: _____/_____/_____Time: ______________ Witnesses: ________________________________________
DIVISIONS
Texel innovative
technical materials
Texel Géosol
1 - - -- - -- l
Texel Coated materials

DEPARTMENTS

•
•

Logistics
Construction
- -- - ------i
Product development
Laboratory

1 - - -- - -- + - - + -- - - ------1

Sales and marketing
Production
1---------+-----+---------l
Engineering

•
•
•
•

TYPE OF SEVERITY

Quality and contin. Imp
Administration/finance
- -- - -- - - - - I
IT
Procurement/purchasing
Ind. /Outd. warehouse
Mechanics shop

•
•
•
•

First aid
Medical assistance
- -- - - -- !
Temporary assignment
Time lost

•
•
•

DESCRIPTION OF THE INCIDENT:
___________________________________________________________________________________________________________
___________________________________________________________________________________________________________
___________________________________________________________________________________________________________
___________________________________________________________________________________________________________
TYPE OF INJURY
Pain
Crushing
Scratch
Stick

PART OF THE BODY:
Head
Eyes
Mouth

Contusion
••,___ _______, •
,____ ____, •o·l-----------1
Cut

•

Burrs
Electrocution

Loss of hearing
Redness
Fracture
Strain
Irritation
Sprain
Burn
Heatstroke
Redness
Flash
Other:
TYPE OF EQUIPMENT THAT CAUSED THE INJURY:

•

Tooth
Ear
Shoulder
Arm
Elbow
Wrist
Other:

•

Hand
Finger
Stomach

--+---------!

Back
Thigh
Knee
Tibia
Ankle
Foot/Toe

•
•

PREVENTION PROGRAM FOR OCCUPATIONAL HEALTH AND SAFETY

Employee signature:_____________________________ Signature of the immediate supervisor:
___________________________
Date received: _____/_____/_____ Time received: _______________ Date received: _____/_____/_____ Time received:
_____
A false declaration made in an attempt to unduly receive benefits provided under the Act respecting industrial accidents and
_________________
workplace illness is liable to face prosecution and a fine. The benefits received as a result will have to be refunded and
disciplinary measures ranging all the way to dismissal may be taken against the employee who is at fault. The information
contained in this declaration is true and reflects what really happened.
White copy/EMPLOYER

Yellow copy /C.P.S.S.T

Pink copy/ HR or COORDINATOR Orange copy/EMPLOYEE
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Temporary assignment form (CSST form)

CSST

TEMPORARY WORK ASSIGNMENT

r

7

Employer
A . Identification of worker
S u rname and given name

Worker's CSST file
number

Address

Health insurance number

Dat e o f the event
.

-

Dat e o f re lapse.
recurrence o r agg ravation

Posta l code

Telephone n u mber
I

I

I

Job held a t ti m e of in jury

B . Identification of emplover
Name and address

Name o f person who can provide in formation

Name and address o f establishm ent for t h e temporary assig n ment

..

Experience file

..

I

Name of person who prepared the description (in capital letters)

'

'

'

'

'

'

'

I

Telephone number

Sign ature

I
Physician in charge of the worker

D . The physician in charge of the worker gives his opinion on the three criteria in Section 179 of the Act respecting Industrial Accidents and
Occupational Diseases (see over). An affirmative response to a// three questions is required for the assignment to be implemented.
1. Is the worker reason ably fit to perform t he wor k?

Yes

No

2. Is the work, despite t h e worker's in j ury, free o f danger t o h is health, safety a nd physical well-being?

Yes

No

3. Is the work beneficial to the work er's rehabi litation ?

Yes

No

Remarks

Physic ian's n ame (in capit al letters)

I Corporat;on number

I

Date

s;gn ature

I
Sections A, B , C and D of this form must be completed before removmg copies.

r
20 0 1 - A

(20 12-06)

Wh ite:
CSST

Green:
Employer
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Ye llow:

Physician i n charge

P ink:
Worker

7
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Workplace accident investigation and analysis form
FACT-FINDING AND INCIDENT ANALYSIS REPORT (from immediate superior)
Name of the injured person:
Date of the event:

/

Circle the injured body part

/

Hour:
Department or site:
Witness(es):
Supporting picture: YES

•-----

NO

•

Equipment which caused injury:
Weight of handling:
Description of the facts:

Explain what caused the event.
Colleague and equipment :
Pain already present:
Missing security equipment:
Lack of knowledge or experience:
Cluttered working space :
Defective, broken, inadequately maintained or used working tool:
Unstable, slippery or damaged ground, oil spill, etc.:
Other:

List the preventive and corrective measures which could eliminate the causes of the incident (assign the task and establish a timeline):
Preventive or corrective measures

Person in charge

Signature of the immediate superior:

Date:

/

/

Signature of the employer:

Date:

/

/
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5. SPECIFIC RISKS
5.1 Thermal constraints due to heat

Table 17 - Humidex Based Response Plan by OHCOW
Humidex 1 foderate physical work,
unacclimatized worker_
OR Heavy physical
work , acclimatized
worker

25-29

Response

• supply water to workers on an "as
needed" basis

Humidex 2 - Moderate
physical work,
acclimatized worker_ OR
Light physical work,
unacclimatized worker

32-35

• post Heat Stress Alert notice

30-33

• encourage workers to drink extra water

36-39

• start recording hourly temperature and
relative humidity
• post Heat Stress Warning notice

34-37

• notify workers that they need to drink
extra water

40-42

• ensure workers are trained to recognize
symptoms
• provide 15 minutes relief per hour

38-39

• provide adequate cool ( 10-"l 5°C ) water

43-44

• at least 1 cup (240 ml) of water every 20
minutes
• workers with symptoms should seek
medical attention

40-42

43-44

• provide 30 minutes relief per hour in
addition to the provisions listed previously
• if feasible provide 45 minutes relief per
hour in add ition to the provisions listed
above
• if a 75% relief period is not feasible then
stop work until the Humidex is 42°C or
less
• stop work until the Humidex is 44 °C or less
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5.1.1

How to use the chart

To begin, calculate the corrected air temperature.
(A) Take the air temperature in the shade.
(B) Correct the temperature based on relative humidity.
20 % ..................... add 2 °C
60 % ...................... add 5 °C
25 % ..................... add 1 °C
65 % ...................... add 5,7 °C
30 % ..................... no adjustment
70 % ...................... add 6.4 °C
35 % ..................... add 0.9 °C
75 % ...................... add 7.1 °C
40 % ..................... add 1.8 °C
80 % ...................... add 7.7 °C
45 % ..................... add 2.7 °C
85 % ...................... add 8.3 °C
50 % ..................... add 3.5 °C
90 % ...................... add 8.9 °C
55 % ..................... add 4.3 °C
(C) Correct the temperature based on how sunny it is. When the air temperature and
humidity are measured at the workplace:
If the worker is exposed to direct sunrays............................................................... add 4.5 °C
If the work is being carried out under a cloudy sky or in the shade........................... add 2 °C
If the work is being carried out indoors, with no source of radiant heat......... no adjustment
When the air temperature and humidity are obtained from the regional weather service:
If the worker is exposed to direct sunrays.................................................................. add 6 °C
If the work is being carried out under a cloudy sky or in the shade........................ add 3.5 °C
(D) Correct the temperature based on clothing.
Cotton suit (overall) ................................................................................................ add 4.4 °C
This correction is not sufficient for waterproof clothing. The worker must be monitored closely.
Have you done your calculation (A+B+C+D)? Find the results on the chart.
If it is between two numbers, take the highest one.
On the chart, identify the risk level according to type of work over a period of one
hour.
The chart presents three types of work: light (operating a machine), moderate (moving
around, pushing and lifting), heavy (working with a pick and shovel).
Review the preventive measures associated with each colour.
34
Note:
REGARDLESS OF THE RESULTS OBTAINED WITH THE
CHART, THE WORKER MUST STOP HIS OR HER ACTIVITIES
AS SOON AS HE OR SHE HAS SYMPTOMS OR SIGNS OF
HEAT-RELATED ILLNESS
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5.1.2

Preventive measures – Employer’s responsibilities

Employer’s responsibilities – Green zone
Before hot weather
Prepare an action plan describing the measures to take on hot days while taking into
consideration work conditions (for example, task requirements, equipment or
clothing worn).
Be prepared to quickly administer first aid (communication system, trained first
aiders, contract with a hospital emergency room, etc.).
Notify workers and supervisors of the dangers of, and conditions conducive to, heat
stroke, as well as about preventive measures, symptoms and signs to watch for, as
well as care to administer in the event of illness.
On hot days
Remind workers and supervisors of the preventive measures.
Assess the risk several times per day.
Provide workers with sufficient quantities of cold water. Make sure they have access
to it and drink it.
Immediately stop the work of a person who presents symptoms or only one sign of
heat-related illness. Alert the first-aid worker and review the prevention measures.
Employer’s responsibilities – Pale green zone
Watch out for workers who are not acclimatized!
You must apply the measures indicated for the pale green zone in addition to those
appearing in the dark green zone only if the workers are not acclimatized. We
consider that it takes five (5) days for a worker to be partially acclimatized as long as
he or she is performing a task with the same requirements and the heat is constant.
After five (5) days, measures taken in the dark green zone should be sufficient to
make the work safe.
Ramp up supervision in order to quickly recognize the symptoms and signs of heatrelated illness.
Apply one of more of the following preventive measures:
Adjust the work pace based on the weather conditions while taking into
consideration workers’ abilities and how they adapt to the heat;
Put off non-essential, hard tasks until later in the day, or until cooler weather arrives.
If the workers are acclimatized you do not need to apply the measures indicated in
the pale green zone.
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Employer’s responsibilities – Yellow zone
In order to be able to continue with activities, you must ensure that working conditions are
safe. Start by applying the measures indicated in this section and the one previous (pale green
and yellow zones) then reassess the situation. The risk should be in the green zones; otherwise
you must apply the measures indicated in the following section.
(Cont’d)
Assign lighter tasks;
Configure the work and rest areas in the shade, in a cool spot, or in an air conditioned
area;
Rotate tasks among workers;
Encourage teamwork;
Provide mechanical assistance for handling;
Use a fan to create air flow towards the workers if the air temperature is not too
high;
Exhaust heat and steam from buildings with a ventilation system, and insulate radiant
heat sources.
Grant workers breaks every hour and forbid them from working alone.
Breaks must be increasingly longer as the corrected air temperature increases. Breaks
can be shortened if they are taken in the shade or in a cool location.
Employer’s responsibilities – Red zone
In order to be able to continue with activities, you must immediately ensure that working
conditions are safe. Apply the measures indicated in the previous section then reassess the
situation. The risk must be in the green zones if the workers do not take breaks, or in the
yellow zone if they take a break every hour.
Refer to the chart to verify that the measures taken make work conditions safe.
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5.1.3

Preventive measures – Worker’s responsibilities

Worker’s responsibilities – Green zone
Drink sufficient quantities of cold water at the frequency indicated on the chart, even
if you are not thirsty. Also drink regularly before and after work; avoid alcohol and
coffee. It is not enough to just quench your thirst when you are sweating a lot.
If possible, wear light-coloured, lightweight clothing that allows sweat to evaporate.
Cover your head when working outside.
Monitor your reactions and those of your colleagues to detect the early signs and
symptoms of heat-related illness.
Immediately report to colleagues, first-aiders, and your supervisor if a fellow worker
presents with unusual behaviour.
Stop working at the first symptoms of heat-related illness. Alert your supervisor or
the first-aider.
Exercise even greater caution in the event of health problems or medications.
Worker’s responsibilities – Pale green zone
Adjust your work pace according to your tolerance.
Take breaks in the shade in a cool or air-conditioned location.
5.1.4

Signs

Be attentive to the symptoms and signs of heatstroke!
If the worker presents with the following symptoms:
Muscle cramps;
Shivers;
Heartburn;
Stomach ache;
Dizziness, vertigo;
Unusual fatigue or a general feeling of being unwell;
Headache.
The worker must immediately alert his or her supervisor or first aider and rest in the shade or in
a cool location under supervision and drink water until he or she has made a full recovery.
If the worker does not recover completely or presents with one of the following serious signs:
Confusion ;
Incoherent speech;
Aggressive, bizarre behaviour (acting as if drugged);
Loss of balance;
Loss of consciousness;
Vomiting.
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This is a MEDICAL EMERGENCY! Take action immediately! Treat the person as if he or she has
heat stroke.
5.1.5

Take the following actions
Alert emergency services: first-aiders in the workplace and call 911.
Carry the person into the shade or a cool location.
Remove the person’s clothing.
Splash the person’s body with water.
Provide as much ventilation as possible.
Give the person small quantities of cool water if he or she is conscious and lucid.
The first aider will be able to determine if the person’s body temperature is elevated,
his or her breathing is abnormal, and his or her pulse is fast.

5.2 Thermal constraints due to cold
5.2.1

Where can it happen?

Indoors
In refrigerated warehouses, meat packing facilities, abattoirs and other refrigerated places as
well as some work places that are not adequately heated.
Outdoors
During construction and transportation work, farming, utilities and other outdoor work
activities including scuba diving.
5.2.2

Dangers for health and safety

For health
The danger can be limited to certain parts of the body or generalized.
In the first case, it is especially the extremities (fingers, toes, nose, cheeks, ears) that risk
being affected. There is a danger of frostbite1 and immersion foot or trench foot2.
In the second case, the danger is hypothermia.
For safety
The danger is related to a reduction in manual dexterity when the skin temperature on the
hands falls below 16°C.
In the case of hypothermia, the danger is related to reduced vigilance and ability to make
rational decisions.
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5.2.3

Exposure to the cold

In cold weather, increases in body temperature are primarily generated by metabolic activity.
Heat loss can occur through different routes:
Through contact with cold objects or cold water;
Through contact with cold air; wind is therefore a critical factor;
Through the evaporation of sweat when the work is arduous;
And finally, through radiation.
Note that clothing provides insulation that restricts these exchanges of heat.
When the body is exposed to the cold, there is a risk that heat loss will exceed any gains and that
consequently, the body’s temperature could decrease abnormally. However before this
imbalance occurs, the body will react to maintain its temperature.
The body fights uses cutaneous vasoconstriction to fight off internal temperature drops. A
smaller quantity of blood transports the heat to the skin, thereby reducing heat loss into the
atmosphere. This reaction by the body, which reduces the skin’s temperature, increases the risk
of frostbite on the extremities (fingers, toes, nose, cheeks, ears).
Shivering is another indication of the body’s thermoregulation mechanism (temperature
regulation function that heats up the body). It must be interpreted as an alarm signal and prompt
immediate preventive action.
5.2.4

Risk factors

The risk factors affecting the worker’s health and safety can be related to personal conditions as
well as the work situation.
Factors relating to the person:
Inadequate clothing;
Lack of training and information about risks, preventive measures, and emergency
measures;
Fatigue ;
The presence of previous injuries caused by the cold;
The existence of blood or circulation disorders;
The consumption of alcohol or tobacco;
The absorption of certain medications or drugs;
A dietary deficiency.
Factors relating to work situation
The lack of training and information provided to colleagues and supervisors about the
risks, preventive measures and emergency measures;
Air temperature;
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Air speed;
Contact with cold objects;
The air humidity level5 ;
Immersion in cold water;
Duration of exposure to the cold;
The work load (physical activity6);
The poor design of tools or equipment (for example, an order can only be handled
with bare hands or requiring pressure to be maintained in a static position);
The lack of a safe work method (for example, a worker who is isolated in a cold
location).
5.2.5

Preventive measures

The preventive measures that are applicable in situations of constraints caused by the cold may
be technical, administrative, or personal. They can be classified into these categories based on
the air temperature of the Eolian cooling index (refer to the chart of recommendations in the
next pages).
Technical controls:
Local or overall heating of the work station;
Heated shelters;
Metal handles and metal bars covered with thermal insulation;
Machines and tools designed to be used without the worker having to remove his or
her gloves or mittens;
Mechanical air distribution designed so as to prevent air currents in refrigerated
areas;
Screens preventing or limiting wind exposure;
Handling aides that help to reduce the work load and at the same time, sweating.
Administrative controls:
Training and information about the risks, preventive measures, and emergency
measures;
Mutual supervision to recognize the signs or symptoms of a health or safety problem;
Limitation of the work load so as to prevent excessive sweating;
The presence of a communication system in an isolated work location;
The reorganization of work to accomplish tasks during the hottest times of the day;
The establishment of a workplace supervision protocol including temperature and air
speed measurements;
The establishment of alternative work warm-up plans. (In the event of alternate work
positions;
Warming up becomes imperative.
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Personal protection:
Clothing (for the body and for the extremities) designed based on the weather, the
activity level, and tasks to accomplish:
Several layers of clothing insulate better than one thick layer because of air layers
which provide good insulating properties. Clothing must not interfere with the
evaporation of sweat,
Clothing must be waterproof if the work is carried out in a humid environment, and
be windproof if the worker is exposed to wind,
Clothing must be kept clean and dry,
It is important to cover your head to limit heat loss through this part of the body (40%
and more);
A diet rich in fat and carbohydrates (for example pasta, rice, potatoes, dairy products)
and the absorption of warm beverages.
Tempmture

en •c

I Recommandations

< 16"

Pour preserver sa dexterite lorsqu "o n execute lln travai l de precision a main s nues d 'une duree de p lus de
10 minutes, ii faut se rec.hauffer les ma ins a l'aide d'un dispos itifde chauffage local. Si la dextf!rite n'est pas
nece ssaire et qu' il s'ag it d' un travai I sedentaire, ii fa u·t po rter des gants.

< 4•

Po ur se prot ege r de l' hypo thermie, ii faut prevo ir l a protection du corps entier avec des vetemerits iso lants.
La pro tection co ntre le vent peut se faire au moyen d 'ecra ns ou de vetements de de ss us agissant comme
coupe-venl Le svetements d o ivent correspondre au degre de froid et au nivea u d "activite physique de la
personne. Les vetements moui lles, y compris les chaussettes et les semelles en feutre , d o ivent etre remplaces par
des vet em en ts secs. Si la dexterite n'est pas necessa ire et qu 'i l s'agit d'un trava il leger, ii faut po rter de s gants.

< 2"

Un travai lleur qui t o mbe a l'eau ou dont lesvetements so nt mouilles doit aussitOt recevo ir desvetements secs et
etre traite po ur hy pothermie.
Les manches d 'o utils et les leviers de commande en metal doivent etre recouverts d 'un iso lant thermique.
de sante du trava ill ell r doit etre pri s en co nsideration .

'-r

A cette temperature, l 'etat

< -7"

l e travail leur do it etre inforrne de l a prese nce de surfaces dont la temperature est inferieure it - 7 • et eviter leur
contad avec la peau nue. Si la dext erite n'est pa s necessa ire et qu ' i I s'agit d 'un trava il m oye n, ii devrait po rter
des gants.
Pro teger le s main s avec des mitai nes et uti li se r des outi l s ou des orga n es de commande conc;:us pour etre manies
sans qu'i1 so it necessa ire d'en lever cette protectio n.

-17,5"
-24"

.""I
.

Une attestation medica le est reco mmandee en cas d 'ex po sition regu liE!re en dec;:a de cette temperature.

.

II faut pre'Vo ir des abris chauffes, situes

< -7"

a prox imite de la zone de travai l, pour le rechauffement perso nnel.

Un frisson Intense, des fourrnillements, une perte graduelle de la sensibiliM, un sentiment de fatigue excessive,
un assoupissement, une irrilabiliM ou une euphorle sont autant de signes lndiquant que le travailleurdoil
imm<!diatement retoumer a l'abri chauff~.
Un compagnon de travai l ou un supervi se ur d oit assurer une surve ill ance permanente. II faut eviter que la charge
de trava il rende les vetements humide s et, sinon , prevoir l a possibi l ite d e se changer. le travai l doit etre orga nise de
fac;on a reduire au minimum la duree des stations immobile s debo ut o u assises. Les siege s met:a lli ques doivent etre
recouverts. L'expos iti o n aux co u rant s d'air d o it etre eYitee auta nt que poss ible. Le perso nne l do it etre i nforme des
points suivants :

< -12"

a. m et h o de de recha uffement et premiers secou rs ;
b. com ment s'habi ll er pour l e froid ;
C. ce qu ' il faut boire et manger ;
d . comment reco nnaitre !'imminen ce d' une gelure ;
e. signes et sympt Omes permettant de reco nnaitre !' imminence d' une hypothermie
o u d 'un refro idi sse ment excess if, m e me en l 'a bse nce de fri sso n s;
f. meth o de s de trava il favo risa nt la sec urite.

L'ind ice de refroidissement fO lien peut ~re determine a l'aide du tab leau 1.,
prendre en fonction du refroidissement eolien_

5.2.6

~

la page 11. Voir aussi le tableau 2, pase 12, p:>Ur connaitre les mesures 3

First aid

Chart 4 (see below) presents a summary of first aid applicable in the event of health problems
due to cold exposure.
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5.2.7

Legal aspects

The Act Respecting Occupational Health and Safety (s-2.1) specifies the obligations of
the employer and the worker.
Employer obligations
The employer must take the necessary measures to protect the health, safety and physical
integrity of the worker and must specifically:
See that the establishments under its authority are so equipped and laid out as to
ensure the protection of the worker. (Art. 51.1°);
Example: The refrigerated warehouse, where one or more workers may
occasionally work, is equipped with a communication system.
Make sure that the organization of the work and the working procedures and
techniques do not adversely affect the safety or health of the worker (art. 51.3°);
Example: The organization of the work at the site requires alternating workingwarming-up periods when required by weather conditions.
Use methods and techniques intended for the identification, control, and elimination
of risks to the safety or health of the worker; (art. 51,5°) ;
Example: The employer monitors the workplace by taking the temperature and
measuring wind speed as required, to be able to take necessary measures in order
to control the risks of exposure to the cold.
Supply safety equipment and see that it is kept in good condition; (art. 51,7°) ;
Example: The tools are designed so that they can be used without removing gloves.
Give the worker adequate information as to the risks connected with his work and
provide him with the appropriate training, assistance, or supervision to ensure that
he has the skills and knowledge required to safely perform the work assigned to him;
(art. 51,9°) ;
Example: The attendant on the mechanical lift has received information about the
dangers of exposure to cold and appropriate training on preventive and emergency
measures.
Every employer who has an establishment of a category identified for that purpose by
regulation must see that a prevention program for each establishment under his
authority is implemented, (Art. 58).
Worker’s obligations
The worker must:
Become familiar with the prevention program available to him (Art. 49.1°);
Take the necessary measures to ensure his health, safety, or physical well-being (art.
49.2°) ;
Example: The worker dresses in an appropriate manner based on the nature of his
work situation.
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Participate in the identification and elimination of risks of work accidents or
occupational illness in the workplace (art. 49,5°) ;
Example: The worker participates in mutual supervision to be able to recognize the
signs or symptoms of a health or safety problem in himself or his colleagues
Regulation respecting occupational health and safety (RSST) stipulates the
applicable standards with respect to temperature, heating, and the efficiency of the
equipment that has been used or installed to ensure compliance with these standards.
Temperature (art. 116)
Subject to sections 117 and 118, in any closed rooms, an appropriate temperature
shall be maintained considering the nature of work performed therein as well as
outdoor climatic conditions; if such temperature cannot be reasonably maintained, a
heated place shall be put at the disposal of workers.
Stationary work station (art. 117)
In any establishment, the minimum temperature prescribed in Schedule IV shall be
maintained at any stationary work station inside a building according to the type of
work performed, except if the purpose for which the rooms are used or the nature of
a process or of the products handled requires a cooler temperature, and unless the
work station is situated in a motor vehicle, or the work involves maintenance,
inspection or repairs outside the workshop, the standards stipulated in the Appendix
do not apply.
Lunch room (art. 118)
Where a lunch room is put at the disposal of workers for eating their meals, the room
shall be kept at a minimum temperature of 20 °C.
This section does not apply to facilities used as offices.
Heating (art. 113 to 115)
Standards relating to heating apply to the design and installation of devices used to
ensure air quality.
Operational status of equipment: (art. 5)
Any equipment that is used or installed inside an establishment for the purposes of
ensuring the ventilation and temperature conditions stipulated by this regulation or
oversee temperature conditions that comply with this regulation are always in effect
and function properly during the establishment’s hours of operation so as to ensure
the performance for which it was designed.
Appendix IV of the RSST: standard s of temperatures in establishments for stationary
positions*
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Temperature
mlnlmale
obligatoire

Nature du travail execute
Travail leger en position assise, notamment tout travai l cerebra l, travai l de
precision ou qui consiste a lire ou a e<: rire
Travail physique leger en position assise,
notamment travail de couture avec
machines electriques et t ravail sur
petites mach ines-outlls
Travail leger en position debout,
not amment t ravail sur machines-outils
Trava fl moyen en position debout,
not amment montage et ebarbage
Travail penible en position debout,
notamment forgeage et travail manuel
avec outils lou rds

• Poste fixe : poste de t ravail qui requiert que le travameur exerce ses
fonctions pendant au moins 4 heu res durant sa journi-e de travail sur une
surface habituelle de 30 metres carres ou moins.

5.2.8

Tables

Table No. 1 – Determining wind chill
Where T air = Air temperature in °C and V10 = Wind speed observed at an altitude of 10 m, in
km/h.
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Table No. 2 - Danger of wind chill and risk of frostbite
••

En presence de vents soutenu s de plus de 50 km/h, la gelure peut survenir en moins de temps.
Dans certain es parties du pays au climat plus doux (comme le sud de !'Ontario ou les provinces atlantiques, sauf le L.brador), l'avertissement de
refroidi ssement eolien est emis a -35 environ. Plus au nord, les gens sont davantage accoutumes au froid et leur corps s'est adapte a des conditions plus
rigoureu ses. Environnement Canada emet done des averti ssements de refroidissement eoli en a des valeurs progressive ment plus elevees en se depla~ant
vers le nord. La majeure partie du Canada est avertie environ -45. Les residents de l'Arctique, du nord du Manitoba et du nord du Quebec sont avertis
-50 environ, et ceux de l'Extreme-Arctique, a-55 environ.

a

a

Source: Site Web d'Environnement Canada : www.smc.ec .gc.ca/education/windchill / .

Table 3: Environment Canada's Wind Chill Chart
(for general public, with limited outdoor exposure)

Wind Chill

Risk of frostbite

Health Concern

Oto -9

Low

Slight increase in discomfort

-10 to -27

Low

Uncomfortable

What to do
Dress warmly, with the outside
temperature in mind.

Dress in layers of warm clothing,
with an outer layer that is windRisk of hypothermia if outside resistant.
for long periods without
adequate protection
Wear a hat, mittens and scarf.
Keep active.

-28 to -39

Increasing risk: exposed
skin can freeze in 10 to 30
minutes

Check face and extremities
Dress in layers of warm clothing,
(fingers , toes, ears and nose) with an outer layer that is windfor numbness or whiteness
resistant.
Risk of hypothermia if outside Cover exposed skin: wear a hat,
for long periods without
mittens and a scarf, neck tube
adequate protection
or facemask . Keep active.

-40 to -47

Check face and extremities
Dress in layers of warm clothing,
(fingers , toes, ears and nose) with an outer layer that is windfor numbness or whiteness
resistant.
(frostbite)
Cover all exposed skin: wear a
Risk of hypothermia if outside hat, mittens and a scarf, neck
for long periods without
tube or face mask.
adequate protection
Keep active.

High risk : exposed skin
can freeze in 5 to 10
minutes*

WARNING LEVEL** High risk : exposed skin
-48 to -54
can freeze in 2 to 5
minutes*

Check face and extremities
frequently for numbness or
wh iteness (frostbite)

Be careful. Dress very warmly in
layers of clothing, with an outer
layer that is wind-resistant.

Serious risk of hypothermia if
outside for long periods

Cover all exposed skin: wear a
hat, mittens and a scarf, neck
tube or facemask.
Be ready to cut short or cancel
outdoor activities.
Keep active.

-55 and colder

High risk : exposed skin
can freeze in less than 2
minutes

DANGER!
Outdoor conditions are
hazardous
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Table No. 3 – Work warm-up schedule for a four-hour shift *
•

Le regime s'applique
Pour un travail leger

a un travail modere a lourd avec des pauses de rechauffement de 10 minutes dans un endroit chauffe.
a modere, le regime s'applique un cran plus bas . Par exemple, a -35 •c, lorsqu'il n'y a pas de vent notable,

un travailleur qui execute une tiiche exigeant peu de mouvements doit avoir un regime de 40 minutes de travail (au lieu de 55 min).
En etant moins actif, le corps produit moins de chaleur et, par consequent, se refroidit plus rapidement.
•• A defaut de pouvoir mesurer la vitesse du vent, on peut l'estimer ainsi : un vent de 8 km/h est suffisant pour faire bouger
un drapeau leger; a 16 km/h , le drapeau est completement deploye; a 24 km/h, le vent souleve une feuille de pa pier journal;
a 32 km/h, ii cause de la poudrerie.

Table 13: Work Warm-up Schedule for Ourdoor Acriviries
Air Temperature Sunny Sky

No Noticeable Wind

SmphWind

10 mph Wind

15 mph Wind

20mphWind

'C

•F

Max . Work

No. of

Max. Work

No. of

Max. Work

No. of

Max. Work

No. of

Max. Work

No.of

(approx)

(approx)

Period

Breaks"

Period

Breaks

Period

Breaks

Period

Breaks

Period

Breaks

-26' to -

-1 5' to -

28'

'19°

·I20 min.

1

'120 min.

I

75 min.

2

55 min.

3

40min.

4

120 min.

')

75 min.

2

55min.

3

40 min.

4

30 min.

5

75min.

2

55 min.

3

40 min.

4

30 min.

5

55m in.

3

40min.

4

30 min.

5

40 min

4

30min .

5

30 min.

5

-29' to-3 ·I° -20°10 -24 '
-32° to -

340

-25' to -29°

-35° to -

-30' to-

37'

34°

-38' to -

-35° to -

39°

39°

-40' to -

-40° to -

42'

440

-43° &

-45' &

Non-emergency work

below

below

should cease

Non-emergency work

Non-emergency work
should cease
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Tableau No. 4 – Health problems and first aid
• Le manue l Secoluisme en milieu de travail donne des indications pour reconn aitre les diff.erents signes
et sympto mes de ge lure et d'hypoth-ermie et recom mand e des mesures de premiers secours.

Probleme de sante et symptomes

Premiers secours

Les gelures'
Sensati o n de picotement, engourdissement progressif,
perte gradue ll e de la sensibi lite prog ressa nt vers une
i nse nsibil ite tota le.
La peau devient blanche, g lacee et cireuse.

Lors que la gelure est su perficielle, rec hauffez loca lement et
lentement les parties atteintes pa r des co m presses ti ed es.
Ne pas frictio nner les parties ge lees (les lesions ri sq uent
d'etre aggravees a cause des cristaux de glace qui se so nt
formes dans les ti ss us). Le recha uffement par de s exerc ices
n'est pas recommande une fois la gelure prise a ca use de la
possibi lite d'aggrava tion des effets. Ne pas faire ma rcher la
victime. S' il n'y a pas de retour de se nsibilite ou de circulati o n, ii faut avoir recours a l'a ide med ica le.

Le pied d'immersion - le pied des tranchees
Rechauffez et sec hez le pied. Preve r,ez to ute a utre
expos itio n et ayez recou rs ;\ une aide med ica le.

Dou leur inten se au pied , avec enflure.
La deco lorati o n de la pea u peut etre causee
par une longue immersion dans l'eau froide.

L'hypothermie•
Extrem ites fro ide s et engou rdi sse ment au point de
provoquer de s ma lad resses ; g rel otteme nt tres marque ;
ba iss e de la v igilance, manq ue de co ncentration ; possi bi lite
de comportement inh a bituel ou biza rre ; a noter que,
lorsque l' hypothermie devient plu s grave, le grelottement
peut cesser. Sans traitement, ii peut y avo ir perte de
consci ence, co ma et mort. L'hypothermie peut se produire
a des temperatures au-dessus du point de conge lation.
La temperature ce ntrale du corps ba isse en dessous de 35 °C:..

Li mitez la de pen se energetique de la victime au minimum
tout en la gardant eve ill ee. Ne pa s la fa ire marcher, utili sez
plutot une civiere. Rechauffez-la da ns une piece cha uffee.
Prowrez-lui des vete ments secs et enveloppez-la dans des
co uve rtures. Ne pas rechauffer les extre m ites et le co rps en
me me temps (le retour so ud a in du sa ng froid des extremites
vers le cae ur peut provoq uer un abaissement de la temperature interne et un choc). Dans les cas plu s ser ieux, pl acez la
victime dans un sac de co ucha ge avec une autre perso nne
pour favoriser l'ec ha nge de chaleur. Donnez des boissons
ti edes, sucrees et non alcoo lisees. Ayez reco urs a l'aide
med ica le pou r des co nse il s ou de !'ass ista nce aussit ot
que possib le.

5.3 Enclosed spaces (compliance with RSST articles: 298 to 303)
5.3.1

Employer’s obligations
Ensure that workers who have the knowledge, training, or experience necessary to
perform a task in an enclosed space are accustomed to such tasks (training in a closed
space must be provided by a certified organization);
Ensure that workers who have the knowledge, training, or experience required to
perform a rescue in an enclosed space must be accustomed to such tasks (rescue
training in closed spaces must be provided by a certified organization);
Any person who is not assigned to a task or to perform a rescue in an enclosed space
is prohibited from entering the space.
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5.3.2

Safe work methods
Gathering information before work: Before any work or task is carried out in an
enclosed area, the following information shall be available, in writing, on the work
premises:
information on the specific dangers associated with the enclosed area and that
concern:
(a) the prevailing internal atmosphere, namely the concentration of oxygen,
inflammable gases and vapours, combustible or explosive dust as well as the
categories of contaminants likely to be present in this enclosed area or nearby;
(b) the fact that the natural or mechanical ventilation is insufficient;
(c) the materials that are present there and that can cause the worker to sink, to
be buried, or to drown, such as sand, grain or a liquid;
(d) the interior configuration;
(e) energies such as electricity, moving mechanical parts, heat stress, noise, and
hydraulic energy;
(f) ignition sources such as open flames, lighting, welding and cutting, static
electricity or sparks;
(g) any other special circumstances such as the presence of rodents or insects;
The prevention measures that should be taken to protect the health and to ensure
the safety and well-being of workers, and in particular those concerning (The
prevention measures covered in this section must be determined by a qualified
individual and implemented :
(a) safe methods and techniques for carrying out the work;
(b) appropriate and necessary equipment to perform the work;
(c) the personal or collective protective means and equipment that the worker
shall use when performing his work;
(d) the rescue procedures and equipment stipulated in section 309.
Information provided to workers prior to performing work: Information referred to
in subparagraphs 1 and 2 of the first paragraph of section 300 shall be conveyed and
explained to all workers before they enter an enclosed area; this information shall be
given by someone who is capable of adequately informing the workers on how to
perform the work safely.
Ventilation: Except in cases where the safety of workers is ensured in compliance
with paragraph 3 of section 303, no worker may enter or be present in an enclosed
area unless the latter is ventilated either by natural or mechanical means such that
the following atmospheric conditions are maintained:
a) the concentration of oxygen shall be greater than or equal to 19.5% and less
than or equal to 23%;
b) the concentration of flammable gases or vapours shall be less than or equal to
10% of the lower explosion limit;
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c) the concentration of one or more contaminants referred to under the
subparagraph a) of paragraph 1 in the first paragraph of section 300 shall not
exceed the standards provided in Schedule I for these contaminants.
d) If it proves impossible to maintain an internal atmosphere in compliance with
the standards provided under subparagraphs 1 and 3 of the first paragraph by
ventilating the enclosed area, a worker may only enter or be present in this area
if he wears the respiratory protective equipment specified in section 45 of the
RSST and if the internal atmosphere of this enclosed area complies with
paragraph b) of the ventilation section.
Combustible dust: No worker may enter or be present in an enclosed area where
there are combustible dusts posing a risk of fire or explosion unless the safety of the
worker is ensured by the implementation of one of the following procedures:
a) by maintaining and controlling such dusts at a safe level;
b) by controlling existing ignition sources in the enclosed area associated with
the training of the worker by a qualified person, on the methods and techniques
to be used for performing the work safely;
c) by making the atmosphere in the enclosed area inert, associated with the
worker wearing the respiratory protective equipment specified in section 45 and
the training of the latter in compliance with paragraph 2.
5.4

4-Gas Detector
5.4.1

Regulation respecting occupational health and safety

According to the Regulation respecting occupational health and safety (RSST), it is the
employer’s responsibility to ensure that workers have a valid means of protection for identifying
hazardous substances that could be associated with the type of work being performed. These
articles must be followed:
Art.43. Controls: In any establishment that employs 50 workers or more where the concentration of gases,
dusts, fumes, vapours or mists at a work location exceeds or could exceed the standards prescribed in Schedule
I, the concentration of such gases, dusts, fumes, vapours or mists emitted into the work environment
concerned shall be measured at least once a year, in compliance with paragraph 1 of section 44.
These measurements shall also be taken each time there is a change in industrial processes or each time
equipment is installed for improving the quality of the air in the work environment of the establishment.
The results of any measurement of the quality of the air taken in the work environment by the employer shall
be entered in a register that shall be kept by the employer for a period of at least 5 years.
Art. 44. Methods: Dusts, gases, fumes, vapours, and mists found in the workplace environment shall be
measured in the respiratory zone of workers or, if this proves to be impossible owing to the lack of equipment
for taking a sampling in this zone, then outside the breathing zone but in a place located as close as possible to
such zone.

These dusts, gases, fumes, vapours, and mists found in the workplace environment shall be sampled and
analyzed to obtain an accuracy equivalent to that obtained by applying the methods described in the
Sampling Guide for Air Contaminants in the Workplace published by the Institut de recherche RobertSauvé en santé et sécurité du travail du Québec.
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5.4.2

Preventive measures for the detector
When work is performed with the 4-Gaz detector, it is important that workers who
must use this type of instrument have received training on bump test methods and in
device calibration ;
The “bump test” must be performed daily if the work is carried out in a space where
there is potentially hazardous gas present. In a case were users no longer need to use
this equipment, the bump test must be carried out at least once a month in order to
keep the device cells in good working order;
The device must be calibrated every month.
Work at heights:
1. Wearing of a safety harness is mandatory for work carried out at heights in
excess of 3 metres, even when occurring inside an elevated platform.
2. The safety harness must be equipped with a shock absorber.
All employees who are required to work at sites where safety harnesses are
necessary must be trained on their operation and on the importance of wearing this
type of equipment;
An inspection of the safety harness and energy absorber must be performed prior to
each use;
Whenever possible, collective measures may be taken by the employer to ensure
worker safety against falls.

5.4.3

Protective equipment
The safety harness must comply with standard CSA Z259.10-M90, and used with one
of the following systems:
1. Energy absorber to which a safety line is connected preventing a free-fall of more
than 1.2 metres;
2. A roller-retractor including a connected energy absorber.

5.4.4

Responsibilities
It is management’s responsibility to ensure that every employee has the mandatory
protective gear in his possession;
It is the responsibility of the worker and/or the supervisor to take samples from the
gas detection device every hour
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6. TEXEL GÉOSOL HEALTH AND SAFETY RULES
AT TEXEL GÉOSOL, EVERY PERSON MUST:
1. Comply with the policies, work methods and practices in effect: working in heat, delineation of work
areas, equipment loans, etc.
2. Keep his or her work area clean and orderly so as to respect the environment and the work
premises.
3. *** Comply with all forms of signage.
4. Wear individual protective gear that is required according to the rules and the appropriate work
methods.
5. Store hazardous materials that are used at work in clearly labelled containers in the locations
provided for this purpose (yellow or blue cabinets or in the locations provided) and learn the
associated risks before using them.
6. Dispose of waste, oily rags, and combustible materials in the receptacles provided.
7. At all times, allow free access to the routes provided for emergency exits and emergency response
equipment (extinguisher).
8. Immediately report any damage, accident or incident, condition or hazardous action.

AT TEXEL GÉOSOL, IT IS FORBIDDEN TO:
1. Stand under a hanging load or in its fall line.
2. Leave a lifting device without supervision or boundaries when a load is hanging.
3. Clean your clothing with compressed air.
4. Use noncompliant blowers. Always use a device that is compliant with standard OSHA (30 P.S.I.)
5. Wear poorly-fitting clothing with loose ends.
6. In places where there is a risk of contact with moving parts, jewellery may not be worn since it can
cause injuries. In this sense, long necklaces, bracelets and watches are prohibited in the workplace
(operations, service, and mechanics shop) with the exception of office work. Only medical bracelets
are permitted as long as they are underneath properly fastened protective gear. Long hair must be
fastened above the shoulders.
7. Play, run, shove, or perform any other action that could distract or surprise others.
8. Wear and use a portable electronic or audio device. Cellular telephones and pagers are permitted
with a supervisor’s approval.
9. *** Modify, bypass or destroy any devices that offer protection from machines, particularly
railings, protective guards, grills and switches.
10. It is strictly prohibited at the workplace to have in one’s possession, to consume, to distribute, to
sell or to be under the effects of drugs or alcohol. The possession, consumption or distribution of
drugs, considering the illegal nature of these substances, could result in immediate dismissal.
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TRAFFIC RULES:
1. Maintain a safe following distance with a moving vehicle.
2. Maintain visual contact with the driver before engaging.
3. Walking behind a moving vehicle is prohibited.
4. Watch out for horns, reverse alarm, and other workers on the site.

RULES FOR ROAD AND HANDLING VEHICLES:
1. Inspect any mobile equipment, prior to use and report any damage or malfunction (brakes, reverse
warning, etc.). Accordingly, using equipment with operating problems is prohibited.
2. Comply with the number of places provided in a vehicle.
3. Park with the motor off and the emergency brake engaged.
4. Anyone who does not have the prerequisite training is prohibited from driving a vehicle.
5. Leave sufficient room between you and the other vehicles (3-second rule).
6. Never reach your arms or legs outside a carrier.

INDIVIDUAL PROTECTIVE EQUIPMENT
1. A safety bib or other piece of clothing designed to be visible must be worn at all times.
2. Safety shoes must be worn on sites.
3. Safety goggles must be worn at all times.
4. At the sealing adhesive site, it is mandatory that all workers who work with a torch wear a flameretardant coverall.
5. Gloves must be worn when you are using a tooling machine.
6. Gloves must be worn when handling scrap metal (plating, tubing, angle iron, etc.).
7. Appropriate clothing must be worn for all welding and oxycutting projects.

RULES FOR CONTRACTORS
1. Every contractor and all of the employees of the latter must comply with the safety rules in effect.
2. You must have the project manager’s authorization to drive on the site when you are not an
employee on said site.
3. It is the project manager’s responsibility to ensure that contractors and their employees comply
with the rules.

Page 43 / 45

7. EMPLOYEE CONSENT

I, _______________________________________________ (name of worker) acknowledge that I have
read the corporate policies on occupational health and safety and the prevention program, and I
undertake to comply with them.
More specifically, I undertake to never begin a task to which I have identified a risk to my health and
my safety, or that of my colleagues, and to notify my immediate supervisor about this risk.
I also undertake to immediately report any minor workplace accidents or incidents where I could be a
victim that may or may not require a work stoppage.
In return, I expect my employer to provide me with personal or collective protective equipment as well
as safe tools when these are required.

(Worker’s signature)

(Signature of employer’s representative)

/

/

/

/

Date

Date

