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Reclamation Plan
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1 Overview
After Delta Nahanni (DNV) has completed all site remediation activities, roads, borrow areas,
laydowns and natural drainage restoration will become a priority. This work will be some of the
last civil works that is performed on site as the removal of roads will eliminate access to certain
areas. However, site clean-up and restoration work will be advanced during the season to
reduce the amount of work required at the end of the season in Fall 2018.
A fundamental objective achieved through the remediation of each of the sites on Gordon Lake
is the reestablishment of the natural drainage in excavation areas. Following completion of the
remediation construction activities, disturbed site areas will be restored to the standards and
requirements set in the specifications, IFC drawings, permits, previous submittals and
directives from Land Use Inspectors. There is an approved Sediment and Erosion Control Plan
for the site that will guide the installation of temporary and long-term erosion protection
measures. Primarily the access roads to each site include winter ice road access only. The
winter spur ice roads have no impact on the site drainage. There are four (4) sites where
disturbance to ground and vegetation is necessary to gain access to the work areas. These
include Camlaren, Kidney Pond, Burnt Island and the West Bay GD-37 borrow area. Gaining
access to Treacy included the removal of vegetation only with no ground disturbance. All other
sites are accessed by air only.

2 Equipment
The Site Superintendent will determine the specific pieces of equipment that will be dedicated
to performing the restoration activities once the remediation activities have been completed
and the field conditions have been assessed.
The following table indicates the equipment that may be available to perform this work. DNV is
not limited to the equipment listed.
Table 2- Equipment List
Equipment

Quantity

740 Rock Truck

1

Tandem Gravel Truck

2

324 Excavator

2

345 Excavator

1

D3 Dozer

1
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D6N Dozer

1

143H Grader

1

966G Loader

1

Water Truck

2

Skidsteer

1

Equipment not required for site remediation activities in 2018 will be staged for removal at
Camlaren during the 2018 winter demobilization program. Only heavy equipment will be
necessary at Camlaren during the summer of 2018. All restoration activities necessary at the
other sites can be completed by light equipment mobilized by air or jet boat.

3 Restoration Activities
Once all work activities have been concluded, DNV will focus on the restoration of all
remaining roads, natural drainages, borrow areas and laydown areas. Figures 1-3 show the
planned access routes and disturbed areas at Camlaren, Kidney Pond and Burnt Island.
Figure 1 – Camlaren Site Access and Laydown Area
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Figure 2 – Kidney Pond Site Access

Figure 3 – Burnt Island Site Access
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3.1

Road and Staging Area Restoration

Site access will be remain in order to facilitate future monitoring of the site. The 2017/18
access construction generally included vegetation removal and ice road construction. No road
construction was necessary. Land disturbance was required at Burnt Island, West Bay and
Camlaren in order to create access to these sites. The access to Burnt Island is on the
Southern shore in a previously disturbed borrow location. Access to West Bay was
predominantly created in a previously disturbed area with some vegetation removal necessary.
These access alignments will be regraded to match the existing topography where ground
disturbance was necessary. No berms were constructed along either alignment when the
winter access was created. The access to the Southern shore of Camlaren is in a waste rock
excavation zone. Once this access is no longer necessary, the waste rock is to be excavated
and hauled to Tailings and Soil Containment Area (TSCA) on site. The excavation area will be
regraded and erosion protection measures installed. Any vegetation stripped during
construction will be removed from each site and burned. At West Bay GD-37 and Burnt Island,
the ground disturbance is required in previously disturbed borrow locations. These areas will
be graded to ensure proper drainage after DNV leaves each site. Erosion protection measures
will remain in place until the restoration activities have been completed.
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An equipment loading, off-loading and staging area was utilized on land fast ice near the
access to Kidney Pond. No ground disturbance was necessary for this staging area. Any spills
were cleaned up and addressed immediately. At Camlaren there are a number of equipment
staging areas and aggregate material stockpile locations. Following construction of the TSCA
and use of all aggregate stockpiles, the base of the stockpile locations will be regraded to
match the site terrain. A fuel containment facility has been installed at Camlaren. At the end of
the project when the facility is to be decommissioned, soil samples will be taken within the
facility and at the berms. If any contaminated material is identified it will be transported off site
for disposal at a licensed facility that accepts PHC contaminated soils. The facility liner will be
removed and all clean construction aggregate material will be graded in place to create a flat
profile that blends with the local topography. Erosion protection materials will be installed
where necessary in accordance with the approved Gordon Lake Sediment and Erosion Control
Plan, March 23rd, 2018.

3.2

Natural Drainage Re-establishment

Once construction activities have been completed and restoration work in underway, DNV will
visually examine all natural drainage ways and remove all construction debris. Temporary
sediment control structures will remain in place, unless otherwise directed by the Departmental
Representative. Particular attention will be paid to the drainage between excavation/backfilled
areas and Gordon Lake. Disturbed areas will be backfilled with clean material and/or regraded
with an excavator to ensure that the surface blends in with the surrounding area and no
ponding areas are left. Positive drainage away from disturbed areas will be established by
ensuring a minimum of 1% slope at the surface. All sediment control structures and any
accumulated sediment material will be removed to the satisfaction of the DR. Erosion control
structures that have been designed to be an element of the final site restoration will remain in
place. The drainage areas that will require particular attention include:
3.3

Camlaren excavation areas adjacent to the shoreline
Backfilled area at Treacy (due to proximity to Gordon Lake)
West Bay GD-37 Borrow Area
Burnt Island GD-45 Borrow Area
Grey Water Discharge Sump

The grey water discharge sump associated with the camp on Zenith Island will be backfilled
with the material excavated from the sump (if available) or with borrow material from GD-37 to
provide natural drainage and to ensure no water will pond in the excavated area. Grading will
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be performed where additional material is not required to achieve natural drainage. The
backfilled area will be left rough and loose to promote natural re-vegetation.
3.4

Fuel Storage area Restoration

Reclamation of the fuel storage area at Camlaren will be necessary as one of the final project
activities. The geomembrane granular cover will be removed and stockpiled separately
adjacent to the tank storage areas for inspection by the Departmental Representative. DNV will
remove, resize, package the geomembrane liner from the fuel tank storage area as required
for transport to a Designated Waste Disposal Facility. After Departmental Representative
approval, DNV will reshape the surrounding terrain using the storage area berms and liner
cover material. Any PHC impacted soils that are identified will be packaged for off-site
disposal.
3.5

Quarry Area Stabilization

Quarry stabilization will be completed after all required borrow materials have been removed.
Each borrow location will be reclaimed by sloping all working faces, providing positive drainage
and installing erosion protection where necessary. Quarry stabilization will be to a maximum
slope of 3:1 as described in the quarry management plans. Erosion protections may include silt
fences and waffles. Backfilling and re-grading will be conducted as per the applicable Land
Use Permit for the site. Further details on the quarry reclamation approach can be found in the
Quarry Management Plans (Appendix C and D).
3.6

Site Regrading and Erosion Protection

During the decommissioning of the fuel storage facility, DNV will complete confirmatory
sampling as per the Abandoned Military Site Remediation Protocol for hydrocarbons. Once
confirmation that clean material resides in the associated bedding layer and berms, the
material will be pushed in and the area regraded to promote positive drainage away from the
facility footprint.
DNV will utilize an area identified in Figure 1 for the stockpiling of borrow material. This area
will be regraded to allow for positive drainage.
The Zenith Island Camp will be vacated and demobilized following project completion. Clean
wood debris used for the camp construction will be burned. The camp removal will include but
not limited to the removal of existing generators, sleeping quarters, grey water discharge
system and the kitchen and washroom facilities. Following removal of all existing camp
facilities, the ground beneath these structures will be inspected for any potential PHC and
sewage staining prior to final demobilization from site. The ground in the camp location on
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Zenith Island is predominantly bedrock. No regrading will be necessary, however minor touch
up may be necessary to leave the site in a manner that shows minimal disturbance.
3.7

Revegetation Activities

DNV will revegetate areas as directed by the DR. We will work to encourage revegetation and
natural recovery. DNV will salvage and recover any organic material available and place an
organic silty growth medium on critical areas of vegetation growth. The growth medium will be
left rough and loose. We will utilize locally harvested plants to develop vegetation that prevents
erosion.

4 Monitoring
Construction monitoring and post construction monitoring will be conducted at the site. Once
areas have been restored back to their final design and signed off by the DR, DNV will
consider these areas complete.
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APPENDIX A – Gordon Lake Group of Sites Map
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APPENDIX B – Visual Inspection Check List
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Gordon Lake
Visual Inspection Checklist and Preliminiary Stability Assesment
Site Name: Gordon Lake

Report Prepared By:

Landform Designation:

Report Reviewed By:

Date of Inspection:

Signature:

Inspected By:

Checklist Item

Settlement
Erosion
Frost Action
Sloughing and Cracking
Animal Burrows
Vegetation
Tailings Boils
Liner Exposure
Vegetation Stress
Exposed Tailings
Permafrost Degradation or Reestablishment
Seepage Points
Sediment Releases to Surface
Water
Debris Exposed
Presence/Condition - Monitoring
Instruments
Features of Note
Landform Performance

Present
Yes/No

Location (Describe relative to
existing monuments/features
and relative to landform
design i.e. surface, berms,
toe)

Length

Width

Depth

Extent relative
to Area of
Landform (%)

Description

Photographic Records location, view point &
direction (to true north),
feature of note, scale

Additional
Comments

Frequency
Observed

Severity
Rating of
Feature

APPENDIX C – GD-37 Quarry Management Plan
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January 9, 2018
PWGSC
ATB Place, North Tower
10025 Jasper Ave.
Edmonton, AB T5J 1S6
Re: GD-37 Quarry Operations Plan Rev4
Dave,
Below you will find DNV’s quarry operations plan related to the GD-37 borrow area for the
Gordon Lake Group of Sites Remediation Project.

Jared Buchko, P.Eng.
jared@nahannincl.com
780-667-5511
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1 Introduction
This Quarry Management & Operation Plan (QMOP) has been prepared for the remediation
project at the Gordon Lake Group of Sites (GLG). This plan has been prepared to outline
DNV’s requirements at the GD-37 borrow source for the project and to identify the main
mitigative measures to ensure that minimal impact will occur.
The central point on Gordon Lake is located 92km Northeast of Yellowknife and is accessed by
all-weather road along the Ingraham Trail and the Main Ice Road constructed to access the
Diamond Mines. Figure 1 provides a Google Earth image of the site location in relation to
Yellowknife, NT.
Transportation of quarried material to the multiple Gordon Lake Group of Sites will be
conducted using the Ice Road Network as detailed in Figure 2. These materials will be used for
the following activities:





4

Tailings Containment Area cover;
Haul road surface grading;
Backfill of excavations, declines and shafts ; and
Surface grading for laydown and staging areas

Figure 1 – Gordon Lake Group of Sites in Relation to Yellowknife

5

Figure 2 – Gordon Lake Ice Road Network and Proposed Borrow Areas

2 Borrow Source Regulatory Requirements
DNV will adhere to all applicable environmental laws, regulations, references, codes,
standards and guidelines, and seek the required permits, licenses, approvals and
authorizations. Quarry GD-37 falls under Federal and GNWT jurisdiction. DNV will survey and
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mark the boundary between Federal/Territorial boundaries at GD-37. Refer to Appendix
attached showing the Federal/Territorial boundary.
We will adhere to the Federal quarry permit during the quarrying operation as applicable to
each site. For work involving the transfer and discharge of water, DNV will adhere to all
Fisheries and Oceans legislation.
Relevant documents include:








WSCC – NWT Mines Act
Quarry Permits
Migratory Birds Act
Federal and Territorial Legislation
Land Use Permit
Water Licence
Northern Land Use Guidelines: Pits Quarries

Land Use Regulators will be notified 72-hours prior to commencing quarry operations and 72hours prior to closing down quarry operations. Regulators will also be provided monthly
quantities of borrow material removed from each borrow location.

3 Site Conditions
3.1

Delineation of Borrow Resources

The GD-37 borrow site has been selected with boundary co-ordinates shown in Figure 3
below. It should be noted that boundaries have been outlined by establishing four corners and
in some areas these corners are in water bodies. DNV will not excavate any borrow material
from water covered areas or from areas within the 100 meter setback from any water body in
accordance with the quarry permit requirements. The boundaries are provided to display a limit
to each quarry on over land sections only. In the event that DNV needs to quarry within the
identified setback area, a request will be made for permission to access this area. This will only
be requested if the necessary quantity of material is not available outside of the 100 m setback
area.
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Figure 3 – GD-37 Borrow Area

3.2

Adjacent Land Use

The Joint Venture Management Committee (JVMC) winter road will be operational during the
2018 winter season. The road through Gordon Lake is in proximity to GD-37. DNV has been in
communication with the JVMC and plans have been developed to allow successful crossing of
the two winter roads to the satisfaction of both parties.
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4 Site Design and Development
4.1

Borrow Requirements

GD-37 contains medium graded sand with a trace of gravel. The source is located adjacent to
West Bay Mine, and will be used as the sand source for Class 3 bedding sand and general fill.
Sieve analysis was completed in September 2017 to confirm material gradation met project
requirements. See Appendix A for details. The material will be bulk-hauled and stockpiled at
Kidney Pond and Camlaren for the construction of TSCA and cover material at Kidney Pond.
The expected quantity is as follows: 20,000 m3 from Federal land, 10,000 m3 from Territorial
land.
4.2

Site Access

GD-37 will be developed in the winter seasons, so all-season access will not be required. The
access and borrow source will be cleared, and an ice road will be constructed to GD-37 as
detailed in Figure 4 below. The access to GD37 will be along a pre-existing access route off
Gordon lake to West Bay and GD37. DNV will clear an area of approximately 30,000 m2, which
will be sufficient for the entire project. DNV will use the 345 excavator to clear, strip and
excavate material from GD-37. Organics will be stockpiled as detailed in Figure 3.
Figure 4 – Access by Ice Road to GD-37
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4.3

Site Surveying

Surveying will be conducted before, during and after quarry operations. Prior to the beginning
of resource extraction, a baseline survey of existing ground surfaces will be conducted using a
Leica Global Navigation Satellite System (GNSS). During quarry operations a drone may be
used for surveying activities and the GNSS system will be used for final verification following
excavation activities.
4.4

Quarry Development

DNV will plan the development of the Borrow Sources to minimize the disturbance to the area.
We will focus our development in areas that do not have natural drainage courses to reduce
the introduction of surface runoff into the excavation and towards an open water body. The
quarry floor will not be excavated below any ground water table or below the elevation of any
adjacent water body. This will be confirmed by site survey. A preliminary plan for excavation of
material in GD-37 is detailed in Appendix B. DNV will begin excavation on the west side of the
borrow source and advance east maintaining a 2% floor slope. Beginning the excavation on
the low side of the quarry and advancing at a 2% slope will ensure positive drainage is
maintained throughout operations. Using this method and the preliminary excavation extent a
cut depth up to 5 meters is found as detailed in Appendix B. The extent and depth of the
excavation may change as field conditions are observed. Borrow source design and operations
consider final closure of the quarry which is to include 3:1 slopes of excavations, positive
drainage and efforts to enhance vegetation.
DNV completed a survey of GD-37 in September 2017 to determine preliminary excavation
extents using the method of quarry development described above. This process will ensure
compliance with excavation volumes for both the Federal and Territorial quarry permits. DNV
will also conduct survey in the quarry to ensure compliance.
4.5

Protection of Waterbodies

Borrow sources will be designed with surface drainage in mind. The excavations will have a
sloped floor to the quarry which will lead to low areas which will drainage away from the quarry
to remove surface runoff. DNV will follow protocols from the approved Gordon Lake Erosion,
Sediment and Drainage Control Plan to protect the local environment from sediment laden
runoff from all borrow areas.
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5 Operations
5.1

Equipment

DNV will use a variety of equipment for the quarry development on the Gordon Lake Project.
The equipment used to excavate and load will be different at each borrow location, however
the trucks used to haul the material will be the same for each borrow location used in the
Gordon Lake area. At GD-37 a 345 excavator will be equipped with frost teeth and bucket
ripper. The 345 excavator will be used to rip borrow and load end dump trucks. A D8 dozer
may be required to assist the excavator rip the frozen sand, however DNV has observed very
dry and well-drained conditions in GD-37. For this reason, addition ripping equipment is likely
not required. A list of borrow equipment is detailed in Table 2 below.
Table 2 – Borrow Equipment in GD-37

Description

Number

345 Excavator

1

End Dump Trucks (17 yard)

8

D8 Dozer c/w Ripper

1

5.2

Handling and Storage of Granular Materials

As previously discussed, DNV will excavate borrow material in winter conditions and load
borrow into end dump trucks. The trucks will haul on ice roads to deliver the borrow material
to the end use location. This material will either be dozed into position for pads and roads or
stockpiled with the combination of loaders and dozers. If material is spilt during hauling on
the ice roads it will be collected and hauled to the stockpile location. Trucks will adhere to
the site specific health and safety procedures for safe travel and transport of loaded trucks
on ice roads.
5.3

Labour and Temporary Facilities

DNV will not position a camp at the GD-37 borrow location. Accommodation will be provided
at Zenith Island for the project. Portable toilets will be positioned at GD-37 for use by
equipment operators and crew members. A temporary office trailer/lab shack may be
positioned at the GD-37 borrow area.
5.4

Drilling and Blasting

No drilling or blasting will be required.
5.5

Borrow Screening

DNV does not initially anticipate that screening or stockpiling will occur at the borrow
location, but field conditions or timing may dictate otherwise. All unusable borrow material
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will be disposed of as discussed in this plan or direction of a Land Use Inspector if this does
occur.
5.6

Spill Contingency Plan

Soil, surface water, groundwater and vegetation have the potential to be impacted from
spills during equipment re-fueling. A spill contingency plan has been developed and
approved by the Mackenzie Valley Land and Water Board. This plan will be available to all
workers on-site and adhered to.
DNV does not intend to place any camp, however, an office or laboratory trailer may be
placed if necessary. DNV does not intend to store any fuel on the borrow source area.
Fueling of equipment will be completed more than 30 meters from any water body and will
be completed by trained staff. Fuel will be transferred from fuel trucks or tidy tanks from
pickup trucks with 12 volt pumps. All fueling trucks will be equipped with spill kits to address
any spilled fuel during transfer operations. Operators will utilize absorbing pads to collect
any dripping residual fuel from the nozzles during fuel transfer operations.
5.7

Monitoring & Maintenance Plans

The site will be monitored throughout operations to ensure that mitigation measures are
functioning correctly, to ensure compliance with the site-specific spills contingency plan and
sediment erosion control plan, to assess the performance of engineered structures and to
ensure that local regulations and conditions specified in the land use permit are adhered to.
Should a problem be detected, steps will be taken to correct it according to the relevant
response or contingency plan and the applicable persons notified.

6 Closure and Remediation
Once DNV has confirmed that all required borrow has been removed from GD-37, DNV will
close the borrow area to the requirements in the land use and quarry permits. Closure work will
include sloping all excavations with 3:1 slopes and establishment of positive drainage though
the excavation area. Stripping and clearing piles will be smoothed through the excavated areas
and the areas will be left rough and loose promote natural revegetation. Upon completion of
the hauling program, a final clean-up of any spilled granular material on the ice surface will be
scraped up, removed and placed on a land surface at least 30 meters from a watercourse.
DNV will collect any contaminated soils from the quarry and ship off-site for disposal.
Hydrocarbon spills will be reported as required and the clean-up will include disposal records
of contaminated soils off-site into the Camlaren tailings facility.
DNV will advise the inspectors of the quarry closure prior to demobilization to allow for a final
inspection. DNV will address any deficiencies identified prior to final demobilization.
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Appendix A - Maskwa Engineering Ltd. Sieve Analysis: GD-37
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Sieve Analysis of Fine and
Coarse Aggregates
ASTM C136

17-001
Gordon Lake Remediation
Delta Nahanni

Project #:
Title
Client
Sample Location

GD-37

Source
Quantity (m3)
Load Count

Lot No.
Sample.

GD37 TH1

Specification

Gordon Lake, NT

Sample Description

Sand

Fractured Face %
In situ Water Content %
Date Tested
Tested By

1.7
September 18, 2017
Frank Chonkolay

Remarks:

Test Hole 1

Sieve Size (mm)

Percent Passing

5
2
1.25
0.63
0.315
0.16
0.08

59.2
56.5
53.9
49.2
41.0
23.8
0.8

100.0
90.0

Percent Finer Than

80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0
0.0
1000

100

10

1

0.1

0.01

0.001

Grain Size (mm)
Gravel
Boulders

Gravel %

Cobbles

Sand
Silt

Coarse

43.5

Fine

Coarse

Sand %

Medium

Clay

Fine

55.7
Reviewed By:

Silt/Clay %

0.8
MH

MASKWA ENGINEERING LTD.
925 Mackenzie Highway, Hay River, NT X0E0R3
Tel (867) 874-2207 Fax (867) 874-2763 troy.bourque@maskwaengineering.ca
Maskwa Engineering Operates in Hay River, Yellowknife and Fort Smith
The testing services reported herein have been performed in accordance with the indiced ddated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any
results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Maskwa Engineering Ltd. upon request.

Sieve Analysis of Fine and
Coarse Aggregates
ASTM C136

17-001
Gordon Lake Remediation
Delta Nahanni

Project #:
Title
Client
Sample Location

GD-37

Source
Quantity (m3)
Load Count

Lot No.
Sample.

GD37 TH3

Specification

Gordon Lake, NT

Sample Description

Sand

Fractured Face %
In situ Water Content %
Date Tested
Tested By

2.6
September 18, 2017
Frank C

Remarks:

Test Hole 3

Sieve Size (mm)

Percent Passing

5
2
1.25
0.63
0.315
0.16
0.08

85.0
72.7
65.6
51.1
30.2
14.7
9.1

100.0
90.0

Percent Finer Than

80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0
0.0
1000

100

10

1

0.1

0.01

0.001

Grain Size (mm)
Gravel
Boulders

Gravel %

Cobbles

Sand
Silt

Coarse

27.3

Fine

Coarse

Sand %

Medium

Clay

Fine

63.6
Reviewed By:

Silt/Clay %

9.1
MH

MASKWA ENGINEERING LTD.
925 Mackenzie Highway, Hay River, NT X0E0R3
Tel (867) 874-2207 Fax (867) 874-2763 troy.bourque@maskwaengineering.ca
Maskwa Engineering Operates in Hay River, Yellowknife and Fort Smith
The testing services reported herein have been performed in accordance with the indiced ddated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any
results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Maskwa Engineering Ltd. upon request.

Appendix B – GD-37 Preliminary Excavation Plan Drawing
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N

0

43.92
21.96
Meters

APPENDIX D – GD-45 Quarry Management Plan
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January 5, 2018
PWGSC
ATB Place, North Tower
10025 Jasper Ave.
Edmonton, AB T5J 1S6
Re: GD-45 Quarry Operations Plan Rev4
Dave,
Below you will find DNV’s quarry operations plan related to the GD-45 borrow area for the
Gordon Lake Group of Sites Remediation Project.

Jared Buchko, P.Eng.
jared@nahannincl.com
780-667-5511
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1 Introduction
This Quarry Management & Operation Plan (QMOP) has been prepared for the remediation
project at the Gordon Lake Group of Sites (GLG). This plan has been prepared to outline
DNV’s requirements at the GD-45 borrow source for the project and to identify the main
mitigative measures to ensure that minimal impact will occur.
The central point on Gordon Lake is located 92km Northeast of Yellowknife and is accessed by
all-weather road along the Ingraham Trail and the Main Ice Road constructed to access the
Diamond Mines. Figure 1 provides a Google Earth image of the site location in relation to
Yellowknife, NT.
Transportation of quarried material to the multiple Gordon Lake Group of Sites will be
conducted using the Ice Road Network as detailed in Figure 2. These materials will be used for
the following activities:
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Tailings Containment Area cover;
Haul road surface grading;
Backfill of excavations, declines and shafts; and
Surface grading for laydown and staging areas

Figure 1 – Gordon Lake Group of Sites in Relation to Yellowknife

5

Figure 2 – Gordon Lake Ice Road Network and Proposed Borrow Areas

2 Borrow Source Regulatory Requirements
DNV will adhere to all applicable environmental laws, regulations, references, codes,
standards and guidelines, and seek the required permits, licenses, approvals and
authorizations. Quarry GD-45 falls under Federal jurisdiction.
6

We will adhere to the Federal quarry permit during the quarrying operation as applicable to
each site. For work involving the transfer and discharge of water, DNV will adhere to all
Fisheries and Oceans legislation. We will ensure that our activities are completed outside
spawning seasons and during freshet.
Relevant documents include:








WSCC – NWT Mines Act
Quarry Permits
Migratory Birds Act
Federal and Territorial Legislation
Land Use Permit
Water Licence
Northern Land Use Guidelines: Pits Quarries

Land Use Regulators will be notified 72-hours prior to commencing quarry operations and 72hours prior to closing down quarry operations. Regulators will also be provided monthly
quantities of borrow material removed from each borrow location.

3 Site Conditions
3.1

Delineation of Borrow Resources

The GD-45 borrow site has been selected with boundary co-ordinates shown in Figure 3
below. It should be noted that boundaries have been outlined by establishing four corners
and in some areas, these corners are in water bodies. DNV will not excavate any borrow
material from water covered areas or from areas within the 100-meter setback from any
water body in accordance with the quarry permit requirements. In the event that DNV needs
to quarry within the identified setback area, a request will be made for permission to access
this area. This will only be requested if the necessary quantity of material is not available
outside of the 100 m setback area. The boundaries are provided to display a limit to each
quarry on overland sections only. The area displayed with a blue box on Figure 3 has
already been permitted. The area displayed with the red box is being requested for a new
permit. This area will be utilized to cover the tailings pond on Burnt Island and sand for
shaft backfill on Burnt Island.
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Figure 3 – GD-45 Borrow Area

3.2

Adjacent Land Use

The Joint Venture Management Committee (JVMC) winter road will be operational during the
2018 winter season. The road through Gordon Lake is in proximity to GD-45. DNV has been in
communication with the JVMC and plans have been developed to allow successful crossing of
the two winter roads to the satisfaction of both parties.

4 Site Design and Development
4.1

Borrow Requirements

Burnt Island contains two separate sources for borrow material as detailed in Section 3.1. The
source identified in the blue boxed area from Figure 3 contains coarse aggregates required at
Burnt Island Mine and is a potential source for construction activities at Camlaren. Borrow
material may also be necessary for contaminated soil excavation area backfill at various sites.
The expected quantity of material from this site is 25,000 m 3. The source in the red boxed area
from Figure 3 is sand and fine grained aggregate required at Burnt Island for tailings cover
8

material. This borrow material may also be used for contaminated soil excavation area backfill
at various sites. The expected quantity of material from this site is 2,500 m3.
Sieve analysis was completed on GD-45 in September 2017 to confirm material gradation met
project requirements. See Appendix A for details.
4.2

Site Access

GD-45 will be developed in the winter and summer seasons, so all-season access will not be
required. Figure 4 below details the approximate location of the winter road access to Burnt
Island, GD-45 borrow sources and access road upgrades. The two borrow areas are detailed
in yellow. DNV will clear the sparsely vegetated landscape prior to excavation of the borrow
source and stockpile the organics adjacent to the borrow source as detailed in Figure 4.
Vegetation grubbing will be conducted in stages as the quarry is developed. DNV will use an
excavator to clear, strip and excavate material from GD-45.
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Figure 4 – GD-45 Burnt Island Borrow Area and Winter Access
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4.3

Site Surveying

Surveying will be conducted before, during and after quarry operations. Prior to the beginning
of resource extraction, a baseline survey of existing ground surfaces will be conducted using a
Leica Global Navigation Satellite System (GNSS). During quarry operations, a drone may be
used for surveying activities and the GNSS system will be used for final verification following
excavation activities.
4.4

Quarry Development

DNV will plan the development of the Borrow Sources to minimize the disturbance to the area.
We will focus our development in areas that do not have natural drainage courses to reduce
the introduction of surface runoff into the excavation and towards an open water body. The
quarry floor will not be excavated below any groundwater table or below the elevation of any
adjacent water body. This will be confirmed by site survey. The original ground conditions in
both borrow areas are detailed in Appendix B. DNV will begin each excavation on the east side
of the borrow source and advance west maintaining a 2% floor slope. Beginning the
excavation on the low side of the quarry and advancing at a 2% slope will ensure positive
drainage is maintained throughout operations. The preliminary cut depths and volumes for
each location is detailed in Appendix B. Borrow source design and operations consider final
closure of the quarry which is to include 3:1 slopes of excavations, positive drainage and
efforts to enhance vegetation. DNV will also conduct survey of the quarry during operations to
ensure compliance regarding the quarry limits and volumes.
Tailings impacted material is located near one of the borrow sources (see Appendix B). This
material will be covered with sand from the GD-45 borrow source adjacent to the tailings.
Particular care must be undertaken in this area to ensure tailings contamination of equipment
and spread of material does not occur. DNV will first identify the extent of tailings in this area
and then backfill 0.3 m of material atop the tailings from the east. This will enable DNV to
operate on clean material for the duration of work in the area.
4.5

Protection of Waterbodies

Borrow sources will be designed with surface drainage in mind. The excavations will have a
sloped floor to the quarry which will lead to low areas which will drainage away from the quarry
to remove surface runoff. DNV will follow protocols from the approved Gordon Lake Erosion,
Sediment and Drainage Control Plan to protect the local environment from sediment-laden
runoff from all borrow areas.
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5 Operations
5.1

Equipment

DNV will use a variety of equipment for the quarry development on the Gordon Lake Project.
The equipment used to excavate and load will be different at each borrow location, however,
the trucks used to haul the material will be the same for each borrow location used in the
Gordon Lake area. At GD-45 an excavator will be equipped with frost teeth and bucket ripper.
The excavator will be used to rip borrow and load end dump trucks. DNV has observed dry
conditions in the borrow areas as a result of natural topography. For this reason, addition
ripping equipment is likely not required. A list of borrow equipment is detailed in Table 2 below.
Table 2 – Borrow Equipment in GD-45

Description

Number

336D Excavator

1

950 Loader

1

D6 Dozer c/w Ripper

1

Covered End Dump Trucks (17 yard)

8

345 Excavator

1

D8 Dozer c/w Ripper

1

320 Excavator

1

Rock Truck – used for work on Burnt Island

1

D4K Dozer

1

Jaw Crusher (optional)

1

Power screening deck (optional)

1

5.2

Handling and Storage of Granular Materials

As previously discussed, DNV will excavate borrow material in winter conditions and load
borrow into end dump trucks. The trucks will haul on ice roads to deliver the borrow material
to the end use location. If material is spilt during hauling on the ice roads it will be collected
and hauled to the stockpile location. This material will either be dozed into position for pads
and roads or stockpiled with the combination of loaders and dozers. Trucks will adhere to
the site specific health and safety procedures for safe travel and transport of loaded trucks
on ice roads.
5.3

Labour and Temporary Facilities

DNV will not position a camp at the GD-45 borrow location. Accommodation will be provided
at Zenith Island for the project. Portable toilets will be positioned at GD-45 for use by
equipment operators and crew members.
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5.4

Drilling and Blasting

No drilling or blasting will be required.
5.5

Borrow Screening

DNV will not perform any screening or stockpiling at the borrow location. The material will
be excavated, loaded and hauled to the various end-use locations.
5.6

Spill Contingency Plan

Soil, surface water, groundwater and vegetation have the potential to be impacted by spills
during equipment re-fueling. A spill contingency plan has been developed and approved by
the Mackenzie Valley Land and Water Board. This plan will be available to all workers onsite and adhered to.
DNV does not intend to place any camp or store any fuel on the borrow source area.
Fueling of equipment will be completed more than 30 meters from any water body and will
be completed by trained staff. Fuel will be transferred from fuel trucks or tidy tanks from
pickup trucks with 12-volt pumps. All fueling trucks will be equipped with spill kits to address
any spilled fuel during transfer operations. Operators will utilize absorbing pads to collect
any dripping residual fuel from the nozzles during fuel transfer operations.
5.7

Monitoring & Maintenance Plans

The site will be monitored throughout operations to ensure that mitigation measures are
functioning correctly, to ensure compliance with the site-specific spills contingency plan and
sediment erosion control plan, to assess the performance of engineered structures and to
ensure that local regulations and conditions specified in the land use permit are adhered to.
Should a problem be detected, steps will be taken to correct it according to the relevant
response or contingency plan and the applicable persons notified.

6 Closure and Remediation
Once DNV has confirmed that all required borrow has been removed from GD-45, DNV will
close the borrow area to the requirements in the land use and quarry permits. Closure work will
include sloping all excavations with 3:1 slopes and establishment of positive drainage through
the excavation area. The vegetation in GD-45 is currently sparse, any stripping and clearing
piles will be smoothed through the excavated areas and the areas will be left rough and loose
promote natural revegetation. Upon completion of the hauling program, a final clean-up of any
spilled granular material on the ice surface will be scraped up, removed and placed on a land
surface at least 30 meters from a watercourse. DNV will collect any contaminated soils from
the quarry and ship off-site for disposal. Hydrocarbon spills will be reported as required and
13

the clean-up will include disposal records of contaminated soils off-site into the Camlaren
tailings facility.
DNV will advise the regulators of the quarry closure prior to demobilization to allow for a final
inspection. DNV will address any deficiencies identified prior to final demobilization.
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Appendix A – Maskwa Engineering Ltd. Sieve Analysis: GD-45
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Sieve Analysis of Fine and
Coarse Aggregates
ASTM C136

17-001
Gordon Lake Remediation
Delta Nahanni

Project #:
Title
Client
Sample Location

GD-45

Source
Quantity (m3)
Load Count

Lot No.
Sample.

GD45 TH6

Specification

Gordon Lake, NT

Sample Description

Sand

Fractured Face %
In situ Water Content %
Date Tested
Tested By

7.1
September 18, 2017
Frank Chonlolay

Remarks:

Test Hole 6

Sieve Size (mm)

Percent Passing

5
2
1.25
0.63
0.315
0.16
0.08

92.8
73.2
51.9
18.4
3.8
1.1
0.3

100.0
90.0

Percent Finer Than

80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0
0.0
1000

100

10

1

0.1

0.01

0.001

Grain Size (mm)
Gravel
Boulders

Gravel %

Cobbles

Sand
Silt

Coarse

26.8

Fine

Coarse

Sand %

Medium

Clay

Fine

72.8
Reviewed By:

Silt/Clay %

0.3
MH

MASKWA ENGINEERING LTD.
925 Mackenzie Highway, Hay River, NT X0E0R3
Tel (867) 874-2207 Fax (867) 874-2763 troy.bourque@maskwaengineering.ca
Maskwa Engineering Operates in Hay River, Yellowknife and Fort Smith
The testing services reported herein have been performed in accordance with the indiced ddated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any
results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Maskwa Engineering Ltd. upon request.

Sieve Analysis of Fine and
Coarse Aggregates
ASTM C136

17-001
Gordon Lake Remediation
Delta Nahanni

Project #:
Title
Client
Sample Location

GD-45

Source
Quantity (m3)
Load Count

Lot No.
Sample.

GD45 Open Face

Specification

Gordon Lake, NT

Sample Description

Sand

Fractured Face %
In situ Water Content %
Date Tested
Tested By

2.5
September 18, 2017
Frank Chonkolay

Remarks:

Sampled from Open Face Near Dock

Sieve Size (mm)

Percent Passing

5
2
1.25
0.63
0.315
0.16
0.08

76.4
74.9
73.5
70.9
66.5
57.5
44.7

100.0
90.0

Percent Finer Than

80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0
0.0
1000

100

10

1

0.1

0.01

0.001

Grain Size (mm)
Gravel
Boulders

Gravel %

Cobbles

Sand
Silt

Coarse

25.1

Fine

Coarse

Sand %

Medium

Clay

Fine

30.2
Reviewed By:

Silt/Clay %

44.7
MH

MASKWA ENGINEERING LTD.
925 Mackenzie Highway, Hay River, NT X0E0R3
Tel (867) 874-2207 Fax (867) 874-2763 troy.bourque@maskwaengineering.ca
Maskwa Engineering Operates in Hay River, Yellowknife and Fort Smith
The testing services reported herein have been performed in accordance with the indiced ddated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any
results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Maskwa Engineering Ltd. upon request.

Appendix B – GD - 45 Preliminary Excavation Plan Drawing

16

N
DELTA NAHANNI CONSTRUCTION

N
DELTA NAHANNI CONSTRUCTION

