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Executive Summary

Stantec Consulting Ltd. (Stantec) was retained by the Government of the Northwest Territories
(GNWT) Department of Transportation (DOT) to prepare a Remediation Plan for the James Creek
Highway Maintenance Camp, located at kilometre (km) 14 of the Dempster Highway in the
Northwest Territories (NT) herein referred to as the “Site”.
This Remediation Plan has been prepared for the subsurface impacts at the Site. All surficial
waste (including non-hazardous and hazardous waste) will be removed from the Site prior to the
implementation of the Remediation Plan. The Remediation Plan will be updated as additional
information is collected.
Based on a review of applicable remedial options, the recommended remedial approaches for
each waste stream are:
Category
Contaminated
Soil

Contaminated
Groundwater

Sub-Category

Approximate Volume (m3;
unless otherwise stated)

Recommended Option

Source material

1,350

Excavate and pre-treat soils
with an Allu bucket and
deposit in an on-site Landfarm
Treatment Unit (LTU) for
treatment.

Other contaminated soil

17,600

Cover with 0.5 m of fill material

Source material

50

If needed, treat in an on-site
water treatment system.

Other contaminated
water

200

Pump and treat in an on-site
water treatment system

The Remediation Program at the Site will be completed in several stages including:








Site Preparation
Source Removal
Capping
LTU Operation
Groundwater Treatment
Monitoring
Site Closure

The results of the previous assessment programs were used to develop the Remediation Plan
provided herein. The finalized Remediation Plan will incorporate stakeholder input and new
information/results obtained during subsequent assessments. Following the acceptance of the
Remediation Plan by Aboriginal Affairs and Northern Development Canada (AANDC) additional
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documentation including the design specifications and construction tender documents will be
developed for the remediation of the Site.
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Abbreviations

AANDC

Aboriginal Affairs and Northern Development Canada

ACMs

Asbestos Containing Materials

BTEX

benzene, toluene, ethylbenzene and xylenes

CCME

Canadian Council of the Ministers of the Environment

CEPA

Canadian Environmental Protection Act

CWQG

Canadian Water Quality Guidelines

DNAPL

dense non-aqueous phase liquids

DOT

Department of Transportation

ESA

Environmental Site Assessment

GNWT

Government of the Northwest Territories

GSA

Gwich’in Settlement Area

HHERA

Human Health and Ecological Risk Assessment

L

Litres

LNAPL

light non-aqueous phase liquid

LTU

Landfarm Treatment Unit

Kavik

Kavik-AXYS Inc.

km

Kilometer

m

Metre

m2

square metre

m3

cubic metre

mbgs

metres below grade surface

NT

Northwest Territories

Order

Environmental Protection Order

OxyTek

OxyTeknologies Inc.

ODS

Ozone Depleting Substances

PCB

Polychlorinated biphenyl

PHC

petroleum hydrocarbons

RAP

Remedial Action Plan

Site

James Creek Maintenance Camp, Kilometre 14, Dempster Highway,
Northwest Territories

Stantec

Stantec Consulting Ltd.

US EPA

United States Environmental Protection Agency
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1.0

INTRODUCTION

Stantec Consulting Ltd. (Stantec) was retained by the Government of the Northwest Territories
(GNWT) Department of Transportation (DOT) to prepare a Remediation Plan for the James Creek
Highway Maintenance Camp, located at kilometre (km) 14 of the Dempster Highway in the
Northwest Territories (NT) herein referred to as the “Site”.
This Remediation Plan has been prepared for the subsurface impacts at the Site. All surficial
waste (including non-hazardous and hazardous waste) will be removed from the Site prior to the
implementation of the Remediation Plan. The Remediation Plan will be updated as additional
information is collected.

2.0

BACKGROUND

The Site is located in the Richardson Mountains; approximately 60 km southwest of Fort
McPherson, NT (67º08’30 N and 135º59’53 W) and consists of a highway maintenance camp
(Figure 1). The Site was established in 1979 and was transferred to the DOT in 1988. The Site is
currently operated by a private contractor, Dinjii Zhuh Trucking Ltd. based in Inuvik, NT.
In 2014, DOT contracted Stantec to develop a Remediation Plan that incorporates the findings
of several environmental site assessments that have been completed at the Site by various
consultants since 1999. The following reports were reviewed:












Bryant Environmental Consultants Ltd. 1999. “Environmental Site Assessment and Audit of the
James Creek Highway Maintenance Camp, Northwest Territories, Project No. 99-045”.
Prepared for the DOT, GNWT.
Dillon Consulting Limited. 1999. “Phase III Site Investigation GNWT- DOT Highway
Maintenance Garage, James Creek, NT”. Prepared for the DOT, GNWT.
Jacques Whitford Environment Limited. 2001. “Landfarm Design Report and Schedule, James
Creek Camp, KM 14, HWY # 8, James Creek, NWT”. Prepared for the DOT, GNWT.
Jacques Whitford Environment Limited. 2002. “Phase III Remedial Excavation Report, James
Creek Highway Maintenance Facility, Northwest Territories”. Prepared for the DOT, GNWT.
Jacques Whitford Environment Limited. 2002. "Results of Summer 2002 Water Sampling at
James Creek Highway Maintenance Facility". Prepared for the DOT, GNWT.
Jacques Whitford Environment Limited. 2003. "Results of Fall 2003 Water Sampling at James
Creek Highway Maintenance Facility". Prepared for the DOT, GNWT.
Jacques Whitford Environment Limited. 2004. "Results of Winter 2004 Water Sampling at
James Creek Highway Maintenance Facility". Prepared for the DOT, GNWT.
Jacques Whitford Limited. 2005. “Results of Fall 2004 Landfarm Treatment Facility Monitoring
at James Creek Highway Maintenance Facility”. Prepared for the DOT, GNWT.
Jacques Whitford Limited. 2005. “Results of Fall 2004 Water Sampling at James Creek
Highway Maintenance Facility”. Prepared for the DOT, GNWT.
Jacques Whitford Environment Limited. 2005. “Results of Summer 2005 Water Sampling at
James Creek Highway Maintenance Facility“. Prepared for the DOT, GNWT.
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Jacques Whitford Limited. 2006. “Results of July 2006 Soil and Water Sampling at James
Creek Highway Maintenance Facility”. Prepared for the DOT, GNWT.
Jacques Whitford AXYS Limited. 2007. “Results of 2007 Landfarm Treatment Facility Monitoring
at James Creek Highway Maintenance Facility”. Prepared for the DOT, GNWT.
Jacques Whitford AXYS Limited. 2008. “Results of Summer 2008 Soil and Water Sampling at
James Creek Highway Maintenance Facility“. Prepared for the DOT, GNWT.
Jacques Whitford AXYS Limited. 2009. “Results of Summer 2009 Soil and Water Sampling at
James Creek Highway Maintenance Facility”. Prepared for the DOT, GNWT.
Jacques Whitford Stantec AXYS Ltd. 2009. “Remedial Options for James Creek Spill
Remediation, KM 14, Dempster Highway, Northwest Territories”. Prepared for the Department
of Public Works and Services, GNWT.
KAVIK-AXYS. 2011. “Phase III Environmental Site Assessment for James Creek Maintenance
Camp”. Prepared for the Department of Transportation Government of the Northwest
Territories, Yellowknife, Northwest Territories.
JFMEL Environmental Limited, 2014. “Hydrogeological Assessment & Delineation of Impacted
Areas, Department of Transportation James Creek Maintenance Camp No.8, Northwest
Territories”. Submitted to Oxy Teknologies Inc (OxyTek) for the DOT, GNWT.
OXY TEKNOLOGIES Inc. 2013. “Final Remediation Pre-Treatment Assessment Report”.
Prepared for DOT, GNWT.

The previous assessments made the following conclusions:
 Widespread petroleum hydrocarbon (PHC) impacts in soil were identified at the Site; in some
areas, hydrocarbon impacts extended into the fractured bedrock.
 The depth to permafrost ranged from 2.0 mbgs on the southwest corner of the Maintenance
Garage to 6.50 mbgs near James Creek (OxyTek, 2013).
 Elevated metal concentrations were detected in soil, groundwater and surface water. The
elevated concentrations were attributed to natural background conditions.
 Concentrations of dissolved and free phase PHCs in groundwater were identified in the area
of the Maintenance Garage. In addition, concentrations of chlorobenzene1 exceeding the
applicable criteria were detected in three groundwater monitoring wells located inside of
the Maintenance Garage (OxyTek, 2013). Approximately 50 m3 of PHC contaminated
groundwater has been identified under the Maintenance Garage. An additional 200 m3 of
PHC contaminated groundwater was also identified in the area northeast of the
Maintenance Garage.
 The bedrock assessment completed by OxyTek in 2012 concluded that the bedrock
consisted of two types of shale, both with low hydraulic conductivity (OxyTek, 2013). The
fractures within the bedrock were noted to be oriented in directions that did not align with
the hydraulic gradient or potential pathways to James Creek. The OxyTek assessment
concluded that the permafrost was impenetrable and that it was a potential pathway for
perched groundwater at the Site (OxyTek, 2013).

1

Chlorobenzene is a chlorinated solvent that is used in industrial degreasers.
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Due to the volume of contaminated soil and groundwater, Stantec recommended that a
Human Health and Ecological Risk Assessment (HHERA) be completed prior to the preparation of
the Remediation Plan (Stantec, 2014). The purpose of the HHERA was to evaluate the potential
risk to human and ecological health associated with exposure to chemicals in soil and water.
The HHERA concluded that potential health risks to human receptors, after decommissioning of
the Site, are not anticipated. The HHERA also concluded that, from an ecological risk
perspective, the hydrocarbon contaminants are not expected to pose an unacceptable risk to
small mammals and birds due to ingestion of contaminated plants and soil invertebrates. The
HHERA concluded that capping and/or the excavation of impacted soil would provide a
suitable method to eliminate the potential exposure of ecological receptors from the
hydrocarbon contamination.
In June 2014, Stantec completed a site visit to collect groundwater samples from three
monitoring wells installed under the Maintenance Garage. The purpose of this sampling event
was to confirm the presence of free product for the purposes of the HHERA. Information
collected during the OxyTek assessment and Stantec’s observations during the field visit
confirmed the presence of dense non-aqueous phase liquid (DNAPL) under the Maintenance
Garage. Due to the presence of the DNAPL, the HHERA concluded further assessment is required
at the Site to characterize the impacts present.
This Remediation Plan has been developed considering the findings of the previous assessments
and the HHERA. The plan below evaluates the remedial options and recommends a
remediation approach. As noted in Section 1.0, the Remediation Plan has been prepared for
the subsurface impacts at the Site only; therefore, the removal of buildings or surface
infrastructure such as fuel tanks has not been considered.

3.0

REGULATORY FRAMEWORK

The Site is located on reserve 106M/4-1 on Territorial Lands within the Gwich’in Settlement Area
(GSA). Previous assessment programs described the Site as being a lease of Crown land;
therefore, the assessments presented federal criteria. As of April 1, 2014, responsibilities for land in
this area transferred to the territorial government; therefore, the territorial guidelines are
applicable at this Site.
Upon comparison of the territorial guidelines to the data collected during the Phase III ESA,
Stantec did not identify any significant changes to the volume of impacted soil present at the
Site. Due to the use of James Creek as a potable water source, the Health Canada Guidelines
for Canadian Drinking Water Quality are applicable at the Site.
For media (i.e., groundwater) or contaminants that the territorial guidelines do not present
criteria for, guidelines from other jurisdictions will be applied as needed. Potential guidelines to
be consulted include:
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Canadian Council of Ministers of the Environment (CCME) Canadian Soil Quality Guidelines
CCME Canada Wide Standards for Petroleum Hydrocarbons in Soil
CCME Canadian Water Quality Guidelines (CWQGs) for the Protection Aquatic Life

Throughout all phases of the remediation, personnel should work in cooperation with regulatory
authorities to ensure compliance with the applicable federal and territorial
acts/regulations/guidelines. The acts/regulations/guidelines that may apply to the remediation
program include:
Federal












Canadian Environmental Protection Act
 Chlorobiphenyls Regulations
Canada Labor Code – Part II
Canadian Occupational Safety and Health Regulations, Part X – Hazardous Substances
Export and Import of Hazardous Waste and Hazardous Recyclable Material Regulations
(1999, 2005 amendment)
Interprovincial Movement of Hazardous Waste and Hazardous Recyclable Material
Regulations (1999, 2002 amendment)
Fisheries Act
Migratory Birds Convention Act
Species at Risk Act
Storage Tank Systems for Petroleum Products and Allied Petroleum Products Regulations
(CEPA SOR/2008-197). These regulations would pertain to any fuel storage at the Site
(including fuel storage tanks supplying fuel to heavy equipment used during the remediation
activities).
Transportation of Dangerous Goods Act and Regulations

Territorial









Territorial Lands Act and Regulations
Waters Act and Regulations
Northwest Territories Environmental Protection Act
Northwest Territories Environmental Protection Guidelines:
 Guidelines for Dust Suppression (2013)
Environmental Guideline for Contaminated Site Remediation (2003)
Public Health Act and Regulations
Spill Contingency Planning and Reporting Regulations (2011)
Used Oil and Waste Fuel Management Regulations (2003)
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4.0

REMEDIAL ACTION PLAN

4.1

REMEDIATION OBJECTIVES

Stantec has identified the following remediation objectives for the remediation of the Site:





To provide for long-term, cost-effective, technically defensible and environmentally
acceptable remediation of the Site
To restore the Site to an environmentally safe condition
To provide a Remediation Plan that will prevent the migration of contaminants into the
surrounding ecosystem
To provide a Remediation Plan that will be approved by regulators

In preparing this plan, a variety of potential remediation options were evaluated. Each option
was reviewed to consider factors such as physico-chemical compatibility, technical
practicability/impracticability, previous effectiveness, permanence, and protectiveness. From
this review, a short list of potentially applicable technologies was compiled.
The short list of technologies was then further assessed against other factors including:









Physical conditions at the Site
Working nature of the Site / disruption of site activity
The short remediation season/timeframe (i.e. the summer months)
Ability to mitigate risks to human and environmental health
Stakeholder and regulatory authority expectations/requirements
Reaching closure in a timely manner
Available land and local materials
Cost

Based on the factors listed above, specific consideration was given to those technologies which
would mitigate risk to human and environmental health, while maintaining cost control. Upon
completion of the evaluation of the remedial options, Stantec selected remedial approaches
for each waste type. These are summarized in Table 1.

Table 1 Selected Remediation Methods
Category
Contaminated
Soil

Contaminated
Groundwater

Sub-Category

Approximate Volume (m3;
unless otherwise stated)

Recommended Option

Source material

1,350

Excavate and aerate soils with
an Allu bucket deposit in an
on-site LTU for treatment.

Other contaminated soil

17,600

Cover with 0.5 m of fill material

Source material

50

If needed, treat in an on-site
water treatment system.

cp u:\144901983\report\rpt_final_remediation_plan_31072014.docx

4.5

REMEDIATION PLAN FOR THE JAMES CREEK MAINTENANCE CAMP, KILOMETRE 14, DEMPSTER
HIGHWAY, NORTHWEST TERRITORIES

Category

Sub-Category
Other contaminated
water

4.2

Approximate Volume (m3;
unless otherwise stated)
200

Recommended Option
Pump and treat in an on-site
water treatment system.

REMEDIATION IMPLEMENTATION PLAN

The Remediation plan will be implemented in several stages over the lifetime of the project.
These stages include:
 Site Preparation
 Source Removal
 Capping
 LTU Operation
 Groundwater Treatment
 Monitoring
 Site Closure
A summary of the activities to be completed as part of each stage of the project are
highlighted in the sections below.

4.2.1

Site Preparation

Prior to the commencement of the remediation program, site preparation activities will be
completed at the Site. Summaries of each of these activities are provided below:
Existing Landfarm Operation
The first site preparation activity will include the treatment of the existing soil within the two
landfarms on-site. A total of 900 m3 of PHC impacted soil remains in these cells as of the OxyTek
assessment completed in 2012. Additional impacted soil may have been placed in these cells
since the 2012 assessment. To ensure that these soils are treated in a timely fashion, the soil within
the cells will be turned twice weekly using heavy equipment and sampled once per month to
confirm the concentrations of PHCs. Once remediated the treated soil will be removed from the
landfarm and stockpiled on-site for use during the remediation program. The liner will be
removed and disposed off-site as non-hazardous waste.
To ensure that the operation of the landfarm is optimized, an Operations and Maintenance
(O&M) Plan will be developed for the cells. The O&M Plan will provide direction to the Site
contractor on the operation of the facility, specifically regarding aeration procedures, moisture
and nutrient levels to be maintained and any augmentation required.
Annual Surface and Groundwater Monitoring
Annual surface and groundwater monitoring will be completed at the Site. As part of this
program, three additional groundwater monitoring wells will be installed to further delineate
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hydrocarbon impacts northeast of the Maintenance Garage and to monitor the groundwater
condition in the area, specifically monitoring potential movement towards James Creek.
Surficial Waste Removal
Surficial wastes including non-hazardous and hazardous wastes, including on-site buildings, will
be removed from the Site in accordance with the applicable legislation.
Borrow Material Stockpiling/Production
Borrow material, including sand and gravel materials will be developed and/or transported to
the Site and stockpiled during the site preparation stage once all other buildings and surficial
waste has been removed from the Site. Potential stockpile locations at the site include an area
located southeast of the Maintenance Garage.
The borrow material requirements for the project are highlighted in Table 2:

Table 2 Borrow Source Requirements for Remedial Activities
Type
Type 2 (sand
and gravel)

Use

Approximate Volume (m3)

Landfarm construction
material, berms and
bottom pad

450

Capping material

2,100

Backfill material

1,450

Sand material

1,040

Total volume required:

5,040

Landfarm Treatment Unit (LTU) Construction
Upon decommissioning of the two existing landfarms, a new engineered LTU will be constructed
on-site. Based on the approximate volume of contaminated soil present on-site (1,350 m3), the
LTU will be approximately 40 m x 40 m in size. The preferred location of the LTU is between the
Maintenance Garage and the existing Landfarm No. 1. The construction of the LTU will involve
the following tasks:
1. Ground preparation, including the installation of geotextile liner directly on the ground
surface and installation of a sand layer (approximately 0.5 m) on top of the liner. A
geomembane liner will be placed on top of the sand layer followed by a minimum of
150 mm sand layer.
2. Construction of exterior berms and interior drainage swales (approximately 0.4 m deep by
1.0 m wide) to collect potential runoff.
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The LTU will be graded to promote positive drainage within the cell and the cell will have a water
collection sump at its low point to collect any water that has come in contact with the soil. The
collected water will run through a water treatment system and will then be discharged in
accordance with regulations.
Water Treatment System Installation
If the additional assessment activities completed on-site identify the requirement for a water
treatment system, the system will be installed prior to the completion of the physical remediation
activities (i.e. excavation of impacted soil). The final design of the water treatment system will be
dependent on the following:


volume of water requiring treatment



contaminant type



silt load



discharge criteria

The water treatment system design will be confirmed by a contractor specializing in water
treatment prior to the start of the remedial activities. A traditional pump and treat system is
being contemplated at this time. A traditional pump and treat system typically consists of:


several activated carbon units



sand filters



oil and water separator

The total area required for the water treatment system is approximately 40 m x 40 m. Once
treated, the treated water will be stockpiled in storage tanks on-site and sampled. If
concentrations of contaminants meet the applicable criteria, the water will be discharged. The
location of the water treatment system and the discharge location will be determined prior to
the commencement of the remedial activities.

4.2.2

Source Removal

The source of PHC impacts located within the footprint of the Maintenance Garage will be
removed during the remediation project. The impacted material includes 1,350 m3 of impacted
soil and 50 m3 of impacted groundwater. The source area covers approximately 450 m2, with an
average depth of 3.3 m.
The proposed remedial approach for the impacted soil within the footprint of the Maintenance
Garage is on-site treatment using a combination of excavation with aeration and landfarming.
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Once excavated, the soil will be aerated using an Allu bucket prior to placement in the on-site
LTU. The impacted soil will be placed inside of the LTU in lifts, up to a maximum height of 1.0 m.
In the area of the Maintenance Garage, the hydrocarbon impacts extend into the fractured
bedrock. The excavation will extend to the depth of solid bedrock. The ability to excavate all
the impacted fractured bedrock material is uncertain, as it will depend on the extent of
fracturing present and the degree of weathering in the rock. Once excavated, the fractured
bedrock will be placed inside of the LTU for treatment.
The site visit completed in June 2014 identified potential DNAPL contamination located beneath
the Maintenance Garage; however, the extent and characteristics of the DNAPL plume could
not be determined. As part of the source removal activity, the DNAPL impacted materials (i.e.
soil and groundwater) will be excavated. Similarly to the soil and fractured bedrock, DNAPL
impacted soil will be placed inside of the LTU for treatment; however, the DNAPL impacted
material will be stored in a separate section of the LTU to prevent cross-contamination. Field
screening equipment will be utilized to determine the type of contaminated soil prior to
placement in the LTU.
If it is determined that impacts remain after the completion of the excavation activities,
additional remedial methods may need to be evaluated/employed to address the impacts in
this area. The excavation would be backfilled with imported backfill material that meet the
ecological contact guidelines for surface soil.
To limit the potential for groundwater intrusion, the remedial excavation will be completed
during the winter months. This will reduce, if not eliminate, the potential for groundwater
infiltration in to the excavation. If groundwater is encountered during the excavation activities,
the water will be removed from the excavation and deposited into storage tanks and treated in
the on-site water treatment system described in Section 4.2.1.
As the Site is an active site, the remediation of the contaminated soil would be delayed until the
decommissioning of the Site is complete.

4.2.3

Capping

The remaining PHC impacted soil on-site (approximately 17,600 m3) will be capped to eliminate
the direct contact exposure pathway. The cap material will consist of 0.5 m of granular fill
material which will be graded to promote drainage and prevent erosion.

4.2.4

Landfarm Treatment Unit Operation

The LTU will be operated at the Site during the summer months. Specific activities completed
during the LTU operation include the following:


Aeration and tilling of the full thickness of the contaminated soil will occur during the summer
months (i.e. May through September) with the use of an excavator.
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Placement of a liner system on top of the contaminated soil to prevent any water (i.e.
precipitation, snow fall) from entering the lined area.
Sampling of impacted soil and fractured bedrock to determine if remedial objectives have
been met.

4.2.5

Groundwater Treatment

In addition to the 50 m3 of impacted groundwater located in the footprint of the Maintenance
Garage, an additional 200 m3 of PHC impacted groundwater is located in the area extending
northeast from the Maintenance Garage.
The selected remedial method for the impacted groundwater outside of the Maintenance
Garage footprint is pump and treat. This method involves removing contaminated groundwater
from the Site via strategically placed extraction wells that are used to pump the contaminated
groundwater to an on-site treatment system (as discussed in Section 4.2.1). Prior to the operation
of the pump and treat system, the potential impacts to hydrology at the Site as well as
permafrost will be evaluated.
The water treatment system could remove the contamination using several methods including
mechanical, chemical or biological methods. Once the treated water is within the acceptable
criteria, it can be discharged. This option is similar to hydraulic containment using the extraction
of contaminated water to prevent migration of contaminants outside of the containment area.

4.2.6

Monitoring

Monitoring will be conducted during the remedial program, this includes monitoring events
during and after the remedial activities are completed.
During Remedial Activities
During remediation, confirmatory soil samples will be collected after contaminated soil is
excavated from the footprint of the Maintenance Garage to assess if residual concentrations
are less than criteria.
In addition to confirming soil concentrations, quality testing will be conducted to confirm
earthworks such as testing for fill quality prior to LTU construction. The testing will be conducted to
determine if the construction is in accordance with the specifications for the remediation.
Finally, during remediation, testing will be required as part of the Land Use Permits and Water
Licenses issued for the remediation program.
Post Remedial Activities
The operation of the LTU will require post-construction monitoring including:
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Visual monitoring to observe the physical integrity of the LTU including observations for
possible settling, erosion, frost action, vegetation, leachate, staining, etc.
Groundwater monitoring through the installation of three to four post remedial groundwater
monitor wells the LTU.

In addition to monitoring the LTU, the capped areas will require monitoring to identify any
settling, erosion, frost action, ponding water, etc., present.
When the contaminated soil within the LTU is remediated to below the applicable criteria, the
treated soil will be contoured to match the surrounding areas and the geo-synthetic liner and
support equipment will be removed off-site. Areas that are disturbed during the remedial
activities will be re-graded to match existing surface grades.
Groundwater monitoring wells will be removed from the Site when compliance with the
applicable federal and territorial criteria is achieved. Typically, groundwater sampling would be
completed for three to five years following the completion of the remedial activities on-site,
usually twice per season following the spring freshet and at the end of the warm season. Once
groundwater quality compliance is achieved, the monitoring wells will be decommissioned.

4.2.7

Site Closure

LTU Decommissioning
Once the operation of the LTU is deemed complete, the following activities will be completed:



Removal of the geo-membrane liner, and its disposal as non-hazardous waste off-site.
Grading to match the surrounding topography.

5.0

LOGISTICS AND REMEDIATION DEVELOPMENT

5.1

REMEDIATION SCHEDULE

Stantec has prepared a proposed schedule for the remediation activities. The schedule has
been prepared with the understanding that the Site will continue to be used until a new location
can be identified by DOT. For the purpose of this Remediation Plan, Stantec has assumed that
the Site will be in use until December 2016. The proposed schedule is presented in Table 3 below.

Table 3 Proposed Remediation Schedule
Activity

Timing

Treatment of contaminated soil located within the two
existing landfarms on-site

Summer of Year 1

Completion of drilling program to install groundwater
monitoring wells on-site.

Summer of Year 1

Update Remediation Plan with findings from assessment

Fall of Year 1
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Activity

Timing

program
Treatment of contaminated soil located within the two
existing landfarms on-site (if needed)

Summer of Year 2 and Year 3

Decommissioning of existing landfarms pending soil
remedial results

Fall Year 3

Annual groundwater / surface water monitoring

Summer - annually

Decommissioning of Site

Fall Year 3

Prepare design specifications and tender documentation
for the remediation program

Fall Year 3

Apply for permits / licenses required for remediation
program

Winter Year 3

Contract Tendering

Winter Year 3

Contract Award

Winter Year 3

Site Preparation Activities

Summer Year 1 to Fall Year 3

Source Removal

Winter Year 4

Capping

Winter Year 4

LTU Operation

Summer Year 4 to Fall Year 5

Groundwater Treatment

Summer Year 4 to Fall Year 5

Monitoring

Summer Year 5 to Year 10

Remediation activities including annual groundwater
monitoring, treatment of contaminated soil in LTU (twice
weekly)

Summer Year 4

LTU decommissioning pending soil remedial results

Fall Year 5

Final Site Closure

Fall Year 10

6.0

LEVEL OF CONFIDENCE

Stantec has evaluated the level of confidence associated with the selected remedial
approaches proposed in this Remediation Plan. Table 4 highlights the findings of this evaluation.

Table 4 Level of Confidence in the Selected Remedial Approach
Category

Contaminated
Soil

Sub-Category

Approximate
Volume m3

Recommended
Option

Level of
Confidence
Level

Estimated
time
frame

Contaminated
soil in existing
LTU’s

900

Aerate with an
Alluing bucket
and amend soil
as required

High

Two
remedial
seasons

Low

Source
material
below
buildings in

1,350

Excavate and
pre-treat soils
with an Allu
bucket and

High

One
season to
excavate
soil and

High
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Category

Sub-Category

Approximate
Volume m3

permafrost
bowl

Contaminated
Groundwater

7.0

Recommended
Option

Level of
Confidence
Level

remediate in
an on-site LTU.

Estimated
time
frame

Cost

place in
LTU I
further
season to
treat

Other
contaminated
soil, exterior to
buildings

17,600

Cover with 0.5
m cap of fill
material to
manage risk to
receptors of
exposure.

Moderate,
no
elimination
of source
this low
liability
exists

Two
seasons
to cap
material
and
grade site

Low

Source
material

50

Pump source
material. If
needed, treat
in an on-site
water
treatment
system.

High

Two
seasons
of
treatment

High
possible
DNPL
treatment

Other
contaminated
groundwater

200

Pump and
treat.

High

Two
seasons
of
treatment

Moderate

CONCLUSION

The results of the previous assessment programs were used to develop the Remediation Plan
provided herein. The finalized Remediation Plan will incorporate stakeholder input and new
information/results obtained. Following the acceptance of the Remediation Plan, design
specifications and construction tender documents could be developed for the remediation of
the Site.

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

cp u:\144901983\report\rpt_final_remediation_plan_31072014.docx

8.13

REMEDIATION PLAN FOR THE JAMES CREEK MAINTENANCE CAMP, KILOMETRE 14, DEMPSTER
HIGHWAY, NORTHWEST TERRITORIES

assurances regarding the 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 information contained in the previous reports identified in Section 2.0.
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 sub-surface 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.
Development or design plans and specifications should be reviewed by Stantec sufficiently
ahead of initiating the next project stage to confirm that this report completely addresses the
elaborated project specifics and that the contents of this report have been properly interpreted.
Specialty quality assurance services (field observations and testing) during construction are a
necessary part of the evaluation of sub-subsurface conditions and Site preparation works.
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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9.0

STANTEC QUALITY MANAGEMENT

This document entitled Remediation Plan for the James Creek Maintenance Camp, Kilometre
14, Dempster Highway, Northwest Territories was prepared by Stantec Consulting Ltd. for the
account of the Government of the Northwest Territories Department of Transportation.
This report has been prepared by:

Patricia Coyne, B.Sc.
Environmental Scientist

Joe Acorn, P.Eng.
Project Manager
This report has been reviewed by:

(On behalf of Robert McCullough)
Robert McCullough, BES, CET., CESA
Principal, Senior Technical Specialist
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