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Disclaimer 

© 2008 UMA Engineering Ltd. ALL RIGHTS RESERVED THIS DOCUMENT IS PROTECTED BY COPYRIGHT AND TRADE 
SECRET LAW AND MAY NOT BE REPRODUCED IN ANY MANNER, OR FOR ANY PURPOSE, EXCEPT BY WRITTEN 
PERMISSION OF UMA Engineering Ltd." 
 
The attached Report (the “Report”) has been prepared by UMA Engineering Ltd. doing business as AECOM (“AECOM”) for 
the benefit of Defence Construction Canada (“Client”) in accordance with the agreement between AECOM and Client (the 
“Agreement”). 
 
The information, data, recommendations and conclusions contained in the Report: 
 

 are subject to the budgetary, time and other constraints and limitations in the Agreement and the qualifications 
contained in the Report (the “Limitations”) 

 represent AECOM’s professional judgement in light of the Limitations and industry standards for the preparation 
of similar reports 

 may be based on information provided to AECOM which has not been independently verified 
 have not been updated 
 must be read as a whole and sections thereof should not be read out of such context 
 were prepared for the specific purposes described in the Report and the Agreement and must not be used for 

any other purpose whatsoever 

Unless expressly stated to the contrary in the Report or the Agreement, AECOM: 

 shall not be responsible for any events or circumstances that may have occurred since the date on which the 
Report was prepared or for any inaccuracies contained in information that was provided to AECOM 

 makes no guarantees or warranties whatsoever, whether express or implied, with respect to the Report or any 
part thereof, other than that the Report represents AECOM’s professional judgement as described above 

 shall not be deemed to have represented that the Report or any part thereof is exhaustive or applicable to any 
specific use other than that described in the Report and the Agreement  

Except as required by law or otherwise agreed by AECOM and Client, the Report: 

 is to be treated as confidential 
 may not be used or relied upon by third parties 

 
Except as described above, AECOM denies any liability in respect of the Report or parts thereof and shall not be 
responsible for any damages arising from use of the Report or parts thereof. 
 
This Disclaimer is attached to and forms part of the Report.   
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1.0 Site Description 
1.1 Location 

The PIN-2 site is located on the mainland of Nunavut, along the shores of Dolphin and Union Strait.  It is 
approximately 150 km north of Kugluktuk.   

1.2 History 

PIN-2 was an auxiliary site within the original DEW Line system.  The station was constructed in the 
1950’s as part of the Distant Early Warning (DEW) Line, which provided radar surveillance of the northern 
approaches to North America.  In March 1985, Canada and the United States agreed to modernize the 
North American Air Defence System by closing the remaining 21 DND DEW Line sites by the early 
1990’s, and build the North Warning System (NWS).  An NWS Short Range Radar (SRR) site was 
established approximately 8 km southwest of the DEW Line site; however, two 88 m3 POL tanks 
associated with the SRR are located at the beach area adjacent to the DEW Line Beach POL area and 
NWS holds a reserve on the tanks and beach area.  

1.3 Project Activities 

The purpose of the proposed project is to provide remedy for previous activities that occurred as a result 
of the operation of the former DEW Line site.  Specifically, the clean up is to prevent the release of 
physical debris and/or contaminants into the environment. 

In general, during the construction phase of the clean up, existing facilities no longer required for the 
operation of the NWS will be demolished.  The demolition wastes will be segregated into hazardous and 
non-hazardous materials and disposed of appropriately.  Contaminated soils identified during the field 
investigations will be excavated and properly disposed of in on-site engineered landfills or at off-site 
facilities if characterized as hazardous.  Scattered surface debris and partially buried debris on-site will 
also be collected and disposed of.  New landfills will be constructed to contain the non-hazardous 
contaminated soil and demolition waste generated during the clean up.  Existing landfills within the site 
will be remediated, as required.  Disturbed areas will be physically restored to a stable condition shaped 
to match the existing terrain.  The detailed work program is provided in Section 5. 

1.4 Schedule 

PIN-2 underwent a detailed site investigation in 2004, and is scheduled for clean up beginning in 2009 as 
part of the DLCU project, with completion expected in 2011.  Clean up activities are expected to continue 
through to 2012, depending on the contractors’ approach and weather conditions. 

The expected duration of annual clean up activities on site will generally be from June to October.  During 
the winter months, work will cease and equipment and facilities on site will be winterized.  It is expected 
that the contractors’ workforce and accessory personnel will mobilize to and from the site from nearby 
northern communities.  Long-term monitoring of the landfills will begin once clean up is completed and will 
continue for a 25-year period.  After 25 years, the monitoring requirements are re-evaluated. 
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2.0 Background Information 
2.1 Contact Information 

DEW Line Clean Up - Project Management Office 
Defence Construction Canada (on behalf of the Director General Environment, Department of National 
Defence) 
Constitution Square, Suite 1720 
350 Albert Street 
Ottawa, ON  K1A 0K3 
 
Contacts regarding this application: 
Defence Construction Canada 
Mr. Douglas Craig, M.Sc., DLCU Environmental Officer 
Tel: 613-998-7288 
Fax: 613-998-0468 
E-mail: Douglas.Craig@dcc-cdc.gc.ca 
 
AECOM (formerly UMA Engineering Ltd.) 
Ms. Eva Schulz, P.Ag., Environmental Scientist 
2540 Kensington Road NW 
Calgary, AB  T2N 3S3 
Tel: 403-270-9200 
Fax: 403-270-0399 
E-Mail: Eva.Schulz@aecom.com 
 
2.2 Lead Authorizing Agencies 

The lead agency for this project is the Department of National Defence, represented by the Director General 
Environment.  The management of this project is being provided by Defence Construction Canada.  These 
agencies will be responsible for obtaining permits, except in those cases where the clean up contractor is 
required to do so by legislation. 

2.3 Environmental Assessment Process 

The initial environmental assessment was completed under the Environmental Assessment and Review 
Process Guidelines Order (EARPGO) and updated in accordance with the requirements of the Canadian 
Environmental Assessment Agency (CEAA) and the Nunavut Impact Review Board (NIRB), in support of this 
project.  The potential environmental impacts were assessed based on the valued ecosystem components 
identified during the initial scoping exercise. 

The following sections provide a summary of the activities that were undertaken during the completion of the 
environmental assessment. 

2.3.1 Scoping 

As a self-directed environmental assessment, the initial step was to conduct a series of social and ecological 
scoping exercises designed to: 

• Determine the temporal and spatial boundaries of the assessment; and 
• Focus the analysis on the environmental issues directly related to the clean up project itself (i.e., 

identification of valued ecosystem components). 
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In scoping the project, clean up activities to be assessed were identified.  Possible additional activities were 
examined using the Canadian Environmental Assessment Agency’s “Principal Project/Accessory” test, which 
is used to determine if other activities demonstrate an interdependent linkage and/or geographical/ecological 
proximity with the primary clean up. 

The assessment scope included a determination of the environmental effects to be assessed and the effects 
that are to be considered in making decisions regarding the project.  The following table provides an outline of 
the scope of the project and of the assessment. 

Table 1: Project Scope and Assessment 

Project PIN-2 Site Clean Up 
EA Trigger Funding from the Department of National Defence 

Federal permits required 
Scope of principal project Physical clean up of the PIN-2 site, including: demolition of 

facilities, removal of waste materials (including hazardous), 
contaminated soil removal, debris disposal, and construction 
of landfills and landfarms. 

Accessory physical works Mobilization and demobilization of equipment and personnel, 
and temporary construction camp set up. 

Other undertakings None. 

The scope of the environmental assessment is to consider the effects of all project related activities (i.e., 
those related to the clean up of the site) and associated physical works on both biophysical and socio-
economic factors. 

The following factors were identified for assessment: 

• Evaluation of environmental effects of the project, including those relating to cumulative effects that are 
likely to result from carrying out this project. 

• Project undertakings performed in conjunction with other off-site projects/activities that have been or will 
be carried out. 

• The relative levels of significance. 
• Public comments. 
• Mitigation measures deemed to be technically and economically feasible. 

Interested parties were identified and consulted during the development of the project definition process 
including: 

• ‘Expert’ federal departments (Environment Canada, Department of Indian Affairs and Northern 
Development, Government of the Northwest Territories Department of Natural Resources, and 
Government of the Northwest Territories Department of Health); 

• ‘Other’ federal departments (DND, DCC, Parks Canada); 
• Aboriginal organizations (NTI, Nunavut Planning Commission) and the Regional Inuit Associations; and 
• Community leadership of the various Arctic hamlets. 
Section 4.0 of this Project Description provides a detailed outline of the Public Consultation Process. 
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2.3.2 Assessment of Environmental Effects 

The initial step following the scoping exercise was to determine the possible environmental effects of the 
project.  This assessment involved providing a detailed overview of the project, a description of the existing 
environment (including inventories and ecological processes) and the identification of project-environment 
interactions. 

The aim of describing the project was to clearly outline the constituent compounds and activities that were to 
occur at the PIN-2 site.  Activities include mobilizations, project layout and design, plan and scheduling, 
specifics related to each of the site activities (i.e., how would contaminated soil be identified, excavated, 
transported and disposed), operating procedures and demobilization plans. 

During the scientific studies described above, the relevant information concerning the existing environmental 
components of the study areas was collected.  This information included a description of the physical, 
biological and social characteristics of the study area. 

Using the information that was obtained on the project and the existing environmental setting, the assessment 
study determined interactive links between these two components.  Particular concern focused on the 
location, sensitivity, seasonal presence and the abundance of these components.  Also included in the 
assessment of the environmental effects were possible impacts relating to socio-economic factors (heritage, 
culture, archaeological, employment, and business opportunities), and human health.  During the assessment 
stage, conclusions were made as to the type of impact and its level of significance based on scientific 
judgement and comments received during the public consultation process. 

2.3.3 Identification of Mitigation Options 

The third stage of the assessment process was identifying mitigation measures that would result in a 
reduction or elimination of potential environmental effects associated with the clean up of PIN-2.  In the case 
of this project, all potential adverse effects were addressed, not just those deemed to be significantly adverse.  
Mitigative actions now form part of the overall project design and planning documentation, which resulted in 
the preparation of an Environmental Protection Plan (EPP) in Section 8.0.  The requirements for on-site 
personnel to adhere to these mitigative measures are part of the clean up contract. 

2.3.4 Significance 

The environmental assessment considers activities associated with the project that could result in adverse 
environmental effects with consideration given to the likelihood of occurring, while taking into account 
appropriate mitigation measures.  In determining whether there are adverse environmental effects, the 
following factors are considered: 

• Loss of rare or endangered species; 
• Reduction in biological diversity; 
• Loss of critical/productive habitat; 
• Fragmentation or interruption of movement corridors and migration routes; 
• Transformation of natural landscapes; 
• Discharge or presence of persistent and/or toxic chemicals; 
• Toxicity effects on human health; and 
• Effects on cultural issues. 
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2.4 Regulatory Overview 

2.4.1 Introduction 

The clean up will comply with all applicable environmental laws, regulations and requirements of Federal, 
Territorial and other regional authorities, and any permits, approvals, and authorizations that may be required.  
The contractor is subject to and must comply with all permits and approvals obtained on behalf of and by 
DND to conduct this work.  Throughout all project phases, the project will work in close cooperation with 
regulatory authorities and compliance will be enforced . 

2.4.2 Federal Acts, Regulations and Guidelines 

Several Federal Acts, regulations and guidelines affect project activities across all Canadian jurisdictions.  
The most relevant to the DLCU are outlined below: 

The Canadian Environmental Protection Act regulates toxic substances from their production or import, to 
consumption, storage and disposal.  This Act also incorporates, amongst others, the Temporary PCB Storage 
Regulations. 

The Transportation of Dangerous Goods Act and Regulations promotes public safety in the transportation 
of dangerous goods.  The Act applies to all handling, offering for transport and transporting of dangerous 
goods by any means of transport whether or not the goods originate from or are destined for any place or 
places in Canada. 

The Fisheries Act protects fish and fish habitat from pollution, harmful alteration, disturbance and 
destruction, and impediments to fish movement. 

The Arctic Waters Pollution Prevention Act and Regulations govern development and shipping activity in 
Arctic waters adjacent to the mainland islands of the Canadian Arctic to ensure the continuing welfare of the 
residents of the areas, and to protect the ecological balance in water, ice and land areas. 

The Migratory Birds Convention Act provides for the protection of designated migratory species, their 
habitats, and the regulated harvest of certain species. 

The Canada Wildlife Act provides for the involvement of the Government of Canada in cooperative research 
and management programs involving wildlife species normally the responsibility of provinces or territories.  
This is particularly relevant to rare and endangered species or species such as the Peary caribou, which 
seasonally move across various regulatory boundaries. 

The Species at Risk Act aims to protect wildlife from becoming extinct or lost from the wild, with the objective 
of helping the numbers recover.  The act covers all wildlife species listed as being at risk nationally and their 
critical numbers. 

The Canada Shipping Act regulates shipping activities under the jurisdiction of Canada.  Regulations cover 
technical standards of operation safety and pollution aspects related to shipping activities in Canadian waters. 

The Navigable Water Protection Act pertains to the erection of structures or facilities used to support or 
impede navigation in waters under the jurisdiction of Canada. 

The Territorial Lands Act provides the authority for administering and protecting lands under the direct 
control of the Minister of Indian and Northern Affairs Canada (INAC).  The following regulations are pursuant 
to this Act: 
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• The Territorial Land Use Regulations provide regulatory control for maintaining sound environmental 
practises for any land use activities on Territorial lands.  These regulations require that land use permits 
be issued for such operations as work involving the use of heavy equipment, establishment of camps, use 
of explosives, and clearing of lines, trails and rights-of-way, including construction of access roads. 

• The Territorial Quarrying Regulations establish the procedures for extracting Crown-owned limestone, 
granite, slate, marble, gypsum, loam, marl, gravel, sand, clay or stone from Territorial lands.  The 
regulations specify permits, applications, staking and dimensions of quarries. 

The Nunavut Land Claim Agreement Act provides for the use, management and conservation of land, 
water, and resources of Nunavut. 

The Nunavut Waters and Surface Rights Tribunal Act provides the Nunavut Water Board with the power to 
issue water use licenses.  The NWB evaluates the potential for detrimental effects occurring because of the 
use of water or a deposit of waste in water on other users. 

Canada Labour Act and Regulations contains the labour code for all Federal employees or activities on 
Federal owned or controlled land.  Private Provincial or Territorial employees are governed by the 
Provincial/Territorial Labour Acts, even when working on Federal lands or facilities.  The Labour Acts control 
such things as statutory holidays, maximum work hours and minimum wages. 

Atomic Energy Control Act and Regulations describe the packaging requirements and approvals needed 
for the transportation of radioactive materials. 

Explosives Act and Regulations define explosives, the permitting requirements needed to use explosive 
substances, packaging, handling and transporting requirements, and safety requirements. 

National Fire Code (NFC) established the standard for fire prevention, fire fighting and life safety in buildings 
in use, including standards for the conduct of activities causing fire hazards, maintenance of sire safety 
equipment and egress facilities, standards for fire extinguishers, etc.  In addition, the NFC established the 
standard for prevention, containment and fighting of fires originating outside buildings which may present a 
hazard to a nearby community, and sets the standards for the storage and handling of dangerous goods, 
flammable liquids and combustible liquids. 

The following guidelines were used as a reference in the development of the DEW Line Clean Up Protocol 
and contract specifications.  These guidelines are identified as reference materials only. 

Freshwater Intake End-of-Pipe Fish Screen Guidelines provide instructions for the protection of 
anadromous and resident fish where freshwater is extracted from fish-bearing waters. 

National Guidelines for the Landfilling of Hazardous Waste is to be used by regulators, designers, 
owners, and operators of hazardous waste facilities.  They cover site selection, design, construction, closure 
and post-closure care, monitoring and operation.  They are intended for new, not existing facilities. 

Guidelines for Preparation of Hazardous Material Spill Contingency Plans identify factors that should be 
considered in the development of hazardous material spill contingency plans and the information that should 
be incorporated into a comprehensive contingency plan. 

Code of Good Practise on Dump Closing or Conversion to Sanitary Landfill at Federal Establishments 
outlines the guidelines to improve operation and properly close existing dumps.  It is intended to promote a 
consistent approach to the clean up of existing dumps to prevent contamination of water, air, and land and to 
ensure that the best particular control technology is used. 

Code of Good Practise for Used Oil Management in Canada described environmentally sound options for 
the handling, storage, collection, transportation, recycling, reuse and disposal of used oils in Canada.  It is 
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intended to provide guidance for used oil generators and to regulatory authorities in the formulation of 
provincial or regional used oil management strategies. 

Canadian Environmental Quality Criteria for Contaminated Sites, compiled by the Canadian Council of 
Ministers of the Environment (CCME) provide numerical limits for contaminants in soil and water intended to 
maintain, improve, or protect environmental quality and human health at contaminated sites.  The criteria are 
intended to provide general technical and scientific guidance to provincial, federal, territorial and non-
governmental agencies in the assessment and remediation of contaminated sites across Canada.  They 
serve as benchmarks against which to access the degree of contamination at a site. 

Canadian Drinking Water Guidelines are also complied by CCME for Canadian Drinking Water Quality and 
provide criteria for water that are protective of human health and also meet aesthetic objectives. 

Technical Guidance on the Land Treatment of Petroleum Hydrocarbon Contaminated Soils at Federal 
Government Facilities or on Federal Crown Land provide information on the required design parameters 
for landfarms at federal facilities. 

Federal Guidelines for Landfarming Petroleum Hydrocarbon Contaminated Soils was developed to 
provide guidance for landfarming. 

The Canada-Wide Standard for Mercury applies to incineration activities on site. 

2.4.3 Nunavut and Northwest Territory Acts, Regulations and Guidelines 

In addition to the Federal Acts and Regulations identified in Section 2.4.2, the clean up of the PIN-2 site is 
governed by the following: 

Guidelines for the Discharge of Domestic Wastewater in Nunavut, by the Nunavut Water Board, outlines 
the requirements for water quality effluent from facilities in Nunavut. 

Environmental Guidelines for Industrial Waste Discharges establish standards that should be followed 
when discharging waste from an industrial operation on Commissioners Land or lands administered by 
municipal governments in Nunavut. 

The Explosives Use Act provides controls for surface blasting other than for mining purposes. 

The Nunavut Wildlife Act provides for the protection of wildlife and wildlife habitats as well as regulated 
harvest of selected species. 

The Nunavut Environmental Protection Act provides for the protection of the environment from the 
discharge of contaminants, clean up of contaminants and unsightly premises.  In addition, the powers of 
inspectors as well as offences and penalties are defined.  The Act applies only to situations not authorized by 
other Canadian Acts in the Nunavut Territory.  The following guidelines under the Nunavut Environmental 
Protection Act may be applicable to the clean up of the PIN-2 site: 

• Contingency Planning and Spill Reporting 
• Disposal Guidelines for Fluorescent Light Tubes 
• Guideline: Dust Suppression 
• Guidelines for the Management of Waste Asbestos 
• Guideline for the Management of Waste Antifreeze 
• Guideline for the Management of Waste Paint 
• Guideline for the Management of Waste Solvents 
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• Guidelines for the General Management of Hazardous Waste in Nunavut 

The Nunavut Environmental Rights Act provides the people of Nunavut the right to access information 
concerning the release or potential release of contaminants into the environment, and also the right to prevent 
the release or potential release of contaminants into the environment. 

The Spill Contingency Planning and Reporting Regulations outline requirements for filing a contingency 
plan and for reporting spills. 

The Nunavut Fire Prevention Act and Regulations provides for the regulation of the decommissioning of 
fuel lines and fuel tanks. 

The Pesticides Act and Regulations specifies the requirements for use storage, handling and disposal of 
pesticides. 

The Nunavut Territorial Archaeological Sites Regulations, pursuant to the Nunavut Act, protects 
archaeological sites in Nunavut from disturbance and prohibits the removal of archaeological specimens, 
except under permit. 

The Safety Act: Occupational Health Regulations outline the health and safety standards to be maintained 
at workplaces to ensure the health and safety of persons. 

Guidelines for the Removal of Materials Containing Friable Asbestos outlines the procedures for the 
removal of friable asbestos. 

2.4.4 List of Approvals, Permits and Licenses Required 

The following is a list of permits required for the clean up of the PIN-2 site: 

Land Use Permit: As per the Territorial Land Use Act and Territorial Land Use Regulations, a Class A permit 
issued by Indian and Northern Affairs Canada (INAC) is required for the activities associated with the clean up 
of PIN-2.  Contact: INAC Land Administration, Iqaluit, NU (T) 867-975-4283. 

Quarry Permit: As per the Territorial Land Use Act and Territorial Quarrying Regulations, a Quarry Permit(s) 
issued by INAC is required for the extraction of granular material required for the clean up.  Contact: INAC 
Land Administration, Iqaluit, NU (T) 867-975-4283. 

Water Use License: As per the Nunavut Land Claims Agreement Act, a water use license issued by the 
Nunavut Water Board, is required for camp operations and construction activities associated with the clean up 
of the PIN-2 site.  Contact: Nunavut Water Board, Gjoa Haven, NU (T) 867-360-6338. 

In addition, the successful contractor may require a number of other permits or license.  These permits or 
licenses pertain to the operation and maintenance of the contractors’ camp or relate to his/her status as an 
employer.  Examples of these permits include those related to the possession of firearms, day-to-day camp 
operation and federal/territorial labour codes.  A partial list of these and other requirements is presented in 
Table 2. 
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Table 2: Authorizations 

Authorization Authority Activity to Authorization Applies 
Land Use Permit (Crown Lands) Indian and Northern Affairs Canada All land use activities on Crown land 
Quarry Permit (Crown Lands) Indian and Northern Affairs Canada Granular material extraction activities on Crown land 
Water Use License Nunavut Water Board All water use activities 
Archaeological Research Permit Nunavut Land Claims Agreement Act Investigation of archaeological sites, mitigation, 

monitoring 
Transportation Permits Transportation of Dangerous Goods Act Shipping 
Transportation Permits International Air Transport Association 

Dangerous Goods Regulations 
Air transport 

Fishing Licenses Department of Sustainable 
Development 

Recreational fishing 

Firearms Acquisition 
Certificates/ Firearms License 
(course required) 

RCMP Use and storage of firearms 

2.5 Previous Environmental Assessments 

As a federal proponent, the Department of National Defence (DND) is required to conduct an environmental 
assessment for the clean up of each DEW Line site.  As a planning tool, these assessments were drafted in 
1994 by DND under the auspices of the Environmental Process Guidelines Order.  These assessments were 
preceded by extensive on-site environmental and engineering investigations completed by the Environmental 
Sciences Group (ESG) at the Royal Military College and UMA Engineering Ltd. (UMA).  The initial 
investigations, which took place from 1989 to 1994, were used to provide a baseline study of the existing 
environment (both biological and physical) and ecological pathways and possible transport mechanisms that 
will exist during the clean up.  As well, studies of socioeconomic aspects, in particular a detailed 
archaeological survey of the sites, were completed during this time.  The protection of the food chain from 
DEW Line contaminants was established as the aim of the clean up.  These studies confirmed that physical 
restoration would involve considerable quantities of materials, including limited quantities of hazardous 
materials such as waste oil, batteries and asbestos.  Conclusions reached by independent analyses indicated 
that inorganic elements (principally copper, lead and zinc), hydrocarbons and polychlorinated phenols (PCBs) 
pose the greatest risk to the biophysical environment.  Therefore, the clean up approach was geared towards 
removing these contaminants from contact with the environment. 

Subsequent changes to overall project planning have been assessed over time and the assessment 
document updated.  The Environmental Screening Report was updated for 14 of the 15 DEW Line sites in 
Nunavut (DCC-DLCU, 1998).  This report was submitted with the Project Description of the 15 DEW Line 
sites in the Nunavut Settlement Area to the Nunavut Impact Review Board (NIRB) in June 1998. 

In 2004, further investigations were conducted to delineate contaminated areas and obtain environmental and 
engineering information required to finalize the clean up plans.  This information was reviewed and an 
updated Project Description with an environmental screening report section was prepared. 

Other investigations included: 

An initial environmental clean up study of the DEW Line sites in Canada carried out on behalf of the United 
States Air Force by a consortium of Canadian consultants.  The objectives for this study included: 
identification and investigation areas impacted by past waste disposal practises and spills; determining and 
evaluating remediation alternatives for the waste disposal and spill areas; and developing disposal options for 



ENVIRONMENTAL SCREENING REPORT 
DEFENCE CONSTRUCTION CANADA 

 

 

PIN-2, CAPE YOUNG DEW LINE SITE CLEAN UP 17OCT08.DOC 10 
 

debris arising from the demolition of DEW Line structures.  This study provided information on the presence of 
hazardous materials, the biophysical environment, facility details, and the existing landfills. 

An environmental study of 10 of the 21 sites in 1989/90 for the DND.  This study provided a detailed physical 
and chemical inventory of the stations and considered the impact of the chemical contaminants in the Arctic 
ecosystem.  This study provided information on the debris found on site, contents of landfills, fuel spills, and 
patterns of contaminant dispersal and impact from the use of drums. 

Two studies designed to assess the impact of the historically common practise of disposing debris into the 
ocean through ice were carried out in 1994 and 1995 by a consortium of several Canadian government 
departments.  These studies concluded that there were no significant chemical effects arising from the 
presence of debris on the ocean floor.  A summary document of this investigation is provided in Appendix E. 

During the final site investigations conducted in 1996 at BAR-3, Tuktoyaktuk and PIN-M, Cape Parry, the 
DND investigation team discovered that the paint on many of the buildings contained PCBs in excess of 50 
ppm.  PCB amended painted materials (PAP) are defined as material that is coated with PCB amended paint, 
and has been analyzed and the materials (including the paint) determined to contain PCB concentrations in 
excess of 50 ppm.  These PAP materials are regulated under the Canadian Environmental Protection Act.  
Currently, the PAP materials cannot be placed in a landfill in the north, and are being packaged and 
transported to a southern disposal facility for destruction and disposal.  Prior to transport, PAP material is 
being stored temporarily at the site in accordance with the Temporary Storage of PCB Materials Regulations. 

2.6 Contract Award Process 

The following steps outline the contract award procedures: 

• A tender package is produced with includes ALL of the work to be completed at the site during the clean 
up.  A tender package includes instruction for the contractor to attain Minimum Inuit Contractor Content 
(MICC) in the workforce, as well as Minimum Inuit Employment Content (MIEC), as specified in the 
DND/NTI Economic Agreement. 

• The tender award goes to the most competitive bidder who fulfills all of the requirements as stated in the 
tender package. 

• Once the contract is awarded, the successful contractor can begin plans to start the clean up work. 
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3.0 Project Planning 
3.1 Rationale for the Project and Primary Goals 

The aim of the DLCU Project is to decommission those facilities used by the former DEW Line which have 
been declared surplus to the requirements of the North Warning System and to restore the sites to an 
environmentally safe condition.  Environmental restoration includes setting remediation objectives that are 
designed to preclude migration of contamination (and hence biomagnification) into the Arctic ecosystem/food 
chain.  To accomplish this, remediation will include: 

• The excavation of soils in cases where parameters exceed those that have been set for the project (i.e., 
believed to cause significant input into the lower levels of the food chain, for example, plants and 
detritus); and 

• The remediation of landfills, which may serve as a source of contamination. 

The process of biomagnification is defined as positively sloped variation in concentrations through 
increasingly higher trophic levels of the food chain.  The process of biomagnification is particularly important 
in Arctic ecosystems, because of the dependency on a high fat content in the diet; organisms are extremely 
sensitive to contamination inputs, especially chlorinated contaminants such as PCBs.  Given the nature of the 
Arctic ecosystems, it is important that past anthropogenic activities, such as the operation of the DEW Line, 
not continue to cause any significant adverse effects on any one level of the Arctic food chain.  Specifically: 

• The limited availability of species at any one given trophic level leaves little opportunity for another 
species to offset the effects of a loss of another. 

• Negative biological effects (i.e., plant loss) may lead to physical disturbances, such as damage to 
permafrost. 

• These unmanned sites pose a risk to human health and safety through the presence of physical hazards. 

3.2 Evaluation of Alternatives to the Project 

As a project strictly dedicated to the clean up of military establishments, the range of alternatives to the 
project is limited.  Two alternatives to the clean up of these sites can be identified, and are as follows: 

Commercial or other Government use of the facilities: This alternative involves the sale of those facilities 
no longer required by the DND to commercial interests.  Two possibilities are present, namely on-site 
commercial development or sale of the capital assets themselves and movement off-site. 

No clean up action (Null alternative): The second alternative involved examining the environmental impact 
of maintaining the status quo at the sites.  It was quickly realized that failure to address the environmental 
problems identified during the site investigations could lead to the following: 

• Placing the Arctic environment/food chain at risk; 
• Possible future legal liabilities for the federal government; and 
• Greater clean up costs in the future. 

3.3 DEW Line Clean Up Protocol 

The purpose of the DEW Line Clean Up Project is to: 
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• Demolish and remove existing facilities that are no longer required for the operation of the North Warning 
System. 

• Removal of contaminated soil from contact with the Arctic food chain. 
• Stabilize existing landfills. 
• Clean up surface debris. 
• Physically restore the site to as natural a state as practical. 

3.3.1 Protocol Development 

In cooperation with several federal and territorial departments, DND originally drafted the General Protocol for 
the DEW Line Clean Up in 1991.  This protocol served as the basis for the DND/NTI Agreement on 
environmental provisions for the clean up of the sites (see Appendix B).  At the time of implementation, there 
were no established environmental standards for the Arctic.  As a result, existing federal guidelines, such as 
the Interim Canadian Environmental Quality Criteria for Contaminated Sites (1991) were modified to reflect 
both the sensitivity of the Arctic food chain to ecological processes such as biomagnification and the close 
dependence of the Inuit on the land for food.  In addition, a barrel specific protocol was prepared that outlined 
the process for dealing with barrels and barrel contents found on the DEW Line sites. 

3.3.2 Criteria 

The protocol outlined in the DND/NTI Agreement was developed from the results of the biophysical, socio-
economic, and engineering site assessments.  The DLCU Protocol documents the contaminant clean up 
criteria and specific physical actions that are to be undertaken, which are specific to the DEW Line sites.  
These criteria were developed based on existing federal and territorial criteria in conjunction with studies that 
show the functional relationships and/or pathways for biological uptakes from soil.  The resulting protocol 
defines two concentration tiers of soil contamination.  Soil substrates containing Tier I concentrations may be 
placed in an appropriate on-site landfill, while those soils in excess of the Tier II standard are to be disposed 
of in a manner that provides additional measures to permanently segregate these contaminants from the 
Arctic ecosystem.  Soils exceeding federal legislative limits (i.e., Canadian Environmental Protection Act and 
Chlorobiphenyl Regulations) will be disposed of off-site at a licensed disposal facility. 

3.3.3 Environmental Working Group 

In 1997, the DND and NTI agreed for form an Environmental Working Group (EWG).  The EWG is comprised 
of scientific and technical experts representing both the Inuit (NTI) and DND.  The purpose of the EWG is to 
examine environmental issues related to the DLCU project and to provide recommendations to a joint 
DND/NTI core group consisting of senior management from both organizations.  Specific tasks that have 
been assigned to the EWG include: 

• Development of a landfill risk evaluation matrix. 
• Evaluation of recommendations for a post-construction/remediation landfill monitoring program. 
• Identification of hydrocarbon clean up requirements. 
• Establishment of confirmatory testing protocols. 
• Preparation of a list of items suitable for landfilling at the DEW Line sites. 

3.4 Final Investigation and Delineation 

Prior to the clean up of each site, the DND undertakes a comprehensive final site assessment.  The aim of 
the final investigation is several-fold, including: 
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• To fully delineate the extent of contaminated areas in order to prepare accurate construction documents. 
• To confirm the structural and environmental status of buildings and other facilities that are to be 

demolished. 
• To confirm the baseline environmental conditions at the site prior to implementation. 
• To examine existing landfills and identify new landfills to confirm details pertaining to the required 

remediation strategy. 
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4.0 Public Consultation Process 
As part of the DLCU Project, public consultations were carried out in communities across the north since 
1992.  In 1992 and 1993, teams from the DND and other federal departments conducted a broad range of 
public consultation sessions to confer with the local residents about the project and to obtain input regarding 
specific concerns about the work.  Public consultations continue for each site prior to construction. 

4.1 Inclusion of Traditional Knowledge 

One of the guiding principles of the DLCU project is to ensure the meaningful participation of local residents in 
both the planning and execution phases.  One way of ensuring this is to incorporate traditional knowledge into 
the site clean up plans.  An Inuit representative who is familiar with both the DEW Line site and traditional use 
of the area is chosen by the Regional Inuit Association to be on-site during the site investigation phase prior 
to the clean up.  The Inuit representative works closely with the EWG to identify Inuit use of the area, wildlife 
patterns, past activities, and any information relating to dumping, hazardous waste storage, and natural 
occurrences.  This traditional and local knowledge is used to refine clean up activities by including unknown 
issues or adjusting environmental protection plans. 

Additionally, DND and the NTI establish a community DLCU committee to facilitate the flow of local 
knowledge to the EWG prior to and during each site visit.  To accomplish this goal, the EWG visit local 
communities most affected by each DEW Line site and conduct one on one interviews with a number of 
residents, the Hamlet Administrative Officer and Mayor, the local Hunters and Trappers Association and other 
relevant community organizations. 

4.2 Initial Public Consultation 

DND tried to integrate the views of all interested stakeholders, including individuals or groups, into the 
decision-making process for the DLCU Project.  The approach to public involvement in environmental 
assessments for this project included two major elements: adequate public notification and appropriate public 
consultation. 

The purpose of public notification is to provide information regarding community meetings, environmental 
assessment results, site activities and upcoming decisions.  Public notification is used mainly for notifying the 
public of the results of previous environmental assessments and clean up plans. 

Public consultation has been used to involve the public in the environmental assessment process through 
dialogue between northern residents and the project representatives.  This dialogue has proven useful in 
identifying public concerns, needs and values before final decisions on courses of action were made. 

Public consultation meetings were held in those communities in the vicinity of DEW Line sites.  Briefings to 
government officials were also held in Iqaluit, Cambridge Bay and Yellowknife.  Advertisements and 
information packages were provided in English as well as Inuktitut and Innuinaqtun.  Minutes were recorded 
at each of the meetings and action items passed on to the responsible agencies. 

Various communities were visited in 1992, 1993, and 1994 as part of the public consultation program.  The 
primary objectives of the initial meetings were to: 

• Provide general information to the community regarding the status and schedule for the project. 
• Provide information regarding the process for closure and clean up of the DEW Line. 
• Present environmental information regarding the demolition/disposal of facilities. 
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• Obtain information regarding public concerns through discussions at the meetings and through 
questionnaires. 

• Obtain information regarding local labour and contracting capabilities to assist in developing 
implementation strategies. 

4.2.1 2004 Site Investigation 

In the summer of 2004 during the delineation investigations for PIN-2, further consultation was conducted to 
ensure local knowledge was collected and incorporated into the final delineation investigations.  Local 
knowledge is important for uncovering location(s) of contamination that had not been previously assessed, as 
well as information required for completing the Landfill Risk Evaluation Matrix for each landfill site.  
Involvement of the local community and Inuit representation (NTI) included discussions with long time 
residents and community officials, including Hamlet Administrative Officers and senior members of the 
Hunters and Trappers Association; and a site visit by an NTI technical representative with a local community 
representative. 

The NTI technical representative and the local representative were on site during a portion of the site 
investigation.  During this time, the NTI representatives were able to observe the site and note any technical 
concerns that may have been overlooked by the site investigation team.  The local community was able to 
provide much information on past disposal practises.  Concerns and comments were gathered and 
incorporated into the delineation investigation plans and the clean up plans.   

4.2.2 2008 Pre-Construction Consultation 

Public consultation meetings regarding the clean up program were held in the communities of Cambridge Bay 
and Kugluktuk in April 2008.  The meetings included a presentation of the proposed clean up plans and 
design, as well as a question and answer period in which the community’s issues and concerns will be heard.  
Copies of the presentation and questions and answers are provided in Appendix C. 

4.3 DND/NTI Project Review Committee 

As part of the Agreement between the Department of National Defence and Nunavut Tunngavik Incorporated, 
there are regularly schedule meetings between these two organizations.  These meetings, which involve 
senior management from both organizations, are designed to provide a regular forum to discuss the clean up 
program within the Nunavut Settlement Area and to resolve concerns relating to environmental and/or socio-
economic issues. 
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5.0 Implementation & Design/Engineering 
The clean up plans and procedures are outlined in the following sections.  Selected photographs of the clean 
up areas at PIN-2 are in Appendix D. 

5.1 Site Access and Transportation Methods 

Off-site activities in support of this project will be in the form of transportation associated with the movement 
of materials, equipment and personnel to the site.  These activities are described as follows: 

Air – transport of personnel to and from the site, and weekly domestic supplies (i.e., food) will be completed 
using charter aircraft. 

Ground – existing roads will be used at PIN-2 while on-site. 

Barge – the transport of the contractors’ equipment and facilities will be by barge in the summer. 

5.2 Contractor Support Activities 

The following activities will occur on-site to support the clean up work: 

• Use of existing airstrip and roads at site for equipment transport, movement and access to work areas. 
• Set up of site for camp equipment and storage. 
• Set up primary sewage treatment (lagoon) for the camp. 
• Development of domestic waste disposal (either as is or incinerated and then landfilled) in the Non-

Hazardous Waste Landfill. 
• Demobilization of the clean up camp following the end of the project.  Vehicle traffic to work areas is to be 

supported by the existing access roads that traverse the site. 
• Labour and equipment requirements are anticipated to include approximately 40-60 personnel, 20 pieces 

of heavy construction equipment and 6 support vehicles. 
• Duration of work is anticipated to be approximately 4 months/year, not including winter shutdown period, 

over a timeframe of 2 years. 

5.3 Development of Borrow Areas 

Borrow quantities were investigated as part of the geotechnical field investigation completed by EBA in 1993 
and 2004.  Five borrow areas have been identified at PIN-2.  The definition of the types of granular materials 
is as follows: 

Type 1: Well graded gravel to be used for regrading and erosion protection requirements. 

Type 2: Well graded sand and gravel with trace fines, to be used for construction of landfill berms and cover 
and regrading requirements. 

Type 3: Consists of granular pit-run material from identified borrow sources and is generally used for 
regrading low areas, backfill for contaminated soil and landfill waste excavations, and general site grading 
requirements.   

Type 4: A non-saline, well graded sand and gravel with some fines used for the construction of landfill 
containment berms and backfill of the key trench excavation for the Tier II Disposal Facility. 

Type 5: To be used as an embedment material and protective layer for geomembranes. 
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Type 6: Consists of clean landfill excavation soils or other sources approved by the Site Engineer, generally 
consisting of screened stone, gravel or sand in an unfrozen state. 

Approximately 267,000 cubic metres of granular material has been sourced for the clean up.  Granular 
material is required for closure of landfills, upgrading the access roads during construction, backfilling 
contaminated soil areas and general site grading purposes.  Additional granular fill is required for the 
development of the new Non-Hazardous Waste landfill and Tier II Soil Disposal Facility.  Table 3 outlines the 
borrow areas and potential volumes of granular material to be extracted from each area. 

Table 3: Available Granular Material 

Borrow Area Estimated Volume Available (m3) 
South Borrow 100,000 
North Borrow 70,000 
East Twin Borrow 50,000 
Harding River Borrow 32,000 
Harding River Plains Borrow 15,000 
Total 267,000 

5.4 Contaminated Soil Disposal Requirements 

All contaminated soil identified at PIN-2 has been divided into one of five categories based on the type and 
severity of the contamination.  Generally, non-hazardous surface contaminants, if less than three square 
metres, are graded whereas more extensive contaminated soils are excavated.  Excavations left by soil 
removal are backfilled with granular fill.  Table 4 outlines the contaminated soil disposal requirements. 

Table 4: Contaminated Soil Disposal Requirements 

Designation 
Co-Designation 

Tier I Tier II Type A Type B Hazardous 

None (no co-
contaminants) 

Non-Hazardous 
Landfill 

Tier II Disposal 
Facility 

Non-Hazardous 
Landfill 

Landfarm Containerize for off-
site transport and 
disposal by others. 

Type A Non-Hazardous 
Landfill 

Tier II Disposal 
Facility 

  Containerize for off-
site transport and 
disposal by others. 

Type B Landfarm Tier II Disposal 
Facility 

  Containerize for off-
site transport with 
hydrocarbon resistant 
liners for disposal by 
others. 

The locations of the contaminated soil areas are shown on the drawings in Appendix A. 

5.5 Contaminated Soil Types 

DCC Tier I and Tier II Contaminated Soil: Defined as soils containing concentrations equal to or in excess of 
any or all of the contaminants listed in Table 5. 
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Table 5: DCC Tier I and II Criteria 

Contaminant Tier I Criteria (ppm) Tier II Criteria (ppm) 
Arsenic - 30 
Cadmium - 5 
Chromium - 250 
Cobalt - 50 
Copper - 100 
Lead 200 500 
Mercury - 2 
Nickel - 100 
Zinc - 500 
PCBs 1 >5 to <50 

Hazardous Contaminated Soil: Contaminated soil is classified as hazardous in accordance with the 
Transportation of Dangerous Goods Act & Regulations. 

CEPA Contaminated Soil: Soil containing concentrations of PCBs equal to or in excess of 50 parts per 
million.  Materials contaminated with PCBs at concentration levels equal to or in excess of 50 ppm (mg/kg) 
are legislated as hazardous materials.  Storage, handling, and disposal of PCBs are regulated under the 
Canadian Environmental Protection Act and the Federal Transportation of Dangerous Goods Act. 

Leachable Soil: Soil containing contaminants that when subject to the leachate test prescribed in the TDGA 
and Regulations, leaches contaminants in excess of the concentration listed in Part V of the regulations.  
Handling and disposal are regulated under Federal, Territorial, and Provincial Regulations. 

Petroleum Hydrocarbons: Hydrocarbon products include those described by laboratory analysis as 
lubricating oil and grease, fuel oil, diesel and/or gasoline. 

Hydrocarbon Contaminated Soil: Soil containing concentrations of Total Petroleum Hydrocarbons (TPH) in 
concentrations considered to create a risk to the environment (2500 ppm). 

Type A Hydrocarbon Contaminated Soil: Hydrocarbon contaminated soil in which the primary petroleum 
hydrocarbon product present in the soil is determined by laboratory analysis to consist of lubricating oil and 
grease.  For remedial purposes, Type A contaminated soil shall be treated as Tier I contaminated soil 
containing hydrocarbon contamination. 

Type B Contaminated Soil: Hydrocarbon contaminated soil in which the primary petroleum hydrocarbon 
present in the soil as determined by laboratory analysis consists of fuel oil, and/or diesel, and/or gasoline. 

Type B – Tier I Contaminated Soil: Type B contaminated soil containing concentrations of lead between 
200 and 500 ppm and PCBs between 1 and <5 ppm.  Type B and combinations of DCC Tier I and Type B 
contaminated soil shall be excavated and treated onsite in a landfarm. 

Type B – Tier II Contaminated Soil: Type B contaminated soil consisting of contaminants in excess of DCC 
Tier II criteria shall be treated as DCC Tier II contaminated soil containing hydrocarbon contamination. 

Clean Soil: Soil that has been sampled, analyzed and determined to have contaminant concentrations below 
DCC Tier I contaminant levels and TPH concentrations less than 2500 ppm. 
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5.5.1 Tier I Contaminated Soil Disposal Requirements 

Soils exceeding Tier I contaminated soil criteria, but not classified as Tier II contaminated soil do not pose a 
leachate risk and therefore may be disposed of in an on-site, non-hazardous waste (NHW) Landfill.  Typical 
construction of a NHW Landfill consists of gravel perimeter berms surrounding layers of interbedded waste 
and intermediate cover soil.  A layer of granular material, minimum 1 m thick, is placed as final cover for the 
landfill and graded to promote positive drainage.  A more detailed description of a NWH Landfill is provided in 
Section 5.6.1. 

5.5.2 Tier II Contaminated Soil Disposal Requirements 

Based on the engineering field surveys conducted at the sites in 1992 and 1993, it became apparent that a 
potentially large volume of Tier II contaminated soil at the 21 DEW Line sites would require segregation in a 
manner which precludes their continued contact with the Arctic ecosystem.  A number of disposal 
options/technologies were considered by the DLCU Project Team.  Of the options, the most environmentally 
and economically feasible was determined to be the development of engineered Tier II soil disposal facilities.  
These facilities utilize a double-containment system consisting of permafrost to limit leachate generation and 
synthetic liners to prevent migration of contaminants into the surrounding environment.  A detailed description 
of a Tier II Soil Disposal Facility is in Section 5.6.2. 

5.5.3 CEPA Contaminated Soil Disposal Requirements 

Contaminated soils which contain levels of contaminants in violation of the Canadian Environmental 
Protection Act (CEPA) and associated regulations are considered hazardous material and will not be placed 
in the Tier II Soil Disposal Facility.  These materials are to be excavated, removed from the site and 
transported to a licensed disposal facility.  Some of these soils may also contain petroleum hydrocarbons, 
often where lead and PCB contaminants have also occurred as a result of waste oil and/or fuel spills.  These 
hydrocarbons are contained within the soil matrix and do not exist as free liquids which could potentially 
leach.  Leachate testing has also been conducted on the more highly contaminated soil samples as set forth 
in Ontario Regulation 347.  Wastes determined to be leachate toxic under this test are not placed in the Tier II 
Soil Disposal Facility, but are instead removed from the site to a licensed disposal facility. 

5.5.4 Hydrocarbon Contaminated Soil Disposal Requirements 

In 1998, the DLCU Protocol was revised to address hydrocarbon contaminated soils at the Nunavut sites 
under the environmental provisions of the DND/NTI Agreement.  Under the amended protocol, hydrocarbon 
contaminated soil is divided into two types based on common sources at the DEW Line sites.  In Type A 
hydrocarbon contaminated soil, the primary petroleum product present is lubricating oil and grease.  Due to 
the low leachability of this type of hydrocarbon, these soils are generally deemed safe for disposal in a NHW 
Landfill.  Soils where the primary petroleum hydrocarbon contaminant was fuel oil are classified as Type B 
hydrocarbon contaminated soils.  Due to the concern of leachate generation and migration from Type B 
contaminants, these soils are not placed in the NHW Landfill.  Several options for disposing of Type B 
contaminants have been employed based on location and site specific factors.  The most feasible and 
environmentally sound disposal option is passive land treatment (landfarming).  However, due to the lack of 
hydrocarbon impacted soils at the PIN-2 site, there is no requirement to construct a landfarm.  Any impacted 
soils that may result as part of the landfill and or buried debris excavation will be disposed of in the Tier II Soil 
Disposal Facility. 
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5.5.5 Contaminated Soil Volumes 

Volumes of contaminated soil to be excavated were calculated using the results from the 2004 site 
investigation, as summarized in Table 6.  The volumes in Table 6 include area specific contingencies, which 
were rounded to the nearest 100 cubic metres, except in the case of CEPA and hazardous soils, and Type A 
impacted soils. 

Table 6: Contaminated Soil Volume Estimates 

Contaminant Designation Soil Volume (m3) 
Tier I Contaminated Soil 600 (350 from landfill 

excavation) 
Tier II Contaminated Soil 2,600 (450 from landfill 

excavation) 
Type A Hydrocarbons 70 
Type B Hydrocarbons 0 
CEPA/Hazardous Soil 180 (70 from landfill 

excavation) 
TOTAL 3,450 

 

5.5.6 Selection of Contaminated Soil Disposal Facilities 

Site selection of new landfills and/or landfarms must consider a number of factors that impact the ability to 
achieve the long-term performance and minimize construction cost.  Selection of sites considers: 

• Geotechnical suitability; 
• Accessibility; 
• Proximity to work areas; and 
• Environmental suitability. 

Geotechnical suitability considers topography, soil conditions, natural drainage in the area, depth to bedrock 
or permafrost, groundwater, and adverse soil conditions that may affect permafrost and potential containment.  
Environmental considerations include the presence of existing contamination and sensitivity of the receiving 
environment. 

Another environmental concern during the development of these facilities is the possible requirement for use 
of explosives in some extraction activities.  In addition to the obvious danger to human health, other possible 
impacts could include damage to surrounding areas (including water bodies, environmentally sensitive areas 
and hazardous material storage facilities) from shock waves and blasting scatter, and the disturbance of 
nearby wildlife by sudden peak noise levels.  Blasting, if required, will be conducted by authorized personnel 
in accordance with all required permits, licenses and applicable laws and regulations, and as dictated by 
regulatory authorities. 

5.6 Proposed Construction 

Several specialized facilities are to be constructed to dispose of waste generated on-site due to the demolition 
of existing structures, removal of contaminated soil and site debris, and landfill excavation.  Only materials 
exceeding CEPA standards and those deemed hazardous according to TDG Regulations will be disposed of 
off-site.  The new facilities are sites following the completion of the detailed engineering investigation.  As new 



ENVIRONMENTAL SCREENING REPORT 
DEFENCE CONSTRUCTION CANADA 

 

 

PIN-2, CAPE YOUNG DEW LINE SITE CLEAN UP 17OCT08.DOC 21 
 

roads will have to be constructed to access these areas, the contractor may be required to make special 
provisions to protect any tundra vegetation.  It is also assumed that the contractor will have to provide 
adequate drainage for all excavations. 

5.6.1 Non-Hazardous Waste (NHW) Landfill 

5.6.1.1 Description 

The proposed NHW Landfilll is located near the intersection of the main station access road heading south 
and the Harding River road, within 100 m of each of these access roads.  There was no contamination 
identified in this area, 40% of the area is covered by vegetation and there is exposed bedrock in several 
areas, and a ridge along the northeast side of the area. 

5.6.2 Construction 

The NHW Landfill is designed on the premise that it will contain non-hazardous materials only and will not 
generate leachate.  Therefore, it is not necessary to eliminate all moisture migration into and out of the landfill.  
The NHW Landfill is also not designed to maintain the contents in a perennially frozen state. 

The following materials will be disposed of in the NHW Landfill: 

• Tier I and Type A hydrocarbon contaminated soil; 
• Non-hazardous demolition debris; 
• Non-hazardous site debris; 
• Non-hazardous debris and Tier I soils excavated from landfills; 
• Creosote treated timbers wrapped in polyethylene sheeting; and 
• Double-bagged asbestos. 

The NHW Landfill will consist of perimeter containment berm and granular cover to minimize erosion and 
infiltration in order to provide long-term stability.  The NHW Landfill will be established on native ground, 
stripped of any organic matter which will be stockpiled and used in the closure of the landfill.  No base cover 
or liner is required for this landfill.  Development and closure of the NHW Landfill includes the following work: 

• Construction of exterior berms; 
• Placement of Tier I contaminated soil and non-hazardous demolition waste and site debris in the landfill; 
• Compaction of landfill debris; 
• Placement and compaction of intermediate granular cover in the landfill; 
• Placement and compaction of final granular cover over the landfill; 
• Grading to promote drainage away from the landfill; 
• Supply and installation of groundwater monitoring wells in and around the landfill as indicated on the 

drawings; and 
• Survey of the location of asbestos and creosote-treated timbers. 

For further design details of the NHW Landfill, please refer to Drawings 102, 111, 115 and 116 in Appendix A. 
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5.6.3 Tier II Soil Disposal Facility 

5.6.3.1 Description 

The proposed location for the Tier II facility is located 300 m west-southwest of the station.  There is currently 
no road access to the area.  It is bound on the east side by a linear bedrock ridge.  Surface water flow through 
the area is focused through a poorly defined drainage pathway originating south of the area, traveling north-
northwest semi-parallel to the bedrock ridge, with the result that that western edge of the defined area is fairly 
wet in some places.  The closest downgradient surface water body is approximately 600 m to the northwest.  
Of the bedrock ridge, the ground is generally sloped to the west at a 1-2% grade.  Overburden soils are 
predominantly sand and gravel, with occasional cobbles and boulders.  Bedrock refusal was observed 
between 0.3 to 0.7 m depth throughout the proposed area southwest of the ridge.   

5.6.3.2 Construction 

The Tier II Soil Disposal Facility is designed to contain contaminated soil exceeding Tier II Criteria.  The 
design of this facility is based on the characteristics of the contaminants in the soils, the geothermal 
properties of the area, and the local permafrost regime.  The design utilizes permafrost as the primary 
containment barrier.  Both the Tier II contaminated soil and the west silty gravel perimeter berms are 
designed to be continuously frozen.  A geothermal analysis was conducted to determine the time required for 
freezeback of the facility and the long-term geothermal regime of the facility.  The thickness of the cover 
material was calculated to prevent thaw of the contaminated soil, even after 10 consecutive 1 in 100 warm 
years. 

A high density polyethylene (HDPE) liner is placed at the base and side slopes of the facility to provide 
secondary containment.  The liner is chemically compatible with the contaminated soils and will prevent the 
potential movement of contaminants during the period required for permafrost aggradation.  A second HDPE 
liner is to be placed over the contaminated soils and seamed to the base liner to prevent precipitation from 
percolating down through the cover fill and into the Tier II contaminated soils.  The development and closure 
of the Tier II facility at PIN-2 will include the following work: 

• Construction of exterior berms with saturated silty gravel; 
• Supply and installation of HDPE liners; 
• Placement of Tier II contaminated soils in the landfill; 
• Placement and compaction of intermediate granular cover over the soil; 
• Installation of the top HDPE liner; 
• Placement and compaction of final granular cover on the landfill; 
• Grading to promote drainage away from the landfill, and; 
• Supply and installation of thermistor strings and groundwater monitoring wells in and around the landfill. 

During construction of this facility, the gradation, moisture content and compaction are monitored to ensure 
compliance with the design. 

It should be noted that water management during key trench construction will not be a concern as the facility 
is located in an area that is free of debris and soil contamination.  Any water encountered will be pumped 
away from the area, without the requirement for testing. 

Further details on the design of the Tier II Soil Disposal Facility, including the height of the perimeter berms, 
thickness of cover material and location of monitoring wells can be found in Drawings 102, 108, 117 and 118 
in Appendix A. 
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5.7 Landfill Closure and Grading 

There are seven landfills identified at PIN-2 that require remediation and closure.  The following work will be 
completed as part of the closure: 

• Removal of surface debris and compaction of the surface. 
• Supply and installation of geomembranes and geotextiles as shown on the drawings. 
• Supply, placement and compaction of additional gravel over the landfills. 
• Grading to promote surface water runoff from the landfills, and 
• Supply and installation of groundwater monitoring wells and thermistor strings (if required). 

5.8 Landfill Excavation 

Landfills considered a high potential environmental risk, or those landfills located in close proximity to water 
bodies are being excavated at the PIN-2 site, which include the Airstrip Landfill (various lobes) and some 
buried debris locations.  Primary landfill excavation includes excavation of all materials to the lateral and 
vertical extents of the designated landfill area.  The depth of the primary landfill excavation extends to 
competent bedrock or where debris is no longer visible.  Secondary landfill excavation includes the 
excavation of the landfill area beyond the primary landfill excavation limits. 

Landfill excavation includes the following: 

• Installation/construction of erosion, drainage and sediment control, as required. 
• Development of the landfill survey grid. 
• Excavation of all waste materials from the landfills. 
• Removal of all surface debris from the landfill area. 
• The development, operation, closure and removal of a Material Processing Area (MPA). 

Once excavated, the landfill wastes are transported to the MPA for sorting into hazardous and non-hazardous 
components.  Soil excavated from the landfill is sorted into the contaminated soil classifications, based on the 
results of sampling and analysis.  Clean soil/gravel is placed in the excavated landfill area, once all 
confirmatory samples have been collected and analysed.  The landfill area is then reshaped to match the 
existing terrain. 

During the landfill excavation, the slope stability is to be inspected and maintained.  When excavating in the 
vicinity of a drainage course or a body of water, silt fences, floating silt curtains and/or containment berms are 
to be constructed to prevent the release of sediment or deleterious substances into the water.  Mitigation 
measures, as outlined in the EPP are to be implemented immediately. 

Any ponded water in the landfill excavation will either be treated or pumped out.  Prior to dewatering, a 
sample will be collected and analysed to ensure it meets the discharge criteria.  Any 
meltwater/groundwater/leachate will be collected at the low point of the excavation.  The water will be allowed 
to settle prior to sampling and testing of the water. 

During landfill excavation, a volatile organic compound (VOC) instrument capable of measuring in parts per 
million (ppm) and Lower Explosive Limit (%LEL) will be used to continuously measure the concentrations of 
VOCs during landfill excavation operations, and prior to the removal of debris from the landfill. 

A full range of clean up and protective equipment will be maintained at the landfill excavation site in the event 
of a spill.  The clean up equipment is to include booms (sorbent and containment), sorbents for cleanup, fire 
extinguishers for A-B-C fires, overpacks for barrels and contaminated soils, pumps, hand shovels, picks, and 
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containment barriers such as liner material.  Personal protective equipment is to include clothing, protective 
suites, respirators, etc. to comply with potential emergency conditions and in accordance with NIOSH 
guidelines. 

At the completion of work in the area, sediment and erosion controls will be removed from the water bodies.  
At the conclusion of the landfill excavation, all sediment, erosion and drainage control measures will be 
removed from the worksite. 

5.9 Description of Existing Landfills 

Seven landfills were evaluated during the 2004 site investigation.  They are: 

• Station West Landfill 
• USAF Landfill 
• Airstrip Landfill 
• Airstrip South Landfill 
• Pallet Line West Landfill 
• South-East Landfill; and 
• South Borrow Landfill 
A description of each landfill area is presented in the following sections. 

5.9.1 Station West Landfill 

The Station West Landfill is located in a disturbed area used for borrow extraction 450 m northwest of the 
module train and 100 m southwest of the USAF Landfill.  There is a minor trail heading southeast from the 
landfill, but there is no road that connects the landfill to the station area. 

Four lobes of debris were identified by geophysical survey: Lobe A (210 m2), Lobe B (360 m2), Lobe C (300 
m2), and Lobe D (180 m2), for a total area of 1,050 m2. 

Lobe A is located along the west side of the beach ridge.  Debris exposed in a mounded portion appears to 
be from the ATCO dormitory.  Estimated depths of buried debris are 2 m in the mounded section and 1 m in 
the flat section. 

Lobe B sites in the middle of the beach ridge and has an evenly graded, flat surface.  No exposed debris was 
noted.  Some scattered surface debris (tin cans) is visible along the southwest edge of the lobe.  Estimated 
depth of debris is 1.2 m based on depth of bedrock refusal in the vicinity.  Drainage away from this lobe is 
towards the northeast and southwest. 

Lobe C is located on the west side of the beach ridge with the toe along the vegetated tundra in the beach 
trough.  A partially buried barrel is present in the mid-section of the lobe, and some partially exposed pipe and 
large pieces of metal debris were observed in the north section of the lobe.  Scattered surface debris (cans, 
drum lids) is present along the beach ridge slope and at its base, to the west of the lobe.  Depth of debris is 
estimated as 1.0 m based on bedrock depth in the surrounding area. 

Lobe D is at the north end of the landfill, on the east side of the beach ridge.  The area surrounding this lobe 
is uneven, with gravel stockpiled to the southeast and west.  The lobe itself is partially along the east slope of 
the gravel pile to the west.  No debris is exposed.  Grade is about 10% to the northeast towards the beach 
trough.  Depth of debris is estimated as 1.0 m based on depth to bedrock in the vicinity. 
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The results of the environmental sampling at the Station West Landfill showed no evidence of contamination 
or contaminant migration.  No soil staining was noted at surface and PCB, hydrocarbon and inorganic 
element levels in downgradient samples were all comparable to site background levels. 

The EWG evaluation matrix score for this landfill is 51.5, classifying it as a low potential environmental risk.  
The contaminant source and pathway components of the score were low.  The receptors component score 
was based on the presence of relatively lush vegetation downgradient of the landfill. 

In accordance with the EWG classification and Steering Committee directive, the remediation plan for the 
Station West Landfill includes the following: 

• Removal of surface debris for containerization or disposal in the NHW Landfill; and 
• Improving the long-term stability by regrading the surface of the landfill with a minimum of 0.75 m of Type 

2 granular fill to match existing grades.  The total volume of Type 2 granular fill required is approximately 
2700 m3. 

See Drawings 102 and 106 in Appendix A for design details.  

5.9.2 USAF Landfill 

The USAF Landfill, constructed during the closure of the PIN-2 site, was in use at the time of the 1993 
investigation.  A north cell had been completed and a south cell was in use.  It is located 500 m northwest of 
the main station; with a connecting road to the Station Area.  During operation in 1993, it was observed that a 
liner was being placed over the landfill surface.  This is a DIAND permitted landfill, with permit number 
N92X748. 

The landfill is 1,120 m2 in size and is rectangular in shape with very even sides, and raised approximately 0.5 
m above the surrounding grade.  Although there are corner posts in place which are intended to define the 
landfill perimeter, the geophysical survey indicates the debris extends 2-3 m beyond the perimeter at the 
south end and northwest corner.  Depths to bedrock surrounding the landfill are a maximum of 0.5 m and 
bedrock is exposed at the surface in some areas.  The landfill cell may have been excavated into the bedrock 
which is friable in some areas; therefore, landfill depth is unclear.  There was minor surface debris (wood 
fragments, stapping, electrical plug box) visible within the granular cover and the liner (geomembranes) is 
visible in some locations.  The surface debris is thought to be due to entrainment of surrounding debris during 
cover placement and not due to debris exposure from landfill contents.  Cover consists of sand and gravel 
and was notably coarser-grained over the southern half of the landfill (second cell). 

The landfill is built on a leveled-off bedrock controlled beach ridge, with slight troughs to the northeast and 
southwest.  The surface of the landfill itself and the immediate surrounding area are relatively flat. 

Two areas of contaminated soil were detected outside of the landfill perimeter.  One contained Tier II arsenic, 
but was noted to be in an area with iron oxide precipitates in silty sand and gravel.  The other sample was 
collected from an adjacent test pit and also exhibited slightly elevated arsenic levels (but below criteria).  The 
elevated arsenic levels have been considered as naturally occurring. 

The total score for the USAF Landfill is 43.5, classifying it as a low potential environmental risk.  Contaminant 
source and pathways components of the evaluation received low scores due to the lack of contaminant 
source (including minimal surface debris) or evidence for contaminant migration, and the low potential for 
contaminant transport and source erosion due to low grade and run-off potential.  The receptor component 
received a moderate score, due to the moderate vegetation cover surrounding the landfill. 

In accordance with the EWG classification and Steering Committee directive, recommendations for 
remediation of the USAF Landfill include the following: 
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• Removal of surface debris for containerization or disposal in the NHW Landfill; 
• Cover and regrade the surface of the landfill with a minimum of 0.5 m of Type 2 granular fill.  The lower 

recommendation for surface cover (typically 0.75 m) is based on the presence of the surface liner and the 
good existing cover. 

See Drawings 102 and 106 in Appendix A for design details.  

5.9.3 Airstrip Landfill 

The Airstrip Landfill is located approximately 600 m north of the station, on the northwest side of the airstrip.  
Access to the landfill is via the airstrip or the beach landing area northwest of the Beach POL.  According to 
USAF as-built drawings for the station, this area was the designated station dump.  The landfill consists of 18 
discrete lobes of buried debris (lobes A to R) spread over a large worked area approximately 400 x 900 m.  
The lobes range in size from 5640 to 40 m2 for a total combined size of 10,290 m2.  An incinerator bin was 
present upgradient of Lobe A (the largest lobe) during the 1993 investigation and in historical air photos.  
Station personnel were observed using a trench, burn and cover method for waste disposal at this location.  
The southeast limit of the landfill (upgradient) is defined by a steep bedrock-controlled ridge.  Ground level 
drops approximately 5 m from the top of the ridge to the base.  Lobes A, B and J are located along the ridge 
slope, whereas the remainder of the lobes are located within the gently undulating beach strand and trough 
complex that exists between the base of the ridge and the ocean shoreline.  A large low-lying area (about 
77,000 m2) with discontinuous, shallow ponds exists about mid-way between the base of the ridge and the 
shoreline.  Landfill lobes are present to the south, north and east of this pond area. 

Soil is primarily coarse-grained, consisting largely of gravel and cobbles.  Material is angular and platy, 
derived from the limestone and dolomite bedrock of the ridge.  The coarseness and angularity of the grains is 
apparent by the steep angle of repose along the ridge and lobes A, B and J.  No existing slope stability or 
erosion issues were noted.  Moving away from the ridge towards the pond area, material is slightly finer-
grained, frequently with alternating layers of gravel and sand typical of beach deposits.  A surface layer of 
organics exists within the low-lying pond area and is the only location where significant vegetation is present.  
Bedrock is exposed at surface in the eastern portion of the landfill, southeast of the ponds, between the toe of 
the ridge and the shoreline. 

None of the lobes showed evidence of contaminant migration and eleven of the lobes (B, C, D, F, G, J, L, N, 
O, P, and Q) had no surface contamination detected. 

Lobe A did not show any evidence of contaminant migration; however, it did have two areas containing Type 
A TPH.  One area is at surface, while the other is a depth and also co-contaminated with Tier I PCBs.  Both of 
these areas are considered localized spill areas and not indicative of contaminant migration from the lobe. 

Tier II copper, lead and zinc were found within an area of ash and staining just outside of the Lobe E 
perimeter.  These contaminants are localized and not linked to contaminant migration. 

Lobe H contains two areas of contaminated soil.  One is a black burn area located on the surface of the lobe 
that contains Type A TPH.  The contamination is likely to be a result of fuel from burning operations.  The 
other contaminated soils area is a surface stain located adjacent to the landfill lobe, and contains Type A TPH 
which is likely the result of an isolated spill. 

Lobe I did not show any evidence of contaminant migration; however, there were two sample locations that 
contained TPH >2500 ppm.  One location also tested positive for Tier II PCBs and zinc and requires 
delineation along the SE edge of the lobe.  The stain is located immediately at the toe of the lobe and may 
extend under the lobe fill.  The depth of contamination is expected to be bedrock, which is very near surface 
at this location. 
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Lobe K showed no evidence of contaminant migration, but Tier II copper and zinc and Tier I PCBs were 
detected in one continuous area that requires excavation.  The contamination extends partially onto the lobe 
surface. 

Lobe M had three areas of contamination identified: Tier II zinc, Tier I lead, Tier I PCBs and Type A TPH were 
detected.  However, all areas are outside of the lobe perimeter, are associated with surface debris and 
therefore, not indicative of contaminant migration from the lobe. 

A black ash stain was detected approximately 10 m east of Lobe R, with Tier II copper contamination. 

Lobes A through Q were evaluated individually because they are sufficiently removed from each other, and 
had different pathway characteristics.  Lobe R did not receive a scoring due to its small size and lack of 
surface debris.  All lobes were classified as low potential environmental risks. 

The primary receptor for all lobes is the ocean, but the distance to receptor varies, depending on lobe 
location.  The source component of the evaluation varied for each lobe, dependent on its size, presence of 
surface debris, and/or presence of surface contamination.  The pathway component also varied, primarily due 
to differences in lobe grade. 

In accordance with the EWG classification and Steering Committee directive, recommendations for 
remediation of the Airstrip Landfill include the following: 

• Isolate contaminated soil from potential receptors with excavation of Tier II contaminated soil 
(approximately 40 m3) for disposal in the on-site Tier II Disposal Facility. 

• Removal of surface debris for containerization or disposal in the NHW Landfill, and 
• Improve the long-term stability by regrading the surface of the landfill with a minimum of 0.75 m of Type 2 

granular fill to match existing grades with some allowance for placing thicker lifts in low areas of the 
landfill. 

See Drawings 102, 104 and 105 in Appendix A for design details.  

5.9.4 Airstrip South Landfill 

Historical air photos (pre-1985) show a water filled pit within a borrow area southwest of the station and south 
of the airstrip.  The borrow area has been called the East Twin Borrow Area because of a second (twin) road 
that runs through the borrow area, running roughly parallel to the station access road.  The area is also 
accessed by a road running from the south end of the airstrip which connects with the east twin road.  In the 
1985 aerial photos, the water filled pit has been backfilled.  Ground truthing of the area in 2004 noted a 
graded area with two small areas of ponded water remaining along the west toe.  A heavily worked beach 
ridge lies to the west of the ponds; numerous large boulders have been piled on the beach ridge during the 
course of borrow extraction in the area. 

A geophysical survey identified an anomaly of buried debris 1,420 m2 in size.  Visually ground truthing of the 
geophysics suggests that while the majority of the debris appears to be on the east side of the ponds and to 
the north, some buried debris extends south of the south pond, just beyond the western edge of the pond.  
Debris also appears to be buried in between the ponds.  Grading carried out up the slope of the beach ridge 
to the west of the north pond also suggests that debris extends at least partly up this side of the ridge.  The 
presence of numerous, large gabbro boulders along the ridge complicates the interpretation of the 
geophysical survey as they are also magnetic.  The final anomaly as shown is considered a conservative 
estimate for the western perimeter. 

The depth of the ponds was determined to be 1.5 m and the depth of buried debris is estimated to be the 
same.  Frozen ground was encountered at a depth of 0.6 to 0.7 m near the east base of the beach ride, while 
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bedrock was encountered west and north of the landfill, typically at about 1m depth.  Groundwater was 
present in all test pits except for those upgradient, on the beach ridge. 

Because the ponds were created by borrow extraction, they are not considered as water body receptors.  
Immediately west of the south pond, at the base of the ridge, and north of the north pond, the ground was 
quite wet in August and likely has standing water during spring runoff.  The area west and north of the ponds 
is partially vegetated.  There is limited buried debris exposure, with most of the exposure noted north of the 
north pond (drum, wood, copper pipe).  There was also minor surface debris: wood (2x6, plywood), tin cans, 
copper pipe, soap bottle, jar.  A very small lube oil stain was noted east of the south pond. 

The anomaly sits on a beach trough.  Ground slopes very slightly upwards to the east towards the road (2% 
grade) and more sharply upwards to the west towards the ridge (10-15%).  Any contaminant migration away 
from the buried debris would therefore be limited. 

Tier II copper contamination was detected in an area with surface debris at the northeast corner of the landfill.  
The contamination was localized and delineated at surface and with depth.  It is therefore expected that 
contaminated soil excavation can be achieved without requiring landfill excavation.   

Tier II arsenic was detected downgradient of the landfill.  The location was at surface in an area of soil that 
was rust coloured silty-sand which is similar to other elevated arsenic areas found at the site.  The arsenic is 
therefore considered to be naturally occurring and not an indication of contaminant migration. 

The total landfill evaluation score for the Airstrip South Landfill is 60, classifying it as low potential 
environmental risk.  Contaminant source and pathways components of the evaluation received low scores 
due to the restricted potential for contaminant migration and low quantity of debris exposure.  The receptors 
component also received a low score, due to low receptor sensitivity proximal to the landfill area. 

In accordance with the EWG classification and Steering Committee directive, recommendations for 
remediation of the Airstrip South Landfill include the following: 

• Excavation of Tier II contaminated soil (approximately 10 m3) for disposal in the Tier II Disposal Facility. 
• Regrade landfill with a minimum of 0.75 m of Type 2 granular fill to match existing grades. 
• For landfill regrading, fill placement will need to extend westward from the southwest corner to prevent 

water accumulation between the ridge and the landfill, and the ponds will require infilling.   
See Drawings 102 and 107 in Appendix A for design details.  

5.9.5 Pallet Line West Landfill 

The Pallet Line West Landfill is about 330 m southwest of the main pallet line for the station.  There is a trail 
from the southwest corner of the pallet line leading to the area.  The pallet line itself is located along the 
Station Access Road, approximately 350 m south of the station.  Because of extensive surface debris in the 
area which complicated interpretation of geophysical anomolies, the final anomaly perimeters for several 
lobes were defined largely by visual inspection.  In particular, the final perimeters for lobes A and B were 
defined by a review of the contoured geophysical anomaly plot and by observations related to extent of more 
abundant vegetation on the surface cover; it is common in this type of terrain for vegetation to grow more 
readily on the surface of areas that have been regraded, presumably because of less compacted surface soil 
conditions (and potentially more nutrients).   

The overall area is very cobbly, with shallow bedrock.  Vegetation density is low to moderate and locally more 
developed near the lobes along the southwest perimeter of the area.  Surface debris is common throughout 
the overall area, and particularly near each of the landfill lobes.   
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There was no evidence of contamination at lobes E, F, J, K, or L.  Lobes B, C, D and I had Tier II levels of 
copper and lead on the lobe surface or nearby.  Lobe A also had Tier II lead.  All of the contaminants were 
restricted to the surface.  Slight evidence of contaminant migration was noted at Lobe D; no other lobes 
showed signs of potential contaminant migration. 

Due to their proximity and common pathways and receptor areas, only lobes A, B and C were evaluated 
together.  The remaining lobes were not evaluated as landfills according to EWG classification because of 
their small sizes and distance from one another.  The total score of the Pallet Line West Landfill lobes A, B, C 
is 64.5, classifying it as a low potential environmental risk.  Contaminant source received high scoring due to 
presence of contaminated soil and surface debris.  The pathways and receptors scoring were low because of 
low potential for contaminant migration and lack of sensitive receptors nearby.  The remaining lobes, while 
classified and evaluated as debris areas, are also discussed below. 

In accordance with the EWG classification and Steering Committee directive, recommendations for 
remediation of the Pallet Line West Landfill include the following: 

• Excavation of Tier II contaminated soil (approximately 10 m3) for disposal in the on-site Tier II Disposal 
Facility. 

• Confirmatory sampling of all Tier II contaminated soil sites. 
• Excavation or regrading with a minimum placement of 0.3 m of fill over Tier I contaminated areas. 
• Removal of surface debris for containerization or disposal in an on-site engineered landfill. 
• Improving the long-term stability by regrading the surface of the landfill with a minimum of 0.75 m of Type 

2 granular fill to match existing grades with some allowance for placing thicker lifts in low areas of the 
landfill. 

See Drawings 102 and 109 in Appendix A for design details.  

5.9.6 South Landfill East 

The South Landfill-East is located 1.7 km south-southeast of the main station, 50 m to the east of the station 
access road, south of the intersection with the Harding River Road.  The landfill is irregularly shaped, with a 
large mounded central portion (raised up to 2 m above the surrounding grade), a smaller mounded area at the 
west end (about 1.0 m high), and a lower flatter part at the southeast end.  The southeast end ties into 
existing grade which consists of a low beach ridge that has been reworked for landfilling.  Two pieces of 
partially buried metal debris (one of which appears to be a culvert) and some wood were noted in the 
southeastern section of the landfill.  No exposed debris was noted in the central portion.  Some partially 
exposed wood, a barrel, cans and metal strapping were observed at the western portion.  Scattered surface 
debris noted in the overall landfill area consists of rusted tin cans, wood, metal strapping, and copper pipe. 

Surface cover consists of gravelly sand.  The landfill surface is well vegetated and ground squirrel burrows 
were common throughout.  Ground surrounding the landfill has been largely scraped to bedrock; overburden 
thickness was measured at 0.5 m in the undisturbed ground southeast of the landfill, but typically less than 
0.3m in disturbed ground.  Depth of debris is estimated to be 2 m in the central section.  Grade varies from 
10-15% in the most elevated section of the landfill. 

No contamination or evidence of contaminant migration was detected.  No surface staining was noted, and 
contaminant levels were all comparable to background levels. 

The South Landfill-East was given a score of 55, classifying it as a low potential risk.  Contaminant source 
and pathway components of the evaluation received low scoring due to low quantities of surface debris, no 
surface contamination and low potential for contaminant migration away from the landfill.  The receptor 
component scored moderately higher because of vegetation density surrounding the landfill area and 
because of burrowing animals in the vicinity. 
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In accordance with the EWG classification and Steering Committee directive, recommendations for 
remediation of the South Landfill-East include the following: 

• Removal of surface debris for containerization or disposal in the Non-Hazardous Waste Landfill; and 
• Improving the long term stability by regrading the surface of the landfill with a minimum of 0.75 m of Type 

2 granular fill to match existing grades. 
See Drawings 102 and 111 in Appendix A for design details.  

5.9.7 South Borrow Landfill 

The South Borrow Landfill is located on the west side of the station access road, at the northern tip of the 
South Borrow Area.  Geophysical survey confirmed the presence of buried debris over an area of 1,060 m2. 

In the vicinity of the landfill, the station access road is built on a beach ridge raised about 3 m above the low-
lying tundra to the west.  The landfill has been created by pushing debris over the side of the ridge and 
grading over it.  Depth of debris is estimated at 1 m based on surrounding grade and depth of refusal.  The 
tundra downgradient of the landfill is quite wet, with lush vegetation and a thick organic mat.  Refusal at 
frozen ground was found to be very shallow in this area because of the organic cover (0.2 m).  There is 
standing water along the toe, particularly at the southwest and northwest corners.  Upgradient and along the 
beach ridge, refusal was encountered at 1 m. 

The downgradient toe of the landfill can be defined visually.  Along the west tow (the westernmost 1-2 m), 
vegetation is well established on the landfill surface, as though the existing organic matter was pushed up 
over debris as it was being placed.  The upgradient edge grades into the beach ridge.  The majority of the 
landfill cover has little to no vegetation and cover consists of the coarse granular material derived from the 
beach ridge.  Average grade across the landfill is about 8%, but the edge of the slope (toe) particularly in the 
northwest corner, is steeper, but stable.  Ground squirrel burrows were noted throughout the cover, and there 
has also been localized burrowing by a bear in the northwest corner. 

Debris exposure along the toe is common (estimated as 20-30%), with less exposure (<5%) moving towards 
the centre and upgradient edge.  Barrels (one barrel almost entirely at surface), angle iron, plywood and large 
timbers, rebar, and pipe were visible. 

Concentrations of copper and nickel downgradient of the South Borrow Landfill were elevated above overall 
site background concentrations.  However, the downgradient terrain at this landfill is much more lush and wet 
compared to other areas on site.  A comparison of environmental data from other areas investigated nearby 
shows similarly elevated levels of copper and nickel.  These levels have therefore been considered natural for 
this particular area on site and not indicative of contaminant migration. 

In accordance with the EWG classification and Steering Committee directive, recommendations for 
remediation of the South Borrow Landfill include the following: 

• Removal of surface debris for containerization or disposal in the Non-Hazardous Waste Landfill; and 
• Improving the long-term stability by regrading the surface of the landfill with a minimum of 0.75 m of Type 

2 granular fill to match existing grades. 
See Drawings 103 and 113 in Appendix A for design details.  

5.10 Disposal of Site Debris 

Nineteen buried debris areas were identified at PIN-2 during the 2004 site investigation.  Buried debris areas 
are generally characterized as areas covering less than 1000 m2, or as a larger aggregate area with individual 
lobes all less than 1000 m2 in size and sufficiently removed from one another such that the lobes would not 
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be considered as having a collective impact on the surrounding environment.  Debris areas at PIN-2 range in 
size from 10 m2 to 870 m2. 

Similar to investigation completed at existing landfill areas, soil samples were collected up and down gradient 
of the debris areas at surface and depth.  Surface samples were also collected at the surface of debris areas, 
targeting stains or surface debris. 

Based on information collected during the site investigation, there was no evidence of contaminant migration 
associated with any of the debris areas at PIN-2.  As such, the recommended remedial strategy for these 
areas will include: 

• Removal of any Tier II contaminated soils (if any) and/or regrading of any Tier I or hydrocarbon 
contaminated soils; 

• Removal of surface debris and where possible, partially buried/embedded debris; and 
• Regrading of the surface to provide additional stability and promote positive drainage away from the area. 

Where surface contamination was detected, there is the potential that excavation of contaminated soil may 
not be able to proceed without full or partial debris excavation.  Specific instances are discussed below. 

Table 7 provides a summary of all debris areas. 
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Table 7: Debris Areas  

 
Site 

Debris 
Area 

Drawing 
Reference Approximate Location, Description, and Type of Debris to be Removed 

Arial 
Extent 

(m2) 

Approximate In-
Place Volume 

(m3) 
Comments 

1 
 
 

101 North Airstrip 
- piece of orange snow fence -  - 501225, 7648185N 

100 0.5  

2 101 Harding River 
-single barrel on edge of riverbed: 497973, 7640253N 
-partially exposed metal debris, including heat exchanger intermixed with 
riverbed gravel: 497931, 7640349N 

 14,000 10 Debris located within river bed, 
difficult access 

3 102 Airstrip North 
- partially buried 2x4: 501789, 7647730N 
- barrel: 0501634, 7647705N 
- barrel lid: 0501589,7647886N 
- barrel sitting at base of beach ridge - 501941, 7648029N 
- partially exposed runway marker barrel: 0501553, 7647877N 
- partially exposed marker barrel, rebar, metal strapping, wood: 0501758, 
7647861N 

80,000 2   

4 102 Airstrip 
- partially exposed runway marker barrels, misc metal and wood: 503240, 
7646577; 503375, 7646602; 503464, 7646514; 503562, 7646440 

17,000  3-4   

5 103 North of Harding River Road 
- 1 barrel: 502156, 7645173 

1,000 0.5  

6 103 North Borrow 
- buried and partially exposed marker barrels: 503844, 7644178 

150 0.5   

7 104, 105 Airstrip Landfill 
- scattered surface debris, including canvas, wood, domestic debris (cutlery, pots, 
tea pot, broom), guy wire, metal box, metal cable, siding, strapping, rope, nails, 
cans,  aluminum tent pole, glass, webbing, fox trap, fishing line 

300,000 5 Most of surface debris 
concentrated around pond 

8 105 Beach POL 
- scattered and stockpiled debris, including cut sections of POL pipeline, 2 drums, 
metal brackets, compressed gas cylinder, sheet of plywood, 4x4, metal sign, 
metal chest with misc. debris inside (water jug, jerry can, 2 pails - one plastic and 
one metal, shovels, pipe sections) and small antenna tower.  

10,000 10  
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Site 
Debris 
Area 

Drawing 
Reference Approximate Location, Description, and Type of Debris to be Removed 

Arial 
Extent 

(m2) 

Approximate In-
Place Volume 

(m3) 
Comments 

9 106 Station West Landfill 
- partially exposed metal grating, barrels, pipe and heavy duty metal debris 
- scattered surface debris including tin cans and drum lids.  

5,000 3  

10 106, 108 Old Camp Area 
- scattered surface and partially buried debris, including wood, metal anchor, 
wired, misc. metallic debris (small pieces), cloth, cans, strapping, bolts, bungs, 
rope 

100,000 2 Scattered surface debris over 
very large area, most of debris 
near perimeter of area shown 

11 108 Station South 
- scattered surface debris, including timbers, misc metal and wood, strapping, 
cans, metal cable, cloth: 502550, 7646451N 

32,000 2  

12 108 Tower Debris Area, Debris Area 14 
- partially exposed barrels 

23,000 2-3  

13 102, 107 Station Old Pallet Line 
- scattered surface debris, including timbers, burnt oil filters, cloth, metal chain, 
plywood, 2x6, 2x4, stain in centre: 502579, 7646235N 

2,500 1   

14 107 Hangar 
- 7 drums stockpiled on apron, partially rusted, six have contents, no labels 
visible, also small loader blade 

500 4 Unknown contents 

15 107 Station POL East 
- partially buried drum, metal cable, wood (pallet pieces) and strapping 

3,500 1   

16 107 Airstrip South Landfill 
- partially exposed drums, wood, copper pipe  
- scattered surface debris including wood, tin cans, copper pipe, soap bottles and 
jars. 

16,000 2  

17 109 Pallet Line West 
- scattered surface debris, including tin cans, wood, metal siding, rope, wire, pipe, 
misc. metal 

67,000 3   

18 109, 110 Station South Old Pallet Line 
- scattered wood, metal sign and post, strapping 

10,000 0.5   

19 110 Debris Area 9 
- partially exposed barrels, wood, braided cables, light-weight cable, wood, metal 
strapping, an oil filter and hose. 

2,000 2  
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Site 
Debris 
Area 

Drawing 
Reference Approximate Location, Description, and Type of Debris to be Removed 

Arial 
Extent 

(m2) 

Approximate In-
Place Volume 

(m3) 
Comments 

20 110 East Twin Debris Area 
- partially exposed debris including drums, metal cable, metal crank arm and 
handle, miscellaneous metallic equipment, interior fuel tank and a large wooden 
cable spool.  

4,000 3  

21 111 South Landfill, Southwest Debris Area, Debris Areas 7 and 8  
- Scattered surface debris including cans, wood, cloth, small drum or paint cans, 
strapping, metal coil, metal colander, tap assembly, barrel lid and canvas and 
rebar 

33,000 2  

22 112 North Borrow 
- scattered tin cans, wood 

9,000 0.5  

23 112 N side or road to South Borrow, ~130 m from road 
- scattered tin cans, garbage can cover, partially buried drum in pile pushed up 
around large boulder 

200 1 very well vegetated, ground 
squirrel burrows throughout 

24 
 

112 830 m south of Harding River Road interchange on S side of road to South 
Borrow 
- piece of bar sticking out of side of pile, odd tin can at surface 

150 1  

25 112 Harding Road South Buried Debris Area 
- wood, bolts, nails, glass: 501470, 7642968N 

2,000 0.5   

26 103, 113 South Borrow 
- partially exposed metal debris: 503971, 7643714N 
- scattered cans, wood: 504007, 7643110N, 503850, 7642971N 

175,000 0.5  
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5.11 Demolition 

A complete inventory of existing infrastructure and site debris was prepared during the 2004 site 
investigation.  Infrastructure identified for demolition and investigated in 2004 was based on NWSO 
infrastructure drawings.  Where required, paint and substrate samples were collected to help in 
classification of some waste items.  In conjunction with the waste inventory and analytical results for 
demolition waste samples, a summary of non-hazardous demolition material volumes has been developed. 

Based on estimates of demolition requirements, landfill or debris area excavation, and site surface debris 
removal requirements for the PIN-2 site, approximately 4,750 m3 of non-hazardous waste materials will 
require disposal in the Non-Hazardous Waste Landfill.  The estimated volume of hazardous material 
requiring containerization and off-site disposal is approximately 500 m3. 

Demolition details are provided on Drawings 201-211 in Appendix A. 

5.12 Barrel Disposal Requirements 

In order to determine the correct disposal method for barrels and their contents, the contents must first be 
identified by sampling and analyses.  Analytical data obtained for the barrel samples at the site will be 
compared to the criteria included in Table 8.  Barrel contents are identified as organic or aqueous and the 
concentrations of glycols, alcohols, PCBs, chlorine, cadmium, chromium, and lead are determined.  
Uncontaminated aqueous phases can be disposed of on the land; uncontaminated organic phases can be 
incinerated; contaminated aqueous material will be scrubbed free of organic material, and contaminated 
organic material will be disposed of as hazardous material. 

Table 8: Barrel Disposal Requirements 

Phase % Glycols 
or Alcohols PCB Cl Cd Cr Pb Disposal 

Organic - <2 <1000 <2 <10 <100 Incineration 
Organic - >2 >1000 >2 >10 >100 ship south 
Aqueous >2% >2 >1000 >2 >10 >100 ship south 
Aqueous >2% <2 <1000 <2 <10 <100 Incineration 
Aqueous <2% - - - - - scrub & 

discard 
Note: All concentrations are in mg/L. 

5.12.1 Inspection 

All barrels will be inspected to address the following items, which will be recorded and used as a guide prior 
to opening barrels. 

• Symbols, words, or other marks on the barrel that identify its contents, and/or that its contents are 
hazardous, i.e., radioactive, explosive, corrosive, toxic or flammable; 

• Symbols, words or other marks on the barrel that indicate it contains discarded laboratory chemicals, 
reagents, or other possibly dangerous materials in small volume containers; 

• Signs of deterioration or damage such as corrosion, rust or leaks at seams, rims and V-grooves; 
• Evidence of spills or discolouration on the top and sides of the barrel; and 
• Signs that the barrel is under pressure, such as bulging or swelling. 
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Any areas around the barrels that show evidence of holes, rust points, or openings will be tested using a 
Volatile Organic Compound (VOC) instrument prior to movement of the barrels.  If the measured VOC 
levels exceed 20% of the Lower Explosive Limit (LEL), all handling, storage and transportation operations 
will be conducted in accordance with the appropriate sections of the National Institute for Occupational 
Safety and Health (NIOSH) guidelines, National Fire Code of Canada, and the TDGA for flammable and 
combustible materials. 

5.12.2 Opening 

If the bungs of a barrel can be readily removed, the barrel will be opened slowly, allowing time for any 
pressure in the barrel to be released before the bungs are fully removed.  If the bungs of a barrel cannot be 
readily moved, or if the inspection suggests that opening of the barrel may present a special hazard, the 
barrel will be remotely vented to relieve any internal pressure that may be present prior to opening. 

Pressurized barrels are extremely hazardous and will be opened with extreme caution.  Only non-sparking 
equipment will be used.  All personnel responsible for opening barrels will be provided with appropriate 
safety equipment and clothing.  All barrels will be opened in accordance with the procedures outlined in the 
Occupational Safety and Health Administration (OSHA) Code of Federal Regulations Title 29, Part 1910, 
Section 120 (29 CFR 1910.120) Hazardous Waste Operations and Emergency Response (HAZWOPER). 

5.12.3 Sampling and Testing of Barrel Contents 

The barrels will be numbered and cross-referenced to sample numbers.  The following is a summary of the 
procedures for sampling and testing barrels. 

• Each barrel will be sampled using a dedicated drum thief; 
• Barrels with less than a 50 mm depth of liquid contents may be combined with other barrels’ contents 

with similar colour and viscosity prior to sampling; 
• Barrel contents are to be consolidated in the MPA; 
• Any barrel contents consisting of black oil are NOT to be consolidated; and 
• Barrel contents inferred to contain only water based on visual observation will be tested to confirm the 

presence of glycol and/or alcohol. 

5.12.4 Disposal of Barrel Contents 

Barrels containing rust and sediment may be shredded and placed in the NHW Landfill.  Barrel contents 
consisting of water with glycol and/or alcohol or organic phases, and meeting the criteria listed in Table 10 
may be incinerated on-site or packaged for off-site disposal.  The contents of barrels containing water and 
less than 2% glycol or alcohol will be transferred to an oil-water separator.  Small volumes may be agitated 
with oil-absorbent material to remove any organics.  Barrel contents with concentrations of parameters in 
excess of the criteria in Table 10 will be packaged in accordance with the TDGA regulations and disposed 
of at a licensed off-site disposal facility. 

A leachate extraction test will be completed on the solid residual material resulting from the incineration 
process.  The leachate toxicity of the material will be determined in accordance with the TDGA.  Materials 
found to be non-toxic will be buried in the Tier II Soil Disposal Facility.  Toxic materials will be packaged and 
transported off-site for disposal in accordance with TDGA regulations, as required. 

Used oil-absorbent material will be tested to determine treatment and disposal requirements.  Oil-absorbent 
material which meets the criteria in Table 8 will be incinerated.  If the criteria are not met, the materials will 
be packaged in accordance with TDGA regulations, as required, and disposed of off-site at a licensed 
disposal facility. 
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5.12.5 Cleaning and Disposal of Barrels 

All empty barrels will be steam cleaned to remove any residual oil, wax, tar and other residue adhering to 
the surface.  If a residue remains, a detergent cleaning solution will be applied by spray or brush and 
allowed to soak for 30 minutes.  Barrels will be steam cleaned again after detergent application.  Solvents 
will only be used if the detergent does not adequately remove the residue.  The solvent rinsate material will 
be tested to determine disposal requirements.  The steam cleaning rinsate may be recycled and will be 
directed to an oil-water separator.  Oily waste residue may be removed by agitation with an oil-absorbent 
material to remove organic material.  The resulting rinsate will be tested to determine if it meets the 
discharge criteria.  If the rinsate does not meet the discharge criteria, it will be packaged in accordance with 
TDGA regulations and disposed of off-site at a licensed disposal facility.  The used oil-absorbent material 
and/or oil liquid waste will be disposed of as described in Section 5.12.4.  All empty barrels will be crushed 
or shredded prior to disposal in the NHW Landfill. 

5.13 Removal of Hazardous Material 

“Hazardous” waste materials are defined as waste materials that are designated as ‘hazardous’ under 
Nunavut or Federal legislation; or as ‘dangerous goods’ under the Transportation of Dangerous Goods Act 
(TDGA).  The Canadian Environmental Protection Act (CEPA) regulates material containing PCBs at 
concentrations greater than 50 ppm.  Specific hazardous materials may include: batteries, asbestos, fuel 
tank bottom sludges, solvents, PCB-containing fluids, fuels and lubricating oils, alcohols and glycols, and 
heavy metal contaminated liquids.  Disposal requirements of these hazardous waste materials are 
presented in Table 9. 

Table 9: Hazardous Waste Material Disposal Requirements 

Hazardous Waste Material Disposal Requirement 
Batteries 
Heavy metal contaminated organic liquids 
Liquids containing organic compounds with chlorine 
concentrations >1000 ppm 
Liquids containing organic compounds with PCB 
concentrations >2 ppm and <50 ppm 

Off-site licensed treatment/disposal facility (by separate 
contract) 

Fuel tank bottom sludges 
Fuels, lubricating oils, alcohols and glycols 

Off-site licensed treatment/disposal facility (by separate 
contract) 
OR 
On-site incineration in accordance with the contract 
specifications 

Liquids and solids containing organic compounds with PCB 
concentration >50 ppm 

Off-site licensed treatment and disposal facility 

5.14 Transportation of Hazardous Materials Off-site 

Hazardous materials are placed in environmentally suitable containers (typically lined and braced sea-cans) 
at an approved containment facility on-site.  A storage area is established and registered with Environment 
Canada.  The hazardous materials are removed by sea-lift in accordance with the TDGA Regulations. 
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5.15 Grading and Addition of Granular Materials 

There are numerous areas identified that require grading and possible addition of granular materials.  
These areas generally consist of piles of buried or partially buried non-hazardous debris that will be covered 
with additional granular material and shaped to blend in with the natural terrain and promote positive 
drainage.  These areas are identified on the drawings provided in Appendix A. 

5.16 Future Activities 

The site was shut-down in the early 1990’s, although there is a North Warning System Long-Range Radar 
site at the same location.  There are no current plans to change this land use.  The only planned future 
activity for this site is the landfill monitoring program, which was agreed to in the DND/NTI Cooperation 
Agreement. 
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6.0 Description of the Environment 
6.1 Climate 

PIN-2 is located 18 masl by the Amundsen Gulf.  The mean annual precipitation is 166.1 mm, with 93.6 mm 
received as rain and 68.4 cm as snow.  Most moisture falls from July to November.  The mean annual 
temperature is -12.7 C, with mean monthly maximums and minimums of 10.5 C in July and -30 C in January 
and February.  Mean annual wind speed is 17.9 km/hr.  Winds are relatively constant throughout the year and 
predominantly from the northwest, except in February and October, when winds are westerly and 
southeasterly, respectively. 

6.2 Geology 

PIN-2 is situated on the Horton Plain, just west of the northwestern portion of the Canadian Shield at the 
northern limit of the Interior Plains physiographic province.  The site is underlain by sedimentary rocks, 
dolomites, limestones and shale of Paleozoic age.  Bedrock is generally shallow, i.e., less than 1 m below 
ground surface, except where covered by thicker reworked glacial and/or marine deposits.  The bedrock 
outcrops at several locations within the site. 

Based on Quanternary Geology of Canada Maps 1702A and 1703A, it appears that the Laurentide Ice Sheet 
(during the Late Wisconsinan and Holocene periods) covered the site until about 10,500 years ago.  Glacial 
flow was roughly southeast to northwest, as can be seen in the direction of striations.  Upon retreat of the ice 
sheet, sea level rose, while isostatic rebound of the earth’s crust began.  The result was that the site was 
inundated until about 5,000 years ago, when the earth’s crust had rebounded enough to bring the site back 
above sea level. 

It is likely that during the retreat of the ice sheet, meltwater streams eroded the till and deposited patches, 
blankets, mounds and ridges of glaciofluvial deposits, mostly gravel and sand.  In some areas, the till was 
completely removed by meltwater and bedrock was exposed, or later, covered by a veneer of the post-glacial 
sediments.  One of the meltwater corridors is identified south of the station area.  The corridor is oriented 
southeast to northwest.  It is defined in the present day topography as a shallow flat-bottom channel with 
numerous small thermokarst lakes. 

Marine transgression further reworked the remaining till and glaciofluvial deposits and/or removed them from 
over much of the project area.  The transgression resulted in the formation of so-called stair-stepped 
topography that consists of beaches and terraces.  The following well to poorly defined topographic benches, 
which mark stages of the marine transgression, can be distinguished within the mapped area between 
altitudes 1 and 45 m: modern marine beach, raised recent beach, 1st, 2nd and 3rd marine terraces.  The terrain 
units are described below. 

Modern marine beach (1-2 masl) forms a narrow linear bench with flat surface presently affected by the 
coastal processes (waves and ice hummocks).  It stretches along the entire PIN-2 coastline.  It is composed 
predominantly of cobbles, gravel and sand in varying proportions. 

Raised recent marine beach (3-4 masl) is a transitional terrace-like landform, which has been recently 
elevated above the backshore zone.  Thus, it is practically beyond the wave and ice pressure action.  There 
are numerous raised beach ridges and ice-pressure ridges on the surface composed of cobbles, gravel and 
sand in varying proportions.  The raised marine beach was identified primarily along the northern and western 
portions of the PIN-2 coastline. 
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1st marine terrace (5-10 masl) forms a wide, flat bench along the coast of a small bay and further inland in 
the central portion of the area.  The location of the 1st marine terrace is associated with the former meltwater 
corridor, which is southeast-northwest oriented.  The corridor became a sea channel during the recent 
transgression.  It was modified by wave, current and ice action, and eventually, was in filled with the marine 
sediments.  Two soil complexes were identified within the 1st marine terrace: first complex, which consists of 
coarse-grained soils (cobbles, gravel, and sand in varying proportions), was identified on the east-northeast 
side of the former meltwater corridor; and the second complex, which consists of finer-grained soils (gravel, 
sand and silt in varying proportions) underlies the former meltwater corridor and forms a flat bench, relatively 
poorly drained, located west of the former meltwater corridor.  The surface of the 1st marine terrace is well 
vegetated by sedges, grasses, mosses and lichens. 

2nd marine terrace (15-20 masl) forms a distinct topographic bench within Cape Young with the main station 
located on its flat surface.  The terrace within Cape Young consists of coarse-grained deposits (cobbles, 
gravel and sand in varying proportions) that comprise individual raised beach ridges and their complexes 
modified by erosion and frost action.  Scarce vegetation is found mostly in low-lying areas and in swales 
between the Harding River valley and the former meltwater channel.  This portion of the terrace is composed 
dominantly of sand.  The surface of the terrace is poorly vegetated.  Large areas are exposed to wind action, 
which is altering the terrace landscape.  Characteristic topographic features of Aeolian origin, which were 
identified at some location, include low sand dunes and sand blowouts. 

3rd marine terrace (30-40 masl) forms a wedge-shaped bench, a local topographic high, in the south portion 
of the project area.  Harding River dissects the terrace from southeast to northwest forming a relatively steep 
southwest-facing terrace slope.  The following two soil complexes were identified within the 3rd marine 
terrace: first, coarse-grained soils (cobbles, gravel and sand in varying proportions) and second, finer grained 
soils (gravel, sand, silt and clay in varying proportions).  Areas underlain by soils of the first complex are 
poorly vegetated, whereas areas underlain by soils of the second complex are characterized by a well-
developed vegetative cover.  Glacial till deposits may occur in the base of the terrace cross section. 

The Harding River valley contains two distinct topographic benches: a floodplain and 1sr fluvial terrace.  It is 
anticipated that these two accumulative landforms of fluvial origin are composed predominantly of sand. 

The entire project area is underlain by continuous permafrost with an active layer that thaws during summer.  
The excavator was rarely able to penetrate into ice-saturated permafrost soils; therefore, visible ice structure 
and content could not be described in detail.  However, ice-wedge polygons, which were identified on the 
aerial photographs at two poorly drained low-lying areas within the 1st marine terrace, are indicative of ground 
ice bodies occurring in some areas of the site.  Permafrost-related landforms are common.  They include frost 
boils, which are indicative of finer-grained surficial material (fine sand and silt), thermokarst lakes, patterned 
ground, etc. 

6.3 Flora 

Two main vegetation communities exist at Cape Young.  Dry, upland sites were characterized by 30 to 60% 
vegetative cover, which was dominated by lichens (Dryas sp.), Salix sp. and grasses.  Poorly drained, low-
lying sites east of the station were 70 to 90% covered in vegetation dominated by sedges, mosses and Salix 
sp.  Vegetation in the immediate vicinity of the site was minimal and limited to occasional clumps of grasses, 
Salix sp. and lichens.  Senecio congestus dominated the 50-70% vegetative cover found around the sewage 
outfall.  This plant is normally associated with such sites and in brackish conditions across the Arctic.  Salix 
sp. and grasses also occurred at this location. 
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6.4 Fauna 

6.4.1 Land Mammals 

Muskoxen (Ovibos moschatus) in this region are from the Great Bear North herd, and in this region are 
generally found in the wet meadows bordering water bodies during the summer and on wind-swept uplands 
where snow depths are shallow.  Cape Young lies approximately 60 km north of the Rae and Richardson 
Rivers, which has been recognized as an important concentration area of muskox.   

Barren-ground caribou (Rangifer tarandus groenlandicus) were observed around the site area during 
operation and the site investigation.  Caribou in this region are known to move northward in early spring after 
wintering primarily within the boreal forest.  The animals in this region are likely part of the Bluenose Herd.  
The calving grounds are located approximately 100 km west. 

Polar bears (Ursus maritimus) in this area are within Management Zone H, which includes the Beaufort Sea 
and Amundson Gulf.  Bears are known to inhabit the southern Beaufort during freeze-up and move northward 
with retreating ice floes during summer.  Most maternity denning in the western arctic occurs along the west 
and south coasts of Banks Island and to a lesser degree on the western peninsulas of Victoria Island.   Little 
denning occurs on the mainland coast.  Polar bear encounters at this site are likely rare compared to the 
eastern DEW Line sites. 

Other mammals in the area of the site are arctic fox (Alopex lagopus), arctic ground squirrels (Spermophilus 
parryii), collared lemming (Dicrostonyx torquatus kilangmiutak) and brown lemming (Lemmus sibiricus). 

6.4.2 Marine Mammals 

The Eastern Arctic population of beluga whales (Delphinapterus leucas) migrate westward through Lancaster 
Sound into Parry Channel from Baffin Bay after ice break up in the spring.  At this time, most marine 
mammals concentrate in the main channel of Lancaster Sound with diminished numbers migrating to Barrow 
Strait, and few or none penetrating into Viscount Melville Sound.  The annual migration route leads into the 
Franklin Strait and around Prince of Wales Island with periodic migration to King William Island.  It has been 
estimated that 10,000 beluga migrate into west Lancaster Sound, Barrow Strait and Prince Regent Inlet each 
spring and leave in September following a route along the south coast of Devon Island.  Preferred summer 
habitats and areas of major concentrations of beluga are north of the study area, adjacent to Prince of Wales 
and Somerset Islands. 

In the western arctic, the Beaufort Sea supports a significant population of beluga whales (Delphinapterus 
leucas).  There is a major summering area for belugas along the Mackenzie River Delta.   

Any sightings of belugas in the vicinity of Cape Young would probably represent strays from either the 
Franklin Strait migration route or possibly from the Beaufort Sea. 

Narwhals (Monodon monoceros) are primarily found in the Eastern Arctic and have a similar summer 
migration route at the beluga, although they may enter Lancaster Sound somewhat later in the spring.  
Population estimates of narwhals entering Lancaster Sound in May are between 20,000 and 30,000.  Any 
sightings of narwhals in the vicinity of Cape Young would most likely represent strays from the Franklin Strait 
migration route. 

Populations of the rare and endangered bowhead whale (Balaena mysticetus) occur in waters of both the 
eastern and western arctic.  The whales of the eastern arctic migrate into Lancaster Sound in June and July.  
It is unlikely to be encountered in the study area, preferring, like the narwhal, the fiords of northern Baffin 
Island during the summer. 
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No whales were observed during the site visit; however, there are anecdotal reports that whales have been 
sighted during mid-summer. 

Due to annual ice conditions in the Central Arctic, most marine mammals either do not penetrate into, or 
migrate from Lancaster Sound by September prior to freeze-up.  An exception are the seals which occur year-
round in the region although, depending on the species, there are shifts in distribution in relation to preferred 
ice habitats.  The two most common seal species, bearded (Erignathus barbatus) and ringed (Phoca hispida) 
seals, extend southward into Queen Maud Gulf.  The less common of the two species, the bearded seal, is 
known to summer around Jenny Lind Island and the Royal Geographical Society Islands.  In general, 
however, on South Victoria Island, 99% of seal sightings comprise of ringed seals and are hunted regularly 
during spring and summer.  Station personnel reported that seals are sighted in early spring at Cape Young. 

In contrast to bearded seals which prefer off-shore area of shifting pack-ice, ringed seals are likely to be 
encountered nearshore, in areas of fast, first-year ice.  Ringed seals summer throughout the Central Arctic, 
including Victoria Strait and the Queen Maud Gulf.  Ringed seals are also common throughout the open water 
areas of Victoria Strait throughout the winter.  During and after spring beak-up, large numbers of ringed seals 
move into coastal bays for pupping and breeding. 

6.5 Avifauna 

6.5.1 Raptors 

The following raptors are known to occur on Victoria Island and have been spotted periodically at Cape 
Young. 

• Peregrine Falcon (Falco peregrinus tundrius) 
• Snowy Owl (Nyctea scandiaca) 
• Golden Eagle (Aquila chrysaetos) 
• Rough-Legged Hawk (Buteo lagopus) 
• Gyrfalcon (Falco rusticolus) 
Cape Young is located 100 km north of the Coppermine River, which contains a relatively high density of 
nesting raptorial species.   

6.5.2 Waterfowl 

The following waterfowl have been noted at Cape Young. 

• Red-throated Loon (Gavia stellata) 
• Pacific Loon (Gavia pacifica) 
• Yellow-billed Loon (Gavia adamsii) 
• Canada Goose (Branta Canadensis hutchinsii) 
• Common Eider (Somateria mollissima) 
• King Eider (Somateria spectabilis) 
• Red-breasted Merganser (Mergus serrator) 

6.5.3 Other Avifauna 

The following shorebirds have been noted at Cape Young. 

• Semipalmated Sandpiper (Calidris pusilla) 
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• Lesser Golden Plover (Pluvialis dominica) 
• Semipalmated Plover (Charadrius semipalmatus) 
• Lapland Longspur (Calcarius lapponicus) 
• Snow Bunting (Plectrophenax nivalis) 
• Horned Lark (Eremophila alpestris) 
• Glaucous Gull (Larus hyperboreus) 
• Parasitic Jaeger (Stercorarius parasiticus) 
• Long-tailed Jaeger (Stercoarius longicaudus) 

6.6 Fish 

The following fish can be found in the Victoria Island area: 

• Arctic char (Salvelinus alpinus) 
• Lake Trout (Salvelinus namaycush) 
• Least Cisco (Coregonus sardinella) 
• Arctic Cisco (Coregonus autumnalis) 
• Lake Whitefish (Coregonus clupeaformis) 
• Fourhorn Sculpin (Myoxocephalus quadricornis) 
• Ninespine Stickleback (Pungitius pungitius) 
Lake trout is the most common species in many inland, freshwater lakes.  Arctic char is fished commercially 
on Victoria Island. 

6.7 Heritage Resources 

During the course of the archaeological investigations in 1990 and 2004, a significant quantity of 
archaeological and heritage resources were identified at PIN-2.  Information regarding the features identified 
by the archaeologist was supplemented by a local elder during the visit of NTI representatives concurrent with 
the 2004 archaeological investigation.  The majority of the features identified are located near the coast and 
are well-removed from past station operations areas and areas needing remedial action.  However, there 
were some features identified in proximity to areas impacted by station operation.  These areas are discussed 
below. 

The Airstrip Landfill, due to its location near the coast, had a number of features identified in its proximity.  
One feature, the gravesite, was identified as a child’s grave and is located approximately 150 m away from 
the Airstrip Landfill Lobe B.  this site must be avoided during construction.  Additional resources found at the 
Airstrip Landfill area are considered recent items and are therefore classified as heritage, not archaeological 
features.  These features do not require avoidance during clean up activities. 

The East Twin Borrow Area has two noted resource areas.  One is location near the northeast corner of the 
borrow area, consists of tent rings with associated surface debris.  The surface debris was determined to be 
recent and should be included for debris pick up during the clean up; however, the tent rings must remain 
intact.   The other site is located on the east side of the borrow area, approximately 70 m from Debris Area 9, 
and consists of Palaeo-Eskimo resources such as tent rings, chert flakes and a small string of hearths.  This 
area is considered significant and must be avoided.  Avoidance of both areas is not expected to impede 
borrow development.  This area is also sufficiently removed from Debris Area 9 so as not to impede 
remediation. 
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The South Borrow Area has two archaeological areas of significance.  One area is located on the southern 
perimeter and contains a hearth and tent rings.  The other site is located 30 metres from the trail on the 
northeast section.  White chert pieces, a white chert endscraper, and a suspected hearth have been 
identified.  Both of these areas require avoidance; however, because they are located at the edge of the 
borrow area, borrow development will be able to proceed while maintaining the required buffer for resource 
avoidance. 

One significant archaeological feature was identified at the Harding River Borrow Area, situated 250 m east of 
the Harding River and 70 m north of the access road on the river terrace.  There were two tent rings identified 
here which should be avoided during construction.  The features are located near the northeast corner of the 
identified borrow limits but should not place significant restrictions on borrow source development. 
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7.0 Identification of Environmental Impacts 
An environmental assessment of the clean up of PIN-2 was originally completed in 1998 (FEAI 16705).  As 
part of the assessment, potential interactions between the project components and the environment were 
identified.  The focus of the assessment was on the location, sensitivity, seasonal presence and abundance of 
these components.  Through this assessment, Valued Ecosystem Components (VECs) were identified, which 
include physical, biological, socio-economic, historical or cultural components.  An updated assessment is 
provided in the following sections. 

7.1 Valued Ecosystem Components 

Valued Ecosystem Components (VECs) are selected as components of the environment that are valued by 
society and are used as the basis of the environmental assessment.  Potential environmental concerns 
associated with the project were identified through consultations with interested and expert parties, 
community meetings and previous project experience.  The following VECs were identified: 

Physical: Protection of soil and water quality, especially related to permafrost conditions and the drinking 
water supply. 

Biological: Habitat quality and availability including feeding and nesting areas for birds, feeding and calving 
areas for local wildlife, and hunting and fishing in local areas. 

Socio-economic: Regional employment opportunities, regional business opportunities, regional training 
opportunities, and hunting and fishing in local areas. 

Archaeological: Archaeological sites identified around the station and beach areas. 

7.2 Impact of the Environment on the Project 

The implementation of a clean up project in an Arctic environment such as PIN-2 brings unique logistical 
issues.  The potential exists for delays in the clean up associated with bad weather, which may include work 
stoppage or delays in the transportation to and from the site of personnel with supplies.  Conditions related to 
the Arctic climate, such as ice and frozen ground may also delay clean up activities.  clean up activities which 
are best completed at maximum thaw may be delayed depending on seasonal climate changes. 

The Department of National Defence (DND) and Nunavut Tunngavik Incorporated (NTI) signed the DND/NTI 
Agreement for the Clean Up and Restoration of the DEW Line sites within the Nunavut Settlement Area 
outlining the environmental and economic provisions.  The agreement includes a Minimum Inuit Employment 
Content (MIEC) and Minimum Inuit Contractor Content (MICC) for the clean up contract and requirements for 
training, specifically related to the clean up activities.  Generally, the contracts for the clean up for the DEW 
Line sites includes clauses requiring the contractor to maximize Inuit involvement.  Inuit involvement in the 
clean up includes both employment and business (contracting) opportunities. 

Typically, labour required for clean up involves heavy equipment operators, general labourers, as well as 
environmental and engineering specialists.  Other opportunities include cleaning and cooking staff and 
transportation.  The main beneficiaries of the economic input from the clean up will primarily affect the nearby 
communities of Kugluktuk and Cambridge Bay.  As the contract for the clean up of PIN-2 has not yet been 
tendered or awarded, the requirements of the communities are not confirmed.  A temporary, self-sufficient 
construction camp will be established at the site to accommodate the contractor and other personnel. 
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7.3 Identification of Cumulative Environmental Effects 

Cumulative effects have been defined as changes to the biophysical, social, cultural or economic 
environments caused by a project component in combination with any on-going, past, or future activities.  
Cumulative effects can occur as interactions between project components (either from the same or more than 
one site) and/or between environmental components.  Effects can occur in one of four ways: 

• Physical or chemical transport mechanisms. 
• Nibbling loss (i.e., gradual disturbance). 
• Spacial or temporal crowding. 
• Growth induction initiated by the project. 

7.3.1 Analysis of Cumulative Environmental Effects 

Four steps in the analysis of the cumulative environmental effects of this project include scoping, analysis of 
effects, mitigation measures and significance. 

Scoping: Scoping include the identification of issues of potential concern, VECs that could be affected and 
boundary setting.  The spacial boundaries include impacts over a larger (regional) area including the crossing 
of jurisdictional boundaries.  As the landfills will remain on site, temporal boundaries extend beyond the time 
frame required to complete the clean up work. 

Analysis of Effects: The analysis include and evaluation of baseline data and possible effects on VECs.  
The combined interactions between the clean up activities and future land use and those VECs which are 
similar are identified. 

Mitigation Measures: Mitigation measures are identified for project-environment interactions. 

Significance: The interactions are defined as having a low (L), moderate (M), or high (H) probability of 
occurring.  The next step is to determine the likelihood of significant adverse effects, taking into account 
appropriate mitigation measures. 

7.3.2 Identification of Mitigation Measures and Residual Impacts 

Mitigation measures are identified that result in a reduction or elimination of likely environmental effects, 
including potential adverse effects, associated with the clean up.  Mitigation measures are outlined in the 
Environmental Protection Plan (EPP) for PIN-2 (see Section 8.0). 

Table 10 provides a summary of the VECs, potential impacts, mitigation measures and overall significance.
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Table 10: Project Impacts 

VEC Activity Description of Impact Proposed Mitigation Measure Overall 
Significance 

Hydrocarbon Contaminated Soil 
Removal/Landfarming 

Air quality may be impacted by the removal of 
hydrocarbon-contaminated soils and landfarming. 

None.  Impact is minimal and short-term. N Air Quality 

Site Grading/Borrow Source 
Development 

The extraction of granular materials and grading 
activities has the potential to create dust and 
impact air quality. 

Implement dust control measures.  Only water will be 
used for dust control. 

M 

Landfill Development/Landfill 
Closure 

If not constructed properly, contaminants may 
migrate from the new landfills, potentially 
degrading soil quality.  
The closure of the existing landfills will reduce the 
risk of impacting soil quality. 

New facilities will not contain hazardous materials. 
The Tier II facility incorporates a double leachate 
containment, which includes a synthetic liner and 
freezeback of permafrost. 
The landfill cover is graded to promote surface runoff. 

M 

Contaminated Soil and 
Hazardous Materials Removal 

The removal of the contaminated soil and 
hazardous materials from contact with the 
environment will improve soil quality. 

n/a P 

Transport of Hazardous Material, 
Fuel and Contaminated Soil 

The potential exists for accidental release of 
hazardous materials, contaminated soil and/or 
fuels during transport, which could impact soil 
quality. 

Proper handling, storage, and transportation 
procedures for hazardous materials to be 
implemented as per TDGA regulations. 
All workers to be trained in proper handling 
procedures for all hazardous materials on-site. 
Workers to follow the spill contingency plans.   
All materials and equipment to implement 
contingency plans to be available on-site. 
 

M 

Soil Quality 

Camp Operation The operation of the construction camp will include 
treatment and disposal of domestic waste, and 
could negatively impact soil quality. 

Hazardous materials will not be disposed of in the 
camp waste system. 
All sewage to be disposed of in accordance with 
Land Use Permit and Water Use License. 

M 

Water Quality Landfill Development/Landfill 
Closure 

If not constructed according to the specifications, 
leachate may be generated and migrate from the 

The Tier II facility incorporates leachate containment, 
which includes a synthetic liner and freezeback of 

M 
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VEC Activity Description of Impact Proposed Mitigation Measure Overall 
Significance 

new landfills during the construction/closure, which 
has the potential to degrade water quality, both 
surface and active layer water. 
The development and closure of the landfills has 
the potential to disrupt drainage at the site and 
cause siltation of waterways. 

permafrost. 
The landfill cover is graded to promote surface runoff. 
New facilities are sited away from waterbodies and 
drainage courses so that drainage is not interrupted. 
Prevent siltation by use of berms and/or silt fences. 

Contaminated Soil and 
Hazardous Materials Removal 

Removal of the contaminated soil and hazardous 
materials from the environment will reduce the risk 
of contamination to the surface and active layer 
water. 

Prevent sediments from entering waterbodies by use 
of berms and/or silt fences. 
Implement other EPP measures as necessary. 

P 

Removal of Debris in MacBeth 
River 

Sediment release and associated sedimentation of 
ecologically productive aquatic habitat may occur 
during removal. 
Potential inadvertent release of harmful 
substances such as fuels and lubricating oils when 
completing removal of debris. 

Conduct work when river is frozen. 
Implement other EPP measures as necessary. 

M 

Transport of Hazardous Material, 
Fuel and Contaminated Soil 

The potential exists for accidental release of 
hazardous materials, contaminated soil, and/or 
fuels.  An accidental release could impact water 
quality. 

Proper handling, storage, and transportation 
procedures for hazardous materials to be 
implemented as per TDGA regulations. 
All workers to be trained in proper handling 
procedures for all hazardous materials on-site. 
Workers to follow the spill contingency plans.   
All materials and equipment to implement 
contingency plans to be available on-site. 
Implement mitigation measures to prevent 
deleterious substances from entering the aquatic 
environment. 

M 

Site Grading/Borrow Source 
Development 

Erosion and sedimentation of waterbodies during 
grading and gravel extraction activities has the 

Prevent siltation by use of berms and/or silt fences. 
Do not operate equipment within the wetted 

M 
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VEC Activity Description of Impact Proposed Mitigation Measure Overall 
Significance 

potential to negatively impact water quality. 
Drainage will be improved as a result of grading 
disturbed areas. 
The extraction of granular material will alter the 
terrain of the borrow area and has the potential to 
disturb drainage. 

perimeter. 
Disturbed areas adjacent to water are to be 
stabilized, if required. 
Site to be graded upon completion to promote 
positive drainage and to match the existing terrain as 
much as practical. 

Camp Operation The operation of the construction camp will include 
treatment and disposal of waste.  The potential 
exists for waste to impact water quality. 

Hazardous materials not to be disposed of in the 
camp waste system. 
All sewage to be disposed of in accordance with 
Land Use Permit and Water Use License. 

M 

Landfill Development Excavation is required for the development of new 
landfills and closure of existing landfills, which has 
the potential to degrade permafrost. 

Minimize the time permafrost is exposed. 
Minimize surface area of exposed permafrost or 
active zone. 

M 

Landfill Development/Debris 
Disposal 

The development of new landfills and removal of 
site debris has the potential to disturb existing 
terrain. 

Regrade and reshape disturbed areas to match 
existing terrain and drainage paths. 
Use existing roads for movement around the site 
wherever possible. 

M 

Site Regrading Terrain and drainage will be improved as a result 
of grading disturbed areas.  Previously disturbed 
areas will blend into the natural environment. 

n/a P 

Borrow Source Development The extraction of granular material will alter the 
terrain of the borrow areas. 

Regrade and reshape disturbed areas to match 
existing terrain and drainage paths. 
Use existing roads for movement around the site 
wherever possible. 

M 

Contaminated Soil Excavation The excavation of contaminated soil has the 
potential to degrade the permafrost. 

Minimize the time permafrost is exposed. 
Minimize surface area of exposed permafrost or 
active zone. 

M 

Terrain 

Camp Operation Movement of contractor’s equipment and 
personnel around the site has the potential to 

Regrade and reshape disturbed areas to match 
existing terrain and drainage paths. 

M 
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VEC Activity Description of Impact Proposed Mitigation Measure Overall 
Significance 

disturb the tundra. Use existing roads for movement around the site 
wherever possible. 

General Clean Up Activities The use of heavy equipment during the clean up 
has the potential to disturb wildlife. 

Avoid areas of known wildlife colonies or bird nesting 
areas. 
Employ minimum distance requirements for 
transportation activities around the site. 

M Terrestrial 
Animals 

Contaminated Soil and 
Hazardous Materials Removal 

The removal of hazardous materials and 
contaminated soil from the environment reduces 
the risk of exposure to terrestrial animals. 

n/a P 

Landfill Development Loss of habitat may occur as a result of the 
development of the new landfills in previously 
undisturbed areas. 

Regrade and reshape the disturbed areas to match 
existing terrain to facilitate recovery of ecosystem 
components. 

M 

Facility Demolition The existing facilities may be used by wildlife as 
habitat (i.e., nests in structures).  The demolition of 
these facilities has the potential to impact 
availability of habitat. 

Inspect facilities prior to demolition for use by wildlife.  
Do not demolish while birds are nesting. 
Contact appropriate wildlife officer for additional 
guidance to ensure disturbance of wildlife is 
minimized. 

M 

Terrestrial 
Habitat 

Borrow Source Development The extraction of granular material will disturb the 
ground and has the potential to impact terrestrial 
habitat. 

Regrade and reshape the disturbed areas to match 
existing terrain to facilitate recovery of ecosystem 
components. 

M 

Landfill Closure The excavation of high risk landfill areas in close 
proximity to water bodies removes the potential for 
impact. 

During excavation, implement mitigation measures to 
prevent deleterious substances from entering the 
aquatic environment. 
Prevent siltation by use of berms and/or silt fences. 
Do not operate equipment within the wetted 
perimeter. 
Disturbed areas adjacent to water are to be 
stabilized, if required. 

P Aquatic Habitat 
and Animals 

Site Regrading/Borrow Source The extraction of granular material and grading Prevent siltation by use of berms and/or silt fences. M 
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VEC Activity Description of Impact Proposed Mitigation Measure Overall 
Significance 

Development adjacent to waterbodies has the potential to impact 
aquatic habitat, and thereby affect aquatic animals, 
due to sediment entering the water. 

Do not operate equipment within the wetted 
perimeter. 
Disturbed areas adjacent to water are to be 
stabilized, if required. 

Contaminated Soil and 
Hazardous Materials Removal 

The removal of contaminated soil and other 
hazardous materials from areas close to 
waterbodies reduces the risk of exposure to 
aquatic animals.   
The excavation of contaminated soils from the 
beach POL area has the potential to degrade the 
aquatic environment in the event of an accidental 
release and impact aquatic animals in close 
proximity to the aquatic environment. 

Implement mitigation measures to prevent 
deleterious substances from entering the aquatic 
environment. 
Prevent siltation by use of berms and/or silt fences. 
Do not operate equipment within the wetted 
perimeter. 
Disturbed areas adjacent to water are to be 
stabilized, if required. 

P/M 

General Clean Up Activities The excavation of potentially hazardous materials 
from the landfills, the collection and disposal of 
potentially hazardous debris, the removal of 
hazardous materials from the facilities and the 
general handling of hazardous materials has the 
potential to impact the health and safety of 
workers. 

Transportation of any hazardous materials is to be in 
accordance with the TDGA Regulations. 
Workers must wear and use appropriate personal 
protective equipment. 
Workers are to be trained in the use of personal 
protective equipment and proper handling procedures 
for hazardous materials. 
Proper procedures for working around heavy 
equipment to be implemented. 

M Health and 
Safety 

Contaminated Soil and 
Hazardous Materials Removal 

The removal of contaminated soil and other 
hazardous materials from the environment reduces 
the risk of exposure to people. 

n/a P 

Archaeological General Clean Up Activities The presence and movement of people around the 
site has the potential to disturb the archaeological 
resources identified around the site. 

Clearly mark and avoid all archaeological resources. 
Contact authorities in the event a new resource is 
discovered or a know resource is disturbed. 

M 

Land Use General Clean Up Activities Clean up activities may disturb traditional land use, Contact the local hunters and trappers organization M 
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VEC Activity Description of Impact Proposed Mitigation Measure Overall 
Significance 

i.e., hunting and fishing activities that would occur 
during the summer months. 

to coordinate clean up activities and traditional land 
use. 

Aesthetics General Clean Up Activities Generally, the clean up will improve the aesthetics 
of the site by removing unsightly debris and 
restoring the site to a more natural state. 

n/a P 

Economy Contractor Support The contractor will be required to have a minimum 
Inuit content in the workforce for clean up.  This 
will provide employment benefits and related 
economic benefits. 

n/a P 

• P – Positive  
• N – Negative and non-mitigable 
• M – Negative and mitigable 
• U - Unknown 
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8.0 Environmental Protection Plan 
The main focus of the project’s environmental protection program during the clean up is based on a site specific 
Environmental Protection Plan (EPP).  The requirements outlined in the EPP are the end result of the 
environmental assessment process and include the mitigative measures designed to reduce or eliminate 
potential harmful effects.  The EPP for PIN-2 is provided in the following sections. 

8.1 Scope and Objectives 

The EPP provides a description of the general environmental protection measures required to minimize or avoid 
potential adverse effects, a description of protection measures required for specific valued environmental 
components at the PIN-2 site, and details related to environmental inspection responsibilities and procedures. 

The protection measures described herein are to be implemented by the contractor to minimize or avoid 
adverse environmental impacts.  These procedures are considered appropriate for known and anticipated 
situations and conditions.  However, should certain procedures or protection measures prove impractical, 
imprudent or insufficient in field situations, appropriate modifications or substitutions will be proposed by field 
personnel and then reviewed and approved by the DCC Contract Coordinator. 

8.2 Environmental Inspection 

As part of its general overall commitment to a strategy of environmental protection and quality assurance, DND 
employs dedicated environmental inspection staff to monitor its own compliance with the EPP and all applicable 
laws, regulations, permits, guidelines and standards.  The environmental inspection staff is a part of the DLCU 
Project Management Office (PMO).  The PMO was formed as per the Terms of Reference of the Memorandum 
of Understanding between the Director General Environment and Defence Construction Canada (DCC).  The 
DND will be represented at the site by the Contract Coordinator, who will report to the DCC Contract Manager.  
The contractor will maintain regular contact with the environmental inspection/Quality Assurance team.  This will 
include, but is not limited to: 

• Attendance at regular meetings as scheduled with the inspector; 
• Immediately reporting concerns over any aspect of the EPP; and 
• Immediately reporting any spills or other event that may have an effect on human or environmental health 

and/or safety. 

8.3 General Environmental Protection Measures 

8.3.1 General 

The lands associated with the PIN-2 site have distinctive biophysical characteristics associated with Arctic 
environments.  Potential impacts related to the clean up of the site include degradation of the permafrost 
regime, disturbance of existing vegetation, uncontrolled erosion, point source contamination, disruption of 
terrestrial and wildlife populations, and human health impacts.  The procedures and requirements provided in 
this section are intended to be protective of these ecosystem components. 

8.3.2 Site Operations 

The contractor will establish a construction camp on the site, which will be located in an area with minimal 
vegetative ground cover.  The selected location will be in an area that is as close as practical to the main 
area(s) of clean up and where possible, on an existing gravel pad or former borrow area. 
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Surface drainage is not to be impeded and a distance of at least 30 m from the nearest body of water is to be 
maintained.  Ice-rich substrates will be avoided, where possible.  Permafrost will be protected by construction of 
gravel pads, and/or elevation of heated buildings on wooden structures.  Areas containing archaeological 
resources will be avoided. 

Vehicle and mobile equipment travel will be restricted at the site to established roads, stream crossings and 
work pads unless specifically exempted by the DCC Contract Coordinator.  Recreational use of vehicles, 
including all terrain vehicles (ATVs), is not permitted off the existing road network.  Overland movement of 
equipment and vehicles will be minimized where damage to the vegetation or underlying soils may occur.  
Following heavy rains, vehicle and heavy equipment use outside of road and work pad areas is not permitted 
until the soil has drained sufficiently to prevent excessive rutting, and until authorized by the DCC Contract 
Coordinator. 

Mobile equipment and vehicle operators are to yield the right-of-way to wildlife where safe to do so.  Vehicles 
will not be operated in a manner that harasses any species of wildlife.  Vehicle and equipment servicing is to be 
performed in designated areas only, where special care can be taken to contain, handle, and dispose of 
maintenance fluids, parts and waste.  Fuelling and lubrication of equipment is to be conducted in a manner that 
avoids spillage of fuels, oils, greases and coolants.  When refueling equipment, leak-free containers and 
reinforced rip and puncture proof hoses and nozzles will be used.  Drip trays will be provided and ensure that all 
storage container outlets are properly sealed after use. 

8.3.3 Storage and Handling of Fuel and Other Hazardous Substances 

Fuel is to be stored in self-dyking, double-walled containers, or positioned over an impervious liner and 
surrounded by an impervious dyke of sufficient height to contain not less than 110% of the capacity of the tank.  
Sites that slope towards waterways or other environmentally sensitive areas, exhibiting ponding or flooding, or 
have high groundwater tables, excessive seepage, or ice-rich (thaw sensitive) soils will be avoided.  
Archaeological resources will also be avoided.  Smoking is prohibited within 7.5 m of the fuel storage facility.  
Appropriate signage will be posted around the fuelling facility.  Fuel storage facilities will be inspected once per 
day for the duration of the project and documentation of the inspection will be maintained.  Fire-fighting 
equipment will be made available for immediate access at each fuel storage facility.  All barrels containing fuel 
and other similar materials will be stored in an elevated position either on their side with the bungs facing the 9 
and 3 o’clock positions, or on pallets, in an upright position.  All barrels will be individually identified with all 
information necessary for health and safety, and environmental purposes.  Material Safety Data Sheets for all 
chemicals and fuels stored in the construction camp will be available to all personnel.  All fuel spills will be dealt 
with according to the Spill Contingency Plan (see Section 9.0). 

Regular inspections are to be conducted of all machinery hydraulic, fuel and cooling systems and any leaks will 
be repaired immediately.  Emergency spill equipment will be pre-assembled and stored at all permanent fuel 
storage sites and work areas, including at least two fuel pumps, empty 200 litre barrel and absorbent material 
sufficient to clean up a 1000 litre spill.  All barrels, redundant fuel storage facilities and associated materials and 
equipment are to be removed from the site at the conclusion of the clean up. 

8.3.4 Surface Water Management 

A water use license will be obtained from the Nunavut Water Board for the development of potential water 
sources.  All conditions of the license must be complied with.  Water withdrawals must not endanger fish or 
drawdown the water level so as to adversely affect fish habitat.  Water withdrawal rates will not exceed 10% of 
total water body volume.  All water hoses will be equipped with a mesh size of 2.5 mm or less to prevent the 
intake of fish as per the Freshwater Intake End-of-Pipe Fish Screen Guidelines. 
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8.3.5 Wastewater Management and Monitoring 

DLCU construction activities generate wastewater from dewatering activities including contact water from landfill 
and contaminated soil excavations, new landfill operation, and contaminated soil treatment areas.  Water 
management on-site is the Contractors’ responsibility.  However, given the nature of the Arctic terrain, site 
logistics, and support, climate and weather makes the mitigation of discharge water a challenging task.  Contact 
water associated with landfill and contaminated soil excavations, the operation of new landfills (Tier II and Non-
Hazardous Waste Facilities) and landfarms potentially contain a number of constituents of concern. 

The parameters selected for the monitoring plan are based on and are a reflection of the types of contaminants 
found at the sites during the environmental assessments, conducted over the last two decades.  The criteria for 
the wastewater are considered conservative and appropriately protective of the arctic environment. 

Wastewater may be temporarily stored in existing tanks while awaiting test results, which are designed for 
disposal, provided that it is not stored over the winter months.  The volume of wastewater storage during any 
one construction season shall not exceed 50% of the total capacity of the tank, and shall not exceed the 
available treatment capacity during that construction season.   The release of all water must conform to the 
Construction Wastewater Discharge criteria, listed in Table 11.  The basis or background for the choice of each 
criterion is also listed in the table. 

Table 11: Construction Wastewater Discharge Criteria 

Parameter Criteria (μg/L) 
pH 6-9 pH units 
Oil & Grease 5000 
Arsenic (total) 100 
Cadmium (dissolved) 10 
Chromium (dissolved) 100 
Cobalt (dissolved) 50 
Copper (dissolved) 200 
Lead (dissolved) 50 
Mercury (total) 0.6 
Nickel (dissolved) 200 
PCB (total)* 1000 
Zinc (total) 500 

 *In respect of application to a road surface. 

The collected wastewater will be tested each time prior to discharge.  Once it is confirmed that the wastewater 
meets the discharge criteria, it will be released onto the ground in an area that is at least 30 metres from natural 
drainage courses and 100 metres from fish-bearing waters. 

The locations of the discharge areas will vary, depending on the work areas.  For example, the barrel cleaning 
operations are typically located within the hazardous materials processing area.  Wastewater that collects at 
contaminated soil excavations and landfill excavations is typically sampled and treated in place.  In areas where 
the volume of wastewater is significant and affects the progression of work, the wastewater may be recirculated.  
For example, wastewater occurring during landfill excavation would be sampled and recirculated over the 
landfill surface. 
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8.3.6 Sewage Effluent Monitoring 

The sewage lagoon at PIN-2 will be a simple facultative system where treatment is achieved by the natural 
degradation of organic substances or biogeochemical activity.  Aerobic or anaerobic micro-organisms digest the 
organic solids and utilize the released energy and nutrients in the effluent to grow and increase in numbers, 
which in turn accelerates the process.  In this type of system, aerobic respiration is the most complete and 
efficient degrader of organic solids and therefore the most important element in a stable and healthy biological 
treatment process.  This method of treatment within the Arctic environment, combined with relatively short 
effluent retention times requires good management to achieve the desired level of treatment prior to discharge.  
See Table 12 below for a summary of the effluent discharge criteria, as provided by the Nunavut Water Board.  
These criteria were provided for other DEW Line sites and have been adopted as the discharge criteria for the 
PIN-2 site. 

Table 12: Sewage Effluent Criteria 

Parameter Criteria 
pH 6-9 pH units 
Oil & Grease No visible sheen 
Biological Oxygen Demand 120 mg/L 
Total Suspended Solids 180 mg/L 
Faecal Coliforms 10,000 CFU/dL 

In order to maximize the performance of the system, the specifications (which are stamped by a qualified 
engineer) requires sewage lagoons to have sufficient volume to accommodate 100% of the camp water 
consumption for the duration of the construction season.  Each of the two cells will hold 50% of the seasonal 
flow, to a maximum depth of 1.0 m.  The required effluent volume per lagoon can be calculated as follows: 

Effluent volume per lagoon = (200 litres/person/day) x (number of people) x (construction duration days) x 50% 

Effluent monitoring will be completed every 30 days and prior to discharge. 

8.3.7 Domestic Waste Management 

Kitchen wastes will be temporarily stored in metal, animal-proof containers to prevent scavenging of waste by 
wildlife and to reduce scattering of debris prior to daily incineration.  All residual kitchen wastes and other non-
hazardous wastes will be disposed of in the existing site landfills unless otherwise specified. 

8.3.8 Road Construction and Maintenance 

Existing roads and trails provide access to most sources of granular materials.  Emphasis on the preservation of 
the permafrost regime, vegetation patterns, existing surface drainage patterns, water quality and stream flows 
will be maintained.  Establishment of new roads off-site is subject to the terms of the land use permit and the 
approval of the DCC Contract Coordinator.  Roads will not be sited within 30 m of any ecologically sensitive 
areas.  Ice-rich soils, especially peatlands, are also to be avoided during road construction.  The road bed will b 
prepared with a sufficient thickness of fill to prevent terrain damage.  Culverts, if required, will be installed to 
maintain natural cross-drainage and prevent ponding.  Any culverts installed will be removed from the roads 
and drainage restored at the end of the clean up operations.  Access roads will be monitored for signs of 
erosion and remedial action will be taken where necessary.  Dust suppression, if required, will be maintained 
with water only. 
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8.3.9 Stream Crossing and Diversion 

The contractor is to adhere to all government regulations, licensing requirements/procedures and inspections, 
regarding the protection of water quality and stream integrity to prevent destruction of spawning areas.  Existing 
stream crossings will be utilized as required.  Authorizations for any additional works employed are the 
responsibility of the contractor. 

In the event a stream crossing is required, siltation of waterways and disruption of streambeds will be prevented 
using the following procedures: 

• Activities adjacent to watercourses will be minimized. 
• Cofferdams, silt barriers or other suitable barriers will be installed. 
• Equipment is not to be operated in waterways. 
• Streambeds are not to be used for borrow material. 
• Excavated fill, waste materials and debris will not be disposed of in waterways. 
It is not anticipated that any new, additional stream crossings will be required during construction. 

8.3.10 Borrow Pit and Quarry Development and Operation 

Environmental protection measures must be implemented for the purpose of minimizing the impact of 
development and extraction activities on surface drainage patterns, water quality, soil erosion, and in some 
cases, wildlife or fish.  The number of borrow areas opened will be minimized by using existing borrow areas, 
roads and building pads where feasible.  Use of alternative sources is subject to the approval of the DCC 
Contract Coordinator and acquisition of a quarry permit.  All terms and conditions of the quarry permit are to be 
complied with, including the recontouring/reclamation of the borrow area and site clean up prior to site 
abandonment. 

Borrow areas must be located at least 30 m from the nearest water body providing potential fish habitat, and 
other sensitive resources.  In consultation with the DCC Contract Coordinator, a 30 m buffer zone will be 
marked out prior to commencement of gravel quarrying operations.  Organic overburden, if present, will be 
stripped and stockpiled separately for use in restoring the borrow area.  Following excavation, the area will be 
recontoured to restore natural drainage and overburden will be worked into the recontoured borrow area to 
prevent erosion.  Drainage and run-off control will be provided using diversion ditches and sediment filters, as 
required, to prevent sediment laden run-off from reaching water bodies. 

During aggregate extraction, vehicle and equipment operations will be controlled in areas adjacent to the 
borrow pit to minimize the extent of disturbance.  Aggregate will be stockpiled on ice-poor, well drained ground 
such that surface drainage is not impeded.  The stockpile will be located in an area that is a minimum of 30 
metres from archaeological resources, water bodies, and other sensitive resources.  If archaeological features 
or artifacts are encountered during borrow pit operations, the DCC Contract Coordinator is to be notified, the 
area of the find avoided, and activities in other areas of the pit restricted until further instructions are received. 

Development of additional borrow areas that are not identified on site plans will be at the discretion of the DCC 
Contract Coordinator and shall meet all siting criteria and permit requirements. 

8.3.11 Hazardous Waste Material Processing Areas 

A hazardous waste material processing area will be developed for the processing of excavated soils and 
demolition materials.  The hazardous waste material processing area will be located a minimum of 30 m from 
any archaeological site or water body, on ice poor, well drained soil, and as close to the location of work as 
practical.  Movement of vehicles and equipment between the hazardous material processing area and work site 
will be minimized to prevent the spread of potentially hazardous material along the roadways. 
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8.3.12 Contaminated Soils 

The locations of contaminated soil are shown on the drawings in Appendix A.  Soils exceeding the criteria 
established for PIN-2 are to be removed.  Disturbance to adjacent areas during excavation of contaminated soil 
will be minimized.  Spillage of material during transportation between the excavation site and the 
stockpile/treatment location is to be avoided and any spillage will be cleaned up to the satisfaction of the DCC 
Contract Coordinator.  Following excavation, of contaminated soils, equipment will be decontaminated.  All 
workers will wear appropriate protective clothing/equipment when handling contaminated soil.  A program of 
sampling and confirmatory testing of specific contaminated areas will be carried out as part of the clean up 
program, as per Part 13 of the DND/NTI Cooperation Agreement – Environmental Provisions.   

8.3.13 Landfill Closure and Development 

The landfills will be covered with gravel to provide a minimum cover thickness as indicated on the drawings.  
The landfill areas will be regraded and restored to natural drainage patterns and topography.  Geosynthetic 
liners will be installed at the Tier II Soil Disposal Facility.  High risk landfill lobes are being completely excavated 
and backfilled with granular material.  Two new landfills are being constructed, the Non-Hazardous Waste 
Landfill for the disposal of non-hazardous wastes and debris generated during the clean up of the site and the 
Tier II Soil Disposal Facility for the disposal of Tier II contaminated soils. 

Drainage controls such as diversion ditches and sediment filters will be provided, as required, to prevent runoff 
from reaching water bodies during closure, remediation and construction of landfills.  Monitoring equipment will 
be installed as shown on the drawings, or as directed by the DCC Contract Coordinator. 

8.3.14 Disposal of Site Debris 

Site debris will be collected, sorted in to hazardous and non-hazardous materials and disposed of accordingly.  
The contents of any intact barrels will be tested and disposed of as described in Section 5.12.  Workers are to 
wear appropriate protective clothing when handling potentially hazardous waste material.  Off-road activity will 
be minimized during collection of site debris.  The spill contingency plan (Section 9.0) is to be followed in the 
event of a spill or other emergency. 

8.3.15 Demolition of Buildings and Structures 

Demolition, sorting, and disposal of hazardous and non-hazardous waste will be carried out in accordance with 
Sections 5.8, 5.9 and 5.11.  All residual debris is to be removed from the site down to grade.  Structures will be 
demolished to the top of the concrete foundation level.  Gravel pads and other foundations will be regraded to 
restore natural drainage patterns and to match adjacent topography. 

8.3.16 Aircraft Movements 

It is anticipated that fixed wing chartered aircraft will be used to transport personnel, perishable supplies and 
some construction materials and equipment to and from the site.  Charter pilots will be advised to maintain an 
altitude of at least 610 m and preferably 1000 m above ground or water when passing over the site.  Low level 
flights to observe or photograph wildlife will not be permitted.  Charter aircraft pilots will be informed of all 
applicable EPP requirements when scheduling arrangements are made or at other appropriate periods prior to 
the arrival of the aircraft on site. 

8.3.17 Handling of Dangerous Goods and Hazardous Waste Materials 

Treatment, disposal, and storage of hazardous and non-hazardous waste materials will be in accordance with 
Section 5.13.  Each storage area will be separated from the nearest water body by a 30 m buffer zone. 
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Packaging: The Transportation Dangerous Goods Act (TDGA) and Regulations govern the packaging and 
shipment of dangerous goods within Canada.  If shipping out of Canada, Canadian regulations and the 
regulations of the destination country both apply.  Requirements of the International Marine Dangerous Goods 
Code (IMDGC) must be addressed in international waters.  Any material classified by the TDGA must be 
accompanied by the appropriate shipping documents.  The documents must include: the shipper, the receiver 
and all carriers involved in the transport of the shipment.  Non-hazardous materials are also to be accompanied 
by a document indicating ownership and responsibility of the receiver.  The contractor should refer to the TDGA 
and regulations for more details regarding shipping document requirements.  All dangerous goods will be 
packaged in accordance with the TDGA. 

Waste manifests will be initiated for each shipment, specifying a unique reference number and DND’s waste 
generator number to accompany the shipment to the final destination.  Any waste of unknown TDGA hazard will 
be tested to determine whether any transport hazard exists according to the regulations.  Any substance that is 
considered hazardous will be packaged under the TDGA in accordance with the regulations and the national 
standard Performance Packaging for Transportation of Dangerous Goods.  The TDGA regulations specify the 
packaging requirements for dangerous or hazardous goods according to risk. 

Labeling: Each item will be labeled and placarded according to its hazard class and division.  A label or placard 
design is unique to each classification.  Large containers will be placarded as defined by the class and division 
with the TDGA product identification number clearly defined.  The product identification number is indicated by 
the substance name in the regulations. 

Notification: The DLCU Environmental Officer will be notified twenty (20) days prior to shipment of any 
dangerous goods or hazardous materials. 

8.3.18 Explosives 

The use of explosives is potentially dangerous to human and animal health.  If required, the following 
procedures will apply: 

• Obtain all necessary permits and licenses. 
• Handle, transport, store and use explosives and all other related material in accordance with all applicable 

laws, regulations and orders of regulating authorities. 
• Electric detonation methods are prohibited. 
• Restrict use of explosives to authorized and certified/licensed personnel who have been trained in their use. 
• Minimize defacement of landscape features and other surrounding objects controlling the scatter of blasted 

material beyond the cleared working area. 
• Minimize shock or instantaneous peak noise levels. 
• Prevent blasting scatter from reaching fuel or hazardous substance storage locations.  A minimum distance 

of 300 m in rocky terrain and 1000 m in the presence of metal is required. 
• Blasting is not to be conducted in the vicinity of wildlife populations. 
• Blasting is to be restricted to above water and a minimum of 100 m from fish populations. 

8.3.19 Work Site Clean Up and Abandonment 

The contractor must comply with all terms and conditions of the water use license and the land use permit.  All 
temporary buildings, fuel barrels, vehicles, equipment, waste materials and surplus materials will be removed 
from the site following completion of the work.  All large earthworks slopes will be stabilized.  Gravel access 
roads required for operation and maintenance may remain.  All disturbed areas will be graded to match natural 
drainage patterns. 
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8.4 Protection Measures for Valued Environmental Components 

This section describes the required protection measures for the valued environmental components identified at 
the PIN-2 site.  These protection measures must be complied with. 

8.4.1 Human Health and Safety 

Potential hazards to human health and safety are present at the PIN-2 site in the form of hazardous materials 
and contaminated soil, unpredictable weather conditions and wildlife encounters.  Hazardous material and 
contaminated soil have the potential to enter water bodies and the food chain, and thereby affect vegetation, 
fish, wildlife and the health of people who travel, hunt and fish in these areas.  Site debris may present a 
physical hazard to people traveling through these locations. 

All necessary precautions will be taken when handling and transporting hazardous material and contaminated 
soil to ensure that the materials do not come into contact with site personnel.  Site workers will wear protective 
clothing when handling hazardous materials.  All site personnel working on or in the vicinity of the clean up 
operations must be trained in, made aware of, and adhere to the requirements of the Workplace Hazardous 
Materials Information System (WHMIS) program. 

Outdoor recreation activities of the site personnel have the potential to adversely affect nearby fish, wildlife and 
heritage resources.  Subject to camp rules and the requirements of territorial fishing licenses and regulations, 
staff may be permitted to leave the site for recreational purposes.  However, recreational use of vehicles, 
including ATVs, is not permitted off of the existing road network.  Normal precautions for Arctic travel include: 
provisions for rapidly changing weather conditions, tactics for possible polar bear and other wildlife encounters, 
filing a trip plan, first aid kit, a survival kit and insect repellent. 

Personal firearms are not permitted in the construction camp.  However, the contractors’ site superintendent will 
keep sufficient weapons (including one for backup or replacement) for defence in the event of a polar bear 
encounter that threatens human safety.  When not in use, all weapons will be locked up as per all applicable 
legislation and access controlled by the site superintendent or the designate. 

8.4.2 Local Economy and Contact with Local Residents 

Employment and local business opportunities in the north will be maximized as much as possible.  
Communication with the local communities of Kugluktuk, Paulatuk and Cambridge Bay will be provided to keep 
them informed of contracts and significant project developments for which local businesses and individuals may 
be qualified to work.  Regular briefing meetings will be scheduled with all camp personnel to discuss and 
explain camp rules. 

8.4.3 Aesthetic Value 

It is anticipated that the clean up activities will have an overall positive effect on the aesthetic value of the PIN-2 
site in that redundant buildings and structures will be demolished, and all disturbed areas (landfills, debris piles, 
sewage outfall and borrow pits) will be restored as closely as possible to their original appearance.  
Construction personnel are to ensure that their activities do not contribute to any degradation of the local 
environment. 

8.4.4 Surface Water and Fish Habitat 

The following applies to work adjacent to waterways: 

• Prevent siltation of water bodies supporting fish by the use of berms or silt fences as required, and by 
minimizing activities adjacent to watercourses. 



ENVIRONMENTAL SCREENING REPORT 
DEFENCE CONSTRUCTION CANADA 

 

 

PIN-2, CAPE YOUNG DEW LINE SITE CLEAN UP 17OCT08.DOC 61 
 

• Do not operate equipment in waterways. 
• Do not use streambeds for borrow material. 
• Do not dispose of excavated fill, waste material or debris in waterways. 
• Avoid areas of known fish congregations during culvert removal and work adjacent to waterways. 
• Do not cross streams at or immediately upstream of locations containing fish populations. 
• Where possible, conduct in-stream work during low-flow periods. 
• When removing culverts, slope banks to conform to the grade of the adjacent stream bank, as applicable.  If 

required, stabilize the bank using erosion resistant material. 

8.4.5 Permafrost Soils 

Ice-rich soils are common in areas that have vegetation cover and are thus susceptible to permafrost 
degradation.  The top layer provides a protective thermal barrier that prevents permafrost degradation.  These 
soils are susceptible to erosion due to their fine texture.  Erosion removed the thermal protection and causes 
permafrost degradation.  Vehicle and equipment traffic, and soil excavation can disturb the surface layer and 
degrade the permafrost.  Disturbance to permafrost soils will be minimized by restricting vehicle and heavy 
equipment traffic to existing roads and designated work areas unless approved by the DCC Contract 
Coordinator.  Activity in areas adjacent to work areas will also be minimized.  Vehicles or heavy equipment will 
not be operated off-road following heavy rain or melting snow until the soil has dried sufficiently to prevent 
excess rutting.  Appropriate drainage and erosion control structures will be installed along access roads, where 
required.  The following measures will be implemented during the site clean up operations to minimize 
disruption of permafrost: 

• Facilities such as work camps and storage areas will be located such that they do not impede surface 
drainage or result in ponding. 

• Gravel pads will be constructed and used to protect ice-rich soil from thermal or physical damage. 
• Disturbance during excavations will be minimized. 
• Excavated areas will be backfilled promptly with granular fill, upon receipt of confirmatory samples. 
• Development of new borrow areas will be minimized. 
• Materials will not be stored directly on unprotected ground surfaces. 
• Disturbed areas will be regraded to restore natural drainage patterns. 
• Any rutting that occurs and impedes local drainage or exposes permafrost in ice-rich soils will be repaired to 

the satisfaction of the DCC Contract Coordinator. 

8.4.6 Terrestrial Wildlife 

There is always concern over human/wildlife contact at DEW Line sites.  This could include harassment by 
project personnel causing disruption of activities such as calving, breeding, nesting and rearing, all of which 
may take place on the site proper.   

The following procedures will be implemented to prevent human/wildlife conflicts: 

• Employ a dedicated wildlife monitor(s) at all times. 
• All on-site personnel will be required to be familiar with the contents of “Safety in Bear Country”. 
• Wildlife will not be fed, injured or harassed by site personnel. 
• Do not disturb birds nesting on site. 
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• Vehicle and aircraft movements shall conscientiously avoid all known populations of wildlife or areas known 
to be frequented by known populations of wildlife. 

• Do not attempt to chase, catch, divert, follow or otherwise harass wildlife by aircraft, vehicle or on foot. 
• Control refuse and make it inaccessible to bears and other scavengers. 
• In the event of an unanticipated or unavoidable contact with wildlife, act in accordance with the wildlife 

encounter contingency plan (Section 8.5).  Familiarize all individuals working at or visiting the site with this 
plan as part of their work site orientation. 

• Equipment and vehicles shall yield to wildlife, where possible. 
• Except in the vicinity of the airfield, advise charter aircraft pilots not to fly at elevations lower than 500 

metres above ground or water. 
• In the event that wildlife is spotted from the air, aircraft shall not make descents for observations or 

photography. 
• Domestic or wild pets are not allowed in camps with the exception of controlled watchdogs. 
• Project personnel shall not be permitted to possess personal firearms.  The only firearms allowed on site 

shall be for protection from bears and shooting of animals exhibiting aberrant behavior.  The firearms shall 
be controlled by the contractors’ site superintendent. 

8.4.7 Avifauna 

Disruption of avifauna during the nesting period can result in reproductive failure.  For this reason, populations 
of nesting birds should be avoided during this period.  Impacts on these species can be minimized by 
scheduling disruptive activities outside of the nesting period and by discouraging nesting at work areas. 

The arrival of avifauna at specific locations in the Arctic is influenced by weather conditions and a number of 
other factors.  Inclement weather or a delayed spring melt may delay arrival by several weeks.  In general, 
however, the chronology of arrival, nesting and departure is relatively consistent.  Typically within two weeks of 
arrival, nesting commences and continues for one to two months until the young leave the nest.  Following this, 
the birds feed in preparation for the fall migration and depart by mid to lake September.  Work will be scheduled 
to minimize impacts on these species. 

8.4.8 Heritage Resources 

DEW Line sites are often located in areas which have been seasonally settled or visited by Inuit over the past 
1000 years, by their Paleo-Eskimo predecessors for as many as 3000 years before the Inuit, and by Europeans 
and Euro Canadians over the past four centuries.  Archaeological sites and recent camps and cemeteries 
exhibiting evidence of the presence of the former occupants have been found on or adjacent to all of the DEW 
Line sites.  Many of the sites have been disturbed by previous DEW Line activities.  The traditional and scientific 
value of heritage resources is greatly diminished if they are disturbed or moved.  Archaeological sites in 
Nunavut are protected by law, and disturbance of these sites and collection of specimens is prohibited except 
under the terms of an archaeological research permit. 

In the event that heritage resources are discovered during clean up activities, the following procedures apply: 

• Report the discovery immediately to the DCC Contract Coordinator. 
• Do not disturb the site and cease work in that area until appropriate authorities with the Department of 

Culture, Language, Elders and Youth (CLEY) are notified. 
• Reports of all archaeological finds shall include: 

o The identity of the person making the discovery. 
o A description of the site, including topography, landmarks, etc. 
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o The nature of the activity resulting in the discovery. 
o A description of the archaeological site, including size, features, or visible details, supplemented by 

sketches or photographs. 
o Actions currently undertaken to protect the archaeological features; and 
o Any extenuating circumstances. 

• Do not resume activities in the vicinity of the find until confirmations and direction from the Department of 
CLEY is received. 

8.5 Wildlife Encounter Contingency Plan 

Polar bears are a potential hazard to workers at all times.  The situation can be aggravated by the presence of 
any substance the bear perceives to be food.  Dedicated wildlife monitors should be employed at all times 
during the clean up operations. 

All staff should be familiar with bear deterrent procedures and at least one designated staff member should be 
competent with the camp firearms.  Staff should also be familiar with the GNWT “Safety in Bear Country” 
manual and a reference copy should be available at the site office. 

• Operators of vehicles and equipment shall make every effort to avoid encounters with large mammals.  
Congregations of animals near food or garbage are a potential problem that can be overcome by proper 
disposal of food wastes.  Concentrations of scavenging animals such as foxes and bears increase the risk 
of diseases and danger to personnel.  The following precautions and actions are to be taken: 

• The killing of wildlife for any reasons at variance with the Wildlife Act and Regulations is an offence.  
Coordinate procedures for handling wildlife problems and incidents with the regional Government og 
Nunavut (GN) wildlife office. 

• Advise personnel to maintain watch for bears and other wildlife and immediately report any sightings to the 
DCC Contract Coordinator.  Immediately notify all personnel of the sightings.  If the threat of attack is 
considered significant, assign a full time wildlife monitor to the specific areas of activities at risk. 

• Use vehicles, noisemakers and, if necessary, a firearm to frighten the animal away from the site. 
• Shoot the animal only if it returns repeatedly, refuses to leave or directly threatens human safety.  Killing is 

considered a last resort.  Contact the appropriate wildlife officer and alert them to the problem, if possible.  If 
an animal is to be shot, assign the task to a person familiar and competent with the camp firearm.  
Wounded or otherwise aggravated animals can be extremely dangerous. 

• Report the death of a bear to the DCC Contract Coordinator and the appropriate GN wildlife officer who will 
issue instructions as to the disposal of the carcass and the formal reporting procedures to be followed. 

• Due to the possibility of rabies, shoot any animal that bites a human and retain the carcass intact pending 
instruction from the appropriate wildlife officer.  If possible, notify the wildlife officer before any drastic action 
is taken.  Seek medical advice from the appropriate medical facility for treatment of animal inflicted wounds.  

8.6 Heritage Resource Contingency Plan 

All archaeological sites at PIN-2 must be avoided during clean up activities.  Unrecorded archaeological sites 
containing such remains as habitation structures, hunting blinds, food caches and graves, and objects such as 
tools, utensils and butchered animal bone may be inadvertently discovered and disturbed during clean up 
activities.  All site personnel are prohibited from knowingly disturbing any archaeological or other heritage site or 
collecting any artifacts.  Removing artifacts is a criminal offense.  In the event of finding heritage resources: 

• Cease work in the area immediately, do not remove any artifacts or other associated objects from the site 
unless their integrity is threatened in any way. 

• Mark the site’s visible boundaries and avoid the area during clean up activities. 



ENVIRONMENTAL SCREENING REPORT 
DEFENCE CONSTRUCTION CANADA 

 

 

PIN-2, CAPE YOUNG DEW LINE SITE CLEAN UP 17OCT08.DOC 64 
 

• Report the discovery of the site immediately to the DCC Contract Coordinator and the Department of CLEY 
by phone or fax and comply with any site protection instruction issued.  Do not engage in any excavation 
activities. 

• Prepare reports of any discovery for the respective regulatory authority and the DCC PMO indicating: 
• The identity of the person making the discovery. 

o The nature of the material. 
o The nature of the activity resulting in the discovery. 
o The location of the find including a description of the site location, topography, landmarks, etc. 
o A description of the archaeological site including size, features or details visible, supplemented by 

sketches or photographs. 
o Protection measures instituted. 
o The present location of any heritage removed for safe-keeping. 
o Extenuating circumstances. 

• In the event of a discovery of human remains: 
o Advise the DCC PMO of the discovery and they will contact the nearest detachment of the RCMP.  

The RCMP will make the decision as to whether the territorial coroner or archaeological department 
should be contacted. 

o Halt all activities around the area of the discovery.  Until determine otherwise, the remains should 
be treated as evidence in a criminal investigation.  If the remains are found in the bucket of heavy 
equipment, the bucket should not be emptied, as physical evidence may be destroyed. 

o Secure the area and designate it as out of bounds to all personnel.  Depending on the weather 
conditions, the human remains should be provided with non-intrusive protection such as a cloth or 
canvas tarp (non-plastic preferred). 

o Prepare a report, as described in the previous section. 
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9.0 Spill Contingency Plan 
The Spill Contingency Plan (SCP) was prepared for the PIN-2, Cape Young clean up team consisting of 
members from the clean up contractor (TBD), Defence Construction Canada, Environmental Sciences Group, 
AECOM, and EBA Engineering Consultants Ltd.  The SCP is effective as of January 1, 2009 (exact start date 
of clean up TBD in 2009), and will be available as a stand-alone document to all team members and will also 
be posted on-site in the camp.   

The clean up is being conducted as part of the DEW Line Clean Up Project, as represented by the 
Department of National Defence and Defence Construction Canada.  To request additional information, or 
additional copies of the SCP, please contact: 

Douglas Craig, M.Sc. 
Environmental Officer – DEW Line Clean Up Project 
Defence Construction Canada 
Constitution Square, Suite 1720 
350 Albert Street 
Ottawa, ON  K1A 0K3 
 
9.1 Introduction 

The following contingency plan presents the prescribed course of action to be taken in the case of 
unanticipated spill events during the clean up of the PIN-2 site.  The plans will enable persons in a particular 
situation to maximize the effectiveness of the environmental protection response and meet all regulatory 
requirements for reporting to the appropriate authorities. 

9.1.1 Scope and Purpose 

This plan applies to all activities and facilities pertaining to the construction activities at the PIN-2 site: 

The purpose of the plan is to: 

• Provide a clear statement of the procedures to be followed in response to all spills; 
• Minimize the potential environmental impact of spills by establishing pre-determined action plans; 
• Establish a state of preparedness for personnel through a Spill Response Training Program; 
• Protect the health and ensure the safety of the personnel involved in the Spill Response activities; 
• Provide a reporting network for spills; 
• Ensure site restoration through appropriate remedial activities; 
• Identify the roles and responsibilities of all parties involved in the Spill Response activities; and 
• Identify sufficient personnel, materials and equipment needed to make an adequate response to a spill. 

9.2 Site Information 

It is estimated that the camp operation will require a combined total of approximately 350,000 litres of diesel 
and 20,000 litres of gasoline.  Fuel is stored in double-walled tanks in a location situated a minimum of 100 
metres from any water body or drainage course.  Fuel is provided by the contractor.   
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Spill kits will be located at the fuel storage/handling area operated by the camp.  It is anticipated that the 
camp, and all associated facilities including spill response equipment will be located at the camp area. 

9.3 Response Organization 

9.3.1 Roles and Responsibilities 

The contractor and all sub-contractors will be involved in spill response actions in the event of a spill during 
the construction activities at PIN-2.  Their roles and responsibilities are described as follows: 

• Ensure the response crew members are appropriately trained. 
• Practise spill prevention by performing regular maintenance on all fuel systems and by using proper 

methods for handling of fuel products. 
• Provide personnel, materials, and equipment necessary for adequate response to fuel and hazardous 

material spills. 
• Establish communications and verbally report all spills to the DCC Contract Coordinator as soon as 

practical. 
• Isolate and eliminate all ignition sources. 
• Ensure safety and security at the spill site. 
• Stop or reduce discharge, if it is safe to do so. 
• Make every effort to contain the spill by dyking with earth or other barriers on land and containment 

booms on water. 
• Assess potential for fuel/chemical recovery. 
• Deploy on-site crews to mobilize pumps, empty 200 litre barrels, hand tools and absorbents to the spill 

site. 
• Hire additional assistance, if required, from northern residents, local communities, and commercial spill 

response firms. 
• If required, request assistance from the DND (through the DCC Contract Coordinator) and the Canadian 

Coast Guard. 
• Follow all guidelines and regulations for disposal of spilled materials, associated debris, contaminated soil 

and water as established by appropriate government agencies. 
• Assess potential terrain and wildlife disturbance, erosion and archaeological site disturbance in any areas 

to be affected by clean up operations and contact relevant authorities. 
• Document all events/actions. 
• Report the spill to the Spill Report Line and follow up with a written spill report.  This report shall 

summarize the initial report information; confirmation of spill volume; actions taken; future 
remediation/monitoring requirements; and a sketch map and/or photographs of the spill area. 

• For spills on water, immediately mobilize additional containment and clean up equipment in consultation 
with Environment Canada, and Fisheries and Oceans Canada if on-site equipment is inadequate.  Close 
isolation valves to stop fuel flow, if required.  Deploy light-weight booms and oil absorbent materials to 
protect environmental resources along the coastline, as applicable.  Track the progress of the spill, if of 
unknown origin. 
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Figure 1: Emergency Response Team Organization 
 
 
 
  

Site Supervisor Responsibilities: 
• Report spills to Spill Response Line; 
• Report spills to DCC/DND; 
• Directs on-site personnel in spill 

response actions; 
• Record all spill response activities in the 

site log. 

 
Environmental/Safety Advisor Responsibilities: 
• Directs on-site personnel in operation of spill 

response equipment and fire-fighting equipment; 
• Coordinates clean-up activities; 
• Assists in containment and clean-up activities 

 

Other On-Site Personnel Responsibilities: 
• Assist in spill response activities as directed by the 

site supervisor or Safety Specialist. 
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Telephone, facsimile machines and e-mail are provided to on-site personnel to maintain communications with 
off-site parties.  All on-site personnel are provided with two-way radios for all intra-site communications.  
Table 13 provides all other contact numbers.  NOTE:  The telephone and facsimile numbers and the e-mail 
addresses for the clean up contractor are not available at this time as the contract has yet to be awarded. 

Table 13: Spill Contingency Plan - Contact List 

Resource Location Phone No. 
24 Hour Spill Line NWT/Nunavut 867-920-8130 
Environment Canada 24 Hour Emergency Pager 867-766-3737 
Government of Nunavut – Environmental 
Protection 

Iqaluit 867-975-5907 

Indian and Northern Affairs Canada – 
Water Resources Inspector 

Nunavut Regional Office 867-975-4550 

Indian and Northern Affairs Canada – 
Land Administration Minister 

Nunavut Regional Office 867-975-4280 

Department of Fisheries and Oceans Nunavut Regional Office 867-975-8000 
Environmental Officer – Douglas Craig 613-998-7288 Defence Construction Canada 

(representatives for the Department of 
National Defence) 

Project Manager –Ret. LCol. David Eagles  613-998-9523 

9.4 Reporting Procedures 

When reporting a spill to the 24 Hour Spill Report Line and completing the Nunavut Spill Report Form, the 
following information shall be included: 

• Date and time of the spill; 
• Location of the spill and direction the spill may be moving; 
• Name and phone number of a contact person close to the location of the spill; 
• Type of contaminant spilled and quantity spilled; 
• Cause of the spill; 
• Whether the spill is continuing or has stopped; 
• Description of the existing containment; 
• Action taken to contain, recover, clean up and dispose of spilled material; 
• Name, address and phone number of the person reporting the spill; and 
• Name of owner or person in charge, management or control of the contaminants at the time of the spill. 

The spill report is to be submitted to the spill report line and the INAC Water Resources Officer no later than 
30 days after initially reporting the spill to the spill report line.  A copy of the NU Spill Report Form is attached.  
The contact list is provided in Table 13 in Section 9.3.1. 

9.5 Action Plan 

The following substances could potentially be spilled at the PIN-2 site: 

• Diesel fuel 
• Gasoline  
• Lubricating oils; 
• Solvents; 
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• Alcohols and glycols; 
• PCB containing liquids; and 
• Heavy metal containing liquids. 

9.6 Initial Action 

In the event of a spill, protection of human health and safety is paramount.  Contamination of personnel 
involved in a clean up is a real possibility, as is contamination of the surrounding workplace and environment. 

The individual discovering a spill shall: 

• Warn the people in the immediate vicinity and evacuate if necessary. 
• Isolate or remove any ignition sources. 
• Identify the spilled material, if possible, and take all safety precautions before approaching it. 
• Locate the source of the spill. 
• Attempt to stop the leakage and contain the spill, if safe to do so. 
• Assess the likely size, extent and condition of the spill. 
• Report to the DCC Contract Coordinator the spill location, type of material, volume and extent, status of 

spill (direction of movement), and prevailing meteorological conditions. 
• In the event of a shoreline spill, provide information about the beach location, contaminated area, beach 

characteristics, and presence of wildlife and archaeological sites that may be threatened. 
Once the DCC Contract Coordinator has been contacted and arrives at the spill site, the following actions are 
to be taken: 

• Assess the severity of the spill via direct observation and/or information from communications. 
• Deploy equipment and personnel to initiate containment and clean up. 
• Prepare the Government of the Northwest Territories Spill Report Form. 
• Notify all other pertinent parties, including the DND and other government agencies. 

Figure 2 provides the initial response actions to be taken in the event of a spill, and Figures 3 and 4 provide 
the actions to be taken in the event of a fuel spill on land and on water, respectively. 
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Figure 2: Initial Response Actions 
 
 
 

 

Spill Detection by: 
• Site Engineer 
• Site Supervisor 
• Contractor 
• Sub-contractor 

Report to:  
Site Supervisor 

Dispatch of emergency 
response team with spill 
response materials. 

Stop flow of fuel or 
contaminants at spill 
site. 

Contain fuel/chemical by: 
• Deployment of booms 
• Construction of berms. 

Clean up: deploy pumps, drums, 
absorbent materials, etc. 

Dispose of clean up 
materials. 

Report to: 
DCC/DND 

Advise Appropriate 
Agencies: 
• NWT Spill Line 
• Environment 

Canada Spill 
Line 

• Coast Guard 
Spill Line 

 

Make arrangements for 
additional personnel, 
equipment and materials (if 
required) from: 
• DND 
• Coast Guard 
• Local Communities 
• Other Contractors 

Site Remediation 
(as required.) 

Post-spill review and 
documentation. 
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Figure 3: Procedures for Land Spill Response 
 
 

 
 
 
 
 
 
 
 
 
 

Detection of Spill from: 
• Spill from storage drums; 
• Fuel storage tanks; 
• Re-filling of storage tanks; 
• Vehicle re-filling. 

Report to: 
Site Supervisor and 
Environmental/Safety 
Advisor 

Report to: DCC and DND 

Emergency Response Team 
dispatched to spill location with spill 
response and clean-up kit (s). 

Contain spill, if required, by: 
• Closing any open valves or 

gaskets; 
• Construction of gravel berms; 
• Placement of absorbent rolls. 

Clean up/recovery of spill by: 
• Utilizing pumps, slip tank and 

barrels to recover any pooled 
product; 

• In-situ burning; or 
• Absorbent materials deployment. 

Additional 
materials/equipment/ 
personnel, if required, from: 
• DND 
• Local Communities 
• Commercial Spill 

Response Firms. 



ENVIRONMENTAL SCREENING REPORT 
DEFENCE CONSTRUCTION CANADA 

 

 

PIN-2, CAPE YOUNG DEW LINE SITE CLEAN UP 17OCT08.DOC 72 
 

Figure 4: Procedures for Marine Spill Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Detection of Spill 

Report to: 
Site Supervisor and 
Environmental/Safety Advisor 

Report to: DCC and DND 

Emergency Response Team 
dispatched to spill location with spill 
response and clean-up kit (s). 

Contain spill, if required, by closing 
any open valves or gaskets 

Deploy lightweight booms and oil 
absorbent materials to protect the 
environmental resources along the 
coastline as practicable. 

Disposal of clean up materials/recovered product 
by placement of used absorbents and recovered 
product in drums for: 
• Incineration; or 
• Retrograde. 
As determined by the Environmental/Safety 
Advisor. 

Track progress of spill, if of 
unknown origin and report to 
Environmental/Safety Advisor. 
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9.6.1 General Procedures 

The environmental protection measures outlined in the following sections are to be taken by all workers on-
site to reduce the chance of environmental impairment due to a spill, release or other incident.  The following 
general clean up procedures shall apply for all spill areas: 

• Wear protective clothing as required for handling spills. 
• Contain spills on soil or rock by construction of earthen dykes using available material.  If soil is not 

available, place sorbent material or a boom in the path of the spill.  As the sorbent barrier becomes 
saturated, continually replace it.  Fuel or other liquids lying in pools, trenches or in specially constructed 
troughs are to be removed with pumps, buckets or skimmers. 

• If the ground is snow-covered, create snow dykes and line with a chemically compatible liner for 
containment and recovery of liquid. 

• For fuels on water, deploy containment booms and recover as much fuel as possible with a work boat and 
skimmer if the area has less than 1/10 ice cover.  If the area is ice infested, burn any fuel spills using 
igniters. 

• Apply sorbents if necessary. 
• Assess potential for disturbance of wildlife, fish and archaeological sites by spill or clean up operations 

and notify the relevant authorities. 
• Notify environmental authorities to discuss disposal and clean up options. 
• Conduct required clean up operations. 
• Assess and appropriately treat any areas disturbed by clean up activities. 
• Ensure the site has been completely restored and leave the site only when all work is finalized. 

9.6.2 Fuel Storage Areas 

In order to prevent spill or accidents at fuel storage areas, the following procedures apply: 

• Avoid sites that slope towards waterways or other environmentally sensitive areas, exhibit ponding or 
flooding, have high groundwater tables, and/or excessive seepage or ice-rich (thaw sensitive) soils. 

• Avoid archaeological resources. 
• Conduct fuelling and equipment lubrication in a manner that avoids spillage of fuels, oils, greases and 

coolants.  When refuelling equipment, operators are to use leak-free containers, reinforced rip and 
puncture proof hoses and nozzles, and drip trays.  Operators are to be in attendance for the duration of 
the refuelling operation and are to ensure that all storage container outlets are properly sealed after use. 

• Store fuel in self-dyking containers, or position over an impervious liner and surround by an impervious 
dyke of sufficient height to contain not less than 110% of the capacity of the tank(s). 

• Smoking is prohibited within 7.5 metres of the fuel storage facility.  Provide appropriate signage. 
• Inspect fuel storage facilities at least once each week for the duration of the project.  Fire-fighting 

equipment will be made available for immediate access at each and every fuel storage facility. 
• Store all barrels containing fuel and/or other hazardous materials in an elevated position either on their 

side with the bungs facing the 9 and 3 o’clock position or on pallets, upright, banded and encased in 
overpack containers. 

• All barrels shall be individually identified.  The label is to be to industry standards and should provide all 
information necessary for health and safety, and environmental purposes.  Material Safety Data Sheets 
for all materials maintained in the construction camp will be available for all personnel. 
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• Treat all waste petroleum products, including used oil filters, as hazardous material and handle and 
dispose as per the requirements specified in the appropriate regulations. 

• Conduct regular inspections of all machinery hydraulic, fuel and cooling systems.  Repair leaks 
immediately. 

• Pre-assemble and maintain emergency spill response equipment including at least two fuel pumps, empty 
200 litre barrels and absorbent material sufficient to clean up a 1000 litre spill at all permanent fuel 
storage sites. 

• Remove all barrels, redundant fuel storage sites and associated materials and equipment from the site at 
the conclusion of the work. 

9.6.3 Hazardous Material Storage Areas 

Hazardous waste materials are wastes or materials that are designated as “hazardous” under Nunavut or 
Federal legislation; or as “dangerous goods” under the Transportation of Dangerous Goods Act (TDGA).  The 
Canadian Environmental Protection Act (CEPA) regulates material containing PCBs at greater than 50 ppm.  
The hazardous material storage areas will be managed as outlined below: 

• Hazardous waste materials may be encountered during sorting of site and demolition debris and during 
the excavation of the landfills.  Collect and sort hazardous materials using equipment suitable for the task. 

• Locate the hazardous material processing area a minimum of 100 metres from the nearest archaeological 
site or water body, on ice poor, well drained soil, and as close to the location of work as possible. 

• Control movement of vehicles and equipment between the hazardous materials processing area and 
work site to prevent the spread of potentially hazardous material along roadways. 

• Store hazardous materials so that each storage area is separated from the nearest water body by a 30 
metre buffer zone. 

• The TDGA and the International Air Transport Association (IATA) Dangerous Goods Regulations govern 
the packaging and shipment of hazardous goods within Canada.  If shipping out of Canada, Canadian 
regulations and the regulations of the destination country both apply.  Requirements of the IMDGC must 
be addressed in international waters (i.e., near Greenland). 

• Any material classified as hazardous by the TDGA must be accompanied by the appropriate TDGA 
shipping documents.  The documents are to state the shipper, the receiver and all carriers involved in the 
transport of the shipment.  Non-hazardous materials are also to be accompanied by a document 
indicating ownership and responsibility of the receiver. 

• Package all hazardous material in accordance with the TDGA regulations. 

NOTE: MSDS and other information on hazardous materials are to be provided by the contractor once the 
clean up activities begin. 

9.7 Potential Safety Hazards 

The most significant potential safety hazard related to a fuel spill at the PIN-2 site is the possible soil and 
water contamination from the spill.  The fuel storage area is located away from waterbodies and watercourses 
to avoid this hazard.  Although soil contamination is a real potential hazard, the likelihood is small, spill 
volumes are small, and finally, any soils contaminated by a potential fuel spill can be cleaned up as part of the 
construction/clean up of the site. 
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9.8 Environmental Mapping 

The drawings in Appendix A show the overall site plan and the project layout, which identify the locations of 
site facilities and the work areas.  Once the camp is established, the locations of all spill response equipment 
can be noted and provided to on-site personnel. 

Work areas, waterbodies, topography, etc., are also shown on the drawings. 

9.9 Resource Inventory 

The following equipment is typically found on-site during a clean up program.  The exact type of equipment 
found at the PIN-2 site may vary slightly. 

• Pick-up trucks 
• Fuel truck 
• Excavators 
• Bulldozers 
• Loaders 
• Rock trucks and haul units 
• Compaction equipment 
• Large spill kits 
• Small spill kits 
• Generators 
• Screening plant 
• Crushing plant 

All equipment is generally stored at the construction camp/storage area where the camp personnel are 
stationed.  Some equipment may be stored in the area in which the equipment is being used.  All vehicles are 
to be equipped with absorbent materials, drip trays, shovels and disposal bags. 

9.10 Training and Exercises 

The spill response training program will provide instruction in all aspects of spill response stated in the plan 
for all on-site personnel.  Spill response training will include the following subjects: 

• Spill awareness and prevention; 
• Methods of detection; 
• Storage and distribution systems; 
• Storage of products on-site; 
• Types of spills and seasonal considerations; 
• Reporting procedures and initial responses; 
• Spill response kit familiarization; 
• Clean up and site remediation methods; 
• Occupational health and safety; and 
• Post spill review process and documentation. 

NOTE: Spill response training is provided by the contractor. 
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10.0 Abandonment and Decommissioning Plan 
The contractor is required to complete the clean up and remediate all of the areas in which their activities took 
place, as described in this Project Description.  Following completion of the clean up activities, all vehicles 
and equipment, remaining fuel, supplies and construction camp are to be removed from the site by the 
contractor, which typically coincides with the annual sea-lift. 

The following sections provide a summary of the closure activities that will occur at the completion of the 
clean up at the PIN-2 site. 

Contractor Demobilization: Contractor demobilization includes the dismantling and removal from the site of 
all vehicles and equipment, remaining fuel, supplies and construction camp, clean up of the site, and 
transportation of labour from the site.  Upon removal of the construction camp, the contractor is to grade the 
area to match the surrounding terrain and to ensure positive drainage.  Grading is also done at the sewage 
lagoon and borrow areas.  Existing roads are left as-is. 

Demolition: Upon the completion of the demolition work, the contractor is to remove any remaining debris 
and leave the work site clean.  Building sites and all areas affected by demolition work are graded.  The areas 
surrounding remaining concrete and timber foundations are reshaped so that the top of the gravel is flush with 
the top of the foundation.  Any voids or holes in the surface of the foundation are filled with gravel. 

Contaminated Soil Excavation: In areas of contaminated soil excavation, the excavations are filled with 
granular material, compacted and graded to match the existing ground surface. 

Landfarm Closure: At the conclusion of landfarm operations, additional granular material is placed to provide 
a compacted cover.  The surface area is graded to a minimum slope of 2-4% to promote surface water run-
off.  Groundwater wells installed around the perimeter of the landfarm are decommissioned, including backfill 
with grout. 

Non-Hazardous Waste Landfill: A final lift of granular material will be placed, compacted and the surface 
graded to avoid water ponding and minimize infiltration at the completion of landfill operations.  Following 
completion of the landfill closure, groundwater monitoring wells are installed to facilitate monitoring of the 
landfill performance. 

Tier II Soil Disposal Facility: Placement and compaction of the final cover of the landfill also includes 
grading to promote drainage away from the landfill.  Following closure of the Tier II Soil Disposal Facility, 
groundwater monitoring wells and thermistor strings are installed to facilitate monitoring of the facility’s 
performance. 
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PIN-2 Community Meetings - Summary 
 
Cambridge Bay, April 22, 2008  
Kugluktuk, April 25, 2008 
  
During the week of April 22th, 2008, public meetings were held at Cambridge Bay (April 
22nd) and Kuglugtuk (April 25th). The purpose of these meetings was to update the 
communities on the site work plan for the former PIN-2 DEW Line site at Cape Young 
starting in the summer of 2010. This document contains a copy of the presentation delivered, 
the minutes of the meetings, as well as pictures of the events. 
 
The DLCU project team wishes to extend sincere thanks to the office administrators and 
recreation coordinators in each community who helped to facilitate the refreshment 
providers, the staff who helped set up and take down the meeting venues, and the interpreters. 
The provision of a table during the Education Fair in Kugluktuk was much appreciated. We 
also like to thank the Nunavut Tunngavik Incorporation and the Kitikmeot Inuit 
Association for their cooperation, in particular Mr. Joe Ohannoak. Warmest thanks to all 
who attended and assisted with the meetings. 
 
Representatives were: 
Steven Poaps, Defence Construction Canada 
Dr. Daniela Loock, Environmental Sciences Group 
Barry Fedorak, UMA Aecom 
Kathleen Francis, Environmental Sciences Group 
 
Brief Agenda for each meeting  

1 Introduction  
2 Presentation:  

The Project Team and Background Agreements – Steve Poaps (DCC) 
Scientific Summary – Daniela Loock (ESG)  
Construction Summary – Barry Fedorak (UMA)  

3 Question and Answer period  
 
During the meetings, the DLCU project team committed to the following actions: 
 
Action: To make copies of the plans and specifications for the cleanup of the PIN-2 

DEW Line site available. 
Status:  Copies have been sent to the municipal offices and the construction association. 
 
Action:  To distribute the most recent schedule to clean up the small DEW Line sites 

under INAC’s responsibility to the communities. 
Status:  The most recent schedule is included with this report. 

 

A CD-ROM with a copy of this report, the presentation and the photos is available. 
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PIN-2 Community Meeting, Cambridge Bay   
 
Held in the Community Centre April 22, 2008 from 7 – 10 PM  
Attendees: 13 
Interpreter: Eva Otakiak 
Refreshments provided by the Women’s Group 
 
 
 
Q:  Thank you for cleaning up the land and making it safe for the Inuit people.  I worked 

on the DEW Line sites and I’m thankful for organizations like NTI and the DEW 
Line Clean Up Project who are working together with Inuit leaders to clean up the 
land around the Kitikmeot region and all across Nunavut.  I am happy that you will be 
doing a thorough job.  Cleaning the rivers is the most important, because the fish are 
moving from the rivers to the lakes and to the ocean, and this is the food we eat. 

A:  Together we can clean up all the contaminated areas. 
 
Q:  Thank you for letting our people know about this clean up project.  Thank you for 

having the written material translated into Inuinnaqtun.  I’m getting older now, and 
I’m thankful that there are people who keep educating the younger generation.  The 
elders know that the garbage in the community is too close to the water.  The younger 
generation needs to think about this. 
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PIN-2 Community Meeting, Cambridge Bay - Photos 
 

 
Community meeting 
 
 
 

 
Community Meeting 
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Community Members 
 
 
 

 
Interpreter Eva Otakiak with community members 
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Children from the community 
 
 

 
Levi Lishultaq and Daniela Loock 
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Barry Fedorak handing out a door prize to a community member 
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PIN-2 Community Meeting, Kugluktuk 
 
Held in the Community Centre April 25, 2008 from 7 – 10 PM  
Attendees: 32 
Interpreter: Mona Tiktalik 
Refreshments provided by Brighter Futures 

 
Q: Is the gravel for the landfill caps acquired locally? 
A:  During the site investigation, we identify sources of gravel in and around the site.  All 

material is acquired locally in accordance with the land use permit. 
 
Q:  At the small DIAND site PIN-D, I have seen caribou that died because they were 

wrapped up in wires and cables from the site.  There are a lot of barrels about 14-15 
miles up the river.  When will they check that place? 

A:  Barry Fedorak:  About a month ago a community meeting was held here regarding 
another INAC site, PIN-B.  Melissa Joy is here this evening, and she is with INAC.  I 
don’t know when PIN-D is scheduled for clean up, but we can provide the 
community with a schedule. 

 
Q:  Before the DEW Line clean up, were the animals affected by contamination? 
A:  Migrating animals would not be affected by the contamination, but they could have 

been harmed by the wires and debris. 
 
Q:  Sometimes the melting snow in spring is brown or yellow.  Do you ever test the 

snow? 
A:  Small and large sites were investigated in the early 1990’s.  I cannot tell you about 

the INAC sites, but the DND sites were not sampled for snow, with the exception of 
PIN-3.  At PIN-3, there was a fire, and snow samples were taken that January.  Ash 
was present near the burn site, but the snow at a distance was clean. 

 
Q:  Do the workers wear special protective clothing? 
A:  Heath and Safety is very important.  In our contracts, we insist that the contractor has 

a full time Health and Safety Advisor on site.  We insist on daily, weekly and 
monthly meetings.  All regulations regarding Personal Protective Equipment (PPE) 
must be followed.  All people handling or close to contamination must wear 
protective clothing, masks, or respirators to protect themselves.  At the end of the 
shift, they remove PPE to de-contaminate themselves. 

 
Q:  What do you do with the landfill if it doesn’t freeze? 
A:  Thermistors are installed to measure the temperature for 25 years.  The landfills are 

designed to freeze.  If we discover that the landfill is not freezing properly, we would 
closely monitor it and take steps to correct the situation.  It is important to remember 
that freezing is not the only containment system and the design is safe without it but 
better with it. 

 



DEW Line Cleanup Project - Cape Young (PIN-2) Community Meetings 
April 2008 

10

Q:  The animals used to be so healthy, and now they are skinny.  My husband and I have 
been very concerned about the animals at PIN-D because the land and water are so 
contaminated.  The caribou drink dirty water and they are exposed to contaminated 
marine debris.  The fish are often sick or dead.  Before the DEW Line sites and the 
mines the animals were really healthy.  Now the animals and fish are getting sick.  
One man ate snow near a mine site and died.  I worry that the Inuit people go to the 
cleaned up sites.  They should identify the areas where the landfills are located, and 
put posts or markers around them.  Our country food is important to many Inuit 
people, because many people depend on hunting for food.  They are only cleaning a 
few sites at a time.  PIN-D should be cleaned up early because many people use that 
area for hunting. 

A:  Everyone here shares your concern for the animals.  The scope here is limited to the 
DND DEW Line sites.  One idea you suggested was to identify the landfills with 
posts or markers.  The way the landfills are designed, the contaminants cannot get 
out.  Hazardous Materials are packaged up and removed from the site.  Moderate 
level contamination is contained in a liner system and buried deep to freeze.  There 
are no contaminants escaping from the landfills.  It would be safe to drink the water 
or eat the snow once the DEW Line Clean Up is done. 

 
Q:  I am concerned because the seals are so skinny.  Could it be because of ocean 

dumping?  Does anyone test them?  In recent years they seem thin and unhealthy. 
A:  We have not examined the seals, but other scientists have.  We sampled sea urchins, 

char and sculpin around Cambridge Bay.  Close to the debris, there were higher levels 
of lead than further away.  The sculpin had higher levels.  Mostly there are elevated 
concentrations of metals from the steel of the submerged barrels.  In seals, the 
concern is PCBs, but that contamination is not only from DEW Line sources. 

 
Q:  I don’t like seeing those barrels at the bottom of the ocean.  When I was young we 

used to go camping.  My dad used to say that you shouldn’t throw your empty cans 
into the ocean because it would make the fish sick.  Even though I’m a female, he 
would tell me about the hunting places.  Our people would like to see the garbage 
removed from the bottom of the ocean.  My son caught a seal, and it was white inside 
the stomach.  I told him to take it to the dump because that seal is sick.  We want our 
animals to be healthy again. 

A:  It is accepted everywhere that dumping in the ocean is bad for the wildlife.  Studies 
have shown that it is safer for wildlife to leave debris already dumped in the ocean 
where it is, as it has settled and has been covered with sediment.  Digging up the 
items will disturb and disperse the sediments, and will cause more problems by 
moving them than by leaving them.  The DEW Line clean up project will remove 
objects that are in water up to 2 meters deep as they might be navigational hazards.   
Items submerged in deeper water will be left behind. 
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PIN-2 Community Meeting, Kugluktuk - Photos 
 
 

 
DLCU Team 
 
 
 

     
Mona Tiktalik (interpreter) and community member 
 



DEW Line Cleanup Project - Cape Young (PIN-2) Community Meetings 
April 2008 

12

 
Community Meeting 
 
 
 

 
Community meeting 
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Children from community 
 
 

 
Community members 
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Annex B 
 

Cleanup Schedule for 

INAC DEW Line Sites 
 

National
Defence

Défense
Nationale

DEW Line Clean Up Project  DEW Line Clean Up Project  
Community Meetings for PINCommunity Meetings for PIN--22

Cambridge Bay: Tuesday, April 22, 2008Cambridge Bay: Tuesday, April 22, 2008
KuglugtukKuglugtuk: Friday, April 25, 2008: Friday, April 25, 2008

National
Defence

Défense
Nationale

Purpose of the MeetingPurpose of the Meeting

To communicate with those who use the land 
affected by the DEW Line Clean Up Project.
To relate the scope of the work for the clean up at 
PIN-2 and any other relevant facts to the local 
residents.
Communities for these meetings were chosen in 
conjunction with the NTI for their potential to be 
using the land at PIN-2.

National
Defence

Défense
Nationale

National
Defence

Défense
Nationale

Meeting OutlineMeeting Outline

Presentation 
Question and Answer Session
Draw for Door Prize
Refreshments and visiting

Feel free to raise your hand and ask questions during 
the presentation as well!

National
Defence

Défense
Nationale

Presentation OutlinePresentation Outline

Provide a brief history of the DEW Line and the 
DEW Line Clean Up Project.
Describe past work completed at PIN-2.
Describe the remediation work to be completed at 
PIN-2 (2009-2011).
Listen to any comments, answer any questions and 
address any concerns that you have about work to 
be completed at the PIN-2.

National
Defence

Défense
Nationale
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Cleanup Schedule for 

INAC DEW Line Sites 
 

National
Defence

Défense
Nationale

Closure of the DEW LineClosure of the DEW Line

1963:
21 of the DEW Line Sites were closed (DIAND)

1993:
Official closure of the DEW Line (DND)
16 DND DEW Line sites were converted to NWS 
sites & 5 sites were closed.

National
Defence

Défense
Nationale

COMMUNICATION
DISHES

Typical DEW Line Site

FUEL TANK

STORAGE 
BUILDINGPALLET LINE

COMMUNICATION
BILLBOARD

MODULE TRAIN

RADOME

National
Defence

Défense
Nationale

All the sites are located within Aboriginal land claim 
areas.  The project is a cooperative project with the 
Aboriginal People.

National
Defence

Défense
Nationale

Return sites to an environmentally safe condition
Prevent migration of contamination from the sites into 
the food chain.
Demolish unused buildings.
Remediate existing landfills.

DNDDND--NTI Environmental AgreementNTI Environmental Agreement
Signed in September 1998Signed in September 1998

National
Defence

Défense
Nationale

Steering Committee & EWGSteering Committee & EWG

Steering Committee will meet regularly and agree 
on how major elements of the clean up work should 
be carried out.
Environmental Working Group (EWG):

Equal representation of DND and NTI technical 
experts.
Responsible to collect traditional knowledge.
Provides recommendations for cleanup of 
landfills and hydrocarbon areas in accordance 
with the DND-NTI environmental agreement.
Reviews results of long-term monitoring program.

National
Defence

Défense
Nationale

Who is involved?Who is involved?

 
 
 
 
 
 
 
 
 
 
 
 
 

Department of 
National Defence 

National     Défense
Defence     nationale
National     Défense
Defence     nationale  

Project Management 
Office 

  

Archeological 
Consultants 

(Thomson Heritage 
Consultants) 

 

Regulators 

Contractors 

Aboriginal 
Groups 

Engineers 

Environmental 
Working Group 

(WESA and NTI) 

Scientists 
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Cleanup Schedule for 

INAC DEW Line Sites 
 

National
Defence

Défense
Nationale

Signing of DND-NTI Economic 
Agreement in August 2001 in Iqaluit.

National
Defence

Défense
Nationale

DNDDND--NTI Economic AgreementNTI Economic Agreement

Economic Capacity in the North:
Requires Inuit participation in contracts and employment.
Training allocation of $750,000 for the clean up of 
Nunavut DEW Line sites in support of the NTI training 
plan.
Increased opportunities for Inuit to receive training and 
experience with the goals to create, operate and manage 
Inuit-owned businesses in Nunavut.
Competitive clean up contracts specify minimum Inuit 
content and participation levels for the clean up work.
Establishes a mechanism whereby contractors fulfill their 
agreements on levels of Inuit participation. 

National
Defence

Défense
Nationale

Phases of the DLCU Project  for PINPhases of the DLCU Project  for PIN--22

DLCU 
Project

Assessment Site 
Investigation Design Construction Monitoring

Completed
1989-1992

Completed
2004

Completed
2008

To Start
2009

Expected 
2009-2036

National
Defence

Défense
Nationale

Goal was to evaluate the environmental 
impact of the DEW Line.
DND sponsored assessments to identify 
contaminants of concern, environmental 
impact and persistence.

Over 6000 soil, water and plant samples 
collected – the first and largest study 

of its kind!

19891989--1995: Initial Scientific Studies1995: Initial Scientific Studies

National
Defence

Défense
Nationale

Historical PracticesHistorical Practices

At one time it was common practice (for hamlets, the 
military and/or industry) in the North to dispose of waste by 

dumping it into the ocean.

National
Defence

Défense
Nationale

Two major studies were undertaken by scientists, the  
government and local residents:

1993: Cambridge Bay
1994: Baffin Island (Iqaluit, Resolution Island, Cape Dyer, 
Kivitoo)

Underwater debris (mostly vehicles, empty drums and airplane 
wreckage) does exist on the bottoms of lakes and the ocean.

Findings suggest that most of this material is harmless and that it 
is more important to remove sources from the shore!

Ocean Disposal StudiesOcean Disposal Studies
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Cleanup Schedule for 

INAC DEW Line Sites 
 

National
Defence

Défense
Nationale

DEW Line Sites are DEW Line Sites are sourcessources for for 
contaminantscontaminants

National
Defence

Défense
Nationale

ReceptorsReceptors
PathwayPathway

National
Defence

Défense
Nationale

In order for there to be risk, we must be In order for there to be risk, we must be 
exposed to the contaminantexposed to the contaminant

Who How

What

Receptors
human or 

ecosystem

Exposure
Pathways

Chemical

RISK

National
Defence

Défense
Nationale

Eliminating RiskEliminating Risk

Who How

What

Receptors
human or 

ecosystem

Exposure
Pathways

Chemical

RISKX

National
Defence

Défense
Nationale

DEW Line Clean Up ProtocolDEW Line Clean Up Protocol

Consistent protocol for the clean 
up of all 21 sites under DNDs

responsibility.

Eliminate chronic inputs of 
contaminants into the food chain.

National
Defence

Défense
Nationale

The DEW Line Clean Up CriteriaThe DEW Line Clean Up Criteria

Soil with fuel and oil spills are removed from areas posing risk to the 
environment. 
Soils with high levels of contamination are cleaned up as outlined by the 
Canadian Environmental Protection Act and the Fisheries Act.

Contaminant 
DCC Tier I 
(Low Level) 

[ppm] 

DCC Tier II 
(Moderate Level) 

[ppm] 
Arsenic   30 
Cadmium    5.0 
Chromium    250 
Cobalt    50 
Copper    100 
Lead   200 500 
Mercury    2.0 
Nickel    100 
Zinc    500 
PCBs   1.0 5.0 

 

Outlines the following Arctic-specific action levels for contaminants in 
soil:
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Cleanup Schedule for 

INAC DEW Line Sites 
 

National
Defence

Défense
Nationale

Investigation PhaseInvestigation Phase

Determine the extent of contamination at the site.
Assess landfills.
Inventory and test building materials, facilities & 
debris.
Includes: 

Engineering survey,
Geophysical survey,
Archeological survey, and
Traditional knowledge.

National
Defence

Défense
Nationale

How do you know if the site is contaminated?How do you know if the site is contaminated?

Soil samples are collected.
Analysis is performed to determine the chemical 
composition and total amount of each chemical 
present in the soil.
Results are compared to relevant criteria.

National
Defence

Défense
Nationale

Hangar AreaHangar Area
National
Defence

Défense
Nationale

Landfill Risk Evaluation ProcessLandfill Risk Evaluation Process

Landfills are evaluated in a consistent manner:  
source…pathway…receptors. 

Traditional knowledge about the site is also considered 
in these evaluations.
Landfills are classified based on their environmental 
risk.
Recommendations for their clean up are made by DND 
and NTI representatives together … the EWG.

National
Defence

Défense
Nationale

Site Investigation ResultsSite Investigation Results

In comparison to other DEW Line sites, PIN-2 is 
very clean.
PCBs, copper, lead, and zinc in soils at landfill and 
debris areas, the sewage outfall, and close to 
buildings.
Fuel and oil stains, copper, lead and zinc in soils at 
fuel storage facilities.

National
Defence

Défense
Nationale

The Clean Up of a DEW Line SiteThe Clean Up of a DEW Line Site

Before Clean Up 2002 After Clean Up 2006
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Cleanup Schedule for 

INAC DEW Line Sites 
 

National
Defence

Défense
Nationale

Design & Construction: Design & Construction: 
DEW Line Site RemediationDEW Line Site Remediation

National
Defence

Défense
Nationale

Design & Construction: Design & Construction: 
Remediation of Existing LandfillsRemediation of Existing Landfills

PIN-2
Total of 7 existing landfills (37 segments):

- 6 Landfills classified as having low risk
- Portion of Airstrip Landfill (9 segments) 

classified as having high risk due to proximity 
to ocean

National
Defence

Défense
Nationale

GROUND

EXISTING

GRAVEL FILL

BURIED DEBRIS

Design & Construction: Design & Construction: 
Existing Low Risk LandfillsExisting Low Risk Landfills

Regrade Design

National
Defence

Défense
Nationale

Design & Construction: Design & Construction: 
Regrading of Existing Low Risk LandfillsRegrading of Existing Low Risk Landfills

National
Defence

Défense
Nationale

Design & Construction: Complete Excavation Design & Construction: Complete Excavation 
and Backfill of Existing High Risk Landfillsand Backfill of Existing High Risk Landfills

National
Defence

Défense
Nationale

Construction: Complete Excavation and Construction: Complete Excavation and 
Backfill of Existing High Risk LandfillsBackfill of Existing High Risk Landfills

Testing to ensure soils are disposed of correctly.
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Cleanup Schedule for 

INAC DEW Line Sites 
 

National
Defence

Défense
Nationale

Design & Construction: Complete Excavation Design & Construction: Complete Excavation 
and Backfill of Existing High Risk Landfillsand Backfill of Existing High Risk Landfills

Airstrip Landfill West 
at FOX-5 Before 
Remediation

Airstrip Landfill West 
at FOX-5 After 
Remediation

National
Defence

Défense
Nationale

Design & Construction: Design & Construction: 
New NonNew Non--Hazardous Waste LandfillHazardous Waste Landfill

For disposal of:
Non-hazardous 
demolition materials,
Non-hazardous debris,
Low level (Tier I) 
contaminated soils, 
and
Asbestos (double 
bagged).

GRANULAR
FILL COVER

EXISTING
GROUND

GRANULAR FILL
BERM

NON-HAZARDOUS  WASTE  LANDFILL

NON-HAZARDOUS WASTE

National
Defence

Défense
Nationale

Design & Construction: Design & Construction: 
New NonNew Non--Hazardous Waste LandfillHazardous Waste Landfill

National
Defence

Défense
Nationale

Design & Construction: Design & Construction: 
New Northern Disposal FacilityNew Northern Disposal Facility

For disposal of moderately contaminated soils.
Designed for freeze-back of the contaminated soil.
Uses frozen, icy berms for containment.
Incorporates an HDPE Liner System.

GRANULAR FILL
COVER

EXISTING
GROUNDEXCAVATE TO

SATURATED
PERMAFROST

SATURATED
FROZEN BERM

COMPACTED TIER 
CONTAMINATED SOIL

TIER       DISPOSAL FACILITY

GEOMEMBRANE

National
Defence

Défense
Nationale

Design & Construction: Design & Construction: 
New Northern Disposal FacilityNew Northern Disposal Facility

National
Defence

Défense
Nationale

Design & Construction: Design & Construction: 
Contaminated Soil Excavation & DisposalContaminated Soil Excavation & Disposal

Moderate Level
Contamination

Northern Disposal 
Facility

Low Level
Contamination

Non-Hazardous
Waste Landfill

Testing to ensure that all of the 
contaminated soil has been 
removed.

High Level 
Contamination

Off-site Disposal
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DemolitionDemolition

FUEL STORAGE 
FACILITIES

COMMUNICATION
DISHES

MODULE TRAIN AND 
RADOME

GARAGE

WAREHOUSE

National
Defence

Défense
Nationale

All storage, shipment and disposal of 
hazardous materials is in accordance to the 
Transportation of Dangerous Goods Act.
Placed in Government Approved Containers.
Shipped Off-Site for Disposal.

Design & Construction: Classification Design & Construction: Classification 
and Disposal of Hazardous Wasteand Disposal of Hazardous Waste

National
Defence

Défense
Nationale

Design & Construction: Design & Construction: 
Other Issues and WorkOther Issues and Work

Regulatory Compliance
Health and Safety Testing
Environmental Protection
Erosion and Sediment Control
Maintenance of Access Roads
Protection of Archaeological Features

National
Defence

Défense
Nationale

Landfill MonitoringLandfill Monitoring

Has two phases:
Phase I: First 5 Years -
Confirmation that landfill is 
performing as expected. 
Phase II: Years 6 to 25 -
Confirmation of stable 
conditions.

Involves:
Visual Assessment for overall 
stability of the landfill,
Measurement of the 
temperature of the ground, and 
Collection and analysis of soil 
and water samples.

National
Defence

Défense
Nationale

Project Schedule for PINProject Schedule for PIN--22

Solicitation of Interest (SOI) will be advertised 
starting in May of 2008.
Contractor’s site visit in August 2008.
Tender period in late 2008 and early 2009.
Letter of Intent issued to successful contractor to 
finalize participation plans in early 2009.
Contract to be awarded later in 2009.
Mobilization to start in August 2009.
Clean up activities to occur over 3 years (2009 to 
2011).

National
Defence

Défense
Nationale

Final Result of the Clean UpFinal Result of the Clean Up

Positive impact on wildlife, fish and marine 
mammals as contamination sources will be 
removed.
Removal of safety hazards.
Economic, employment and training 
opportunities for area residents.
Clean up is followed by a 25 year 
monitoring program for landfills remaining 
on site.
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Thank you for your time.Thank you for your time.
Are there any questions?Are there any questions?



 

 

 

Appendix D 
 

Site Photographs



Site Photographs
Site: PIN­2, Cape Young

Photo : 1 Description : View southwest at PIN­2 Cape Young site,
including beach, airstrip and station areas.

Photo : 2 Description : View north­northwest at airstrip area, including
hangar structure (center).



Site Photographs
Site: PIN­2, Cape Young

Photo : 3 Description : View north at station southwest area including the
proposed location of the Tier II Disposal Facility.

Photo : 4 Description : View southwest at station area, including
warehouse, garage, module train, radome, water
tanks and communication dishes.



Site Photographs
Site: PIN­2, Cape Young

Photo : 5 Description : View southwest at Airstrip Landfill ­ Lobe A.

Photo : 6 Description : View northeast at Airstrip Landfill – Lobe B.



Site Photographs
Site: PIN­2, Cape Young

Photo : 7 Description : View north at Airstrip Landfill – Lobe F.

Photo: 8 Description: View northeast at Airstrip Landfill – Lobe I.



Site Photographs
Site: PIN­2, Cape Young

Photo : 9 Description : View northeast at Airstrip Landfill – Lobe K.

Photo : 10 Description : View west at Airstrip Landfill – Lobe L.



Site Photographs
Site: PIN­2, Cape Young

Photo : 11 Description : View southeast at Airstrip Landfill – Lobe M.

Photo : 12 Description : View south at Old Camp Debris Area – Lobe B.



Site Photographs
Site: PIN­2, Cape Young

Photo : 13 Description : View north at Old Camp Debris Area – Lobe E.

Photo : 14 Description : View south at Old Camp Debris Area – Lobe F.



Site Photographs
Site: PIN­2, Cape Young

Photo : 15 Description : View northeast at Old Camp Debris Area –
Lobe G.

Photo : 16 Description : View northwest at Old Camp Debris Area –
Lobe I.



Site Photographs
Site: PIN­2, Cape Young

Photo : 17 Description : View northwest at USAF Landfill.

Photo : 18 Description : View east at Station East Landfill – Lobe A.



Site Photographs
Site: PIN­2, Cape Young

Photo : 19 Description : View west at Old Camp Debris Area ­ Lobes E
and J.

Photo : 20 Description : View north at Station POL Debris Area.



Site Photographs
Site: PIN­2, Cape Young

Photo : 21 Description : View southwest at Hangar South Debris Area.

Photo : 22 Description : View north at Airstrip South Landfill.



Site Photographs
Site: PIN­2, Cape Young

Photo : 23 Description : View west at Debris Area 14 – Lobe A.

Photo : 24 Description : View east­northeast at Tower Debris Area –
Lobe A.



Site Photographs
Site: PIN­2, Cape Young

Photo : 25 Description : View south at Pallet Line West Landfill – Lobe B­
C.

Photo : 26 Description : View west at Pallet Line West Landfill – Lobe F.



Site Photographs
Site: PIN­2, Cape Young

Photo : 27 Description : View northwest at Pallet Line West Landfill –
Lobe G.

Photo : 28 Description : View northwest at Pallet Line West Landfill –
Lobe J.



Site Photographs
Site: PIN­2, Cape Young

Photo : 29 Description : View north at Debris Area 9.

Photo : 30 Description : View north­northwest at East Twin Debris Area.



Site Photographs
Site: PIN­2, Cape Young

Photo : 31 Description : View south at Debris Area 11.

Photo : 32 Description : View northeast at Debris Area 8.



Site Photographs
Site: PIN­2, Cape Young

Photo : 33 Description : View northeast at Southwest Debris Area.

Photo : 34 Description : View northeast at Debris Area 7.



Site Photographs
Site: PIN­2, Cape Young

Photo : 35 Description : View northwest at South Landfill – East.

Photo : 36 Description : View northwest at Debris Area 2.



Site Photographs
Site: PIN­2, Cape Young

Photo : 37 Description : View northwest at South Borrow Landfill.

Photo : 38 Description : View southeast at Harding Road South Debris
Area.



Site Photographs
Site: PIN­2, Cape Young

Photo : 39 Description : View west at Harding Road North Debris Area.

Photo : 40 Description : View northwest at South Borrow Debris Area –
Lobe A.



Site Photographs
Site: PIN­2, Cape Young

Photo : 41 Description : View northeast at South Borrow Debris Area –
Lobe B.

Photo : 42 Description : View north­northwest at Site Debris No. 2 (metal
debris in Harding River).



Site Photographs
Site: PIN­2, Cape Young

Photo : 43 Description : View north at Site Debris No. 8 near beach POL
area.

Photo : 44 Description : View south at Site Debris No. 11.



Demolition Photographs
Site: PIN­2, Cape Young

Photo : 45 Description : View north at beach area, including 2­65,000 US
gal diesel tanks and 5­18,300 US ga. JP­4 tanks.

Photo : 46 Description : View west at north side of hangar.



Demolition Photographs
Site: PIN­2, Cape Young

Photo : 47 Description : View west at JP­4 tanks located northwest of
hangar.

Photo : 48 Description : View west at garage.



Demolition Photographs
Site: PIN­2, Cape Young

Photo : 49 Description : View northeast at warehouse.

Photo : 50 Description : View northwest inside warehouse.



Demolition Photographs
Site: PIN­2, Cape Young

Photo : 51 Description : View northeast at station POL tanks and
pumphouse.

Photo: 52 Description: View east at 18,300 US Gal. water tanks located
east of module train.



Demolition Photographs
Site: PIN­2, Cape Young

Photo : 53 Description : View west along north side of module train.

Photo : 54 Description : View north along south side of module train.



Demolition Photographs
Site: PIN­2, Cape Young

Photo : 55 Description : View north at radar tower/radome.above module
train.

Photo : 56 Description : Fuel tanks and mechanical piping in Module 1A
of module train.



Demolition Photographs
Site: PIN­2, Cape Young

Photo : 57 Description : Electrical components in Module 7 in module
train.

Photo : 58 Description : View southwest at communication dish.
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Background 
 

Many coastal communities in the Canadian Arctic have a recent history that involves the 
construction and operation of military sites. In particular the Distant Early Warning (DEW) Line 
and Pole Vault (or Pinegap) Line of radar sites built in the late 1950s, had many ramifications for 
the Arctic environment (ESG 1991, 1993a, 1993b, 1993c, 1995a, Fletcher, 1990, Grant, 1988).  

 
There are few available records of the activities that took place at the Arctic radar sites 

prior to 1989.  In order to assess possible environmental impact, and to determine appropriate 
cleanup strategies, it has been necessary to reconstruct a picture of past practices.  The 
Department of National Defence, Indian and Northern Affairs Canada, and Environment Canada 
sponsored a series of environmental studies of the radar sites and several other military facilities 
in the Canadian Arctic. These investigations focused on terrestrial contaminant sources and 
redistribution and the ongoing environmental remediation of the sites (ESG, 1991, 1993a,b,c, 
1994a, 1995a).  

 
Among the initial environmental investigations of the radar sites were two studies 

examining the environmental impact of seabed debris and contaminant input into the marine 
environment (Bright et al., 1994, ESG 1995b). Government agencies received anecdotal 
accounts suggesting that debris both from radar sites and northern communities had been directly 
disposed of into the ocean, either by transport of materials onto the ice or by dumping from ships 
or barges. The material suspected to have been disposed of in the ocean included large vehicles, 
and other iron-containing debris. However, ferrous metal debris is considered to be 
environmentally benign when placed in seawater. 

 
There did not appear to be any motivation for the disposal of smaller hazardous materials 

(i.e. batteries and PCB-containing equipment) at sea, since in most cases this would require 
greater effort than the routine disposal of such materials in landfill sites. However, there is 
extensive evidence for the migration of PCBs or other contaminants from landfills and other 
contaminated terrestrial areas into marine environments adjacent to many of the radar 
installations and communities (ESG 1993c, 1995a).  PCBs and a small suite of other 
contaminants tend to biomagnify in marine food webs. Since Arctic marine mammals comprise a 
substantial proportion of the diets of many Arctic residents, concern was expressed that ocean-
dumped debris may impose a negative effect on these important Aboriginal food sources. This 
concern led to the following two investigations: 
 
Study Sites 
 
1. Cambridge Bay 
 

In 1993, Environment Canada led an investigation into the effects of historical ocean 
disposal in the marine waters of Cambridge Bay (Bright et al., 1994).  Cambridge Bay was 
believed to be a possible worst-case example for the past disposal of debris in the ocean, given 
its size and location, and anecdotal accounts of extensive dumping from both the adjacent DEW 



Line site and the community. In addition, the results of an underwater survey conducted during 
the spring of 1993 had suggested that electrical components might be present on the seabed. 
 
2. Baffin Region 
 

In 1994, a second investigation of the extent and environmental effects of past ocean 
disposal took place in the eastern Arctic, in the waters near Iqaluit, Resolution Island, Cape 
Dyer, and Kivitoo, Nunavut (ESG 1995b, Bright et al., 1995). Disposal practices at east coast 
sites were thought to have differed from Cambridge Bay (central Arctic) due to the difference in 
terrain. Baffin Island and the Labrador are situated on very rugged terrain with limited access to 
overburden for the construction of landfills.  Reimer et al. (1991, 1993) describe several sites 
where debris and chemical contaminants have been allowed to slide over a cliff and into the 
ocean (e.g. Cape Hooper, FOX-4).  There are also anecdotal suggestions that debris may have 
been hauled onto the ice (e.g. Cape Dyer, DYE-M).  
 
Objectives 
 
The specific objectives of the ocean disposal studies were to: 
 
• delineate the extent of debris in the sea near the study sites (both communities and military 

radar stations); 
• determine the extent to which contaminants have been released from the debris; and, 
• investigate the relative effects on Arctic marine animals of ocean disposal versus shore-based 

contaminant inputs. 
 
Methods 
 

A combination of methods was used during the two studies.  Side-scan sonar was used to 
detect objects on the seabed.  Objects on the seabed were identified on the basis of size, shape, 
and acoustic reflective characteristics.  Once the side-scan sonar had established the position of 
the objects, temporary buoys were placed at the sites.  The objects were subsequently examined 
in greater detail by SCUBA divers and/or Remote Operated Vehicles (ROVs) equipped with 
cameras and sector-scan sonar.   
 

Samples of marine sediment, and of bottom-dwelling invertebrates and fish were 
collected from each of the sites and from background locations for comparison. Sediment and 
biota samples were analyzed for a large range of possible contaminants. Sediment samples were 
screened for inorganic elements, PCBs, PAHs. The tissues of a subset of biota were analyzed for 
inorganic elements, PAHs, PCBs, chlorinated pesticides, and toxaphene (or polychlorinated 
boranes). Detailed descriptions of collection and analytical methods are provided in by Bright et 
al., 1995. 
 
 
 
 
 
 



Results 
 
1. Cambridge Bay 
 

Exhaustive sonar and remotely operated vehicle (video-equipped unmanned 
submersibles) and diver surveys of the bay revealed the presence of 54 objects or groups of 
objects, including natural rock outcroppings. A total of 44 of the objects were confirmed to be 
from dumped material: vehicles, two aircraft, and hundreds of empty barrels dominated the 
targets at the end of the bay near the DEW Line site; domestic garbage such as a kitchen sink, 
bedsprings and batteries were found nearer the community. Electronic components were found in 
only one area, adjacent to the airstrip.  
 

Many of the submerged objects provided a solid substrate for marine life. Chemical 
analysis for a wide variety of contaminants indicated that the underwater debris did not 
significantly contribute to contamination in the bay. Shoreline sources of PCBs, both from the 
DEW Line site and especially the hamlet dump, were much more important. Sculpins 
(Myoxocephalus quadricomis) in the discharge of the community dumps had accumulated 
significant concentrations of PCBs, but other fish (Greenland Cod and Arctic Char) had much 
lower accumulations, with levels meeting consumption guidelines. It was concluded that 
Cambridge Bay was representative of sites in the central and western Arctic and that: 

 
• debris from historical ocean disposal in the central and western Arctic was potentially quite 

extensive, but chemical contamination from such inputs was insignificant when compared to 
shoreline runoff; 

• cleanup actions should be restricted to land and foreshore areas and not deep waters unless 
there is persuasive evidence to the contrary. 

 

2. Baffin Region 
 

Detailed searched of the waters adjacent to the Baffin region study sites revealed little 
debris.  No objects were found in Sunneshine Fjord near Cape Dyer, nor near Kivitoo.  Two 
barges and a third structure (either a barge or the remnants of an old causeway) were found in 
Koojesse Inlet (part of Frobisher Bay).  Some isolated metal hull plates were all that remained of 
a ship that ran aground near Cape Warwick on Resolution Island in 1974.  The sonar and 
photographic records confirmed that all of the areas are subject to extensive ice scouring of the 
sea floor, which had carried away any debris to deeper water. The absence of underwater debris 
in most areas investigated in the Baffin Region strongly suggests that past ocean disposal 
practices are not contributing to the present contamination of the marine environment. 
 

A total of 76 sediment and 44 biological samples were collected during the study.  
Elevated levels of lead and arsenic were found within one metre of one of the objects found in 
Koojesse Inlet, near Innuit Head, however, the concentrations dropped to normal five metres 
away. The analysis of organic contaminants in the surface marine sediment and marine animals 
(isopods, soft-shelled clams and short-horn sculpins) showed that there is local contamination by 



polychlorinated biphenyls (PCBs), near Iqaluit, Resolution Island and Cape Dyer.  The inputs 
were clearly attributable to shoreline, rather than seabed, sources. 

 
Conclusions 
 

Overall, there was no evidence that historical ocean disposal activities at either 
Cambridge Bay or four sites on eastern Baffin Island have resulted in contaminant inputs to the 
surrounding marine environment, except within a few metres of an individual metal-containing 
objects. In contrast, there is substantial evidence that shoreline contaminant sources, including 
contaminated areas around radar sites and community dumps, are redistributed into the coastal 
marine environment. This information was communicated to government regulators, to the 
Hamlet Councils in Cambridge Bay and Iqaluit, the press, and to the Legislative Assembly of the 
Government of the Northwest Territories. Copies of the study reports (Bright et al., 1994 and 
1995) were distributed to numerous libraries throughout Canada. 
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