
Remedial Action Plan for 

FOX-D (Kivitoo, NU) 
 

Final Report 

 

March 2014 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Remedial Action Plan for FOX-D (Kivitoo, NU) 

 

 

Project No.  13-7942-3000 

 

Douglas Bell, M.Sc., P.Geo.  - Project Manager 

 

 

Submitted by 

Dillon Consulting Limited 

 
O:\PROJECTS\FINAL\137942\Reports\Final\RAP\FOX-D RAP_Final 

Report_ 03.31.2014_NC.doc 





Public Works and Government Services Canada  Executive Summary 
FOX-D Remedial Action Plan   
 

  
Dillon Consulting Limited – March 2014 – Project Number: 13-7942 i 

EXECUTIVE SUMMARY 

Public Works and Government Services Canada (PWGSC) retained Dillon Consulting Limited (Dillon) to 
complete a Remedial Action Plan (RAP) for the former military base FOX-D, located at 67o57’58”N and 
64o54’28”W near the former whaling station and Inuit spring/summer camp at Kivitoo, Nunavut.  Dillon, 
along with KGS Group (KGS) have prepared this report which identifies remediation options, critiques 
potential remediation methods, and provides recommendations for site restoration, as well as a 
preliminary cost estimate to undertake the remedial work.   
 
This RAP for the former FOX-D Intermediate DEW Line Site was designed in accordance with the INAC 
AMRSP (March 2009).  This Protocol is designed to address legal requirements, health, and safety issues, 
Aboriginal and Northern Development Canada (AANDC)’s Contaminated Sites Management Policy 
requirements and standard environmental issues.  The Protocol identifies financially prudent 
methodologies that address all the requirements listed above, while maintaining a cost-effective 
remediation project.    
 
The table below provides a summary of the environmental issues identified at FOX-D and the proposed 
remedial action plan for each: 

Environmental Concern Site Assessment Findings Recommendation Remediation 
Method 

Metals Contaminated Soils 193 m3of soils with concentrations of 
Cu, Cd, and Zn, which exceed the 
DCC Tier II criteria were identified 
on-site.  This volume includes material 
that is co-contaminated with PAHs and 
PHCs.   

Excavate, containerize, and label soils 
that  exceed  DCC  Tier  II  criteria  and  
dispose off-site at an appropriately 
licensed facility.   

Petroleum Hydrocarbon 
Contaminated Soils 

Approximately 3,205 m3 of 
hydrocarbon contaminated soil in 
exceedance of the INAC Abandoned 
Military Site Remediation Protocol for 
PHC Soils. 

Screen PHC Type A soils and treat in 
on-site constructed biological and/or 
aeration treatment unit (3,005 m3). 
Excavate PHC Type B soils (200 m3) 
and place into containers, and ship 
off-site to a licensed disposal facility. 

Non-Hazardous Materials  Approximately 14,834 m3 of non-
hazardous debris consisting of heavy 
equipment, barrels, scrap metal, scrap 
wood, concrete, electrical equipment 
and plumbing parts to be handled and 
shipped off-site.   

All buried and partially buried debris 
in Class B dumps (APEC 11) should 
be excavated, sorted and separated 
into different waste types where it is 
safe and practical to do so, and 
disposed off-site in an appropriate 
licensed facility.   
 
Buried debris that is inaccessible for 
excavation in Class C dumps (APECs 
9 and 10) should be buried and re-
stabilized in-situ.  Rocks and concrete 
foundations from APECs 1-4 to be 
used as rip-rap and fill in void space 
at APEC 9.  Area will be covered 
with rip rap and erosion resistant 
material for stability.   
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Environmental Concern Site Assessment Findings Recommendation Remediation 
Method 

All other debris is to be consolidated, 
packaged and shipped off-site to an 
appropriate licenced disposal facility. 

Water in Barrels Analysis of collected water in the 
abandoned barrels indicates that the 
dissolved metals meet DLCU barrel 
protocol. 

Disposal on ground is permitted once 
water has been polished with an 
absorbent materials, additional 
sampling of more barrels during 
remediation program is required. 

PCB/Lead Amended Paint Products Approximately 0.031 m3 of PCB/lead 
amended paint materials were 
discovered on-site (not including 
metal) 

Dismantle contaminated paint items 
and ship off-site to an appropriate 
disposal facility.   

Hazardous Materials Approximately 1.82 m3of hazardous 
materials were identified at the site.  
These materials consisted of lead acid 
batteries (0.22 m3) and asbestos 
containing materials (1.32 m3).  

All hazardous materials (such as 
batteries) will be containerized and 
labeled and shipped to be disposed at 
a licensed facility. 

Structures Upper Site POL Tanks (2) 
Upper Site Transfer Tank (1) 
Concrete Foundations 

All non-hazardous materials and 
debris from Upper Site structures 
buildings shall be demolished to their 
foundations and removed off-site for 
disposal at an appropriate licensed 
facility. 

 
Successful implementation of the recommended remedial actions will require logistical coordination of 
various on-site elements; these are summarized below with additional details provided in the body of the 
report: 

 Site access - there is currently an airstrip at the Site, and numerous locations suitable for 
helicopter and/or fixed wing aircraft landing.  Mob/demob is possible by sealift or barge, 
although it is anticipated that mob/demob will take place via sealift, with support and re-supply 
service provided by helicopter and/or charter plane.   

 Facilitation and operation of an on-site camp - a camp will be required during the remedial 
activities.  Although the hamlet of Qikiqtarjuaq is nearby, the ability to house and efficiently 
mobilize workers to the Site is not deemed to be feasible.  The camp must be large enough to 
support approximately 20 site workers and approximately three to five camp staff.   

 Infrastructure/Roads - due to lack of upkeep and erosion, some portions of the existing roads to 
be utilized during remedial activities will require repair and upgrading.  The main road to be 
utilized  on-site  will  be  the  road  leading  from  the  airstrip  to  the  main  station  area.   There  are  
sections of the road requiring extensive rebuilding, regrading, and significant drainage control.  
This level of repair and rebuilding constitutes approximately 375 m (5%) of the total road length.  
The remainder of the road will require some patching and topping up of existing road topping 
(medium grading) and/or localized grading (light grading). 

 Borrow Source Development - required borrow material can be drawn preferentially from the 
main station area gravel.  The sand and gravel borrow sources are estimated to contain 
approximately 68,000 m3.  It is anticipated that this amount is adequate for the remedial activities.  



Public Works and Government Services Canada  Executive Summary 
FOX-D Remedial Action Plan   
 

  
Dillon Consulting Limited – March 2014 – Project Number: 13-7942 iii 

Once the borrow source requirements for the FOX-D remediation have been satisfied all borrow 
sources will be re-contoured to restore natural drainage and to match surrounding topography and 
minimize changes to the existing permafrost regime. 

 Potential Biological and/or Aeration Treatment CellConstruction - the potential treatment cell 
location (saddle at Upper Site) was selected based on the required treatment cell size, distance to 
material to be treated and distance to borrow sources.  The treatment cell shall be constructed in a 
controlled manner with minimal lifts to control compaction and settlement.  Surface water run-on 
and run-off will be controlled through proper grading to positively shed water and to prevent 
ponding and seepage into the treatment cell.  Consideration to the treatment cell cap angles must 
be designed as to not to encourage erosion of the impacted soil surface.   

 Waste handling facility Construction - a Waste Handling Facility (WHF) will be required at the 
FOX-D site  to  receive and sort  various waste  items.   The fluids  handling area within the WHF 
shall be lined with an engineered synthetic liner to prevent the migration of contaminants 
resulting from any accidental spills.  The fluids handling area is to be bermed and the engineered 
liner  should have some fill  cover  to  protect  the liner  integrity.   The WHF area shall  be located 
west of the barge landing area. 

 
Assuming the project is tendered in the winter of 2014, the anticipated project duration will be from 2014 
– 2017, including mobilization and demobilization via sealift and barge.   
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1 INTRODUCTION 

1.1 Site Description 

FOX-D was constructed as an Intermediate Distant Early Warning (DEW) Line Site in 1957 and operated 

until October 1963.  The Site is located on the Davis Strait at 67
o
57’58”N and 64

o
54’28”W, on the 

northeast side of the Cumberland Peninsula and the northeast coast of Baffin Island (Figure 1). 

 

The Site can be separated into four distinct areas connected along a gravel road: 

 An Upper Site on the crest of a hill 447 metres above sea level (masl) north of Beach Site; 

 A Lower Site between the beach and the airstrip (the latter two described below);  

 A Beach Site at the mouth of Kivitoo Harbour; and, 

 An airstrip approximately 2 km east of the beach. 

 

Shortly before the site closed in 1963, a fire completely destroyed the main building train.  A clean-up of 

physical debris was sponsored by Parks Canada (now Heritage Canada) in the mid-1970s, due to 

Kivitoo’s proximity to Auyuittaq National Park.  The fate of debris removed during the Parks Canada 

clean-up is unclear.  Much of the debris can be found in what is now known as the construction camp, on 

the Lower Site.  There are persistent word-of-mouth accounts that ocean disposal methods were practiced.   

 

The Site is located near Kivitoo, a former Inuit spring/summer camp region and whaling station, which 

was abandoned when the settlement was moved to nearby Qikiqtarjuaq in the 1950s.  A graveyard 

associated with the prior settlement is present on-site.  Most of the previously inhabited Site areas are 

within the current Crown parcel of land (Figure 1). 

 

Two abandoned airstrips have been reported to be in the area.  However, only the Upper and Lower Sites 

as described above lie within the Crown parcel of land.  One of these airstrips is visible from the main 

summit, looking north east.  Reportedly, the airstrip was abandoned due to soil strength issues associated 

with the marine sediments (Pers. Communication, 2013).    

 

The Upper Site consists of the following identified areas: 

 Transfer Tank;  

 POL Tanks; 

 Antenna; 

 Burnt Building Remains; 

 Warehouse Foundation; 

 Two Distinct Soil Stains (identified as Stain #1 and Stain #2 by Franz Environmental Inc., 2011); 

 Former Garage; 

 Burnt Debris; and, 

 Dump Site. 
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The Lower Site is located on a coast plain to the south of the Upper Site.  It once consisted of two POL 

tanks, a beach landing area, drum storage, and an airstrip.  The foundation of the two POL tanks, 

remnants of the airstrip and one small shed are all that remain.  Within the area lie a freshwater lake, 

borrow source areas and a former construction camp area.  The Lower Site is connected to the Upper Site 

by a 5 km access road. 

 

The majority of the original facilities at FOX-D have been demolished and partially buried.  The transfer 

tank, two Upper Site POL tanks, concrete foundations, airstrip, and shed are the only remaining structures 

on-site.   

 

Potential borrow source areas are located approximately 900 m northwest of the airstrip and contain 

various potential borrow sources.  Debris in this area was limited to caches of empty barrels.  Figures 2-3 

provide detailed site drawing of FOX-D, including the location of all sub sites listed above. 

1.2 Background 

Data from previous assessments conducted by Environmental Services Group (ESG, Royal Military 

College) and others from 1994-2013 indicate that hydrocarbon, polychlorinated biphenyl (PCBs) and 

metals contamination exists on the former DEW Line site and may require remediation under Territorial 

and/or Federal Acts and Regulations.  In 2013, Dillon Consulting Limited (Dillon) scored the site as 87.9 

under the National Classification System for Contaminated Sites (NCSCS), making the Site a Class “1” 

site – High Priority Action.   

 

Environmental Site Investigations were first initiated on the site by Environmental Services Group (ESG) 

in 1994, and subsequently in 1995 and 2010.   

 

As part of a larger investigation into environmental conditions at former military stations in Canada’s 

North, an environmental study was performed at the FOX-D, (Kivitoo, Nunavut) site in August 1994 by 

ESG at Royal Roads Military College in Victoria, BC.  A total of 70 soil samples and 36 plant samples 

were collected for evaluation of contaminants, potential migration pathways, and potential impacts on the 

terrestrial food chain.  The Site was divided into six areas (three Upper Site, three Lower Site) based on 

historical site use and drainage patterns.  Soils were sampled and analysed for PCBs, metals, pesticides, 

polyaromatic hydrocarbons (PAHs), and acid base neutral (ABN) extractable analysis.  Plant samples 

were analysed for PCBs and metals.   

 

Four marine areas in the Baffin Region were also surveyed during August – September 1994 to evaluate 

the extent and effect of historic ocean disposal practices.  Kivitoo was chosen to represent a smaller, 

DEW Line Site that was abandoned in the early 1960s.  Side-scan sonar was used to determine objects on 

the seabed floor.  Scuba divers and remote operated vehicles equipped with cameras identified and 

documented the sea floor condition.  Sediment and biological samples were analysed to evaluate the 

presence and associated impacts with chemical contamination.  Eleven marine sediment samples were 

analysed for inorganic elements and PCBs.  Nine of the samples were analysed for chlorinated pesticides, 

and two were analyzed for PAHs.  There was no evidence for local inputs of inorganic elements, PAHs or 

chlorinated pesticides.  No objects of human origin were found near Kivitoo.  The fjord depths and large 

survey area prohibited ease of investigation required outside the survey area. 
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In August and September of 2009, ESG performed a background geochemical assessment and limited 

contaminated soil sampling program on behalf of Indian and Northern Affairs Canada (INAC, now 

Aboriginal Affairs and Northern Development Canada (AANDC)).  The goal of the background 

geochemical assessment was to establish the natural levels of inorganic contaminants in the surrounding 

environment. 

 

In July 2011, Franz Environmental Inc. (Franz) was retained by AANDC to conduct a visual inspection 

and a sampling program at FOX-D.  A total of 12 test pits were advanced by Franz, and 11 soil samples 

were collected.  Evidence of buried drums or olfactory evidence of Petroleum Hydrocarbons (PHC) on 

the Lower Site was not observed.  Localized staining was observed around the Lower Site.  In 2011, 

Franz scored the site as 72.6 under the National Classification System for Contaminated Sites (NCSCS), 

making the Site a Class “1” site – High Priority Action.   

 

A Phase III Environmental Site Assessment (ESA) was conducted by Dillon in 2013, which provided the 

necessary information to complete this Remedial Action Plan (RAP).   

 

This RAP was prepared to provide a conceptual remediation design and preliminary specifications for 

clean-up of the FOX-D site.   
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2 OBJECTIVES 

The main purpose of this RAP was to identify remediation options, critique potential remediation 

methods, and provide recommendations for site restoration.  Based on assessment activities completed by 

Dillon and KGS Group in August 2013, a comprehensive site remediation work plan was developed.  

Remediation options were developed for each waste stream identified at the site, and were critically 

evaluated to discuss potential risks, advantages, and disadvantages of each remediation option.  Based on 

a number of factors, outlined below, recommendations were made for the preferred remediation approach.  

Community meetings with Public Works and Government Services Canada (PWGSC) and AANDC will 

be conducted to incorporate community contribution in selecting the remedial option for each waste 

stream.   

 

This RAP was designed to meet the following clean-up objectives in accordance with the AANDC 

Abandoned Military Site Remediation Protocol (AMSRP): 

1. Restore the site to an environmentally safe condition; 

2. Prevent the migration of contaminants into the Arctic ecosystem; 

3. Remove physical hazards for the protection of human health and safety; and, 

4. Implement a cost-effective remediation solution. 

 

The end product will be a cost effective RAP for FOX-D, complete with a cost estimate to undertake 

remedial work (to be attached as a separate document).   

 



Public Works and Government Services Canada  Final Report 

FOX-D Remedial Action Plan   

 

  

Dillon Consulting Limited – March 2014 – Project Number: 13-7942 5 

3 BIOPHYSICAL ENVIRONMENT 

3.1 Physiographic Description 

The FOX-D site is located just north of the Pangnirtung Upland ecoregion which rises rapidly from sea 

level and consists of a belt of deeply dissected, crystalline Archean aged rocks.  Its general aspect is one 

of a broad, gently warped, old erosion surface etched by erosion along joint systems, and zones of 

weakness.  Long arms of the sea penetrate the ecoregion as glacier-filled sounds or fjords.  Bare bedrock 

is common, and Static Cryosols with some Turbic and some Organic Cryosols, developed on 

discontinuous morainal, organic, and marine deposits, are the dominant soils in the ecoregion (Smith et al.  

1998).  Permafrost and/or bedrock were estimated to be at a depth of 1.4 to 1.5 m.  The FOX-D site is 

located in the zone of continuous permafrost, which is defined as those areas where 90% to 100% of the 

soil and rock remain at a temperature continuously below 0
o
C for a period of at least two years.  

Overburden material at the site consists of till and granular deposits that are typically free from ground 

ice.   

3.2 Climate 

The FOX-D site is located in the Northern Arctic Ecozone region of Canada.  Canadian Climate Normals 

Data from 1971 to 2000 for the Iqaluit weather station (Environment Canada, 2013) showed that the 

annual daily mean temperature is -9.8°C with daily mean temperatures ranging from -26.6°C (January) to 

7.7°C (July).  The daily maximum temperatures range from -22.5°C (January) to 11.6°C (July), and daily 

minimum temperatures range from -32.2°C (February) to 3.7°C (July).  The extreme temperature range is 

from -45.6°C (February) to 25.8°C (July).  In general, precipitation falls primarily as snow during the 

winter months, with the greatest snowfalls occurring in October, November, and April.  Rainfall 

dominates during the summer season, with overall levels of precipitation peaking in July and August.  

Annually, the average precipitation level is about 412 mm.   

3.3 Flora and Fauna 

Vegetation in the Pangnirtung Upland ecoregion is characterized by a nearly continuous cover of dwarf 

tundra vegetation, consisting of dwarf birch, willow, northern Labrador tea, Dryas spp., and Vaccinium 

spp. tall dwarf birch, willow, and alder occur on warm sites; wet areas are dominated by willow and 

sedge.   

 

Fauna in the area includes arctic hare, arctic char, arctic lemming, polar bears, various species of birds, 

and geese.  Marine species include walrus, ring seal, narwhal, walrus, and bowhead whale. 
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4 AANDC SITE REMEDIATION PROTOCOL 

4.1 General 

Numerous factors can impact the suitability of site remediation plans and should be considered when 

evaluating a site-specific remediation plan.  For this reason, Indian and Northern Affairs Canada (INAC, 

now AANDC) created the AMSRP (2005, 2009) to provide a consistent approach for designing RAPs for 

abandoned military sites.  This protocol was designed to address all legal requirements, health and safety 

issues, Territorial and Federal requirements, and standard environmental issues.  The protocol identifies 

financially prudent methodologies that address all of the requirements listed above, while maintaining a 

cost-effective remediation project.  This RAP for the former FOX-D Intermediate DEW Line Site was 

designed in accordance to the INAC Protocol.   

 

The following sections provide an outline of typical environmental issues and their remedial action 

procedures addressed by the Protocol.  These technical aspects are described in greater detail in the INAC 

AMSRP (Appendix B).  The following considerations should be considered in the development and 

implementation of the RAP for the FOX-D site: 

 Respect all historical agreements and obligations in a fair and reasonable manner; 

 Ensure consistency with Federal and Territorial regulations and guidelines for the management of 

contaminated sites; 

 Apply the Canadian Council of Ministers of the Environment (CCME) environmental protection 

and management approaches (CCME 2007, 2008); 

 Apply simple, practical remedial solutions wherever possible, with flexibility as necessary to 

adjust to site-specific conditions when they are identified; 

 Establish cost-effective solutions through the use of best practices to ensure appropriate levels of 

environmental protection for all sites; 

 Recognize the concerns of global warming in an Arctic setting; and, 

 Ensure the long-term effectiveness of the environmental remedial measures.   
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The applicable AMSRP, Federal, and/or Territorial guidelines were reviewed and are summarized below: 

Table 4-1: Summary of Applicable Remedial Guidelines 

Guideline Author Title Description Year  

INAC 
Abandoned Military Site 

Remediation Protocol 

Barrel content guideline 
2009 

Government of Nunavut 
Environmental Guideline for Waste 

Lead and Waste Paint 

Lead paint waste guideline 
2011 

Government of Nunavut 
Environmental Guideline for Waste 

Paint 

Waste paint guideline 
2010 

Government of Nunavut 

Environmental Guideline for 

Mercury-Containing Products and 

Waste Mercury 

Mercury disposal guideline 

2010 

Government of Nunavut 

Environmental Guideline for the 

General Management of 

Hazardous Waste 

Reference and waste guidelines 

2010 

Government of Nunavut 

Environmental Guideline for the 

Burning and Incineration 

of Solid Waste 

Guidelines for incineration 

considerations 2012 

Government of Nunavut 
Environmental Guideline for Waste 

Asbestos 

Guideline required for handling 

and abatement 
2011 

Government of Nunavut 
Environmental Guideline for Waste 

Batteries 

Guideline and disposal options 
2011 

Government of Nunavut 
Environmental Guideline for Waste 

Solvent 

Waste solvent disposal options 
2011 

Canadian Council of 

Ministers of the 

Environment 

Environmental Quality Guidelines Soil and water quality guidelines 

for metals, hydrocarbons, and 

inorganics. 

2008 

Canadian Environmental 

Protection Act 

PCB Regulations Waste remediation and landfill 

guideline 
2011 

Environment Canada 
Industrial Treated Wood Users 

Guidance Document 

Management of treated wood 
2004 

4.2 Landfills 

4.2.1 Landfill Closure 

Landfills on AANDC abandoned military sites are classified as Class A, Class B, or Class C.  A Class A 

landfill is a landfill located in an unstable, high erosion location and requires relocation.  If, during the 

relocation process, hazardous materials are noted, the hazardous materials are segregated for off-site 

disposal.  A Class B landfill is a landfill situated in a suitable, stable location but has contaminated 

leachate release.  The leachate from these landfills must be contained within an engineered containment 

system.  Otherwise, the landfill must be relocated to an engineered landfill or waste removed for off-site 

disposal.  A Class C landfill is suited in a stable and suitable location, with no release of contaminated 

leachate.  These landfills can be left in place.  Additional granular material can be placed to prevent 

erosion and promote proper drainage if required.   
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4.2.2 Landfill Development 

Landfill design at abandoned military sites must consider waste types to be retained within the landfill, 

proximity to drainage courses and distance to borrow sources required for landfill construction.  Non-

hazardous and/or non-regulated contaminated soils are to be stored in newly constructed, on-site landfills.  

All hazardous waste is to be disposed of off-site. 

4.3 Physical Debris 

Debris across the site must be collected and segregated into hazardous and non-hazardous waste streams.  

Non-hazardous material shall be crushed, shredded, and/or incinerated prior to off-site disposal to reduce 

volumes.  Hazardous materials shall be disposed of off-site in accordance with applicable guidelines and 

regulations. 

4.4 Soils 

Soil conditions at FOX-D were assessed using the INAC AMSRP as the governing criteria.  Heavy 

metals, PHC, which includes F1-F4 fraction hydrocarbons and BTEX parameters, and PCB 

concentrations in soils were compared to the DEW Line Clean-Up (DLCU) Criteria, which was 

developed for the Department of National Defence.   

 

The AMSRP incorporates the CCME guidelines as appropriate, with the consideration of previously 

conducted quantitative risk assessments within the guidance documents.  There are four exposure 

pathways and they include: 

 Human and ecological contact;  

 Soil and food ingestion;  

 Ground/surface water; and, 

 Indoor vapour intrusion.   

 

All pathways are deemed applicable to the Site, as there is the potential for new shacks or cabins to be 

built at the Site in the future.  As part of the data interpretation, the most stringent criteria among the four 

exposure pathways are used.   

 

Soil depth and soil type are important factors affecting the availability and transport of contaminants.  The 

AMSRP provides specific guidelines for contaminants based upon their depth below ground surface.  All 

soil samples were collected within 0.6 metres below ground surface (mbgs) which represented refusal, or 

maximum encountered depth, during the Phase III ESA field program. 

 

For Type B hydrocarbons (which are defined as the sum of PHC F1, F2, and F3, as stated in the 

AMSRP), soils below 0.5 mbgs are considered sub-surface and will have a higher guideline threshold 

applied.  Special consideration for the proximity to water bodies is included in the AMSRP. 
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The remedial requirements for hydrocarbons are shown below: 

Table 4-2: AMSRP Guidelines for Petroleum Hydrocarbons in Soil 

Depth below Ground Surface 

(mbgs) 

Hydrocarbon Type Within 30 m to Water 

(Yes/No) 

Criteria
1
  

(mg/kg) 

< 0.5 B NO 2,500
1
 

> 0.5 B NO 5,000
1
 

Any depth B YES 330
1
 

Any depth PHC Fraction F2 NO 11,000 

Any depth PHC Fraction F3 NO 20,000 

Any depth A (F3 + F4) NO 20,000 
1
 AMSRP Guidelines, AMSRP Tier 1/2: Abandoned Military Site Remediation Criteria (INAC, 2009) 

 

For Type A contaminated soil, the sum of F3 and F4 must be greater than 70% of the total PHC 

concentration, and the F2 concentration must be less than the F4 concentration. 

 

Contaminated soils identified will be categorized as:  

 Regulated;  

 Hazardous, or, 

 Contaminated, but not hazardous.   

 

Soils that are identified as being regulated will be remediated and/or disposed of following applicable 

regulations.  Hazardous soils will be disposed of off-site.  Contaminated but not hazardous soils must be 

remediated to meet DCC DLCU Criteria.  Soils classified as contaminated, but not hazardous, are to be 

remediated based on one of three primary contaminated soil types: 

1. Metal contaminated soils must be disposed off-site or encapsulated on-site; 

2. Remediation options for hydrocarbon contaminated soil include remediated in-situ, ex-situ, or 

off-site; capped in place; natural attenuation; or chemical amendment; and, 

3. PCB contaminated soil must be either disposed off-site or encapsulated on-site.   

 

In cases where co-contamination of soils is present, the most conservative remedial option that addresses 

both contaminants must be applied. 

4.5 Water 

Surface water with heavy metal contamination (in exceedance of the CCME Freshwater Aquatic Life 

Criteria) was observed in one location at FOX-D; however, it should be noted that the concentrations are 

diluted relatively quickly and all elevated levels were observed in seasonal drainage water, only.  The 

areas where exceedances were noted are a significant distance away from any possible fish habitats and 

drainage direction is away from the nearest known fish habitat.  It should be noted that the volumes of 

surface water where the exceedances were noted are minimal.  It is not anticipated that contamination 

noted on-site is adversely affecting water sources downgradient and off-site.  It is expected that removal 

of the source contamination (buried barrels) would address the problem and therefore no remedial options 

for contaminated water are discussed in this RAP. 
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The Freshwater Lake, located near the Construction Camp, was assumed to be used as a potable water 

source for hunters and trappers in the area.  Further surface water assessment and monitoring should be 

conducted; this is further discussed in Section 7.8.  In the event that surface water bodies show water 

impacts related to site activities, remedial activities should be conducted to applicable CCME Canadian 

Water Quality Guidelines for the Protection of Freshwater/Marine Aquatic Life (PFAL) (CCME 2007) 

and/or the Canadian Drinking Water Guidelines (DW), (Health Canada 2012).  With the absence of 

federal guidelines for PHC fractions F1 and F2 in water, the Alberta Tier 1 Guidelines (AENV 2010) 

should be used.  In the event of a discrepancy between the PFAL and DW guidelines, the most stringent 

guideline value should be applied for remedial activities. 

 

The majority of the water guidelines are obtained from the summary table of the CCME PFAL 

(CCME 2007); however, various inorganic compounds are pH, temperature or water hardness dependent.  

These compounds include aluminum, ammonia, cadmium, copper, lead, and nickel. 

 

Based on the equations provided in the summary table, specific guideline values were calculated using the 

average laboratory pH and hardness. 

4.6 Hazardous Materials 

In general, all hazardous materials will be shipped off-site to a licensed hazardous waste disposal facility.  

Petroleum products (free of chlorine, PCBs, heavy metals, etc.), are to be incinerated.  Heavier petroleum 

products are to be mixed and burned on-site, or shipped off -site.   

 

PCB paint and PCB painted components regulated under the CEPA (>50 ppm) are to be disposed of 

off-site at an appropriate facility.  Lead-based paint (leachable lead >5 mg/L) considered to be hazardous 

will be collected and transported off-site, whereas painted components not considered hazardous may be 

disposed of in on-site landfills. 

4.7 Barrels 

Barrels located at the site will be addressed in accordance with the DLCU Barrel Protocol (Appendix C).  

In general, empty barrels will be crushed and disposed in on-site landfills.  The contents of filled barrels 

will be inspected and tested, and either incinerated on-site or shipped off-site for disposal.   

 

The now empty barrels will be rinsed, crushed and disposed in on site landfills.  Buried barrels will be 

addressed by geophysical testing.  If the buried barrels are empty, the area will be stabilized by 

compaction and covered in place.  If fluids are noted in the barrels, the barrels will be excavated and the 

contents will be inspected and tested.  Depending on the results, the contents will either be incinerated on 

site or shipped off-site for disposal.  Barrel contents were collected by Dillon from several barrels on-site 

and submitted for laboratory analysis (Dillon, 2013).  Results indicated that neither glycol nor non-

aqueous phase liquids were observed in the barrels, and dissolved metals concentrations were below the 

DLCU Barrel Protocol.  Consequently, specific barrels were identified to be within the allowable range 

for disposal to ground following polishing with absorbent material.   
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4.8 Buildings and Infrastructure 

All existing buildings and infrastructure shall be demolished to their foundations.  All hazardous material 

is to be removed prior to or during demolition activities.  All removed hazardous material is to be 

disposed of in accordance with protocol outlined in Section 5.4.  Under special circumstances, some 

buildings may be left place once clear ownership of the building has been determined. 

4.9 Borrow Sources 

Borrow sources for granular material will be required for the construction of new landfills and for general 

site grading purposes.  Existing borrow sources located on AANDC’s property, including abandoned 

gravel pads and road infrastructure, will be fully exhausted prior to exploiting new sources.  Upon 

completing remedial activities, all borrow areas will be re-contoured to restore natural drainage and to 

match surrounding topography.   

4.10 Site Grading 

Disturbed areas on the site will be graded and shaped to blend in with the natural contours and to 

eliminate potential hazards for wildlife and humans accessing the site in the future.  The disturbed areas 

include contaminated soils excavations, existing and new landfills, debris areas, disturbed areas resulting 

from demolition activities; borrow areas, and any areas disturbed as a result of remediation activities. 

4.11 Contractor Support Activities 

For the completion of remedial activities, a camp will be established on-site and will be situated in a 

previously disturbed location to minimize the extent of new disturbances.  Waste generated by the camp 

will be incinerated and disposed of off-site.  Sewage will be treated using an appropriately sized treatment 

system, and effluent quality will adhere to applicable licenses.  Potable water located on site will be tested 

and used in accordance with the applicable water license.    

 

Contingencies for water supply will include filters, and a supply of bottled water.  Fuel required to 

operate the camp and to complete remedial activities will be stored on-site in accordance with applicable 

legislation and licenses. 
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5 COMMUNITY CONSULTATION 

A draft copy of the RAP was distributed by AANDC to the community of Qikiqtarjuaq for their review 

and comment.  In addition, a community consultation open to the public, hosted by AANDC, was held in 

January 2014.  Minutes from the community consultation are located in Appendix D. 
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6 EVALUATION OF REMEDIAL OPTIONS 

6.1 Cleanup Objectives 

The following remedial objectives are based on guidance provided from Northern Contaminated Sites, 

PWGSC and the INAC AMSRP, March 2009.   

 Restore the site to an environmentally safe condition;  

 Prevent the migration of contaminants into the Arctic ecosystem;  

 Remove physical hazards for the protection of human health and safety; and, 

 Implement a cost effective remediation solution. 

6.2 Remedial Options Analysis 

Evaluation of the various remedial options was done using a systematic process that identifies parameters 

in which to rank the options, and the relative importance of those parameters.  A decision-making matrix 

based on the Kepner-Tregoe process was used.  For each remedial option identified, the following 

weighted attributes are considered important for determining which option may be the most preferred.   

 

Cost - This will include all costs including initial costs of implementing the option and any long-term 

costs such as monitoring.  This attribute is weighted the highest at 25%. 

 

Effectiveness in Meeting Remedial Goals - This attribute includes an evaluation on whether the option 

will meet a regulatory target, such as a guideline criteria or site-specific risk-based criteria.  Where 

criteria or site-specific criteria are not met an evaluation is made on whether the exposure pathway can be 

effectively managed or a receptor can be prevented from being impacted by the contaminant or hazard.  

This attribute has been weighted moderately at 15%. 

 

Ease of Implementation - This includes how easily an option can be implemented, with proven solutions 

and the solutions that can be done easy on remote sites ranking higher than solutions that are problematic, 

less proven or are more complex.  This attribute has been weighted moderately at 15%. 

 

Regulatory Acceptance - Is the likelihood that an option could be readily accepted by the various 

regulators including Environment Canada and Territorial regulators.  This attribute has been weighted 

relatively moderately at 15%. 

 

Community Acceptance - This is how likely stakeholders from the community and First Nations nearby 

Hope Lake, Willow Creek, and Husky Creek will accept the remedial option.  This attribute is weighted 

relatively moderate at 15%. 
 

Loss of Natural Capital - Natural capital can be defined as the value that natural ecosystems contribute 

in terms of ecosystem goods (i.e., fish, wildlife, trees) or services (water catchment, erosion control, 

carbon cycling).  The loss of the natural ecosystem through disturbance does have an impact to natural 

capital.  The higher ranking corresponds to a lesser chance that there will be a loss of natural capitol.  This 

attribute has been weighted lower at 10%. 
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Timeframe for Remediation - Is the length of time that an option will take to remediate to applicable 

criteria.  Options involving risk management will rank lower typically due to the timeframe required (i.e. 

natural attenuation).  This attribute has been weighted at 5%. 

6.3 Site Issues 

The following sections present a summary of the contaminant and waste disposal issues, as well as the 

potential remedial methods, for site issues identified from past site assessments.  In the cases where more 

than one remedial method is identified, the options will be evaluated based on the remedial objectives and 

a recommendation for the favourable remedial method will be provided.  Specific issues that need to be 

addressed at the FOX-D site include:  

 Disposal of contaminated soils (PHC, metals, PCBs);  

 Treatment/disposal of impacted soils (PHCs, and PAHs);  

 Collection and disposal of hazardous materials (asbestos containing materials, batteries);  

 Collection and disposal of lead and PCB amended paint;  

 Proper disposal for the buried and partially buried debris located in two locations at the Upper 

Site, and in two locations at the Lower Site;  

 POL tanks and transfer tank on the Upper Site; and, 

 Collection and disposal of non-hazardous surface debris piles and dumps (located at Upper Site, 

Construction Camp, Airstrip Fuel Cache Dump, barrels, electrical cabinet, airstrip, borrow areas 

and scattered in other areas of the site).   

6.4 Contaminated Soils 

A summary of the contaminated soils and the preferred remedial options are presented in Table 6-1.     

 

In accordance with the INAC AMSRP, March 2009, the following remedial options are presented for 

consideration.  FOX-D is an abandoned and remote site; therefore the remedial plan must be designed 

accordingly.  Solutions that achieve remedial objectives and minimize site remediation costs will be 

deemed favourable.   

 

Despite the fact that in-situ technologies reduce contaminant exposure to humans and the environment, 

in-situ remediation technologies were not researched in detail.  In-situ remedial technologies are care and 

maintenance intensive and have not generally proven to be pragmatic technologies for remote, northern 

site remediation.  For this reason in situ technologies were not explored in great detail.   
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Table 6-1: Summary of Impacted Soils at FOX-D 

Location 
Exceedance of Applicable 

Guidelines 

Within 30 m of a 

Water Body 

DCC I 

(m
3
) 

DCC II 

(m
3
) 

Volume of PHC 

Impacted Soil 

(m
3
) 

Comments 

APEC 1 – POL Tanks PHC Type B No - - 200 
On-Site Biological Treatment 

and/or Aeration 

APEC 3- Burnt 

Building Remains 
PHCs/metals No - 190 50 

Exceeds DCC Level II 

Criteria.  Remove for off-site 

Disposal in an appropriately 

licensed facility. 

APEC 5 – Stain #1 PHC Type B No - - 80 
On-Site Biological Treatment 

and/or Aeration 

APEC 6 – Former 

Garage 
PHC Type B No - - 50 

On-Site Biological Treatment 

and/or Aeration 

APEC 7 – Stain #2 PHC Type B No - - 230 
On-Site Biological Treatment 

and/or Aeration 

APEC 8 – Burnt Debris PHCs/metals No - 3 - 

Exceeds DCC Level II 

Criteria.  Impacted area is co-

contaminated. 

Remove for off-site disposal 

in an appropriately licensed 

facility. 

APEC 9 – Northeast 

Slope Dump 
PCBs, PHCs No - < 1 615 

Isolated hot spots of PCBs – 

remove for off-site Disposal in 

an appropriately licensed 

facility; 

On-Site Biological Treatment 

and/or Aeration 

APEC 11A – 

Construction Camp 
PHC Type B No - - 1,140 

On-Site Biological Treatment 

and/or Aeration 

APEC 11B – Airstrip 

Fuel Cache Dump 
PHC Type B No - - 220 

On-Site Biological Treatment 

and/or Aeration 

APEC 12 – Landing 

Area 
PHC Type A/B Yes - - 620 

On-Site Biological Treatment 

and/or Aeration 
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6.4.1 PCB Contaminated Soils 

6.4.1.1 Contaminant Issue 

The approximate 1 m
3
 of PCB contaminated soil that exists on-site is located at the northeastern slope 

dumps site, as shown on Figure 12 of Appendix A.  The soil exceeds the INAC AMSRP (Greater than 

DCC Tier II) for PCBs.  There are no DCC Tier I exceedances for PCBs in soil. 

6.4.1.2 Recommended Remedial Method 

Due to the limited quantities delineated, the soil shall be excavated, containerized, labelled in accordance 

with the Transportation of Dangerous Goods Act and shipped off-site to a disposal facility that is licensed 

to accept metal contaminated soils co-contaminated with PCBs.  These soils should be addressed as per 

the Tier II soils identified in Section 6.4.2 below.   

6.4.2 Metal Contaminated Soils 

6.4.2.1 Contaminant Issue 

The 193 m
3
 of metal contaminated soil that exists on site is located at the two burned debris areas: APECs 

3 and 8, as shown on Figures 6 and 11, respectively, of Appendix A.  The soil exceeds the INAC 

AMSRP (Greater than DCC Tier II).  The soil exceeds the site-specific criteria as outlined by ESG in 

2011.  The soils are classified as exceeding Tier II. 

6.4.2.2 Recommended Remedial Method 

Due to the small amounts of metal contaminated soils on-site and the large operational and maintenance 

costs of metal contaminated soil remedial technologies as well as the high costs to construct and maintain 

a landfill, on-site remediation or disposal of the soils on-site was not explored.  All metal contaminated 

soils that exceed the DCC Level II criteria (193 m
3
) be excavated, containerized, labelled in accordance 

with the Transportation of Dangerous Goods Act and shipped off-site to a disposal facility that is licensed 

to accept metals contaminated soils.   

6.4.3 Hydrocarbon Contaminated Soils 

6.4.3.1 Contaminant Issue 

The Phase III site investigation identified approximately 3,205 m
3
of PHC contaminated soils that exceed 

the INAC AMSRP.  This includes an estimate of 1,225 m
3
 of PHC contaminated soil at the Upper Site, 

and 1,980 m
3
 of PHC contaminated soils at the Lower Site.  Assumed depths of impacts to 0.5 m were 

used for estimates, shown in Table 6-2.  These values will be incorporated into estimated soil volumes 

that are likely to increase as a result of bulking during excavation (25% contingency).  The estimates take 

into account both screening and bulking, which are likely to off-set each other.  The hydrocarbon 

contaminated soils are located at the following areas (as shown on Figures 4-16): 

 APEC 1 (POL Tank); 

 APEC 3 (Burnt Building Remains); 
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 APEC 5 (Stain #1); 

 APEC 6 (Former Garage); 

 APEC 7 (Stain #2); 

 APEC 9 (Northeast Slope Dump); 

 APEC 11 (Construction Camp and Airstrip Fuel Cache Dump); and, 

 APEC 12 (Landing Area). 

 

Hydrocarbon fractions in the contaminated soils at the POL tank are mostly F2's and F3's, typical of 

weathered arctic diesel fuel contamination.  The heavier end hydrocarbons are associated with waste oils 

and contamination remaining from the burning of oils and heavier fuels.   

Table 6-2:  PHC Impacted Soil Volume Estimates 

Area 

Estimated Volume of 

PHC-impacts 

exceeding (AMSRP 

SQG) m
3
 

Estimated Volume of 

PHC-impacts 

exceeding Type A 

AMSRP SQG  m
3
 

Estimated Volume of 

PHC-impacts 

exceeding Type B 

AMSRP SQG  m
3
 

Dominant 

Hydrocarbon 

Type 

APEC 1B 200 200 - B 

APEC 3  50 - 50 A 

APEC 5  80 - 80 A 

APEC 6 50 - 70 A 

APEC 7  230 - 230 A 

APEC 9 615 100 615 A 

APEC 11  1,240 320 1,360 A/B 

APEC 12  620 260 575 A 

TOTAL 3,205 880 2,960  

6.4.3.2 Remedial Options 

Option #1: Excavation and Off-Site Disposal 

The first potential remedial option for the hydrocarbon soils at FOX-D is to excavate all PHC 

contaminated soils ship them south to a facility licensed to accept hydrocarbon contaminated soils.  The 

steps are as follows: 

 Excavate PHC impacted soils from specified areas and package for transport according to TC 

TDG regulations.  The excavation work would be completed during the summer; 

 Haul impacted materials to staging area; 

 PHC impacted soil would be loaded onto a barge/sealift and moved off site to Churchill, 

Manitoba, or Valleyfield, Quebec.  The PHC impacted soil would then be transported to a 

licensed disposal facility with appropriate waste manifests and landfill approvals; and, 

 Backfilling of excavations, then re-contouring and re-vegetation would be completed as required 

in areas of excavation, once backfilling is complete.  It is then recommended to conduct a 

geotechnical evaluation to confirm soil compaction/settlement has occurred sufficiently at the 

Site. 
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This remedial option requires several barges and/or ships to mobilize and land various remedial 

equipment and supplies to the Site, so that the remedial work can be completed.  Heavy equipment would 

be required to move PHC impacted soils from the site.   

 

Since the contamination will be completely removed from the Site, it meets all of the remedial objectives; 

however, the major disadvantage of this method is the cost for shipping the material off-site.   

 

This option is favourable because it removes the material from the site, thus prohibiting future site visits 

for biological and/or aeration treatment or monitoring purposes.  It is anticipated that the cost of removing 

the material via barge is more cost effective than building, operating and monitoring a biological and/or 

aeration treatment cell or landfill.  This remedial option would meet all clean-up objectives. 

Option #2: On-Site biological and/or aeration treatment(Type B Hydrocarbon exceedances) Off-Site 

Disposal (Type A exceedances) 

Option 2 for handling the petroleum contaminated soils is the use of a land farm for Type B exceedances 

with removal and off-site disposal of Type A exceedances (which are recalcitrant to biological and/or 

aeration treatment activities in the Canadian North).  The off-site landfill disposal option is described 

above in Option #1.  Biological and/or aeration treatments are a remediation technique used to reduce the 

hydrocarbon levels in soil via volatilization, biodegradation and photo degradation.  The hydrocarbon 

soils are spread out on a self-contained, lined treatment cell Chemical amendments (fertilizer) and water 

may be added to the soil to promote biodegradation of the hydrocarbons.  The soil is scarified or "turned" 

using heavy equipment to break up the soil, add oxygen and promote volatilization.  Microbes in the soil 

(bacteria and fungi) breakdown the hydrocarbon chains converting them into biomass.   

 

On-site borrow sources may be used for the construction of the Biological/Aeration Treatment Unit.  In 

order to carry out this remedial process, a Biological/Aeration treatment unit footprint area of 

approximately 6,410 m
2
 would be required for the Site (at a lift thickness of 0.3 m).  A suitable location 

with this area was identified as the saddle location along the road connecting the Upper Site and the 

Lower Site.   

 

In a northern climate, a minimum of two to five years is required for remediation depending on 

temperatures, moisture, soil contaminants, and fertilizer application/soil turning.  More rapid attenuation 

has been observed in using an Allu bucket technique at other DEW Line locations.  Biological and/or 

aeration treatment requires a work crew to visit the FOX-D site to scarify the contaminated soil, add the 

chemical fertilizer, and monitor the soil contamination levels.  Once the soil has been remediated below 

the applicable criteria, the biological/aeration cell may be decommissioned in place and contoured into 

natural topography.  Biological/aeration treatment processes will be carried out while the site is in 

operation.  It is anticipated that concentrations in soil may be reduced to values below the applicable 

AMSRP criteria in this timeframe.   

 

The general steps for on-site treatment are as follows: 

 Perform bench scale testing to optimize the treatment process prior to treatment cell construction 

and mobilization of equipment to Site; 
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 Grading and construction of a biological and/or aeration treatment cell with an impermeable liner 

and perimeter berms.  Seepage collection points or groundwater monitoring wells should be 

included to ensure the integrity of the impermeable liner.  Some leachate is anticipated based 

upon the Phase III ESA findings for F2 and F3 PHCs.  The design requires a sump and leachate 

collection within the design; 

 Excavation and hauling of PHC impacted soils to the treatment cell site; 

 Treatment and tillage of PHC impacted soils.  Demarcation of the impermeable liner is needed to 

ensure that it is not damaged during treatment.  Treatment including nutrients and aeration should 

be considered to meet the remedial targets; 

 Collection and submission of soil analytical samples from the treatment cell to quantify the level 

of contamination, nutrient and microbial levels, and determine need for additional treatment; and, 

 Once the soils are successfully remediated, clean soils will be backfilled into original locations or 

used as fill for areas across the site.  Reclamation activities may include grading to promote 

natural drainage of water, seeding, and if required, fertilization.  The artificial liner will be 

removed and disposed off-site prior to site closure activities. 

 

An advantage of biological and/or aeration treatment is that the contamination is eventually eliminated.  

This eliminates the need for long-term inspections and monitoring, and removes any long-term liability of 

the site.  Notable disadvantages include the time and effort required for the construction of the treatment 

cell and the remediation process, as well as monitoring the activity and ensuring the material is 

remediated to the applicable criteria.   

 

Biological and/or aeration treatment of the PHC contaminated soils would meet the INAC Clean-up 

Objectives one, two and three. 

Option #3: Landfill On-Site 

A secure landfill was evaluated as a third option.  A landfill can be constructed at the FOX-D site using 

the available borrow sources.  A landfill containing contaminated soils shall have an engineered clay or 

synthetic liner to ensure the contaminants within the soil are not allowed to become mobile.  Proper 

design of the landfill will ensure that permafrost is developed within the landfill to further decrease the 

mobility potential of the contaminants.   

 

Advantages of the landfill are that the remedial work can be completed in one season.  Disadvantages for 

this option are similar to the capping option (described below).  The main disadvantages of landfilling the 

contaminated soils are that the contamination will remain on-site.  This requires long term inspections and 

monitoring of the landfill at significant extra capital and labour costs to ensure the contamination remains 

contained within the landfill.    

 

The landfill option meets INAC Clean-up Objectives one, two, and three; however, long term monitoring 

and inspections of the landfill are required as the contamination will remain on-site.  Consequently, the 

cost for building and monitoring a landfill is likely off-set by the cost to excavate the material and dispose 

of it off-site.  Due to the lack of suitable space for landfilling soils on-site, this will not be pursued further 

as a viable remedial option. 



Public Works and Government Services Canada  Final Report 

FOX-D Remedial Action Plan   

 

  

Dillon Consulting Limited – March 2014 – Project Number: 13-7942 20 

Option #4: Engineered Cap in Place 

Option 4 for dealing with the hydrocarbon contamination at the FOX-D site is to grade and cover the 

contaminated areas with an engineered cap.  The cap would consist of a 1.0 m thick layer of compacted 

engineered fill, graded to promote drainage.    

 

A cap would reduce the amount of rain and surface water coming into contact with the contamination and 

prevent further dispersion of the hydrocarbon contamination.  The cap would eliminate the possibility of 

humans and/or fauna from coming into contact with the contamination.  This remedial option has a 

relatively low cost and a minimal level of effort.  The capping of the hydrocarbon contaminated soils 

could easily take place during other site remedial activities.   

 

In addition to the engineered cap a chemical amendment can be added to the contaminated soil.  The 

chemical amendment (fertilizers, nutrients, nitrogen etc.) promote biodegradation of the hydrocarbons by 

providing the necessary chemicals and nutrients required by the microbes for the degradation to occur.   

 

The hydrocarbon impacted soils are excavated and the chemical amendment would be mixed into the 

soils and the soils would be replaced and capped as noted above.  The additional costs for the chemical 

amendment include the costs for the excavation of the impacted areas; the addition of the amendment, the 

amendment itself and the cost to replace and compact the soils after the amendment is added.  The 

availability of suitable borrow materials required for an engineered cap may impact cost and/or 

feasibility. 

 

Disadvantages associated with this remedial option are that it would require further monitoring events to 

ensure the capping system remains in good condition (no erosion, frost heaving) and that the 

hydrocarbons do not become mobile.  The capping would greatly reduce the natural occurring 

bioremediation of the soils by limiting the amount of oxygen reaching the contaminated soil.  Less 

oxygen reduces the rate of aerobic degradation of the hydrocarbons.  There would be little to no control 

over the bioremediation process and on-going monitoring of the contaminated area would be required.  As 

the impacts are not being attenuated and remain on-site, long-term monitoring may be required.   

Option #5: In Situ Soil Vapour Extraction 

Vapour extraction is a remedial method used to remediate hydrocarbon contaminated soils.  Air is pushed 

or drawn through the contaminated soils and the lighter end hydrocarbons volatilize into the air.  The air 

is then released into the atmosphere or run through carbon filters to remove the hydrocarbons.  

Contamination favouring this option is light end hydrocarbons (F1 Fractions).  Heavier fractions of 

hydrocarbons are less likely to volatilize and require different remediation methods.  The soils must be 

porous, freely allowing the air to move through the soil and volatilize the hydrocarbons.  Poorly graded 

dry sands and gravels are ideal for vapour extraction.  Saturated well graded soils are not favourable for 

Soil Vapour Extraction. 

 

Vapour Extraction systems rely on powered blowers and require frequent adjustments and maintenance 

during the extraction process.  FOX-D is a remote, unmanned site, rendering this remedial measure to be 

costly.  The types of hydrocarbon contamination at FOX-D are not compatible with vapour extraction 

remediation methods.  The contamination at the FOX-D site comprises the larger fractions of 

hydrocarbons (F2, F3 and F4 at some locations).  Vapour extraction will not be explored further as a 

remedial option.   
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Option #6: Biopile 

A biopile is a remediation technology used to remediate hydrocarbon contaminated soils.  The PHC 

contaminated soils are collected into piles and wrapped in synthetic liners to promote anaerobic 

degradation of the hydrocarbons and retain heat to promote the bioactivity.  Temperatures measured 

within an active biopile are often much higher than ambient temperatures.    

 

Biopiling has had limited success as an effective remediation technique at remote and unmanned northern 

sites due to low ambient temperatures and the care and maintenance involved with operating the biopile 

system.  Biopiles will not be explored further as a remedial option. 

6.4.3.3 Remedial Options Analysis 

Cost of Remediation 

Each remedial option has been ranked as following: 

 

Lowest Cost: Option 4, In-situ engineered cap, is anticipated to be the most cost effective option. 

 

Middle Cost:  The costs for remedial Option 2 (biological and/or aeration treatment with some off-site 

disposal) are greater than for Option 4 due to cost for borrow material as well as design and the 

construction of the treatment cell and off-site disposal. 

 

Highest Cost: Off-Site Disposal to an approved Facility (Option 1) is estimated to have the greatest cost. 

Effectiveness in Meeting Remedial Goals 

Each remedial option has been ranked as following: 

 

Most Effective: Excavate the impacted soil and remove it off-site for disposal in an approved off-site 

licensed disposal facility.  This option results in the complete removal of the source and its associated 

environmental liabilities. 

 

Middle: Single stage biological and/or aeration treatment is considered to be the next most effective 

option as PHCs will biodegrade and be chemically broken down over time within a reduced timeframe.  

All biological and/or treatment options will achieve the remedial targets required for the Site. 

 

Least Effective: In-situ engineered capping is considered to be the least effective as the source will 

remain on-site and minimal degradation will occur.   

Timeframe for Remediation 

Each remedial option has been ranked as following: 

 

Shortest Timeframe: Excavate the impacted soil and remove off site for disposal is considered the most 

time effective, as it is anticipated that this option will require one to two years to complete including off-

site transport via barge/ship. 

 

Middle: In-situ engineered capping is anticipated to be completed within one to two years. 
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Longest Timeframe: Biological and/or aeration treatment is anticipated to take two years until remedial 

works are completed that meet applicable remedial targets.   

Ease of Implementation 

Easiest to Implement: Covering impacted soils in situ using developed aggregated on-site is anticipated 

to have the greatest ease of implementation. 

 

Middle: Biological and/or aeration treatment using onsite developed aggregate is anticipated to have more 

complexity than option #4, due to the design and construction of a suitable treatment facility.   

 

Hardest to Implement: Off-site removal to an approved off-site facility is anticipated to have some 

difficulty due to the logistical challenges of transporting a large volume of impacted soil from Davis Strait 

by barge, and to transport the impacted soil to an approved off-site facility. 

Regulatory Acceptance 

Each remedial option has been ranked as following: 

 

Greatest Regulatory Acceptance: Excavate the impacted soil and remove off site for disposal is 

considered to have greatest regulatory acceptance due to removing fully removing site impacts in a short 

timeframe from the Site. 

 

Middle: Biological and/or aeration treatment (Option 2) using on-site developed aggregate is anticipated 

to have regulatory support as native bedrock will be used ensure no invasive species are introduced from 

off-site aggregate.   

 

Lowest Regulatory Acceptance: Engineered Cap, Leave In-Situ is expected to have the lowest level of 

regulatory support as remediation efforts are non-destructive and will require further visitation at the Site. 

Community Acceptance 

Biological and/or aeration treatment was presented as the selected remedial option at the Community 

Consultation.  No objections were raised.  
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Preferred Remedial Option: 

The options are evaluated below: 

Table 6-3: Hydrocarbon Remedial Options Analysis 

Option/Attribute 
Attribute 

Weighting 

Excavate, Off-

Site Disposal 

Biological and/or 

Aeration 

Treatment On-

Site 

Engineered Cap, 

Leave In-Situ 

Cost 25% 1 2 3 

Effectiveness in Meeting Remedial 

Goals 
15% 3 2 1 

Ease of Implementation 15% 2 1 3 

Regulatory Acceptance 15% 3 2 1 

Anticipated Community Acceptance 15% 2.5 2.5 1 

No Loss of Natural Capitol 10% 1 3 2 

Timeframe for Remediation 5% 3 1 2 

Total Score  16 14 13 

Weighted Score  1.8 1.8 1.5 

Number of High Scores  3 1 2 

Ranking  1 3 2 

Based upon the remedial option assessment, biological and/or aeration treatment on-site combined with 

off-site disposal at an approved disposal facility is the preferred remedial option.  This option will address 

all remedial objectives in a more cost-effective approach than shipping all PHC-impacted soils off-site. 

 

The following are potential issues with disposing of the PHCs at an approved off-site facility: 

 

Special approval from AANDC and PWGSC, after further community discussion, should be considered 

regrading backfilling excavations; this may further reduce the need for aggregate and reduce the overall 

cost for this remedial option.   

 All excavations should be sloped to the natural terrain to ensure safety if this alternate option is 

adopted; 

 All of the PHC impacted soil should be acceptable for disposal in a licensed disposal facility 

subject to landfill characterization.  Waste manifests, and off-site landfill approval is required 

before removing the PHC impacted soil from the property, as per the Government of Nunavut 

waste transfer guidelines defined in the Contaminated Site Remediation Guidelines (Government 

of Nunavut, 2009); 

 Proper containment for sea transport is needed; 

 Impacted soil should be handled properly, following Government of Nunavut and other Federal 

guidelines (regardless of remedial option); and, 

 There will be additional logistical planning associated with transporting the required material (i.e. 

geosynthetic liner) to Site.  The equipment requirements will likely remain similar to construction 

equipment required for other tasks associated with Site clean-up. 
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6.5 Site Materials 

6.5.1 Non-Hazardous Materials 

Approximately 21,827 m
3 

of non-hazardous materials are estimated to be deposited at the FOX-D 

Intermediate DEW Line site.  This volume estimate includes an estimate for 6,645 m
3
 of buried, half-

buried debris and scattered debris in Class C dumps, and 800 m
3
 of debris that will be generated when the 

remaining structures and foundations buildings are demolished.  Once all the structures have been 

demolished to their foundations, the demolished material can be collected and transported off-site. The 

total non-hazardous materials to be moved off-site is approximately 6,040 m
3
, with a potential additional 

8,793 m
3 

from APEC 11A (Landfill, unknown waste).  The following table presents a summary of the 

non-hazardous locations of the non-hazardous materials.    

Table 6-4: Summary of Non-Hazardous Materials 

Location 
Volume 

(m3) 
Comments 

Upper and Lower Sites 1.50 

76 steel drums were observed scattered throughout the 

upper and lower sites.   

Does not include suspected buried or partially buried drums. 

APEC 1A - Transfer Tank APEC 1B - POL 

Tanks 
17.3 

Tanks include the POL tanks at the upper site and the 

transfer tank at the upper site. 

APEC 1B - POL Tanks  

APEC 3 - Burnt Building Remains  

APEC 12 - Landing Area 

0.2 

Pipes/drains include the valve at the former POL tanks at 

the Lower site and the underground pipes at the burnt 

remains and the POL tanks area at the upper site. 

APEC 2 - Antenna 1.8  Radio Antenna 

APEC 9A - Dump Site 1.75 
Includes the metal cabinets within the dump site and the 

metal cabinets located 20 - 25 m northeast of the dump site.   

APEC 6 - Former Garage (Upper Site) 256.2 Staining observed on the concrete foundation. 

APEC 4 - Warehouse Foundation (Upper Site) 215.4 Concrete Foundation 

APEC 1B - POL Tanks (Upper Site) 32.5 POL Tank Foundation (2 foundations) 

APEC 2 - Antenna (Upper Site) 100 Concrete Anchors (3 anchors) 

APEC 11A - Construction Camp (Lower Site) 43.9 Concrete Foundation at Construction Camp 

APEC 12 - Barge Landing (Lower Site) 32.5 Former POL Tank Foundation (2 foundations) 

APEC 12 - Barge Landing (Lower Site) 1.7 Thrust Blocks (3 blocks) 

APEC 12 - Barge Landing (Lower Site) 1.8 Valve Thrust Blocks (2 blocks) 

APEC 9 - Dump Site (Upper Site) 6,095 

Exposed and partially buried metal waste, drums, metal 

cabinets, PCB transformer and asbestos observed within the 

dump site. 

APEC 10 - Dump Site (Upper Site) 550.7 

Landfill area not identified in previous reports. 

Exposed and partially buried metal waste and drums 

observed within the dump site. 

APEC 11A - Construction Camp Landfill 

(Lower Site) 
4,885 

Landfill area not identified in previous reports. 

Exposed and partially buried metal waste and drums 

observed in landfill. 

APEC 11A - Construction Camp Landfill 

(Lower Site) 
8,793 Landfill area not identified in previous reports. 

APEC 11A - Construction Camp (Lower Site) 577.9 Surface staining. 

APEC 11B - Construction Camp (Lower Site) 219 Partially buried drums visible. 

TOTAL ESTIMATED VOLUME OF  

NON-HAZARDOUS DEBRIS 
21,827m3 
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The total estimated volume of on-site non-hazardous debris is 21,827 m
3
, taking into account the volume 

of crushed barrels.  Based on the soil sample results and inspections of the buried debris, the buried debris 

areas on the Upper Site are classified as Class C landfills in accordance with the INAC AMSRP, March 

2009.  Non-hazardous waste remaining behind in Class Dumps is estimated to be 6,645 m
3
, with a total 

estimated volume of 14,834 m
3
 non-hazardous waste to be handled. 

 

Remedial options for the buried debris include the following: Firstly, the buried or partially buried debris 

areas can be crushed and stabilized/capped in place.  The second option involves unearthing the debris, 

followed by assessing and sorting the debris, and disposing of the debris according to the remedial option 

selected.    

 

The 2013 Phase III ESA included the collection and analysis of concrete samples collected from three 

areas of the site.  As reported, the analysis indicated PCBs concentrations less than 50 ppm in all the 

samples.    

 

All buildings/infrastructure shall be demolished to their foundations in accordance with the INAC 

AMSRP, March 2005/2009.  All barrels shall be addressed using the Department of National Defence 

(DND) DLCU Barrel Protocol (Appendix C).   

 

A detailed summary of the non-hazardous materials located at the FOX-D site is provided in 

Appendix E.  Remedial options for non-hazardous materials are described below, and options for 

hazardous materials are discussed in Section 6.5.2. 

6.5.1.1 Remedial Options 

Option #1: Buried in Place 

Once all the structures have been demolished to their foundations, the site materials can be buried in 

place.  The debris would be flattened and covered with compacted engineered fill or placed in a nearby 

excavation or low spot in the surrounding terrain and then covered with compacted fill.   The cover of 

compacted fill must be engineered to promote positive drainage and the cap must be graded to match 

surrounding terrain.  Advantage of this method is that it is less expensive as the contractor does not have 

to remove, transport and place material in a landfill some distance away.  The disadvantages of this 

method is that the material is not placed in a secure engineered landfill and that a large contractor effort 

would be required to move fill to cover the debris piles that are scattered around the site.  In the event that 

additional debris is discovered on site, the debris shall be addressed using the INAC AMSRP, March 

2009.   In the event that the materials are buried on-site, future monitoring would be required.   

Option #2: Consolidate Wastes and Place in On Site Non-hazardous Waste Landfill 

Once all the structures have been demolished to their foundations, the demolished materials as well as the 

non-hazardous materials from the surface debris piles that are scattered around the site, as well as from 

the buried debris area would be transported to an engineered, on-site landfill.  This option is more cost 

intensive, but it gathers all the site material into one secure area reducing future monitoring inspection 

efforts.   

 

Placing the non- hazardous demolition waste in an on-site engineered landfill is in accordance with the 

INAC AMSRP, March 2009.  
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The largest volume of non-hazardous materials that a new, on-site, engineered landfill is estimated to 

accommodate is 12,000 m
3
, assuming 1 m of excavation (to bedrock) and 2 m of above grade material, 

with a footprint of 50 x 70 m.  The estimated volume of debris at the upper site is 800 m
3
 (not including 

debris located at APEC 9 (northeastern dump site).  The total estimated volume of on-site non-hazardous 

debris to be handled is 14,834 m
3
.  The amount of debris is greater than what an on-site engineered 

landfill can accommodate.  Regardless, some debris materials will need to be removed off-site for 

disposal.    

Option #3: Off-site Disposal 

Once all the structures have been demolished to their foundations, the demolished material can be 

collected and transported off-site (approximately 14,834 m
3
).  As FOX-D has sea access, materials would 

be hauled down to the Lower Site barge landing area (APEC 12) for barge pick up and disposal at another 

location.  Due to the large costs associated with hauling demolition material and barging, off-site disposal 

is often deemed to be a lesser cost-effective remedial option. 

6.5.1.2 Remedial Options Analysis 

Cost of Remediation 

Each remedial option has been ranked as following: 

 

Lowest Cost: Option 1, In-situ engineered cap, is anticipated to be the most cost effective option. 

 

Middle Cost: Off-Site Disposal to an approved Facility (Option 3) is estimated to have the next lowest 

cost.   

 

Highest Cost: The most costly remedial option is landfilling (Option 2).  Regardless, some non-hazardous 

material will need to be shipped off-site.  The costs for this remedial option are very high due to cost for 

borrow material as well as design and the construction of the landfill. 

Effectiveness in Meeting Remedial Goals 

Each remedial option has been ranked as following: 

 

Most Effective: Debris removal from the site for disposal in an approved off-site licensed disposal 

facility.  This option results in the complete removal of the source and its associated environmental 

liabilities.  No further site monitoring required. 

 

Middle: Landfilling is anticipated to be less effective than full removal, and more effective than in-situ 

burial.  Material will be contained on-site in a controlled, engineered facility. 

 

Least Effective: In-situ engineered capping is considered to be the least effective as all materials will 

remain on-site. 
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Timeframe for Remediation 

Each remedial option has been ranked as following: 

 

Shortest Timeframe: Debris burial is anticipated to have the shortest timeframe and may take two to three 

years. 

 

Middle: Debris removal for off-site disposal is anticipated to take longer than capping, as material will 

need to be crushed and packaged for transport. 

 

Longest Timeframe: Landfill construction is anticipated to take the longest, as both a landfill facility will 

need to be constructed and extraneous debris materials will need to be crushed and packaged for 

transport.   

Ease of Implementation 

Easiest to Implement: Covering impacted soils in situ using developed aggregated on-site is anticipated 

to have the greatest ease of implementation. 

 

Middle: Off-site removal to an approved off-site facility is anticipated to have some difficulty due to the 

logistical challenges of transporting a large volume of impacted soil from Davis Strait by barge, and to 

transport the impacted soil to an approved off-site facility. 

 

Hardest to Implement: Landfill construction, combined with off-site removal to an approved off-site 

facility is anticipated to have the greatest difficulty due to the logistical challenges as mentioned above, as 

well as the construction of an engineered landfill on-site at a remote, northern location. 

Regulatory Acceptance 

Each remedial option has been ranked as following: 

 

Greatest Regulatory Acceptance: Debris removal for off-site disposal is considered to have greatest 

regulatory acceptance due to fully removing site impacts in a short timeframe from the Site. 

 

Middle: Landfilling is anticipated to have regulatory support, as both debris removal for off-site disposal 

and landfilling non-hazardous debris in an engineered landfill is acceptable under the Remediation 

Protocol (INAC, 2009).   

 

Lowest Regulatory Acceptance: Engineered Cap, Leave In-Situ is expected to have the lowest level of 

regulatory support as remediation efforts are non-destructive and will require further visitation at the Site. 

Community Acceptance 

Off-site disposal was presented as the selected remedial option at the Community Consultation.  No 

objections were raised.  
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Preferred Remedial Option: 

The options are evaluated below: 

Table 6-5: Non-Hazardous Materials Remedial Options Analysis 

Option/Attribute 
Attribute 

Weighting 

Off-Site 

Disposal 
Landfill On-Site 

Engineered Cap, 

Leave In-Situ 

Cost 25% 1 2 3 

Effectiveness in Meeting Remedial 

Goals 
15% 3 2 1 

Ease of Implementation 15% 2 1 3 

Regulatory Acceptance 15% 3 2 1 

Anticipated Community Acceptance 15% 3 2 1 

No Loss of Natural Capitol 10% 3 2 3 

Timeframe for Remediation 5% 3 2 1 

Total Score  18 9.5 14.5 

Weighted Score  2.4 1.9 2.0 

Number of High Scores  5 0 3 

Ranking  1 3 2 

6.5.1.3 Recommendation 

It is recommended that non-hazardous waste materials (14,834 m
3
, excluding materials to remain in 

APECs 9 and 10) to be collected, consolidated and packaged for off-site disposal.  APECs 9 and 10 will 

be regraded and remain in place. 

 

Remedial options for APEC 9 are assessed separately and discussed in Section 6.5.3. 

6.5.2 Hazardous Materials 

Hazardous materials are known to be present at the FOX-D Site based on assessment work completed in  

2013.  A detailed inventory of hazardous waste is provided in Appendix E.  All hazardous materials 

(with the exception of Asbestos Containing Materials) will be containerized and labelled in accordance 

with the Transportation of Dangerous Goods Act in Accordance with the INAC Abandoned Military Sites 

Remediation protocol and disposed of off-site.   

 

Approximately 0.031 m
3
 of PCB/Lead painted materials and 1.54 m

3
 of hazardous materials (asbestos 

materials and lead-acid batteries) were identified during the 2013 environmental site assessment.  Lead 

impacts associated with paint samples from APEC 2 (Antenna) were deemed to be non-hazardous; 

however, PCBs measured in paint samples from APEC 2 were above the Federal Health Canada guideline 

(2.0 µg/g), but below the CCME waste management criteria (<50 mg/kg). 

 

A detailed description of the painted materials that are considered hazardous/ non-hazardous is provided 

in Appendix E.  The presented volumes of hazardous materials, includes potential materials that may 

have been deposited in the northeast slope dump, based on previous assessments (1994) and field 

observations.    
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6.5.2.1 Collected Water 

Disposal on Ground 

The investigation work completed by Dillon and KGS Group in 2013 confirmed that the dissolved metal 

concentrations in the water that has collected in the barrels meets DLCU barrel protocol and is suitable 

for ground disposal following polishing with adsorbent material. 

6.5.2.2 Asbestos 

Asbestos is an inhalation hazard and is more of a safety hazard than a hazardous waste, but due to special 

handling, precautions and disposal, it is similar in nature to hazardous waste and needs to be dealt with 

adequately.  Approximately 1.3 m
3 

of asbestos will need to be removed and appropriately disposed of, 

according to the applicable guideline (Government of Nunavut, 2011). 

 

Asbestos Containing Materials (ACM) at the FOX-D site is limited to the main station area.  Asbestos is 

located throughout the remaining structures and within the buried debris piles.  Asbestos Containing 

Materials (ACM) includes floor tiles, pipe insulation, fire door insulation, transit board, and vermiculite 

insulation.  All asbestos is to be properly abated, in accordance with applicable Federal and Territorial 

Asbestos regulations, prior to any demolition activities.   

Option #1: Asbestos Abatement, Place in On-Site Landfill 

All asbestos is to be abated in accordance with applicable Federal and Territorial Asbestos regulations 

and guidelines.  All ACM debris shall be abated and placed in a sealed, airtight container, clearly labelled 

"ASBESTOS".  The material will be double-bagged or containerized in a sound, sealable and not-

damaged or leaking container, in accordance with the applicable guideline.  The asbestos is then placed in 

the engineered landfill constructed on-site.  The location of the asbestos material located within the 

landfill should be noted for future reference.  This method is in accordance with the INAC AMSRP. 

Option #2: Asbestos Abatement, Remove Off-Site 

The asbestos would be hauled to a staging area, and then hauled by barge or ship to another suitable 

location for landfilling.  The steps are as follows: 

 Conduct removal of asbestos materials.  Asbestos should be handled and removed by trained 

personnel and double-bagged or containerized in a sound, sealable, undamaged and/or non-

leaking container, in accordance with the applicable guideline; 

 Haul to staging area; and, 

 Load and haul for further shipment to a licensed disposal landfill for this type of hazardous waste. 
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The options are evaluated below: 

Table 6-6: Asbestos Remedial Options Analysis 

Option/Attribute 
Attribute 

Weighting 

Excavate, Off-Site 

Disposal 
Landfill On-Site 

Cost 25% 1 2 

Effectiveness in Meeting Remedial Goals 15% 2 1 

Ease of Implementation 15% 2 1 

Regulatory Acceptance 15% 2 1 

Anticipated Community Acceptance 15% 2 1 

No Loss of Natural Capitol 10% 2 1 

Timeframe for Remediation 5% 2 1 

Total Score  13 6 

Weighted Score  2 1 

Number of High Scores  6 1 

Ranking  1 2 

 

The highest ranked and preferred option meets the INAC Abandoned Military Site Clean-up Protocol 

Clean-up Objectives one, two, and three.  It is recommended that the asbestos-containing materials be 

containerized and disposed off-site.  There will be additional logistical planning associated with 

transporting the asbestos waste off-site and determining landfill acceptance of the asbestos waste at a 

licensed disposal facility. 

6.5.2.3 PCB & Lead Contaminated Paint 

Landfill On-Site 

Paint abatement consists of physically removing the PCB and/or lead contaminated paint from the 

substrate.  This is accomplished by physical scrapping, chemical stripping, sand blasting and various 

other abrasive physical removal techniques.  As the paint being removed contains lead and or PCBs, 

abatement methods must be conducted in a manner that protects the worker and the environment from 

PCB and lead contamination.  Abatement methods generating dust must be conducted in a sealed, 

negative pressure environment with the area exhaust filtered with a certified High Efficiency Particulate 

Air (HEPA) Filter.  Misted water is used to control the paint dust, requiring the waste water to be filtered 

to remove the contaminated paint or collected and treated as hazardous waste.  These required mitigation 

measures increase costs dramatically. 

 

The lead paint would be removed from the POL tanks; they would be then be dismantled and placed in 

the landfill.  The steps are as follows: 

 Clean the inside of the tanks and drain any remaining fuel/fluids from the excavator (note liquid 

from cleaning would need to be treated/tested for disposal); 

 Construct an enclosure over and around the tanks and excavator that will sufficiently collect the 

paint chips and prevent them from contaminating adjacent areas.  Remove paint by sandblasting 

or scrapping and collect the sand/paint for disposal off-site in a licensed disposal facility for 

hazardous waste; 
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 Dismantle and cut apart; 

 Sample the surrounding soil to determine that the paint did not contaminate the soil; and, 

 Landfill and cover. 

 

Paint Removal, Off-site Disposal 

This option would meet the INAC clean-up objectives for restoring the site to an environmentally safe 

condition and preventing the migration of the contaminants as all of the PCB containing paint would be 

removed from site.  The abatement process as described above is involved and costly.  The abatement 

costs combined with the disposal costs make this option less cost effective. 

Leave Paint, Off-site Disposal 

As an alternative to paint abatement, building materials painted with contaminated paint can be 

dismantled and disposed of as hazardous materials, bypassing the requirement for the paint to be abated.   

The transport and disposal costs are higher due to the fact that the painted building materials are disposed 

of along with the paint; however, these additional costs are smaller than the additional costs of paint 

abatement.  As there is minimal scrapping and abrasion during the dismantling activities, negative air 

enclosures and filtration systems are not required.  Dismantled material volumes can be minimized by 

cutting and compacting.   

Table 6-7: Summary of Remedial Options for PCB & Lead Contaminated Paint 

Option/Attribute 
Attribute 

Weighting 

Leave Paint, 

Off-Site 

Disposal 

Remove Paint, 

Off-Site Disposal 

Remove Paint, 

Landfill On-Site 

Cost 25% 3 2 1 

Effectiveness in Meeting Remedial 

Goals 

15% 1.5 1.5 3 

Ease of Implementation 15% 2 1 3 

Regulatory Acceptance 15% 3 2 1 

Anticipated Community Acceptance 15% 3 2 1 

No Loss of Natural Capitol 10% 3 2 1 

Timeframe for Remediation 5% 3 2 1 

Total Score  18.5 12.5 11 

Weighted Score  2.6 1.8 1.6 

Number of High Scores  5 0 2 

Ranking  1 2 3 

 

The highest ranked and preferred option meets the INAC Abandoned Military Site Clean-up Protocol 

Clean-up Objectives one, two, and three.   

 

It is recommended that the lead and PCB amended paint materials that are tested to be hazardous, be 

dismantled and disposed off-site.   
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This remedial method is in accordance with the INAC AMSRP, March 2009.  Care is to be taken during 

the dismantling to prevent dust and paint chips from being released into the environment and to protect 

the workers that are conducting the dismantling from PCB and lead contamination.  All dismantled PCB 

and/or lead contaminated paint material shall be packaged, transported and disposed of in accordance 

with the current regulations governing the handling and disposal of hazardous materials.   

6.5.3 Buried Debris in Existing Class C Landfills 

Ordinarily, due to the high potential that hazardous building materials have been deposited in the buried 

debris areas, and that these materials may contain products with PCB levels greater than 50 ppm 

(regulated by CEPA), it would be recommended that the buried waste sites be unearthed, sorted, and 

disposed of accordingly.  Field investigations conducted in 2013 (Dillon, 2013) observed minimal, 

isolated PCB impacts in the dump areas.  However, the health and safety risks associated with access and 

de-stabilizing the northeast slope dump (APEC 9) by debris removal may outweigh the environmental 

hazards posed by burying and stabilizing the debris in-situ.  Steep slopes govern the area and limits 

access.  There are health and safety concerns associated with de-stabilizing the northeast slope by debris 

removal.   

 

Two options are available for the material located at APECs 9 and 10 and are discussed below. 

6.5.3.1 Remedial Options 

Option #1: Re-stabilize and Bury In-Situ 

Remedial Option 1 would involve re-stabilizing non-hazardous materials in the Northeastern slope dump 

and eliminating void space to the fullest extent possible.  An access road, starting from the POL Tank 

Area and extending along the north side of the slope will need to be constructed, to allow heavy 

equipment access to the area.  Un-buried debris will be removed for off-site disposal.  The material will 

be stabilized, covered with borrow material and re-graded to protect the area from erosion and cover 

degradation.   

 

Under this remedial option, it is recommended that non-hazardous debris at the Upper Site (such as 

concrete foundation fragments and paint-splattered rocks) be used to fill void space in the dump site and 

brace the material from erosion down-slope.  Both concrete and the rocks are non-hazardous, but are 

heavy materials and will increase shipping and disposal costs for off-site disposal. 

 

Soil impacts associated with this area were observed to be non-migratory.  Stabilization and covering of 

this material would effectively cut off all potential ecological, environmental and human health risks.   

 

On-going monitoring of the site would not be required under the AMSRP (INAC, 2009), as the area will 

remain a Class C landfill.  Based on results from the Phase III Environmental Site Assessment and field 

observations in 2013 (Dillon-KGS Group, 2013), there is no evidence for contaminant migration from the 

dump. 
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Option #2: Excavate all Materials for Off-Site Disposal 

Under Option 2, all materials in APECs 9 and 10 would be removed, packaged for off-site disposal.  

Provided the unknowns associated with the buried materials, the amount of visible void space and 

topography, the length of time for Option 2 will extend the remediation program by an estimated three 

years.  A secondary access road may need to be constructed on the southern side of the summit.  The 

removal of materials from APEC 9 will need to proceed slowly, with great care taken to maintaining 

slope stability.   

6.5.3.2 Remedial Options Analysis  

Additional costs associated with Option 2 include the addition of heavy materials for disposal and 

additional time during the remediation phase.  Option 2 would allow for a complete, walk-away site 

approach and fulfill all remedial objectives.   

Table 6-8: Class C Dump Remedial Options Analysis 

Option/Attribute 
Attribute 

Weighting 

Excavate, Off-Site 

Disposal 
Leave In-Situ 

Cost 25% 1 2 

Effectiveness in Meeting Remedial Goals 15% 2 1 

Ease of Implementation 15% 1 2 

Regulatory Acceptance 15% 2 1 

Anticipated Community Acceptance 15% 2 1 

No Loss of Natural Capitol 10% 1 2 

Timeframe for Remediation 5% 1 2 

Total Score  10 11 

Weighted Score  1.5 1.5 

Number of High Scores  3 4 

Ranking  2 1 

 

Based upon the remedial option assessment, in-situ burial is the preferred remedial option.  Off-site 

disposal is more effective removing all impacted soils from the Site, however, due to the longer 

timeframe is significantly more expensive than stabilizing and burial.     

6.5.3.3 Recommendations 

It is recommended that the northeastern dump slope be stabilized and covered with granular material.  It is 

recommended that the remedial/excavation work in the buried debris areas be completed following a 

specific work procedure and on-site workers will need to wear the appropriate level of PPE and be 

properly trained.  During the sorting operation, specific items that should be removed from the non-

hazardous debris include asbestos containing material tiles and insulation.  Stabilization, compaction and 

erosion protection were presented as the recommended remedial options for the Upper Site Dumps 

(APECs 9 and 10).   
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6.5.4 Physical Hazards 

Physical Hazards are considered to be man-made structures; openings and other features that could 
constitute a risk to humans.  All areas with half-buried debris pose physical hazards to humans.  A 
specific safety plan will have to be completed for removal of debris that is located on steep slopes and for 
sorting of material in the debris areas.  This will include, but not be limited to type and placement of 
equipment and proper safety gear for people working in these areas. 

6.6 Recommended Remediation Options 

Table 6-9: Summary of Recommended Remediation Methods 

Environmental 
Concern 

Site Assessment Findings Recommendation Remediation Method 

Metals 
Contaminated 
Soils 

193 m3of soils with concentrations of Cu, Cd, 
and Zn, which exceed the DCC Tier II criteria 
were identified on-site.  This volume includes 
material that is co-contaminated with PAHs and 
PHCs.   

Excavate, containerize, and label soils that exceed 
DCC  Tier  II  criteria  and  dispose  off-site  at  an  
appropriately licensed facility.   

Petroleum 
Hydrocarbon 
Contaminated 
Soils 

Approximately 3,205 m3 of hydrocarbon 
contaminated soil in exceedance of the INAC 
Abandoned Military Site Remediation Protocol 
for PHC Soils. 

Screen  PHC  Type  A  soils  and  treat  in  on-site  
constructed biological and/or aeration treatment unit 
(3,005 m3). 
Excavate PHC Type B soils (200 m3) and place into 
containers, and ship off-site to a licensed disposal 
facility. 

Non-Hazardous 
Materials  

Approximately 14,834 m3 of non-hazardous 
debris consisting of heavy equipment, barrels, 
scrap metal, scrap wood, concrete, electrical 
equipment and plumbing parts to be handled and 
shipped off-site.   

All buried and partially buried debris in Class B 
dumps (APEC 11) should be excavated, sorted and 
separated into different waste types where it is safe 
and  practical  to  do  so,  and  disposed  off-site  in  an  
appropriate licensed facility.   
 
Buried debris that is inaccessible for excavation in 
Class C dumps (APECs 9 and 10) should be buried 
and re-stabilized in-situ.  Rocks and concrete 
foundations from APECs 1-4 to be used as rip-rap 
and  fill  in  void  space  at  APEC  9.   Area  will  be  
covered with rip rap and erosion resistant material 
for stability.   
 
All other debris is to be consolidated, packaged and 
shipped off-site to an appropriate licenced disposal 
facility. 

Water in Barrels Analysis of collected water in the abandoned 
barrels indicates that the dissolved metals meet 
DLCU barrel protocol. 

Disposal on ground is permitted once water has been 
polished with an absorbent materials, additional 
sampling of more barrels during remediation 
program is required. 

PCB/Lead 
Amended Paint 
Products 

Approximately 0.031 m3 of PCB/lead amended 
paint materials were discovered on site (not 
including metal) 

Dismantle contaminated paint items and ship off-site 
to an appropriate disposal facility.   

Hazardous 
Materials 

Approximately 1.82 m3of hazardous materials 
were identified at the site.  These materials 
consisted of lead acid batteries (0.22 m3) and 
asbestos containing materials (1.32 m3).   

All hazardous materials (such as batteries) will be 
containerized and labeled and shipped to be 
disposed at a licensed facility. 

Structures Upper Site POL Tanks (2) 
Upper Site Transfer Tank (1) 
Concrete Foundations 

All non-hazardous materials and debris from Upper 
Site structures buildings shall be demolished to their 
foundations and removed off-site for disposal at an 
appropriate licensed facility. 
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7 REMEDIAL DESIGN AND IMPLEMENTATION 

7.1 Remedial Objectives 

The remedial design for the FOX-D Intermediate DEW Line site has been developed in accordance with 

the Indian Affairs and Northern Development, AMSRP, March 2009.  The following section outlines the 

general design and implementation of the preliminary draft FOX-D RAP.   

 

Remedial Design and Implementation Objectives:  

1. Ensure safety of workers on-site; 

2. Prevent further contamination at the FOX-D DEW Line site; 

3. Minimize impact to environment, fauna, flora; and, 

4. Achieve remedial objectives.   

 

The contractor shall have a site specific, Health and Safety Plan in place and understood by all involved 

workers prior to work starting on the site.  Contractor shall have a spill contingency plan in place to deal 

with any unforeseen and accidental releases of contaminants. 

7.2 Remediation Logistics 

There is currently an airstrip at the Site and numerous locations suitable for helicopter and/or fixed wing 

aircraft landing.  Mob/demob is possible by sealift or barge, although it is anticipated that mob/demob 

will take place via sealift, with support and re-supply service provided by helicopter and/or charter plane.   

7.3 Camp 

A camp will be required during the remedial activities.  Although the hamlet of Qikiqtarjuaq is nearby, 

the ability to house and efficiently mobilize workers to the Site is not deemed to be feasible.  The camp 

must be large enough to support approximately 20 site workers and approximately three to five camp 

staff.  The camp shall include a potable water source, sewage collection, and treatment in accordance with 

all applicable guidelines and regulations, bear safety measures, emergency rations and an emergency 

rescue contingency plan.    

 

Two areas were identified as potential locations for construction and workers camps (Figure G-1).  The 

camp will need to house workers and will need to meet the specifications laid out by PWGSC and 

Workers Safety and Compensation Committee.  Facilities that will be required include the following: 

 Sleeping quarters; 

 Office (contains communications area); 

 Kitchen and dining area; 

 Bathroom and showers; 

 Laundry facilities; 
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 First aid facilities (may depend on the number of workers); 

 Sewage lagoon or water treatment system; 

 Incinerator; 

 Mechanics and equipment area that would have a petroleum and lube containment area, tanks and 

drums; 

 Water supply and pumps; 

 Diesel powered generator and back-up; and, 

 Emergency shelter. 

 

A water sample was collected by Dillon from the freshwater lake (Figures 1 and 3) and submitted for 

routine potable and total metals analysis (Dillon, 2013).   Results for major ion and total metals in the 

water sample were found to be below the CCME Guidelines for Canadian Drinking Water Quality.  It 

should be noted; however, that additional testing would be required on an on-going basis for potable use 

during remediation. 

7.4 Anticipated Contracting Equipment  

Anticipated equipment needs for this project are: 

 Excavator(s) to remove impacted soils for treatment and for use in trail and/or road 

improvements; 

 Front end loader(s) to consolidate materials and for road improvements; 

 Haul truck(s) to move materials to staging and treatment areas; 

 Crusher(s) to develop on-site aggregate material; 

 Waste incinerator(s) (both for the camp waste and for incineration of certain materials currently 

located on-site); 

 Dozer (s) to be used for landfill construction and road improvements; 

 Water truck to haul water to camp if required or for dust suppression; 

 Waste compactor; 

 Drum crusher; 

 All-terrain vehicle (s) with trailers; 

 Packer to ensure compaction is appropriate with the natural terrain; 

 Generators (for remedial equipment); and, 

 Other miscellaneous equipment determined by contractor. 



Public Works and Government Services Canada  Final Report 

FOX-D Remedial Action Plan   

 

  

Dillon Consulting Limited – March 2014 – Project Number: 13-7942 37 

7.5 Infrastructure/Roads 

7.5.1 Airstrip 

A more detailed discussion on the Airstrip condition is presented in the Phase III ESA.  If contractors are 

preparing to use the airstrip at FOX-D, it is recommended that the contractor evaluate the runway 

condition prior to use.  The contractor shall utilize the airstrip at its own risk.  The airstrip must be 

continually evaluated by the operational pilots and staff at the FOX-D site.  If and when excessive erosion 

and/or rutting are noted, the airstrip shall be repaired immediately as required and to the satisfaction of the 

operational pilots.  Further assessments and the use of a Boeing Penetrometer shall be employed before 

larger aircraft are taken under consideration for landing on the airstrip at FOX-D. 

 

Dillon-KGS recommend that no aircraft larger than the DHC-8 Twin Otter with tundra tires land at the 

airstrip at FOX-D.  Other permissible choices of similar weighted aircraft include DHC-6 Twin Otter 

Series 300, Beech King Air 100, 200 Series, and Beech King Air 300, 300C 350, 350C all equipped with 

larger tires suitable for gravel runway landings.   

7.5.2 Existing Roads 

Due to lack of upkeep and erosion, some portions of the existing roads to be utilized during remedial 

activities will require repair and upgrading.  The main road to be utilized on site will be the road leading 

from the airstrip to the main station area.  Areas requiring rebuilding, regrading and significant drainage 

control are shown on Figure 16 as “heavy regrading”.  This level of repair and rebuilding constitutes 

approximately 375 m (5%) of the total road length.  The remainder of the road will require some patching 

and topping up of existing road topping (medium grading) and/or localized grading (light grading).  This 

work can be completed using existing fill from the main station area and borrow material from the borrow 

source areas shown on Figures 2 and 19.  Suitable borrow materials are generally poorly graded sands 

and gravels with fine contents ranging from 2% to 32%.   

7.6 Borrow Source Development 

Borrow sources shall be developed in accordance with the Indian and Northern Affairs Canada AMSRP.  

Required borrow material shall be drawn preferentially from the main station area gravel.  Borrow source 

requirements required beyond those available amounts shall be taken from the borrow source areas as 

shown on Figure 19.   

 

Once the borrow source requirements for the FOX-D remediation have been satisfied all borrow sources 

will be re-contoured to restore natural drainage and to match surrounding topography and minimize 

changes to the existing permafrost regime. 

 

The sand and gravel borrow sources are estimated to contain approximately 68,000 m
3
.  It is anticipated 

that this amount is adequate for the remedial activities. 
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7.7 Potential Biological and/or Aeration Treatment Cell Construction 

The potential biological and/or aeration treatment cell location was selected based on the required 

treatment cell size, distance to material to be landfilled and distance to borrow sources.  The treatment 

cell location (shown on Figure 18) at the saddle requires the least amount of transportation for the 

majority of the soil and it is situated in an area where the probability of erosion and infiltration are 

minimized, has a southern exposure, and is contained within AANDC’s property boundary.   

 

The treatment cell shall be constructed in a controlled manner with minimal lifts to control compaction 

and settlement.  Surface water run-on and run-off will be controlled through proper grading to positively 

shed water and to prevent ponding and seepage into the treatment unit.  Consideration to the treatment 

cell cap angles must be designed as to not to encourage erosion of the capping material.  The treatment 

and surrounding berm areas will be lined with a geomembrane liner to prevent the migration of nutrients 

and PHC-impacted surface waters.  

7.8 Waste Handling Facility Construction 

A Waste Handling Facility (WHF) will be required at the FOX-D site to receive and sort various waste 

items.  The fluids handling area within the WHF shall be lined with an engineered clay/synthetic liner to 

prevent the migration of contaminants resulting from any accidental spills.  The fluids handling area is to 

be bermed and the engineered liner should have some fill cover to protect the liner integrity.  The waste 

handling facility shall have applicable safety items and PPE which include but are not limited to:  

extinguisher, first aid kit, eye wash station, emergency spill kit etc.  Materials to be received and sorted at 

the WHF include but are not limited to:  

 Barrels (Barrel Protocol);  

 Empty;  

 Unknown fluids;  

 POLs;  

 Cleaning, rinsate, crushing;  

 Batteries;  

 Compressed Gas Cylinders;  

 Items painted with PCB and Lead Paint; and, 

 Soils for off-site removal.   

 

The WHF area shall be located west of the barge landing area as shown on Figure 18.  The WHF will be 

surrounded by temporary road to provide access to vehicles and equipment required in the delivery 

sorting and transport of the site waste.  Upon decommissioning of the WHF the area beneath the facility 

shall be sampled for confirmatory purposes. 
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7.9 Schedule 

Assuming the project is tendered in the winter 2014, the following is a proposed schedule for the 

remediation of this site:  

 Community meetings (Winter 2014);  

 Permitting (Winter 2014 or Spring 2015); 

 Bidders site meeting (Summer 2014); 

 Contract tender (Summer 2014);  

 Contract award (Fall 2014); 

 Mobilization (Summer 2015);  

 Year 1 Remedial Activities (Summer 2016);  

 Year 2 Remedial Activities (Summer 2017); 

 Demobilization (Summer 2017); and, 

 Sea-lift Demobilization of Equipment (Summer/Fall 2017). 
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8 PROJECT AND LONG-TERM MONITORING 

The purpose of project and long term monitoring is to confirm compliance of the remedial activities with 

the specified clean-up objectives and clean-up criteria.  During the remedial program, quantities of all site 

materials should be estimated, tracked and measured.  Contaminated areas that have been excavated shall 

be confirmed clean by field screening methods and then samples shall be taken for laboratory 

confirmation.    

8.1 Verification and Monitoring During Remediation Activities 

Verification and monitoring of construction works, environmental clean-up, verification of quantities, and 

quality of work will need to be carried out during the remediation works of this project (INAC 2009).  

Skill sets needed include residential engineering experience, hazardous materials testing and abatement, 

environmental health and safety monitoring, soil sampling, and geotechnical and materials testing.  The 

following work tasks will need to be performed: 

Disposal of Non-Hazardous Waste 

 Ensuring removal of all hazardous materials prior to removal or demolition of buildings; 

 Removal of all non-wood materials identified as non-hazardous from buildings and verification of 

hauling to the staging area; 

 Verification of clean-up of all debris areas and hauling to the on-site staging area; 

 Verification of building demolition, wood collection from buildings/debris areas and removal to 

burn area.  Supervision and air monitoring, followed by sampling and testing of ashes, if 

necessary; and, 

 Photo documentation and surveying of above activities where applicable. 

Hazardous Materials Testing and Abatement 

 Supervision and air monitoring of asbestos abatement and verification of contractor activities 

against applicable regulations for such work; 

 Testing of liquid in drums, ASTs and equipment for TDG and disposal options as required; 

 Supervision and verification of depressurization and evacuation of cylinders and fire 

extinguishers; 

 Testing of solid suspected hazardous materials to determine appropriate disposition; 

 Verification of appropriate storage of hazardous waste in staging area until shipment; and, 

 Verification of shipments including waste manifests and quantities of materials off-site. 
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Remediation of Impacted Soil Areas 

 Soil confirmatory sampling beneath and adjacent to PHC, metal, and Co-contaminated impacted 

soil areas to ensure complete removal of on-site sources; 

 Baseline soil sampling to be completed prior to construction of temporary storage area, camp 

workers area, sewage lagoon, incinerator areas, fuel and lube oil storage facilities, camp area, and 

mechanics area; 

 Verification of waste manifests for impacted soil that it transported off-site to an off-site landfill 

disposal facility; 

 Photo documentation and surveying of all soil remediation areas, including pre-construction, and 

post construction/site closure activities; 

 Verification of quantities taken from borrow area; and, 

 Compaction monitoring following completion of remedial activities at the Site. 

8.2 Post Remediation Long-term Monitoring 

Long Term Monitoring will be evaluated with the Remedial Activities at FOX-D are completed.  
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NOTES:
1. Imagery: 1:20,000 scale imagery, 1948.  
   National Air Photo Library (NAPL).

2. Contours are supplied from NRCAN, derived
   from 1:60,000 stereo pair imagery.

!

!

!

!

!

!

!

Davis
Strait

Nettilling
Lake

Amadjuak
Lake

Auyuittuq National
Park of Canada

Iqaluit

Pangnirtung

Qikiqtarjuaq
Kivitoo

¯

100

Kilometers



MARCH 2014

HAZARDOUS MATERIALS ASSESSMENT

REVISIONS / ISSUE
DESCRIPTIONYY/MM/DDNO. BY

SITE SURVEY & GEOTECHNICAL SERVICES
FOX D DEW LINE SITE BAFFIN ISLAND
REMEDIAL ACTION PLAN REPORT
UPPER SITE
   

FIGURE 2 0

E

1 + 000

1 + 500

2 +
 00

0

2 +
 50

0

3 +
 00

0

3 +
 50

0

4 + 000

4 + 500

5 + 000

5 + 500

6 + 000

6 + 500

7 + 000 7 + 500

Surface
Metal

Surface
Metal

Existing Landfill
APEC 10

Surface
Metal

Existing Landfill 
APEC 9

Surface
Metal

Potential
Camp Location

375
375

350

350

400
450

375

375

425

419700

41
97

00

419800

41
98

00

419900

41
99

00

420000

420000

420100

420100

420200

420200 420300

42
03

00

420400

42
04

00

420500

42
05

00

75
38

50
0

7538500

75
38

60
0

75
38

70
0

7538700

75
38

80
0

7538800

7538900

75
38

90
0

7539000

75
39

00
0

7539100

75
39

10
0

7539200

75
39

20
0

PRELIMINARY
NOT TO BE USED FOR CONSTRUCTION

20 0 20 40 60 80

Metres

©

AMH14/03/210 ISSUED WITH FINAL RAP REPORT

Fil
eN
am

e:
 P

:\
Pr
oje

ct
s\
20

13
\1

3-
01

63
-0

02
\D

wg
\G

IS
\M

XD
s\

Di
llo
n_

RA
P_

Re
po
rt\

Re
v0
\1

3-
01
63

-0
02

_F
ig
02
_R

ev
0.
m
xd

11
"x
17

' 
 P

LO
T 
SC

AL
E 

 1
:1

REV:

Po
rti
on
s 
of
 d

at
a 

pr
es
en
te
d 

ar
e 
ow

ne
d 

by
 t
he
 T
er
rit
or
y 
of
 N

un
av
ut
 a

nd
 a

re
 p

ro
du
ce
d

un
de
r 

th
e 

lic
en
ce
 a

gr
ee
m
en
t 
wi
th
 t
he
 T

er
rit
or
y 

of
 N

un
av
ut
 2

01
4 

Qu
ee
n'
s 

Pr
in
te
r.

All units are metric and in metres unless otherwise specified.
Transverse Mercator Projection, NAD 1983, Zone 20
Elevations are in metres above sea level (MSL)

SCALE:          METRIC    11"x17"1:2,000

LEGEND:
Existing Road

5 m Contour

25 m Index Contour

Existing Landfills

Concrete Foundation

Area of Staining

Road/Airstrip

Debris

Area of Disturbance/Worked Area

Potential Camp Location

NOTES:
1. Imagery: 1:20,000 scale imagery, 1948.  
   National Air Photo Library (NAPL).

2. Contours are supplied from NRCAN, derived
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Transverse Mercator Projection, NAD 1983, Zone 20
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NOTES:
1. Imagery: 1:20,000 scale imagery, 1948.  
   National Air Photo Library (NAPL).

2. Contours are supplied from NRCAN, derived
   from 1:60,000 stereo pair imagery.
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NOTES:

1. Imagery: 1:20,000 Scale Imagery, 1948.

National Air Photo Library (NAPL).

2. Contours are supplies from NRCAN, derived from 1:60,000

stereo pair imagery.

3. Survey Completed by KGS Group, August 2013

REVISIONS / ISSUE

REV:

APEC 5 - STAIN #1

FIGURE 8 0

0 4 208 12 16

LEGEND

Testpit Location

Water Sample

Staining

Debris

Concrete

Crown Land

Water

Road

EM 31 survey Area

Geophysical Survey Area

Airstrip

Disturbed Limits

Drainage Pathways

APEC

Exceeds AMSRP Criteria

Type B Hydrocarbons

Exceeds AMSRP Criteria

Type A Hydrocarbons

0 14/03/27 Completed Final P.M.W.

REVISIONS / ISSUE

FINAL

REMEDIAL ACTION PLAN,

FOX-D

NO. YY/MM/DD DESCRIPTION BY

MARCH 2014

REV:

0

40IK
Stamp



STAIN

VISIBLE STAINING & DEBRIS

GRASS

METAL DEBRIS

SMALL

LOCALIZED

STAIN

ENGINE

STAIN

STAIN

APEC 7

G

A

R

A

G

E

F

O

U

N

D

A

T

I

O

N

A
P

E
C

 6

APEC6-8

APEC6 -1

APEC6 -5

APEC6 -3

APEC6 -4

APEC6 -6

APEC6 -7

APEC6 - 9

3318/8317/8316

APEC6 -10

APEC6 - 2

APEC6 - TP1

STAIN #2

APEC 7-5

BATTERY

DUMP

P
H

C
 
(
p

p
m

)

Parameter

AMSRP Clean-up

Criteria

Type B Type A

CSW

for

PHC

in Soil

PHC F1

PHC F2

PHC F3

PHC F4

---

PHC Type

PHC Concentration

--- 210

--- --- 150

--- --- 300

--- --- 2800

--- --- ---

2500
20000 ---

Denotes exceedances for Federal Guidelines

Denotes exceedances for AMSRP Clean-up Criteria

(a) (b)

a = AMSRP Clean-up Criteria, Protection of Terrestial Wildlife, Type B Hydrocarbon

(sum of F1 + F3 + F4), 0 - 0.5 metres below ground surface

b = AMSRP Clean-up Criteria, Protection of Human Health, Type A Hydrocarbon

(sum of F3 + F4 >70% of the total PHC concentration (F1 to F4) and (F2<F4)

Parameter

Polychlorinated Bipherenyls (ppm)

Denotes exceedances for CCME 2007 Residential/Parland Guidelines

Denotes exceedances for DCC DEW Line Clean-up Criteria

Denotes exceedances of Site Specific criteria

1 = Indian and Northern Affairs Canada, Abandoned Military Site Remediation

Protocol, Table 4.1, DCC DEW Line Criteria for soil, March 2009.

2 = Canadian Council of Ministers of the Environment, Canada Soil Quality

Guidelines, Summary Tables (Update 7.0), Sept 2007, Residential/Parland, Coarse

Grained Soils.
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HORIZONTAL SCALE: 1:200 11" X 17"

NOTES:

1. Imagery: 1:20,000 Scale Imagery, 1948.

National Air Photo Library (NAPL).

2. Contours are supplies from NRCAN, derived from 1:60,000

stereo pair imagery.

3. Survey Completed by KGS Group, August 2013
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Parameter

Polychlorinated Bipherenyls (ppm)

Denotes exceedances for CCME 2007 Residential/Parland Guidelines

Denotes exceedances for DCC DEW Line Clean-up Criteria

Denotes exceedances of Site Specific criteria

1 = Indian and Northern Affairs Canada, Abandoned Military Site Remediation

Protocol, Table 4.1, DCC DEW Line Criteria for soil, March 2009.

2 = Canadian Council of Ministers of the Environment, Canada Soil Quality

Guidelines, Summary Tables (Update 7.0), Sept 2007, Residential/Parland, Coarse

Grained Soils.

AMSRP Clean-up

Criteria

Tier I Tier II

ESG

Recommended

Remediation

Criteria (2010)

CCME

Residential/

Parkland

Federal

Copper

Zinc

Total PCB

2

1

--- 500

--- 100

1.0 5.0

109 63

Same as AMSRP 200

--- 1.3

Denotes exceedances for Federal and AMSRP Criteria

20=

20=

20=

Denotes exceedances for Federal and AMSRP Criteria

20=

20=

20=

No Criteria---

20=

Metres

HORIZONTAL SCALE: 1:250 11" X 17"

NOTES:

1. Imagery: 1:20,000 Scale Imagery, 1948.

National Air Photo Library (NAPL).

2. Contours are supplies from NRCAN, derived from 1:60,000

stereo pair imagery.

3. Survey Completed by KGS Group, August 2013
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(sum of F1 + F3 + F4), 0 - 0.5 metres below ground surface

b = AMSRP Clean-up Criteria, Protection of Human Health, Type A Hydrocarbon

(sum of F3 + F4 >70% of the total PHC concentration (F1 to F4) and (F2<F4)

Parameter

Polychlorinated Bipherenyls (ppm)

Denotes exceedances for CCME 2007 Residential/Parland Guidelines

Denotes exceedances for DCC DEW Line Clean-up Criteria

Denotes exceedances of Site Specific criteria

1 = Indian and Northern Affairs Canada, Abandoned Military Site Remediation

Protocol, Table 4.1, DCC DEW Line Criteria for soil, March 2009.

2 = Canadian Council of Ministers of the Environment, Canada Soil Quality

Guidelines, Summary Tables (Update 7.0), Sept 2007, Residential/Parland, Coarse

Grained Soils.
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NOTES:

1. Imagery: 1:20,000 Scale Imagery, 1948.

National Air Photo Library (NAPL).

2. Contours are supplies from NRCAN, derived from 1:60,000

stereo pair imagery.

3. Survey Completed by KGS Group, August 2013
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b = AMSRP Clean-up Criteria, Protection of Human Health, Type A Hydrocarbon

(sum of F3 + F4 >70% of the total PHC concentration (F1 to F4) and (F2<F4)

Parameter

Polychlorinated Bipherenyls (ppm)

Denotes exceedances for CCME 2007 Residential/Parland Guidelines

Denotes exceedances for DCC DEW Line Clean-up Criteria

Denotes exceedances of Site Specific criteria

1 = Indian and Northern Affairs Canada, Abandoned Military Site Remediation

Protocol, Table 4.1, DCC DEW Line Criteria for soil, March 2009.

2 = Canadian Council of Ministers of the Environment, Canada Soil Quality

Guidelines, Summary Tables (Update 7.0), Sept 2007, Residential/Parland, Coarse

Grained Soils.
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HORIZONTAL SCALE: 1:1000 11" X 17"

NOTES:

1. Imagery: 1:20,000 Scale Imagery, 1948.

National Air Photo Library (NAPL).

2. Contours are supplies from NRCAN, derived from 1:60,000

stereo pair imagery.

3. Survey Completed by KGS Group, August 2013
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(sum of F3 + F4 >70% of the total PHC concentration (F1 to F4) and (F2<F4)

Parameter

Polychlorinated Bipherenyls (ppm)

Denotes exceedances for CCME 2007 Residential/Parland Guidelines

Denotes exceedances for DCC DEW Line Clean-up Criteria

Denotes exceedances of Site Specific criteria

1 = Indian and Northern Affairs Canada, Abandoned Military Site Remediation

Protocol, Table 4.1, DCC DEW Line Criteria for soil, March 2009.

2 = Canadian Council of Ministers of the Environment, Canada Soil Quality

Guidelines, Summary Tables (Update 7.0), Sept 2007, Residential/Parland, Coarse

Grained Soils.
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NOTES:

1. Imagery: 1:20,000 Scale Imagery, 1948.

National Air Photo Library (NAPL).

2. Contours are supplies from NRCAN, derived from 1:60,000

stereo pair imagery.

3. Survey Completed by KGS Group, August 2013
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b = AMSRP Clean-up Criteria, Protection of Human Health, Type A Hydrocarbon

(sum of F3 + F4 >70% of the total PHC concentration (F1 to F4) and (F2<F4)

Parameter

Polychlorinated Bipherenyls (ppm)

Denotes exceedances for CCME 2007 Residential/Parland Guidelines

Denotes exceedances for DCC DEW Line Clean-up Criteria

Denotes exceedances of Site Specific criteria

1 = Indian and Northern Affairs Canada, Abandoned Military Site Remediation

Protocol, Table 4.1, DCC DEW Line Criteria for soil, March 2009.

2 = Canadian Council of Ministers of the Environment, Canada Soil Quality

Guidelines, Summary Tables (Update 7.0), Sept 2007, Residential/Parland, Coarse

Grained Soils.
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HORIZONTAL SCALE: 1:5000 11" X 17"

NOTES:

1. Imagery: 1:20,000 Scale Imagery, 1948.

National Air Photo Library (NAPL).

2. Contours are supplies from NRCAN, derived from 1:60,000

stereo pair imagery.

3. Survey Completed by KGS Group, August 2013
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(sum of F1 + F3 + F4), 0 - 0.5 metres below ground surface

b = AMSRP Clean-up Criteria, Protection of Human Health, Type A Hydrocarbon

(sum of F3 + F4 >70% of the total PHC concentration (F1 to F4) and (F2<F4)

Parameter

Polychlorinated Bipherenyls (ppm)

Denotes exceedances for CCME 2007 Residential/Parland Guidelines

Denotes exceedances for DCC DEW Line Clean-up Criteria

Denotes exceedances of Site Specific criteria

1 = Indian and Northern Affairs Canada, Abandoned Military Site Remediation

Protocol, Table 4.1, DCC DEW Line Criteria for soil, March 2009.

2 = Canadian Council of Ministers of the Environment, Canada Soil Quality

Guidelines, Summary Tables (Update 7.0), Sept 2007, Residential/Parland, Coarse

Grained Soils.

AMSRP Clean-up

Criteria

Tier I Tier II

ESG

Recommended

Remediation

Criteria (2010)

CCME

Residential/

Parkland

Federal

Copper

Zinc

Total PCB

2

1

--- 500

--- 100

1.0 5.0

109 63

Same as AMSRP 200

--- 1.3

Denotes exceedances for Federal and AMSRP Criteria

20=

20=

20=

Denotes exceedances for Federal and AMSRP Criteria

20=

20=

20=

No Criteria---

20=

Metres

HORIZONTAL SCALE: 1:2500 11" X 17"

NOTES:

1. Imagery: 1:20,000 Scale Imagery, 1948.

National Air Photo Library (NAPL).

2. Contours are supplies from NRCAN, derived from 1:60,000

stereo pair imagery.

3. Survey Completed by KGS Group, August 2013
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(sum of F1 + F3 + F4), 0 - 0.5 metres below ground surface

b = AMSRP Clean-up Criteria, Protection of Human Health, Type A Hydrocarbon

(sum of F3 + F4 >70% of the total PHC concentration (F1 to F4) and (F2<F4)

Parameter

Polychlorinated Bipherenyls (ppm)

Denotes exceedances for CCME 2007 Residential/Parland Guidelines

Denotes exceedances for DCC DEW Line Clean-up Criteria

Denotes exceedances of Site Specific criteria

1 = Indian and Northern Affairs Canada, Abandoned Military Site Remediation

Protocol, Table 4.1, DCC DEW Line Criteria for soil, March 2009.

2 = Canadian Council of Ministers of the Environment, Canada Soil Quality

Guidelines, Summary Tables (Update 7.0), Sept 2007, Residential/Parland, Coarse

Grained Soils.
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HORIZONTAL SCALE: 1:1000 11" X 17"

NOTES:

1. Imagery: 1:20,000 Scale Imagery, 1948.

National Air Photo Library (NAPL).

2. Contours are supplies from NRCAN, derived from 1:60,000

stereo pair imagery.

3. Survey Completed by KGS Group, August 2013
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Transverse Mercator Projection, NAD 1983, Zone 20
Elevations are in metres above sea level (MSL)
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NOTES:
1. Imagery: 1:20,000 scale imagery, 1948.  
   National Air Photo Library (NAPL).

2. Contours are supplied from NRCAN, derived
   from 1:60,000 stereo pair imagery.

!

!

!

!

!

!

!

Davis
Strait

Nettilling
Lake

Amadjuak
Lake

Auyuittuq National
Park of Canada

Iqaluit

Pangnirtung

Qikiqtarjuaq
Kivitoo

¯

100

Kilometers

Road Grading Level Length (m)
Light 4,307
Medium 2,328
Heavy 375



MARCH 2014

HAZARDOUS MATERIALS ASSESSMENT

REVISIONS / ISSUE
DESCRIPTIONYY/MM/DDNO. BY

SITE SURVEY & GEOTECHNICAL SERVICES
FOX D DEW LINE SITE BAFFIN ISLAND
REMEDIAL ACTION PLAN REPORT
PROPOSED WORKS
   

FIGURE 18 0

E

!

!

Existing Road

Potential
Biological/Aeration
Treatment Facility

Proposed Waste 
Handling Facility Area

Potential
Camp Location

Potential
Camp Location

450

175
300

22
5

375

275

20
0175

425

350

150

400

325

375
350

175
250

225
200

325

75

125
100

300

275

25

50

Kivitoo
Point

Kivitoo

418800

418800

419800

419800

420800

420800

421800

421800

422800

422800

75
36

00
0

75
36

00
0

75
37

00
0

75
37

00
0

75
38

00
0

75
38

00
0

75
39

00
0

75
39

00
0

PRELIMINARY
NOT TO BE USED FOR CONSTRUCTION

200 0 200 400 600

Metres

©

AMH14/03/210 ISSUED WITH FINAL RAP REPORT

Fil
eN
am

e:
 P

:\
Pr
oje

ct
s\
20

13
\1

3-
01

63
-0

02
\D

wg
\G

IS
\M

XD
s\

Di
llo
n_

RA
P_

Re
po
rt\

Re
v0
\1

3-
01
63

-0
02

_F
ig
18
_R

ev
0.
m
xd

11
"x
17

' 
 P

LO
T 
SC

AL
E 

 1
:1

REV:

Po
rti
on
s 
of
 d

at
a 

pr
es
en
te
d 

ar
e 
ow

ne
d 

by
 t
he
 T
er
rit
or
y 
of
 N

un
av
ut
 a

nd
 a

re
 p

ro
du
ce
d

un
de
r 

th
e 

lic
en
ce
 a

gr
ee
m
en
t 
wi
th
 t
he
 T

er
rit
or
y 

of
 N

un
av
ut
 2

01
4 

Qu
ee
n'
s 

Pr
in
te
r.

All units are metric and in metres unless otherwise specified.
Transverse Mercator Projection, NAD 1983, Zone 20
Elevations are in metres above sea level (MSL)
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NOTES:
1. Imagery: 1:20,000 scale imagery, 1948.  
   National Air Photo Library (NAPL).

2. Contours are supplied from NRCAN, derived
   from 1:60,000 stereo pair imagery.
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All units are metric and in metres unless otherwise specified.
Transverse Mercator Projection, NAD 1983, Zone 20
Elevations are in metres above sea level (MSL)

SCALE:          METRIC    11"x17"1:15,000
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Drainage Pathway
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25 m Index Contour
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NOTES:
1. Imagery: 1:20,000 scale imagery, 1948.  
   National Air Photo Library (NAPL).

2. Contours are supplied from NRCAN, derived
   from 1:60,000 stereo pair imagery.
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AANDC ABANDONED MILITARY SITE REMEDIATION 
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APPENDIX C 

 

DND DEW LINE CLEANUP BARREL PROTOCOL 

 





 

 

 

 

APPENDIX D 

 

MEETING MINUTES – COMMUNITY CONSULTATION  

 

 



Qikiqtarjuaq Community Consultation on FOX-D Remedial Action Plan 

Date: January 29th, 2014 (7:00- 9:00 PM EST) 

Location: Qikiqtarjuaq Community School Gymnasium, Qikiqtarjuaq, Nunavut 

Present: Janice Lee (PWGSC), Erika Solski (AANDC), Indra Kalinovich (Dillon Consulting), Rosemary 
Metuq (translator from Qikiqtarjuaq, Nunavut). 

The consultation was advertised over the radio and by posters.  The original community consultation was 
scheduled for January 28th, 2014 and was postponed to January 29th, 2014 due to weather.    Presentation handouts 
were printed in English and Inuktitut.  Information on AANDC’s contaminated sites program were made 
available in English, French and Inuktitut.  All information was presented on a table near the entrance, where 
attendees could sign in with Janice Lee (PWGSC).  Most attendees picked up all available information.       

The consultation was attended by 58 individuals from the community, with some additional children.  Janice Lee 
(PWGSC) recorded the names of attendees for record keeping.   

The presentation outlined AANDC’s contaminated sites program, the bidding and tender process, the applicable 
guidelines and site criteria to FOX-D, environmental concerns at FOX-D, archaeological areas of interest near the 
site, the proposed remedial action plan and the project timeline.  The presentation was delivered by Erika Solski 
(AANDC) and Indra Kalinovich (Dillon Consulting).   

After the presentation, a question and answer period was held, inviting the community to share stories and any 
knowledge about activities (be it traditional or related to the former DEW Line) with AANDC.  The community 
was invited to share any concerns and ask any questions with respect to the proposed remedial activities for FOX-
D.   

Community Questions and Comments 
(Gamailee Nookiguak to Erika Solski):  
<<in the powerpoint presentation to the community, there was a slide during the archaeological impact 
assessments that contained a photograph of an old snowmobile toy made of wood >> 

I used to camp up there in the late 1960s and made that toy snowmobile out of power corp shop (wood).  I 
remember camping there in the spring, often.  At the time, it was the furthest camp from the community of 
Qikiqtarjuaq.  I would like the co-ordinates of the toy location and would like my toy back.     

(Johnny Kooneeliusie to Indra Kalinovich):  I worked for Parks Canada during the clean-up in the 1980s.  I was 
involved with the clean-up.  The large Doppler building and all the site was pushed out onto the ice for ocean 
disposal.  I know the ice disposal location.   

General Comments 
There were a number of general comments and questions from community members about where to submit 
applications for work and when the work going to start.  AANDC and Dillon Consulting re-iterated the bidding 
and tender process and that site mobilization activities were tentatively scheduled for 2015.   Once the contract 
was won, a separate contractor other than AANDC would be arranging for employment.  There would likely be a 
second community consultation after the contract was won – in winter of 2015.         
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Sample ID (1) Location Paint Source Colour
Total Lead 

Concentration 
(mg/kg)

Leachable Lead 
(mg/L) 

Condition

RDL 0.10

LP-01 Lower Site Former POL Tank Area Plywood White 796 (2) <0.10 poor condition

LP-02 Upper site, APEC 1A and 1B Diesel Tank Silver 100000 (3) 46.10  good condition

LP-03 Upper Site, APEC 2 Radio Antenna White/ Orange 49000 (4) 0.24 poor condition

Northwest Territiories Environmental Protection Act (5)

Minimum concentration of lead in paint considered lead-based - - 600 mg/kg -

Transportation of Dangerous Goods Regulation (SOR/2001-245, Amended 2012-12-05)(5)

Minimum leachable lead concentration considered hazardous - - - 5

Notes:
RDL = Reportable Detection Limits

1. Samples obtained on August 10, 2013 by Katey Miller.

2. Laboratory detection limit for Lead is 3.0 mg/kg.

3. Laboratory detection limit for Lead is 300 mg/kg. 

4. Laboratory detection limit for Lead is 60 mg/kg. 

5. As specified in the Abandoned Military Site Protocol (Volume 1, Main Report, December 2008).

- Lead-based Paint.
BOLD - Exceeds TDGA Leachate Quality Criteria

TABLE 1
LEAD PAINT SAMPLING

FOX-D KIVITOO DEW LINE SITE, NU

P:\Projects\2013\13-0163-002\Design\Env\Tables\LP and ACM
TABLE 1

LEAD PAINT SAMPLING
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BULK ASBESTOS CONTENT
FOX-D KIVITOO DEW LINE SITE, NU

Actinolite Amosite Anthophylilite Chrysotile Crocidolite Tremolite Cellulose Glass 
Fibres

Cellulose 
and Glass Hair Filler Filler and 

Tar

0.50% 0.50% 0.50% 0.50% 0.50% 0.50%

AS-01 White, Friable, poor 
condition

Pipe Insulation, in 
northern slope landfill 

area - APEC 9
ND ND ND 60-80 ND ND - ND ND - ND 20-40 -

AS-02 White/grey, non friable, 
good condition

Wall board, at former 
warehouse area - 

APEC 4
ND ND ND 10-30 ND ND - ND ND - ND 70-90 -

AS-03 White/ brown, non 
friable, good condition

Floor tile, at former 
warehouse area - 

APEC 4
Non-detected 0 <0.1

AS-03
Black fibrous backing, 

non friable, good 
condition

Floor tile, at former 
warehouse area - 

APEC 4
Chrysotile 30 1.7

Notes:
ND = Not detected
1. Samples obtained on August 10, 2013 by Katey Miller.
2. Bulk asbestos content expressed as a percentage (%) volume fibre found/submitted (%vol/vol).
3. Analyzed via Polarized Light Microscopy (PLM)
4. Analyzed via Transmission Electron Microscopy (TEM).

  - Asbestos Containing Material (ACM)

TABLE 2

Sample ID (1)
Asbestos 
Content

Source/ LocationSample Description

Asbestos 
IdentificationSample ID (1) Sample Description Source

Asbestos Type

Bulk Asbestos Content (2, 3)

Other Content

Asbestos 
Identification 

(%) (4)

Total 
Asbestos (%) 

O:\PROJECTS\DRAFT\137942- PWGSC - Fox-D Activity 1\Reports\Draft\Phase III ESA\Appendices\Appendix D - Hazardous Waste Inventory\Copy of LP and ACM_ik.xls

TABLE 2
BULK ASBESTOS CONTENT
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Number Location Description Contents Sample ID

001 Outfall yellow, intact. empty

002 Outfall yellow empty

003 Northeast summit slope intact, brown and rusty. rocks

004 Northeast summit slope intact, brown and rusty. rocks

005 Northeast summit slope intact, brown and rusty. rocks

006 Northeast summit slope intact, brown and rusty. rocks

007 Northeast summit slope intact, green and rusty 1/8 liquid

008 Northeast summit slope intact, brown and rusty. rocks

009 Northeast summit slope intact, brown and rusty. empty

010 Northeast summit slope old paint can (5 gallon) filled with dried grey chips (concrete)

011 Northeast summit slope rusty empty

012 Northeast summit slope 5 gallon paint can rusty empty

013 Northeast summit slope green with rust empty

014 Northeast summit slope green with rust empty

015 Northeast summit slope green with rust empty

016 Northeast summit slope green with rust empty

017 Northeast summit slope green & rusty empty

018 Northeast summit slope green & rusty thin layer liquid across bottom, not enough to sample

019 Northeast summit slope rusty brown
1/4 full, spout at drainage pathway, no smell to liquid, 
no colour.  Just water.  

020 Northeast summit slope near bottom brown rusty empty

021 North slope of summit green & rusty, cap on. empty

022 East of North slope dump rusty brown empty

023 North slope dump green with rust, caps off 1/5 full

024 North slope dump green, rusty, caps off 1/5 full

025 North slope dump rusty brown, lid off empty

026 North slope dump lid cut open, rusty brown empty

027 North slope dump lid cut open, rusty brown empty

028 North slope dump lid cut open, rusty brown empty

029 North slope dump lid cut open, rusty brown empty

030 North slope dump green with rust, lid cut off empty

031 North slope dump yellow with rust empty

032 North slope dump green with rust (rusted fuel) empty

033 North slope dump green with rust (rusted fuel) empty

034 North slope dump green with rust (rusted fuel) empty

035 North slope dump green with rust (rusted fuel) empty

036 North slope dump green with rust (gasoline) empty

037 North slope dump rusted empty

038 North slope dump
intact, green paint with rust.  Top main cap open.  
Writing: CCC 5B US 165552

rusty orange water, sediment at bottom. 1 phase.  1/10 
full. 2013-142

039 North slope dump green, lid cut off empty

040 North slope dump yellow, lid cut off, empty

041 North slope dump green, rust, (gasoline) empty

042 North slope dump rusty, cut off lid empty

043 North slope dump
good condition, rusty (green or yellow?), 1 
puncture on side, top open.

1 phase, rusty orange water with black sediment.  1/10 
full. 2013-147

044 North slope dump brown ,rusty green with splashes of red paint empty

045 North slope dump brown, rusty, open at the top empty

046 North slope dump once green, rusted, lid cut off empty

047 North slope dump green, rusted plug open empty

048 North slope dump green, rusted empty

049 North slope dump rusty brown, shadow at bottom empty

050 North slope dump green, rusted rocks

051 North slope dump yellow, rusted rocks

052 North slope dump top cut open has water

053 North slope dump green paint, rusty, top cut open
clear liquid, transparent, one pahse, slight yellow tinge. 
No sheen 2013-151

054 North slope dump green with rust, lid cut open empty

055 North slope dump green with rust, lid cut open empty

056 North slope dump green with rust, sealed empty

057 North slope dump black/blue, rusted (gasoline), sealed empty

058 North slope dump yellow with rust, intact open
one phase, murky, brown-orange sediment.  Putrid 
smelling. 2013-144

059 North slope dump
green with rust, yellow writing.  Buried, labelled 
'automotive'.  Class C 9130-264-6216

sheen on water, sediment on bottom. 1 phase, rusty 
orange water. 2013-152

060 South Slope (down from warehouse foundations) blue, rusted, cap off empty

061 South Slope (down from warehouse foundations) rusty, lid off empty

062 South Slope (down from warehouse foundations) rusty, cap off empty

063 South Slope (down from warehouse foundations) green, rusted, lid cut off empty

064 South Slope (down from warehouse foundations) cap open and pointed upstream (has some liquid, water)

065 South Slope (down from warehouse foundations) green, cap off empty

066 South Slope (down from warehouse foundations) green empty

067 South Slope (down from warehouse foundations) brown, rusty, cap off empty

068 South Slope (down from warehouse foundations) green, rusted empty

069 South Slope (down from warehouse foundations) green, rusted empty

070 South Slope (down from warehouse foundations) open at top empty

071 South Slope (down from warehouse foundations) green, open, 

072 South Slope (down from warehouse foundations) green, sealed has some liquid.  

073 South Slope (down from warehouse foundations) green, rusted, cap on empty

074 South Slope (down from warehouse foundations) green, rusted empty

075 South Slope (down from warehouse foundations) green, rusted empty

076 On top of summit green barrel, open at top, rusted empty

Notes:

2. A minimum of 50 drums/barrels were marked as debris.
3. A total of 5 samples of were collected from liquid drums. Laboratory results identified the liquid as water for each sample.

TABLE 3
DRUM INVENTORY

FOX-D KIVITOO DEW LINE SITE, NU

1. Drum inventory and sampling conducted on August 6, 2013 by Indra Kalinovich.

P:\Projects\2013\13-0163-002\Design\Env\Tables\Drum Inventory

Table 3

Drum Inventory
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TABLE 4
SUMMARY HAZARDOUS MATERIALS
FOX-D KIVITOO DEW LINE SITE, NU

Type Description Location Photo
Estimated 
Area (m2)

Estimated 
Volume (m3)

Estimated 
Weight Methodology Comments 

Asbestos (1)

Insulation on pipes APEC 9 - Northern Slope 
Dump Site 1, 2 7.87 0.54 0.54 kg

Calculations based on field 
measurements and visual 
observations

Exposed pipe insulation observed 
scattered within the dump site. Poor 
condition, friable. Sample AS-01 
(Table 2).

Wallboard APEC 4 - Warehouse 
Foundation 4, 5, 6 0.93 0.43 0.43 kg

Calculations based on field 
measurements and visual 
observations

Wallboard observed at the foundation 
of the former warehouse. Generally in 
good condition, non-friable. Sample 
AS-02 (Table 2).

Floor tile APEC 4 - Warehouse 
Foundation 4, 5, 6 4.65 0.35 0.35 kg

Calculations based on field 
measurements and visual 
observations

Floor tile observed at the foundation of 
the former warehouse. Good 
condition, non-friable. Sample AS-03 
(Table 2).

Lead Paint (2)

White paint on plywood near APEC 12 - Beach POL 
and Landing Area 7, 8, 9 13.83 0.0018 0.022 kg

Calculations based on field 
measurements and visual 
observations

Unclear if building where sample was 
taken is apart of the subject property. 
Sample LP-01 (Table 1). Non-
hazardous (<5 mg/kg).

Silver paint on POL tanks and 
Transfer tank

APEC 1A Transfer Tank 
APEC 1B - POL Tanks

10, 11, 12, 
13, 14 227.33 0.029 0.35 kg

Calculations based on field 
measurements and visual 
observations

Same paint on the POL tanks and the 
transfer tank. Sample LP-02 (Table 1). 
Hazardous (>5 mg/kg).

White/ Orange paint on radio 
antenna APEC 2 - Antenna 15, 16, 17, 

18 11.94 0.0015 0.018 kg
Calculations based on field 
measurements and visual 
observations

Includes area of paint splattered on 
rocks adjacent to antenna. Sample LP-
03 (Table 1). Non-hazardous       (< 
5mg/kg).

PCBs (3) Transformer in landfill APEC 9 - Northern Slope 
Dump Site 36 0.5 0.25 1.96 metric 

tonnes

Calculations based on field 
measurements and visual 
observations

PCBs confirmed during previous 
investigations. 
Volume and weight includes entire 
metal cabinet with transformer and 
PCB oil. 

Battery Remains Batteries APEC 7 - Stain #2 19, 20 0.72 0.22 0.29 metric 
tonnes

Calculations based on field 
measurements and visual 
observations

Weight calculated using an estimated 
weight of 80 lbs per battery.
Batteries found scattered within APEC 
7 - Stain #2.

Notes:
1. Estimated density of 1 kg/m3.

2. Density of 12 kg/m3 (as complete paint matrix).
3. Density of 7850 kg/m3 (cast iron).

O:\PROJECTS\DRAFT\137942- PWGSC - Fox-D Activity 1\Reports\Draft\Phase III ESA\Appendices\Appendix D - Hazardous Waste Inventory\Copy of Summary of Hazardous Materials_ik.xls
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TABLE 5
SUMMARY NON-HAZARDOUS MATERIALS

FOX-D KIVITOO DEW LINE SITE, NU

Type Description Location Photo #
Estimated Area 

(m2)
Estimated 

Volume (m3)

Estimated 
Weight (Metric 

Tonne)
Methodology Comments 

Metal (1) Drums Upper and Lower Sites 3, 23, 24, 30 153.1 1.5 11.80

- Volume based on dimensions of a typical 
205 L steel drum: diameter 0.57 m, height 
0.84 m, and thickness 0.01 m. 

- 76 steel drums were observed scattered throughout the 
upper and lower sites. Refer to Drum Inventory table for 
exact locations (Table 3).
- Does not include suspected buried or partially buried 
drums.

Tanks APEC 1A - Transfer Tank APEC 
1B - POL Tanks 10, 14 227.3 17.3 136.00 - Calculations based on field 

measurements and visual observations.
- Tanks include the POL tanks at the upper site and the 
transfer tank at the upper site.

Pipes/Drains
APEC 1B - POL Tanks 
APEC 3 - Burnt Building Remains 
APEC 12 - Landing Area

28 28.7 0.2 1.6 - Calculations based on visual 
observations and survey data.

- Pipes/drains include the valve at the former POL tanks 
at the Lower site and the underground pipes at the burnt 
remains and the POL tanks area at the upper site.

Radio Antenna APEC 2 - Antenna 15, 16, 17, 18 11.94 1.8 14.1 - Calculations based on field 
measurements and visual observations.

Cabinets APEC 9A - Dump Site 22, 23, 37 3.5 1.8 13.72 - Calculations based on field 
measurements and visual observations.

- Includes the metal cabinets within the dump site and the 
metal cabinets located 20 - 25 m northeast of the dump 
site. 

Concrete (2) Concrete Foundation APEC 6 - Former Garage (Upper 
Site) 25, 26 160.1 256.2 594.4 - Calculations based on visual 

observations and survey data.
- Staining observed on the concrete foundation.

Concrete Foundation APEC 4 - Warehouse Foundation 
(Upper Site) 4, 5, 6 122.5 215.4 499.7 - Calculations based on visual 

observations and survey data.
POL Tank Foundation (2 

foundations)
APEC 1B - POL Tanks (Upper 
Site) 13 29 32.5 75.4 - Calculations based on visual 

observations and survey data.
Concrete Anchors (3 

anchors) APEC 2 - Antenna (Upper Site) 34 33.3 100.0 232 - Calculations based on visual 
observations and survey data.

Concrete Foundation at 
Construction Camp

APEC 11A - Construction Camp 
(Lower Site) 15, 17 70.9 43.9 101.8 - Calculations based on visual 

observations and survey data.
Former POL Tank 

Foundation (2 foundations)
APEC 12 - Barge Landing (Lower 
Site) 27, 29 29 32.5 75.4 - Calculations based on visual 

observations and survey data.

Thrust Blocks (3 blocks) APEC 12 - Barge Landing (Lower 
Site) 27, 28 1.12 1.7 3.9 - Calculations based on visual 

observations and survey data.
Valve Thrust Blocks (2 

blocks)
APEC 12 - Barge Landing (Lower 
Site) 27, 28, 29 3 1.8 4.2 - Calculations based on visual 

observations and survey data.

Landfill/Buried debris (3)  Landfill APEC 9 - Dump Site (Upper Site) 3, 21, 22, 23, 24 2287.9 6095.1 - - Calculations based on visual 
observations and survey data.

- Exposed and partially buried metal waste, drums, metal 
cabinets, PCB transformer and asbestos observed within 
the dump site.

Landfill APEC 10 - Dump Site (Upper Site) 35 367.1 550.7 - - Calculations based on visual 
observations and survey data.

- Landfill area not identified in previous reports.
- Exposed and partially buried metal waste and drums 
observed within the dump site.

Landfill (Metal Waste) APEC 11A - Construction Camp 
Landfill (Lower Site) 30, 31, 32, 33 2713.7 4885.0 - - Calculations based on visual 

observations and survey data.

- Landfill area not identified in previous reports.
- Exposed and partially buried metal waste and drums 
observed in landfill.

Landfill (Unknown Waste) APEC 11A - Construction Camp 
Landfill (Lower Site) 30, 31, 32, 33 5081 8793.0 - - Calculations based on visual 

observations and survey data.
- Landfill area not identified in previous reports.

Construction Camp Area APEC 11A - Construction Camp 
(Lower Site) 35 1155.8 577.9 - - Calculations based on visual 

observations and survey data.
- Surface staining.

Fuel Drum Cache APEC 11B - Construction Camp 
(Lower Site) 30, 35 109.5 219.0 - - Calculations based on visual 

observations and survey data.
- Partially buried drums visible.

TOTALS 12588.46 21827.25 1764.02

Notes:
1. Density of cast iron 7850 kg/m3.
2. Average concrete density 2320 kg/m3.
3. Unknown density for landfill areas. Unable to calculate weight.
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Table 5 
Summary of Non-hazardous Materials
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