
 
March 1, 2017 
 

DRAFT REMEDIATION ACTION PLAN 
 

Inuvialuit Water Board Water Licence 
N5L8-1837 - Remediation Action Plan 

 
 

 

 

  

Project Number:  1531921 

 

Distribution: 

  
  

  
 

Submitted to: 
Repsol Oil & Gas Canada Inc. 
Suite 2000, 888 - 3 Street SW 
Calgary, Alberta 
T2P 5C5  

 



 

DRAFT REMEDIATION ACTION PLAN 

 

Table of Contents 

1.0 INTRODUCTION .................................................................................................................................................... 1 

2.0 BACKGROUND ..................................................................................................................................................... 1 

2.1 Site History and Background .................................................................................................................... 1 

2.2 Current Site Conditions ............................................................................................................................. 2 

2.2.1 Soil and Vegetation ............................................................................................................................. 2 

2.2.2 Site Geology ....................................................................................................................................... 3 

2.2.3 Surface Water and Groundwater ........................................................................................................ 3 

2.2.3.1 Standing Water ................................................................................................................................ 3 

2.2.3.2 Watercourses .................................................................................................................................. 4 

2.2.4 Site Access ......................................................................................................................................... 4 

2.3 Previous Site Assessments ...................................................................................................................... 5 

2.3.1 Debris Consolidation ........................................................................................................................... 5 

2.3.2 Assessment of Potential Contaminated Soil and Waste Containment Structure Locations ................ 6 

2.3.3 Airstrip Assessment ............................................................................................................................ 6 

2.3.4 2013 Site Reconnaissance ................................................................................................................. 6 

2.3.5 2014 Abandoned Seismic Explosives Disposal Program .................................................................... 6 

2.3.6 2015 Site Investigations and Debris Clean-up .................................................................................... 7 

2.3.7 Specific Site Inspections for 2017 Remediation Program Components .............................................. 7 

3.0 REMEDIATION OBJECTIVES AND APPROACH ................................................................................................ 7 

4.0 REMEDIATION LOGISTICS AND MITIGATION ................................................................................................... 8 

4.1 Mobilization of Project Team and Equipment ........................................................................................... 8 

4.1.1 Mobilization ......................................................................................................................................... 8 

4.1.1.1 Mobilization to Mould Bay ................................................................................................................ 8 

4.1.1.2 Mobilization to Satellite Bay ............................................................................................................. 9 

4.1.2 Demobilization .................................................................................................................................... 9 

4.2 Site Mitigation Measures .......................................................................................................................... 9 

4.2.1 Fuel Management ............................................................................................................................. 11 

5.0 SOIL MANAGEMENT .......................................................................................................................................... 12 

March 1, 2017 
Project No. 1531921 i  

 



 

DRAFT REMEDIATION ACTION PLAN 

 

5.1 Background Soil Sampling ...................................................................................................................... 12 

5.2 Contaminated Soil Excavation and Placement ....................................................................................... 13 

5.3 Detailed Confirmatory Sampling Plan ..................................................................................................... 13 

5.4 Methodology, Analytical Requirements and QA/QC ............................................................................... 17 

6.0 CONSTRUCTION OF THE CONTAMINATED SOIL AND WASTE CONTAINMENT STRUCTURE .................. 18 

6.1 Dewatering and Backfill .......................................................................................................................... 18 

6.2 Construction of the Containment Structure and Installation of Lining System ........................................ 19 

6.3 Thermal Monitoring ................................................................................................................................. 21 

7.0 HAZARDOUS HISTORIC WASTE MANAGEMENT ........................................................................................... 22 

7.1 Waste Fuel Drum Processing and Liquid Waste Consolidation .............................................................. 22 

7.2 Hazardous Material Content in Containment Structure ........................................................................... 23 

7.3 Hazardous Surface Debris ...................................................................................................................... 23 

7.4 Remedial Strategy for Hazardous Waste ................................................................................................ 24 

8.0 NON-HAZARDOUS HISTORIC WASTE MANAGEMENT .................................................................................. 24 

8.1 Non-Hazardous Surface Debris .............................................................................................................. 24 

8.2 Remedial Strategy for Non-Hazardous Waste ........................................................................................ 24 

9.0 CAMP WASTE MANAGEMENT .......................................................................................................................... 25 

9.1 Camp Solid Waste .................................................................................................................................. 25 

9.1.1 Non-hazardous Solid Camp Waste ................................................................................................... 25 

9.1.2 Hazardous Solid Camp Waste .......................................................................................................... 25 

9.2 Camp Wastewater .................................................................................................................................. 25 

10.0 WATER MANAGEMENT ..................................................................................................................................... 26 

10.1 Water Supply .......................................................................................................................................... 26 

10.2 Water Discharge ..................................................................................................................................... 26 

10.2.1 Ponded Areas ................................................................................................................................... 26 

10.2.2 Borrow Pit / Containment Structure ................................................................................................... 27 

10.2.3 Camp ................................................................................................................................................ 27 

10.3 Groundwater ........................................................................................................................................... 27 

10.4 Surface Water ......................................................................................................................................... 28 

10.4.1 Background Surface Water Sampling ............................................................................................... 28 

March 1, 2017 
Project No. 1531921 ii  

 



 

DRAFT REMEDIATION ACTION PLAN 

 

10.4.2 SNP Surface Water Sampling ........................................................................................................... 28 

10.4.3 Drinking Water .................................................................................................................................. 28 

11.0 BORROW SOURCE ............................................................................................................................................ 28 

12.0 REMEDIAL SCHEDULE ...................................................................................................................................... 29 

13.0 REFERENCES ..................................................................................................................................................... 30 

 
APPENDICES 
Appendix A - Figures 

 

March 1, 2017 
Project No. 1531921 iii  

 



 

DRAFT REMEDIATION ACTION PLAN 

 

1.0 INTRODUCTION 
The Repsol Oil and Gas Canada Inc (Repsol) Site Remediation of the Panarctic F-68 Abandoned Wellsite, Satellite 
Bay, Prince Patrick Island, Northwest Territories (NWT; the ‘Project’) is undertaken in compliance with Inuvialuit 
Water Board (IWB) Type “B” Water Licence N5L8-1837 (the ‘Water Licence’) (IWB 2016).  

The Water Licence requires that a Remediation Action Plan (RAP) be completed for the Project to outline the 
remediation activities and construction of an engineered Contaminated Soil and Waste Containment Structure at 
Panarctic Site F-68, located on Prince Patrick Island, in the NWT (the ‘Site’). The Site location is shown in Figure 1, 
and a Project Site overview is shown in Figure 2 (both in Appendix A). In addition, a temporary camp and fuel 
storage area will be established at Mould Bay on the south end of Prince Patrick Island using an existing air strip 
and adjacent apron area owned by Environment and Climate Change Canada (ECCC). Figure 3 (Appendix A) 
provides an overview of planned Project components at Mould Bay. 

This RAP was developed for the Project in compliance with the Water Licence requirements. Wherever applicable, 
the RAP references and refers to other plans prepared for approval by the IWB. Plans referenced in the RAP 
include the following: 

 Waste Management Plan; 
 Spill Contingency Plan; 
 Surveillance Network Program Plan; 
 Reclamation, Closure and Monitoring Plan; and 
 Pre-construction Design Report. 

 

2.0 BACKGROUND 
2.1 Site History and Background 
Panarctic Satellite F-68 (77° 17’ 30” N and 116° 54’ 27” W) is an abandoned well site located near Satellite Bay at 
the northern end of Prince Patrick Island, NWT. Several site visits have been completed between 2008 and 2016 
to delineate the environmental issues at the Site and collect the data necessary to produce a detailed remediation 
design for the containment of contaminated soils located at the Site. 

The Site contains contaminated materials, including soil impacted by hydrocarbons and metals and solid wastes 
(e.g., used drums, scrap metal and other debris). Previous work at the Site in 2008, 2010, 2011, 2013 and 2015 
has involved intrusive sampling programs to identify Areas of Potential Environmental Concern (APECs) and 
determine the nature and extent of any soil and water contamination. Hazardous and non-hazardous debris 
located on the Site has been organized, catalogued and quantified to the extent feasible and an Airstrip 
Assessment was conducted to determine the potential to access the site using larger aircraft.  

During these programs, a Phase I and Preliminary Phase II Environmental Site Assessment (ESA) report was 
prepared for the 2008 work, and a Debris Consolidation and Phase II ESA report was prepared for the 2010 work. 
An Airstrip Assessment report and a detailed Site Description and Future Assessment report (including 
recommendations) was developed based on the 2011 work. In addition, a Summary Report of the completed 2008, 
2010 and 2011 work was prepared in 2012. To proceed with detailed planning and engineering, an additional Site 
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reconnaissance and investigation program was completed in the summer of 2013. In 2014, an explosives disposal 
program was completed to safely remove abandoned seismic explosives and decommission abandoned seismic 
shot holes at the site. 

The 2015 Site Investigation and Debris Clean-up Program was designed to provide final input into the planned 
construction of an on-site engineered thermal cover and in 2016 a brief site reconnaissance provided all 
subcontractors the opportunity to get familiarized with the site. 

2.2 Current Site Conditions 
The Site is located on Prince Patrick Island, the most westerly of the Queen Elizabeth Islands, within the Sverdrup 
Islands Lowland Ecoregion of the terrestrial Northern Arctic Ecozone (Ecological Stratification Working Group 
1996). This ecoregion covers Prince Patrick, Mackenzie King, Ellef Ringnes and Amund Ringnes islands. It is 
classified as having a high Arctic ecoclimate. Mean annual temperature is approximately -18 degrees Celsius (°C) 
with a summer mean of -1.5°C and a winter mean of -32°C. The mean annual precipitation ranges from 100 to 
150 millimetres (mm). Additionally, the marine category of ecozones encompasses Prince Patrick Island on the 
western edge of the Arctic Archipelago Marine ecozone (Wiken et al. 1996). 

2.2.1 Soil and Vegetation 
The Sverdrup Islands Lowland ecoregion is developed on generally soft, poorly consolidated and little-deformed 
Mesozoic rocks. Its surface is made up of rolling, scarped lowlands less than 150 m above sea level (masl), low 
uplands and dissected plateaus that reach 365 masl (Ecological Stratification Working Group 1996). 

Prince Patrick Island is considered a region of Polar Desert soils. It is desert-like, with low vegetation limited to the 
lower, wetter areas. Polar Desert soils typically have a desert pavement (i.e., a surface covered with closely packed 
pebble and cobble-sized rock fragments) and poorly defined horizon sequences, high pH values (although soil 
testing results from previous Site investigations work indicated low pH values), and high levels of soluble 
constituents (Tedrow et al. 1968).  

Prince Patrick Island is specifically a land of crysolic soils, which are permafrost-affected soils developed from 
cryogenic (low-temperature) processes such as freeze-thaw, cryoturbation (frost-churning) and ice segregation 
(Tarnocai 2004). Permafrost is frozen rock and soil that remains below 0 degrees Celsius (oC) for at least two 
consecutive years. The entire ecoregion is underlain by deep, continuous permafrost with medium ice content and 
consisting of abundant ice wedges. The exception is the permafrost on Ellef Ringnes Island and the north-west 
coastline of Prince Patrick Island, which may have high ice content (Ecological Stratification Working Group 1996). 

Based on field observations during manual advancement of test pits during past Site visits, the soils at the Site 
are predominantly sands containing variable amounts of pebbles, gravel and cobbles with some layers / pockets 
of clay, and the surface was typically covered with a layer of larger pebbles and gravel. The soils were typically 
dry at the surface (to several cm depth) and then became wetter with depth, often to saturation. Groundwater was 
not always encountered in test pits, but if present, it was it at the bottom of the active layer at an average depth of 
0.63 m (average depth as a measurement of test pits with groundwater). The average depth to permafrost based 
on all test pits measured was approximately 0.8 m. The depths to water and permafrost will vary depending on 
location, soil type and current climactic conditions. 

In several test pits that were dug in the central area of the Site, a layer of moss (that grows on the soil surface) 
was found buried at variable depths, typically around 50 cm. This observation indicates that the entire working 
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area within the Site may have been covered with layer(s) of fill material during historic work at the Site, presumably 
to flatten out the terrain. The overlying fill material appears to be native in nature, and was likely extracted from 
nearby areas. 

Vegetation communities in the Arctic are generally simple and dominated by a few species that are well adapted 
to the harsh climate and poor soil conditions due to the presence of permafrost. Mosses, lichen, and cold-resistant 
vascular plants such as sedges (Carex spp.) and cotton grass (Eriophorum spp.) are the dominant vegetation. 
Arctic willow (Salix spp.) and aven (Dryas spp.) occur infrequently (Ecological Stratification Working Group 1996).  

As observed during 2008, 2010, 2011, 2013, 2014, 2015 and 2016, vegetation was largely absent from the Site. 
The scattered vegetation that was observed was concentrated around the lower, wetter areas and was comprised 
of mosses, lichen, sedges and other low-growing forbs. 

Throughout the Site, the developed / contaminated areas and the surrounding higher areas were generally void of 
vegetation or had small, isolated patches of mosses, lichen and forbs, such as the relatively abundant arctic poppy 
(Papaver radicatum). 

2.2.2 Site Geology  
Satellite Bay is within the geological province of the Arctic Continental Shelf. The sedimentary rock formations are 
Cenozoic in age (Natural Resources Canada [NRCan] 2012). Bedrock was not encountered in the test pits that 
were dug across the Site during previous Site investigations.  

2.2.3 Surface Water and Groundwater 
The terrain of the Site is generally flat, but gently sloping towards the northwest, with localized variability in slope 
characteristics. The Site's elevation does not exceed 20 masl. Small draws traverse the area around the Site, and 
small dips are scattered throughout the landscape. These draws and dips often contain flowing and standing water, 
respectively. The drainage of the Site and surrounding area is towards the north-west, into the inlets of Satellite 
Bay (Arctic Ocean), less than 500 m from the northwest end of the airstrip. 

Hydrological features are variable across the Site, ranging from puddles of standing water and ponded areas to 
flowing watercourses. There were a number of standing water bodies in and around the Site noted during the 
various Site investigations, ranging in size from small puddles to larger ponded areas, as well as a number of 
creeks, including the unofficially named South River and North River (Appendix A, Figure 2). 

The groundwater flow processes at the Site are expected to be significantly influenced by the presence of 
continuous permafrost. Annual active thaw layers are typically limited to one m below ground surface, depending 
on ground cover, soil materials and surface water features. Shallow groundwater representing meltwater (both 
surficial and within the active layer) and infiltration from precipitation during the summer thaw is perched within the 
active layer during the short summer season. Movement of the groundwater is dictated by soil type, presence of 
shallow permafrost and hydraulic pressures resulting from topographic differences and distribution (elevation) of 
the water within the soils. 

2.2.3.1 Standing Water 
Several depressions with standing water were noted at the Site (Appendix A, Figure 2). These ponds and puddles 
varied in diameter and depth and typically had sandy substrates with variable quantities of aquatic vegetation. 
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While fish were never observed, various organisms were noted in the water, including amphipods, aquatic worms 
and/or insect larvae and aquatic insects. These water bodies do not have any surface inflow or outflow channels. 

Water bodies at the Site were generally shallow (estimated to be less than one m deep). Ponded areas in and 
around the Site may have been created by the gradual formation of depressions in the ground. 

2.2.3.2 Watercourses 
Two freshwater creeks, flowing to the northwest, are located to the northeast (referred to as North River) and 
southwest (referred to as South River) of the Site. Additionally, smaller watercourses flow west out of the Site 
(Appendix A, Figure 2).  

The South River at a crossing point between the airstrip and the Site (Appendix A, Figure 4), was assessed for 
the planned watercourse crossing (described in Section 2.2.4) during previous Site visits. The bankfull width was 
20 m at its widest point and water depth was 0.2 to 0.4 m while the flow rate was estimated as 1 to 2 metres/second 
(m/s). The substrate was comprised of sand and gravel and no vegetation was observed in the drainage except 
for some lichen along the banks. 

Surface water quality in and around the Site appears to be variable. Based on investigations in 2010, 2011 and 
2015, surface water in the various water bodies on and around the Site has not been affected by hydrocarbons. 
Metals exceedances were found at some locations. Given the distribution of metals concentrations in surface water 
on-site, it is possible that the metal concentrations are related to natural sources.  

Groundwater was encountered in some locations where test pits and temporary groundwater sampling points were 
installed at 13 locations in between the North and the South River where soil contamination and debris was 
observed. Groundwater was often encountered at the bottom of the active layer at an average depth of 0.63 m. 
Based on the results of previous investigations, it is believed that groundwater quality has been affected across 
the Site by metals and hydrocarbons. 

2.2.4 Site Access 
It will be necessary to establish a temporary water course crossing across the South River between the 
airstrip/camp area and the construction area (Appendix A, Figure 4). Based on previous assessments and a survey 
of the proposed water course crossing location, it is planned to construct a crossing by stacking, untreated, 6”-
high prefabricated wooden mats. A series of 20 wooden mats will be placed sideways to create a 14’-wide crossing. 
The mats will be connected using straps or chains and tethered to shore to establish a stable, ground supported 
crossing. Some minor grading work will be required at each end of the containment structure (above high water 
line) to provide a compact and level foundation to access the mats. Additional timber cribbing may be required at 
intermediate points to provide a reasonably level surface, however, no excavation or regrading of the stream bed 
will be required. The use of wooden mats as temporary water course crossings was approved by DFO in January 
2016 and renewed approval will be sought in early 2017.  

Once installed, the mat crossing will allow water to flow below, through each crib mat, between adjoining mats and 
during sporadic peak flows over the anchored mats. Given the spacing of the mats it is anticipated that the crossing 
will have a negligible effect on stream flow and will not impede potential movement of aquatic organisms. 

Once the water course crossing is established, the existing access routes will be upgraded to allow safe and 
efficient movement of personnel and equipment between the camp and work area. Access, whenever possible, 
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will be re-established along the same alignment as evident from historical Site activities. Site observations suggest 
that general grading with very minor cutting/filling will be sufficient to re-establish the suitable access and imported 
fill will not be required. 

The intent is to keep traffic on designated routes to minimize impact to the surrounding natural environment. All 
vehicles will require inspection and cleaning as needed prior to using the stream crossing.  

At completion of the 2017 Remediation Program, the untreated wooden mats will be systematically removed, and 
burned. Any non-combustible materials which remain will be collected and disposed off-site. Abutment areas will 
be contoured back to equivalent pre-existing conditions as is outlined in detail in the Reclamation, Closure and 
Monitoring Plan. 

2.3 Previous Site Assessments 
Repsol, through their contractors, performed a series of Site investigations between 2008 and 2016. The purpose 
of the investigations was to determine the type and extent of Site contamination and to develop a plan to remediate 
the Site. Soils contaminated with benzene, toluene, ethylbenzene and xylene (BTEX), petroleum hydrocarbons 
(PHCs), and metals in excess of applicable Canadian Council of Ministers of the Environment (CCME) guidelines 
(2007a; Agricultural Criteria) were found at the Site. Based on the results of this multiyear work, it was concluded 
that the Site could pose a risk to environmental and/or human health and safety. 

Some surface waters were found to have metals concentrations above CCME guidelines (2007b; Water Quality 
Guidelines for the Protection of Aquatic Life), and some groundwater locations were found to have hydrocarbons 
and/or metals concentrations exceeding the (surface) water guidelines.  

Approximately 94 m3 of wood, 59 m3 of metal or other debris, and close to 200 45-gallon drums are also present 
at the Site. Some of the non-hazardous metal debris was removed and disposed of in 2015.  

Previous related work completed by Repsol at the Site since 2008 includes: 

 detailed Site investigations in 2008 and 2010 in support of Phase I and Phase II Environmental Site 
Assessments;  

 contamination delineation and debris consolidation (2010 and 2011); 
 geophysical assessment, landfill assessment, and airstrip assessment (2011); 
 detailed Site reconnaissance and investigations ( 2011 and 2013); 
 an Abandoned Seismic Explosives Disposal Program in 2014;  
 final site investigations and preliminary non-hazardous debris clean-up in 2015; and 
 specific site inspections in 2016 for 2017 Remediation program components. 

These previous assessments are briefly described in the following paragraphs.  

2.3.1 Debris Consolidation 
During the 2010, 2011 and 2013 Site investigations, Repsol completed an extensive debris consolidation work 
program to organize and consolidate a variety of materials found at the Site. The materials included wood, metal, 
drums, batteries and miscellaneous debris. Consolidated materials were organized into material-specific piles or 
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secured in soil bags (volume: 1 m3) and left on-site. Some of this non-hazardous material was further consolidated 
and brought to the Solid Waste Disposal Facility in Inuvik in 2015. 

2.3.2 Assessment of Potential Contaminated Soil and Waste Containment Structure 
Locations 

During the 2011 and 2013 investigations, three potential locations for a contaminated soil and waste containment 
structure were assessed to examine the feasibility of on-site remediation options. These locations were first 
identified based on their slope, size, and proximity to water. The locations were then further assessed based on 
observations from test pits and soil samples collected for grain size analysis. Based on the available space, 
topography, proximity to the Site, potential safety concerns (construction and filling near the airstrip may interfere 
with flight safety as equipment and personnel will be working in close proximity to the airstrip), and the relative 
locations of water bodies, a final location has been chosen (Appendix A, Figure 2).  

2.3.3 Airstrip Assessment 
A professional airstrip assessment was completed as part of the 2011 investigation. The assessment found that 
the current airstrip is not serviceable by aircraft larger than a DC-3, however Twin Otter aircraft are the safest 
aircraft to land on the Satellite Bay airstrip. 

2.3.4 2013 Site Reconnaissance  
To proceed with detailed planning and engineering, a Site reconnaissance was completed in the summer of 2013. 
It included: 

 Unmanned Aerial Vehicle (UAV) Survey for detailed mapping purposes; 
 Topographical Survey; 
 Watercourse Crossing Assessment;  
 Site Constructability Assessment; 
 Potable Water Source Assessment; and 
 Explosive Materials Investigation. 

Results of these assessments (in combination with results of previous investigations and the 2015 final 
investigations) were used as a basis for the current remediation design (described in this RAP). 

2.3.5 2014 Abandoned Seismic Explosives Disposal Program 
During the 2013 reconnaissance visit, approximately 558 kilograms (kg; 1,230 pounds [lbs]) of abandoned seismic 
explosives were identified in a magazine located on the south side of the Satellite Bay airstrip. Further, previous 
reconnaissance visits identified a series of abandoned seismic shotholes containing lead wires near the former 
wellsite. In 2014, a specialist blasting contractor was retained to responsibly destroy the abandoned seismic 
explosives and shotholes. The abandoned seismic explosives were destroyed through a controlled detonation of 
the magazine using dynamite and shaped charges.  
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2.3.6 2015 Site Investigations and Debris Clean-up 
Final Site investigations in preparation of the remediation program were carried out in the summer of 2015 and 
non-hazardous debris from the previous years’ controlled explosion was cleaned up and disposed of at the SWDF 
in Inuvik. Various field investigations were completed, including: 

 Geophysical Program; 
 Geotechnical Program; 
 Environmental Soil and Water Sampling; 
 Drum Inventory; 
 Abandoned Seismic Shothole Testing and Decommissioning; 
 Topographical Survey (including a UAV survey); and 
 Non-hazardous Debris Clean-up and Removal. 

A geophysical investigation, a geotechnical investigation and a thermal analysis were carried out to assess 
environmental parameters, such as the composition and location of surface materials to determine adequate 
borrow sources, the existing permafrost regime and active layer thickness to determine the favourable location 
and design for the containment structure. In addition, a data logging thermistor was installed in one of the boreholes 
at the site of the planned containment structure which allowed remote temperature monitoring in several depth 
categories at the Site. The resulting reports were provided as appendices to the Project Description approved by 
the Environmental Impact Review Board in April 2016. 

2.3.7 Specific Site Inspections for 2017 Remediation Program Components 
The following inspections and assessments were completed during 2016:  

 Inspection of alternative landing and refueling sites between Inuvik and Mould Bay;  
 Inspection of the Mould Bay and Satellite Bay airstrips; 
 Onsite compaction testing of the Mould Bay Airstrip for the use of ATR72 aircraft; 
 Inspection of the operational areas to identify potential issues; 
 Inspection and maintenance of the thermistor installed in 2015; 
 Inspection of equipment and tools stored onsite in 2015; and 
 An attempt to install a remote camera at the Mould Bay airstrip was abandoned due to technical 

complications. 

 

3.0 REMEDIATION OBJECTIVES AND APPROACH 
The following sections of this RAP describe the issues of concerns and project objectives based on the results 
through Site investigations since 2008 (described in Section 2.3). There are several issues of concern related to 
the Site that have been considered in developing the 2017 Remediation Program, including: 

1) Soils contaminated with PHC, barium, lead and copper at levels above applicable guidelines. 

2) Buried waste contributing to soil and groundwater contamination  
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3) Exposed waste that can create an exposure risk to ecological receptors. 

4) Degradation of permafrost that creates the following: 

a) ponded water adjacent to buried waste and contaminated soils, and  
b) general slumping throughout buried waste areas.  

Based on our understanding of the issues of concern identified above and subsequent analysis on management 
and mitigation of the concerns the following objectives for the 2017 Remediation Program been developed: 

1) Minimize disturbance.  
2) Thermally stabilize the ground to prevent further contaminant and waste transport. 
3) Backfill ponded areas in the footprint of the containment structure to prevent direct contact of water with 

surface waste and contaminated soil. 
4) Consolidate contaminated soils and existing buried waste beneath an engineered thermal cover (i.e., in 

the contaminated soil containment structure) to prevent exposure to human, wildlife, groundwater and 
surface water receptors. 

5) Remove all encountered waste and surface debris (including the Butler Building and contents) from the 
Site to prevent exposure to human, wildlife and water receptors, in compliance with all applicable 
permits, licences and legislation. 

6) Contour the thermal cover to minimize erosion. 
7) Minimize safety risks (e.g., minimize time on Site, number of personnel required, number of flights 

required). 
8) Comply with all applicable laws, permits and licences. 

 
Analytical results of all soil samples will be compared to the Agricultural Criteria outlined in the CCME guidelines 
(2007a) as was done during all previous investigations at the Site and formed the basis of subsequent 
delineation of the remediation areas (described in Section 5). 

 
4.0 REMEDIATION LOGISTICS AND MITIGATION 
4.1 Mobilization of Project Team and Equipment 
4.1.1 Mobilization  
Overland mobilization of equipment and supplies from Edmonton to Inuvik will be coordinated with the intent of 
having everything staged at the Inuvik Mike Zubko Airport in the  first half of June 2017. The overland portion of 
the mobilization will be exclusively on public highways. All load restrictions applying to the roads at the time will 
be strictly adhered to. At Inuvik, equipment will be staged at a leased yard space on the airport property.  
Equipment will be prepared and modified for Hercules transport between Inuvik and Mould Bay. Camp equipment 
and supplies as well as crews will mobilize from Yellowknife to Mould Bay. Subsequently, equipment will be 
transported via heavy-lift helicopter from Mould Bay to Satellite Bay. Crews and supplies will be transported to 
Satellite Bay via Twin Otter or similar aircraft. 

4.1.1.1 Mobilization to Mould Bay 
In June, a small crew of staff will mobilize to Mould Bay in preparation for the equipment deliveries to Mould Bay 
and subsequent heavy-lift helicopter transfers from Mould Bay to Satellite Bay. A temporary camp will be set up 
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at Mould Bay to support transfer of equipment and supplies. The ground crew at Mould Bay will receive and offload 
the incoming loads. Once all loads are received and prepared for helicopter transport to Site, the heavy-lift 
helicopter will be mobilized to Mould Bay. Some ground crew will remain at Mould Bay to assist with rigging the 
loads while a second ground crew, with its own camp, will be mobilized to Satellite Bay to establish a temporary 
camp and receive the loads transported by the helicopter. 

4.1.1.2 Mobilization to Satellite Bay 
Heavy equipment will be transported via heavy-lift helicopter from Mould Bay to Satellite Bay. Once the heavy-lift 
helicopter transports have been completed, the balance of personnel, smaller equipment and supplies will mobilize 
to Satellite Bay via Twin Otter aircraft. The heavy-lift helicopter will demobilize after several days of work on the 
island. 

4.1.2 Demobilization  
Once the construction and remediation activities are complete, demobilization will commence. This will include 
removal of remaining wastes at Satellite Bay, the majority of site personnel and remaining supplies. A reduced 
camp will be left at site to support the heavy-lift demobilization of the larger construction equipment. 

It is anticipated that the primary demobilization will be facilitated by Twin Otter aircraft which will be loaded at 
Satellite Bay and shuttle loads to Mould Bay. At Mould Bay equipment and materials will be transferred to larger 
aircraft for transport back to Inuvik or Yellowknife. The camp equipment will be transferred from Satellite Bay to 
Mould Bay to allow for mobilization back to Yellowknife. Demobilization of the camp is anticipated to occur in 
September. During construction activities reasonable efforts will be made to utilize back-hauls of the empty aircraft 
to remove wastes and un-needed equipment to minimize the number of required demobilization flights. 

The heavy-lift helicopter will be mobilized back to Satellite Bay in September, once the containment structure 
earthworks are effectively complete. A reduced ground crew will remain at Satellite Bay to assist with rigging the 
loads while a second ground crew will be positioned at Mould Bay to receive the loads. 

Once the heavy-lift helicopter lifts have been completed, the heavy-lift helicopter will demobilize. It is anticipated 
that this will be after two or three days of work on the island. 

Once the equipment is delivered to Inuvik, the land transport (over public highways) of the remaining equipment 
to Edmonton will commence.  

4.2 Site Mitigation Measures 
The likely environmental effects that are anticipated to occur as a result of the Project were considered for all 
physical works and activities during the Project’s life cycle. Effects were identified and assessed, taking into 
consideration applicable mitigation and impact management measures, along with standard policies and practices.  

Applicable mitigation measures have been identified to avoid or minimize any likely adverse environmental effects. 
Mitigation is defined as the measures for the elimination, reduction or control of adverse environmental effects of 
any project. Mitigation of adverse effects has been introduced at the Project design stage, and adverse effects will 
be avoided to the extent practical.  
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Table 1 provides a summary of the potential impacts to the environment as well as mitigation measures to be 
implemented to avoid or minimize those impacts. Impacts and mitigation measures are provided for all planned 
Project activities.  

 
Table 1: Summary of Potential Impacts and Proposed Mitigation 
Environmental 
Component 

Potential 
Impacts 

Proposed Mitigation 

Sensitive terrain Soil 
compaction / 
disturbance 

Minimize overall vehicle use; use of existing on-site trails wherever possible; 
restrict traffic to level terrain and avoid steep slopes; protect access trail surfaces 
with existing on-site borrow material, wood and access mats; avoid shorelines and 
minimize watercourse crossings; use of tracked vehicles and minimize use of 
wheeled equipment. 
Re-contour borrow pits after use. 

Permafrost Permafrost 
melt 

On-site fill material will be used from two proposed borrow pits, which will be 
graded and re-contoured after use. Impacted soil will be excavated from several 
areas. Excavations will be backfilled with clean material and graded. 
Build the closure cap of the contaminated soil and waste containment structure of 
sufficient thickness to allow freeze-back of permafrost into contaminated soil. 
A data-logging thermistor system will monitor freeze-back of waste and thermal 
performance of containment structure. 
Protect temporary access trail surfaces with existing on-site borrow material, wood 
and/or mats. 
The borrow pits will be located at a minimum 30 m away from the high water mark 
of the nearest waterbody. 
The borrow pit floor will be sloped away from the pit face and if necessary 
drainage ditches will be installed. 

Soil quality Spills / 
contamination 

Follow Emergency Response Plan and Spill Contingency Plan; keep spill 
response equipment on hand; use drip trays for refuelling and under parked 
equipment; use berms and liners for fuel storage areas. 
If transporting contaminated soil in trucks across the watercourse crossing, soil will 
be in megabags on a liner. 
Use of an impermeable liner to contain contaminated soil inside the containment 
structure to prevent infiltration, dissolution and vertical migration of the 
contamination. 

Vegetation 
communities 

Disturbance / 
removal of 
localized 
vegetation 
patches 

ATVs, trucks and equipment will travel on existing access trails whenever 
possible; avoid vegetated areas and areas containing sensitive vegetation 
species; avoid low shrubs and taller vascular plants (if present); minimize footprint 
of the camps; vegetation will be disturbed at some temporary access trails, areas 
where impacted soil will be excavated and at borrow pits – topsoil (if existing) will 
be salvaged and replaced to facilitate natural re-vegetation. 

Wildlife Sensory 
disturbances; 
negative 
human-bear 
encounters 

Follow flight altitude guidelines; use of Wildlife Monitors and electric perimeter 
fence around the camps; cease work if wildlife is spotted within 500 m and resume 
only when they move out of the Project area; cease work immediately if polar bear 
is spotted; implement the Wildlife Encounter Management Plan; maintain clean 
camp with appropriate bear-proof containers; train crew in bear awareness. 
Approaching aircraft will do a flyover of the airstrip to ensure safe landing 
conditions. 
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Table 1: Summary of Potential Impacts and Proposed Mitigation 
Environmental 
Component 

Potential 
Impacts 

Proposed Mitigation 

Waterfowl Sensory 
disturbances; 
habitat 
disturbance / 
loss; possible 
hunting 
interference. 

Follow flight altitude guidelines; implement mitigation for vegetation to limit the 
disturbance to potential nesting habitat; any active nests that are encountered will 
be avoided per established setbacks; advise communities of any possible 
interference with traditional hunting.  

Water quality Disturbance of 
sediment / 
increase in 
turbidity / 
contaminant 
spills into or 
nearby water 
bodies. 

Minimize overall vehicle use; restrict traffic to level areas and avoid steep slopes; 
avoid shorelines and minimize water crossings; install temporary watercourse 
crossings according to DFO guidelines and remove all material at end of Project 
activities; installation of silt fence; use biodegradable camp products to the extent 
practical; grey water from camp activities will be collected in holding tanks and 
treated / tested prior to release (or collected and removed for off-site disposal).  
Implementation of and adherence to the approved Surveillance Network Program 
Plan. 
Installation of monitoring wells and sampling and analysis of groundwater. 
Dewatering of ponded areas will be onto surrounding environment, away from 
watercourses. 
Appropriately compact and grade the embankment of the contaminated soil and 
waste containment structure at a flat slope to minimize wind and water erosion. 
Emergency Response Plan and Spill Contingency Plan will be implemented; keep 
spill response equipment on hand; fuel and hazardous materials will be kept in 
specified, bermed, lined areas more than 100 m away from high water marks. 
Erosion control measures will be at the Site and installed where applicable (e.g., 
mats, blankets, silt curtains). 

 

4.2.1 Fuel Management 
Temporary fuel storage areas will be established for aviation and camp fuel in Mould Bay (Appendix A, Figure 3) 
and at Satellite Bay (at the temporary camp; Appendix A, Figure 2). 

Fuels used during the completion of the entire Project are expected to include: 

 Diesel (for all heavy equipment, generator, and heating stoves),  
 Jet-A fuel (for heavy-lift helicopter, smaller fixed-wing and Hercules aircraft); 
 Propane (for the kitchen appliances); and  
 Gasoline (for ATVs and some smaller equipment).  

All fuel stored at the Site and at Mould Bay will be handled and stored in accordance permits, licences and 
legislation including: 

 Secondary containment and spill response capabilities on-site;   
 Storing of fuel and hazardous materials on land at least 100 m away from the high-water mark to reduce 

Risk of spills into water; 
 Spill reporting and clean-up. 
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Refuelling activities will also comply with Water Licence requirements and applicable legislation, including:  

 Fuel transfers will be visually and continuously monitored; 
 Containment trays will be placed below vehicle refueling ports; 
 Fuel transfer nozzles will be operated manually and will not be locked open; 
 Spills kits and absorbent pads will be maintained in close proximity to the refuelling equipment; 
 Fuel transfers will be conducted with an operator at each end of the hose; 
 Refuelling will only be done during daylight hours; and 
 Fuel transfer equipment such as hoses, pumps, and nozzles will be visually checked for leaks or damage 

prior to each refueling operation. 

A detailed Spill Contingency Plan was prepared for the IWB and will be implemented for all components of the 
Project. 

 

5.0 SOIL MANAGEMENT 
5.1 Background Soil Sampling 
Although not specified in the Water Licence (or elsewhere), sampling of native soils near the toe of the containment 
structure will be undertaken to confirm that the containment structure is operating as designed. Soil sampling 
locations will be established in the vicinity of each of the four monitoring wells to be located around the containment 
structure (described in in the Reclamation, Closure and Monitoring Plan), and located within an approximately two 
to four 4 m radius from these wells. Initial soil samples will be collected at these locations in 2017, following 
completion of the containment structure construction and in each subsequent year that the post-construction 
containment structure inspection occurs. The exact location of the soil samples will be adjusted for each sampling 
round, within the specified radius; documentation of the locations and soil characteristics will be completed for 
each round including analytical, text and photographic descriptions. 

For each sampling location, two soil samples will be collected: (i) a shallow sample at an interval of between 0 and 
15 cm and (ii) a deep sample at an interval of between 40 and 50 cm. If the target sampling depths cannot be 
reached (typically due to frozen ground or possibly a rock at depth), the reason for refusal will be noted and a 
sample collected from the refusal depth. The soil samples will be collected using industry standard protocols 
including decontamination of the sampling shovel with soap and water, methyl hydrate and rinsing with distilled 
water before each use. Soil samples will be collected by hand using a single-use disposable nitrile glove and 
placed into new/clean glass sample jars provided by the laboratory that are labelled with the sample date, location 
ID and depth. The samples will be shipped to a certified laboratory (ALS Laboratories in Yellowknife) under chain-
of-custody protocols and analyzed, for BTEX, PHC fractions F1 to F4 and CCME Tier 1 metals with additional 
analyses for specific chemicals of concern to be added as required. The samples collected in 2017 will be 
considered “initial” samples and will be used for comparison of subsequent samples in order to determine if 
significant changes in soil quality are occurring. Comparisons will be based on the initial mean concentration plus 
three standard deviations (3-sigma) based on the “three-sigma rule of thumb”, wherein it is expected that nearly 
all values lie within three standard deviations of the arithmetic mean. Background soil samples collected in 2017 
at locations removed from the site operations area will also be used for comparison.  
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5.2 Contaminated Soil Excavation and Placement 
Contaminated soils from outside the proposed footprint of the contaminated soil and waste containment structure 
will be excavated by the loader/backhoe, loaded into haul trucks and relocated within the limits of the containment 
structure. Relocated soils will be dumped within the prescribed limits of the proposed containment structure and 
subsequently spread, graded and compacted. Depending on the progression of seasonal ground thaw, it may be 
necessary to excavate impacted soil in stages or horizontal layers to promote deeper thawing to occur in order to 
reach adequate depth. The extent will be defined by confirmatory sampling and soil analysis. 

5.3 Detailed Confirmatory Sampling Plan 
The purpose of confirmatory sampling during construction of the contaminated soil containment structure is to 
ensure that all contaminated soil has been effectively excavated and relocated to the containment structure. 
Parameters including BTEX, PHC, barium, total chromium, lead and other metals have been previously identified 
at the Site. Confirmatory soil samples will be analysed for the same set of parameters used to delineate the areas 
of impact A through O (Table 2) based on the particular contaminants of concern in the particular excavation. 
Hydrocarbon samples will be field screened using a calibrated and bump tested RKI Eagle Gas Detector (or 
equivalent) in methane elimination mode. If significant headspace readings are measured then the excavation will 
be extended beyond the sample location. 

If a collected sample has no visual evidence of contamination and the headspace reading is low, a representative 
portion of samples (see below for excavation sampling plan) will be transported to ALS Laboratories in Yellowknife 
(with most of the analyses being conducted in their Edmonton location). Analysis will be carried out to determine 
if they meet remediation objectives; i.e., do not exceed the CCME Soil Quality Guidelines for the Protection of 
Environmental and Human Health - Agricultural Soil (2007a).  

Once an excavation is deemed complete (based on results of confirmatory sampling) the excavation base will be 
scraped clean prior to backfilling with borrow source material. Excavations will be backfilled to match pre-existing 
grades and promote overland drainage. 

Samples will be collected in accordance with the Abandoned Military Site Remediation Protocol (AMSRP; Indian 
and Northern Affairs [INAC] 2009) and the sampling plan will include the following information: 

 Description of the objective for each potential area of concern; 
 Sampling locations; 
 Sampling methodology; 
 Proposed number of samples and media; 
 Parameters for analyses; and 
 Analytical requirements and Quality Assurance/Quality Control (QA/QC) measures. 

AMSRP requires confirmatory soil sampling to be carried out using a systematic grid sampling design. The number 
of samples required per remediated area and the number of those samples required to be submitted for laboratory 
analyses are summarized in the tables below. Excavations will be extended until there are no field indications of 
impact. Confirmatory samples will be collected from the base (permafrost) and walls (active layer) of the excavation 
in accordance with Environmental Sampling Plan and as outlined in concept below.  
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The Environmental Guideline for Contaminated Soil Remediation (GNWT ENR 2003) pertains to contaminated 
sites on Commissioner’s Land, municipal lands or lands involved GNWT activities in the NWT. It does apply to the 
Site but does not contain specific information on confirmatory soil sampling during site remediation. The Alberta 
Environmental Site Assessment Standard (AEP 2016) contains additional guidelines for confirmatory sampling 
during site remediation and was included in this Plan. It outlines the following minimum requirements applicable 
for the Site: 

 Discrete samples must be collected from each excavation face; 
 Samples must be collected a minimum of 0.05 metres (m) from the exposed wall face. The sample must 

be collected from within a 0.2 m perpendicular distance from the excavation surface; and 
 Discrete confirmatory samples must be collected and analyzed such that there is at least one sample 

within a grid based on 10 m increments (AEP 2016). 

These guidelines are generally less stringent than those stated in the AMSRP, however they do require sampling 
from the walls (i.e., excavation faces) which is not explicitly mentioned in the AMSRP. This approach will be used 
in the 2017 Soil Sampling Plan. 

The soil from the contaminated areas (labelled A through O) will be excavated and relocated as shown on Figure 5 
(Appendix A). These areas have been horizontally delineated through detailed soil sampling programs in 2008, 
2010, 2011 and 2015. The location of the containment structure is based on maximizing the volume of 
contaminated soil which will remain in place within the area of the containment structure, and minimizing the 
volume of contaminated soil requiring excavation and relocation into the containment structure. Table 2 provides 
an overview of all excavation areas and their dimensions. 

 
Table 2 Excavation Area Dimensions 

Remediation Area Length (m) Width (m) Area (m2) Average Depth 
(m) Volume (m3) 

A* 20 10 200 0.75 150 
B 15 4 60 0.75 45 
C 45 10 450 0.75 338 
D 6 10 60 0.75 45 
E 4 4 16 0.75 12 
F 4 4 16 0.75 12 
G 20 4 80 0.75 60 
H 10 4 40 0.75 30 
I 6 6 36 0.75 27 
J 4 4 16 0.75 12 
K 4 4 16 0.75 12 
L 4 4 16 0.75 12 
M 4 4 16 0.75 12 
N 5 5 25 0.75 19 
O 4 4 16 0.75 12 
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The average thickness of the active layer in the area is approximately 0.8 m and ranged from 0.4 to 1.3 m during 
site investigations. The excavations will remove the active layer of each outlined area A through O. Only 
remediation areas A and C are greater than 100 m2 and will be sampled in a 6x6 m grid. All other areas will be 
sampled with 3x3 m spacing, with 100% of samples being analyzed. 

Several remediation areas share the same or similar dimensions and thus sampling design plans have been 
created for similar length and width combinations. Tables 3 and 4 summarize and illustrate the sampling design 
plans for areas measuring less than or equal to 100 m2 and larger than 100 m2, respectively. 

 
Table 3 Wall Sampling Design Plans for Areas smaller than or equal to 100 m2 

Remediation Area Dimensions Number of Wall 
Samples Design 

E, F, I, J, K, L, M, N, O 4x4 m,  
5x5 m, 6x6 m 8  

 
 
 
 
 
 
 
 
 

D, H 6x10 m,  
10x4 m 12 

 
 
 
 
 
 
 
 
 

 

B 15x4 m 14  

 
 
 
 
 
 
 

10 m 

4-6 m 

3 m 4-6 m 

4-6 m 

3 m 

15 m 

3 m 4 m 
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Table 3 Wall Sampling Design Plans for Areas smaller than or equal to 100 m2 

Remediation Area Dimensions Number of Wall 
Samples Design 

G 20x4 m 18  

 
 
 
 
 
 

 
 
Table 4 Wall Sampling Design Plans for Areas larger than 100 m2 

Remediation Area Dimensions Number of Wall 
Samples Design* 

A (L-shape area) 

1 of 2: 
10x5 m  

5  Wall samples will be spaced 6 m apart (3 walls only) 

2 of 2: 
10x15 m 

9  Wall samples will be spaced 6 m apart (3 walls only) 

TOTAL: 14  

C 45x10 m 20   Two samples on each 10 m wall and eight samples on 
each 45 m wall 

* Text was used in place of figures given the larger areas requiring illustration. 

 

While Tables 3 and 4 summarize the sample requirements for the walls of the remediation areas, Table 5 
summarizes the number of samples taken from the base of each excavation. 

 
Table 5 Base Sampling Design Plans 

Remediation Area Length (m) Width (m) Area (m2) Number of Base Samples  

A* 20 10 200 3 
B 15 4 60 4 
C 45 10 450 5 
D 6 10 60 2 
E 4 4 16 1 
F 4 4 16 1 
G 20 4 80 5 
H 10 4 40 2 
I 6 6 36 1 
J 4 4 16 1 
K 4 4 16 1 
L 4 4 16 1 
M 4 4 16 1 

4 m 

20 m 

3 m 
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Table 5 Base Sampling Design Plans 

Remediation Area Length (m) Width (m) Area (m2) Number of Base Samples  

N 5 5 25 1 
O 4 4 16 1 

 

Applying the guidelines as above, approximately 160 wall samples and 30 base samples are required from areas 
A to O. If following analysis, samples show exceedances, then the excavation area(s) will be extended and 
additional samples will be taken. Given the remote location of the site sample turnaround is anticipated to be at 
least one week. Given the anticipated delay in analytical results, reasonable efforts will be made to collect 
confirmatory samples as early in the field season as possible. When practical, confirmatory samples will be taken 
from the planned limits of excavation and screened in the field. If samples pass field screening then soil samples 
will be sent off-site for analysis prior to, during or immediately following removal and relocation of the contaminated 
soils. Samples will be taken to verify that all contaminated material has been removed and relocated to the 
containment structure footprint. Based on the analytical results of the base samples and discussions with Repsol 
the final vertical extent of excavation will be determined. 

Sampling will be ongoing during the construction phase of the 2017 Site Remediation Program as the remediation 
areas are excavated. All confirmatory samples (i.e., 100%) will be analyzed using a combination of onsite 
screening (e.g. Gas Detector) and laboratory testing. Samples destined for the laboratory will be collected to 
coincide with scheduled crew or supply flights to minimize holding time on-site, and will be transported from the 
Site to Yellowknife and from there to Edmonton.  

5.4 Methodology, Analytical Requirements and QA/QC 
Sampling will be ongoing during the construction phase of the 2017 Site Remediation Program as the remediation 
areas are excavated. All collected samples (i.e., 100%) will be analyzed using a combination of onsite screening 
(e.g. RKI Eagle Gas Detector) and laboratory testing. Samples destined for the laboratory will be shipped as soon 
as they are collected and will be transported from the Site to Yellowknife and from there to Edmonton.  

The soil samples will be collected using industry standard protocols including decontamination of the sampling 
shovel with soap and water, methyl hydrate and rinsing with distilled water before each use. Soil samples will be 
collected by hand using a single-use disposable nitrile gloves 

Soil samples will be collected from the excavation walls at middle height (equal distance from the top and bottom). 
Samples will be collected as grab samples and will be sealed in laboratory supplied 250 millilitre (ml) glass jars 
with Teflon-lined lids provided by the laboratory. They will be clearly labelled with the sample date, location ID and 
depth and submitted to the laboratory with a completed Chain of Custody (COC) form. There will be sufficient soil 
within the sample for the analyses, as some parameters require more sample material than others. If soil samples 
are stored prior to being submitted to the laboratory, they will be stored in ice-packed coolers and submitted to the 
lab within the appropriate time frame.  

Each container will be labelled with the following information: 

 Sample name; 
 Date; 
 Sample depth 
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 Project number; and 
 Sampler’s name. 

Universal Transverse Mercator (UTM) coordinates will be taken for every sample using handheld Global 
Positioning System (GPS) units. Sample locations will be marked and subsequently verified with Real-Time 
Kinematic Global Positioning System (RTK-GPS) when the satellites are overhead.  

COC documentation will be prepared legibly and accurately. Samples will be shipped to ALS Laboratories. 
Dedicated flights may be considered to facilitate timely analysis of critical confirmatory samples. Samples will be 
submitted with one-day turnaround requested, but understanding that this may become a two or three day 
turnaround depending on analysis and time of day. Samples will be analyzed, based on the concerns for that 
location, for any of BTEX, PHC fractions F1 to F4 and CCME Tier 1 metals with additional analyses for specific 
chemicals of concern to be added as required. These analyses are similar to those of previous years but will be 
focused to address those contaminants that have previously been identified as exceedances at the Site and 
specifically in each of the areas A through O. 

Appropriate QA/QC will be performed on all samples, COCs, location spreadsheets and other material pertaining 
to confirmatory soil sampling. Details on this process are provided in the QA/QC Report prepared for the IWB. 
QA/QC will also be performed by the laboratory during analysis and quality control reports will be provided with 
the final laboratory report.  

 

6.0 CONSTRUCTION OF THE CONTAMINATED SOIL AND WASTE 
CONTAINMENT STRUCTURE 

6.1 Dewatering and Backfill 
Several ponded areas within the proposed waste containment area will require removal of standing water and 
backfill with compacted granular material prior to construction of the thermal cover. The sloughing of previously 
buried debris indicates that these water-filled areas are the result of permafrost degradation related to previous 
disturbance and developed after wellsite operations had ceased. Small gas-powered pumps will be used to draw 
water out with the intent to discharge to the environment at a nearby down-slope surface location at least 30 m 
from any natural water drainage and at least 100 m from fish-bearing waters. 

Chemical analysis of the water, conducted in 2015, indicates that the ponded water does not exceed the relevant 
CCME guidelines for surface water quality and will be resampled prior to discharge in 2017. Discharge will be 
monitored and sampled in accordance with the IWB Water Licence conditions for seepage and runoff. At any time 
during construction water from the depressions is noted to have indication of potential hydrocarbon impact (sheen 
or odour), then the water will be treated with activated carbon and sampled prior to discharge.Clean imported fill 
will be obtained from the approved borrow source and placed and compacted into the depressions to create a 
stable, positively graded final surface.  

Discharge of water from the ponded areas within the footprint of the containment structure will be managed to 
direct water away from the construction area, minimize erosion and preserve permafrost. As needed, energy 
dissipation will be used to slow flow and disburse the discharge. Typically a length of larger-diameter, perforated 
hard pipe is connected to the discharge. Discharge volumes will be recorded using an approved flow meter.Table 6 
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provides surface areas of all ponded areas that will be backfilled and amount of proposed backfill. Note that only 
parts of the water bodies will be backfilled (as outlined in the Pre-construction Design Report developed for the 
IWB). 

Table 6: Ponded Area Surface and Fill Data  

Pond ID Fill Elevation (m) Surface Area of entire 
Water Body (m2) 

Compacted Sand Fill in 
Backfilled Area (m3) 

A 14.2 313.0 196.0 

F 14.1 187.0 176.0 

H 14.2 43.0 22.0 

I 14.0 387.0 352.0 

J 14.2 56.0 30.0 

K 14.2 55.0 24.0 

L  13.9 1152.0 966.0 

M 13.6 70.0 155.0 

O 14.1 54.0 50.0 

 

6.2 Construction of the Containment Structure and Installation of 
Lining System 

As described in the Pre-construction Design Report developed for the IWB, the first activity associated with the 
construction of the containment structure will be to excavate the contaminated soil from the active layer beyond 
the footprint of the containment structure and relocate these impacted soils directly on-top of the left in-place 
impacts. The impacted materials will be graded to promote positive drainage. Contaminated soil will be excavated 
using the loader/backhoe and transported to the site of the containment structure. 

An anchor trench will be excavated around the perimeter of the zone of impacted soil and permanently frozen 
waste. A geosynthetic cap will be placed over the impacted soil to prevent water infiltration of the impacted material 
and with that eliminate leaching and  dissolution. It will also prevent vertical migration of the contamination. The 
geosynthetic cap system will consist of a linear low-density polyethylene (LLDPE) liner and two layers of medium 
weight non-woven geotextile above and below the liner, as described in detail in Pre-construction Design Report 
developed for the IWB. Once the cap liner system is fully deployed, the anchor trench will be backfilled to secure 
the cap in place prior to placing the overlying thermal soil cover. The installation of the LLDPE liner and associated 
geotextile cushion layers will be supervised by a qualified specialist contractor, overseen by a Golder QA/QC 
specialist and an Engineer. The specialist contractor will complete the required Quality Assurance / Quality Control 
(QA/QC) testing for the installation, which will be supplemented by Golder’s QA/QC testing to meet the design 
specifications. Approval of the sub-grade will be completed by Golder prior to installation of the cap liner system. 
The final contaminated soil and waste containment structure will cover an area of approximately 8,500 square 
metres (m2) plus a 10 m wide buffer zone (resulting in a total of 12,500 m2) and will be 2.4 m high (the slopes are 
described below “Side Slopes”). 

As the above noted work is being completed, clean, sand fill from the borrow source stockpiles will be developed. 
Depending on the depth of seasonal thaw and actual ground conditions it may be necessary to excavate in stages 
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and allow further thaw to occur in order to reach the design excavation depth. A dozer will be used to push up 
available material down to a prescribed maximum depth in order to minimize permafrost degradation. Borrow 
areas will be mined in a series of horizontal lifts as the ground thaws. The thawed, sandy material will be pushed 
into windrows to promote draining and facilitate truck loading. . A loader will be used at the borrow source to load 
two haul trucks while the dozer will be relocated to the thermal cover area to receive the trucks and place and 
shape the cover with incoming fill. A track mounted skid steer may be used as a supplementary support for 
containment structure construction, particularly when the loader is stationed at the borrow source.  

As outlined in the Pre-construction Design Report developed for the IWB, a thick (2.4 m) soil thermal cover layer 
will be placed over the geosynthetic cap as per the design specifications. This soil will be placed in lifts and 
compacted above the liner through sequential placement of soil and spreading the material with the bulldozer and 
compacted with a packer. Operations will be conducted so that no equipment will travel over the cap until sufficient 
soil has been pushed across to protect the material. 

Minimum Cap Thickness 
The thermal cover or cap will be of sufficient thickness to allow freeze-back of permafrost into buried waste and 
contaminated soil. The minimum required thickness of the containment structure was determined following 
guidance in the Abandoned Military Site Remediation Protocols (INAC 2009). For warm conditions today, the 
minimum closure cap thickness was estimated to be 1,600 millimetres (mm), whereas a 2,400 mm cap thickness 
is required to limit thaw penetration for an estimated warm year in 2115 after 100 years of climate warming. The 
minimum thickness of the sand fill is measured from the surface of the relocated, impacted material that is to 
remain at ground temperatures below 0°C. 

Setbacks 

A five metre horizontal setback around the perimeter of the underlying waste material (excavated materials from 
the active layer in adjacent areas) is incorporated into the design. The permafrost at the site is expected to aggrade 
into the thermal cap in areas that are more than five metres from the crest of the slope. In addition, a ten metre 
buffer zone has been delineated, within which adjacent ponded areas will be drained and filled. 

Surface depressions within and adjacent to the footprint of the thermal cover (within the ten metre buffer) will be 
drained prior to construction (see Section 6.1) because the presence of standing water at the toe of the 
embankment will lead to increased thaw along with possible settlement and cracking of the embankment.  

Side Slopes 
The edges of the embankment will be graded to an inclination of six horizontal to one vertical (6H:1V) or flatter to 
promote airflow across the top of the containment structure and minimize snow drifting. Minimizing snow drifting 
is important in order to provide long term stability, since snow insulates the ground surface and negatively impacts 
a thermal closure. Snow drifts also may be an area where wildlife can den during the winter and potentially damage 
the closure cap. A relatively flat side slope is also expected to be more stable and less susceptible to erosion than 
steeper slopes during spring break-up when portions of the slope may be locally saturated as snow melts and 
excess water drains. All fill and side slopes will be compacted thoroughly and no frozen material will be used during 
constructing the side slopes. These measures are in place to further minimize the potential for erosion. In addition, 
shallower slopes are less likely to attract curious wildlife that could potentially dig or otherwise impact the 
containment structure.  
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Surface Drainage and Grading 

The surface of the containment structure will be graded so that precipitation does not pond and so that runoff 
drains to the edges of the cap without causing erosion or gullying. The surface grades will be between 2% to 5%. 
In addition, the ground surface surrounding the containment structure will be graded so that runoff flows away from 
the site. 

In general, some post-construction settlement and annual heave should be anticipated as the ground freezes and 
thaws. However, it is anticipated that the post-construction settlement will be low, especially after the core of the 
containment structure freezes during the first winter after construction, since the fill for the closure cap will be 
comprised of unfrozen sand that is placed in the summer. 

Installation of Lining System 

As described in detail in the Pre-construction Design Report developed for the IWB, an impermeable, 40 mil LDPE 
liner will be placed over the full extent of the consolidated, impacted soils. The full perimeter of the liner will be 
secured in place with an anchor trench as specified in the design drawings. A geotextile cushion layer will be 
installed across the full extent of the impacted soils, beneath the liner. Three or four large panels of LDPE will be 
unfolded, overlapped and heat welded to form a continuous cover over the impacted soils. A second layer of 
medium weight non-woven geotextile will be place above the LDPE liner, prior to placing the thermal cover sand. 
The crew will have the means to repair and warranty any potential damage to the liner resulting from installation. 
Furthermore, additional liner material will be shipped to Yellowknife during mobilization and stored there during 
the construction period, in case issues arise during liner installation and additional material is needed. 

6.3 Thermal Monitoring 
During the 2015 field program, a Digital Temperature Cable (DTC; also referred to as a “thermistor”) was installed 
in one of the boreholes at the site of the planned containment structure which allowed remote temperature 
monitoring in several depth categories at the Site.  

Additional DTCs will be installed in 2017 to provide measurement of sub-surface ground temperatures within the 
thermal cover and demonstrate compliance with the design intent and criteria in the Abandoned Military Site 
Remediation Protocol. Two DTCs will be installed with a total of six sensors, three per cable (depicted as “T” on 
Figure 6; Appendix A). The system will consist of six monitoring points buried along the axis of the thermal cover 
and one air temperature point, will be used to log temperatures as noted below and will be remotely downloaded. 
The temperature monitoring points are as follows:  

 Two points above the liner; 
 Two points below the relocated contaminated soil at approximately the original ground surface and 

vertically below the points above the liner; 
 Two points outside the toe of the lined area, near the edge of the thermal cover; and 
 One air temperature point (shielded from solar radiation) at the data logger. 

The thermal monitoring points buried within the thermal cover are intended to demonstrate how the engineered 
cover freezes back after construction, as well as to show that ground temperatures within the thermal cover 
stabilize and remain below 0ºC. The two points outside the toe of the lined area are near the edge of the thermal 
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cover, where the deepest seasonal thawing would normally occur. Air temperatures will be monitored in order to 
provide site-specific data that can be used to verify design assumptions if required by Regulators. 

As suggested in the IWB guidance document “Protocol for the Monitoring of Drilling-Waste Disposal Sumps“, 
Repsol will add one DTC background location to the thermal monitoring system to monitor background 
temperatures outside of the footprint of the containment structure. This system will consist of four sensors buried 
in a borehole constructed at a depth of two to three metres which will be advanced with a powered auger mounted 
on a skid steer. 

The data logger setup provided by Beaded Stream is designed for multi-year monitoring in adverse northern 
conditions and will be similar to the system that was deployed during the design studies. The monitors will be 
inspected and repaired or replaced (if required) during the scheduled post-construction Site visits (explained in the 
Reclamation, Closure and Monitoring Plan developed for the IWB). Data will be acquired using a solar powered 
data logger configured to allow for near-real time telemetry using a satellite uplink. The digital temperature cables 
will be protected from petroleum hydrocarbons and potential damage during construction by flexible PEX conduit 
that terminates at a data logger.  

Upon closure of the water Licence (in 2033), the system will be decommissioned or assumed by the IWB at their 
discretion. 

 

7.0 HAZARDOUS HISTORIC WASTE MANAGEMENT 
7.1 Waste Fuel Drum Processing and Liquid Waste Consolidation 
The drum inventory conducted in 2015 indicates that there are at least 120 – 205 L (45 gallon) steel drums 
scattered across the site. Golder conducted a cursory survey of the drums noting condition and 
contents.Appendix . As outlined in the Waste Management Plan developed for the IWB, an estimated quantity of 
the various liquid waste streams is provided below: 

 Approximately 4,350 L of various fuels; 
 Approximately 1,200 L of PHC impacted water; and 
 Approximately 1,800 L of unknown liquid contents (presumed to be fuel). 

First, each drum will be inspected. The area around the drums will be tested for volatile organic compounds (VOCs) 
and combustible gas (lower explosive limit, or LEL relative to hexane) levels to ensure safe working conditions. All 
barrels will then be inspected for any symbols or labels that could identify the contents. Any signs of bulging, 
swelling, deterioration or damage such as corrosion or leaks at the seams and rim, or spillage and/or discolouration 
at the rim will also be documented. This protocol may not be suitable for all substances potentially encountered 
and if an unknown liquid (a few drums at site are unopened) is encountered that cannot be identified in the field 
its contents will be segregated and sampled separately to properly identify the contents. 

Pressurized barrels shall be opened with extreme caution only by persons with appropriate training and safety 
equipment and clothing, using non-sparking equipment. A safe-work procedure for this operation was developed 
and will be followed. 
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If the bungs can be removed, the barrels will be opened slowly to allow any pressure in the barrel to be released 
gradually before the bung is removed. If the bungs are not easily removed, the barrel will be vented remotely, such 
as using a weighted sharp object to penetrate the barrel. The remote venting operation will be conducted at a safe 
distance from the other site operations and behind a barrier of supersacks filled with sand. Again, a safe work 
procedure will be followed and only trained employees with suitable safety equipment and clothing will be allowed 
to perform the task. 

The liquid contents of the drums will be visually inspected and like liquids will be consolidated into four streams: 
waste oil, fuels, coolant, and potentially impacted water. Liquids will be transferred from existing drums to new 
barrels conforming to Transportation of Dangerous Goods (TDG) requirements using intrinsically safe pumps and 
gravity decanting. Transferring of liquids will be completed over a liner or spill containment pallet. Once drums of 
similar content are consolidated, each drum of liquid will be moved to a lined staging area to be sampled to properly 
characterize for waste acceptance and safe transportation. Results of the laboratory analysis will be used to 
appropriate waste classify the waste for  transport and off-site disposal. Drums of consolidated liquids will be 
prepared for transportation from Site likely via Twin Otter but potentially by Chinook helicopter, depending on 
timing. Ultimately the drums of waste liquids will be palletized at Mould Bay and flown to Yellowknife where the 
waste will be transferred to and ownership thereof will be assumed by KBL Environmental (KBL) in accordance 
with the Waste Management Plan developed for the IWB. 

Given the small volume, all soils recovered from the opened drums will be visually inspected for oil and grease. 
These soils will be sampled for all contaminants of concern to determine how they will be disposed (on-site or off-
site) as per the Project Waste Management Plan. All collected drum water will be consolidated and flown to 
Yellowknife for disposal by KBL in accordance with the waste Management Plan developed for the IWB.  

The newly-emptied barrels will be transferred to a designated, lined and bermed barrel processing area. Once 
drained, the lids will be removed and the barrels will be wiped down. Any oily liquids will be absorbed with oil 
pillows or similar material. Used absorbent pads will be disposed of off-site. Empty barrels will then be left to air 
dry prior to being crushed using a portable, hydraulic drum crusher. The drum crushing is intended to reduce the 
volume of the drums by at least 75% to facilitate off-site transport and disposal in accordance with the Waste 
Management Plan. 

7.2 Hazardous Material Content in Containment Structure 
No hazardous material will be deposited in the containment structure. All hazardous materials stemming from 
historic operations at the Site and any hazardous waste stemming from 2017 Site operations will be handled, 
transported and disposed of at a licenced disposal facility as outlined in the Waste Management Plan developed 
for approval by the IWB. This Waste Management Plan will be implemented and adhered to by all staff and during 
all Project components. 

7.3 Hazardous Surface Debris  
All debris scattered throughout the Site will be collected and brought to a central collection area where specialists 
will determine if the debris stream is hazardous or non-hazardous. Base on previous assessments carried out at 
the Site, it is anticipated that very little of the debris will be classed as hazardous (primarily old batteries stemming 
from historic operations). A small quantity of hazardous waste will be generated from 2017 Site activities. 
Operations and maintenance of equipment will generate waste oil, used filters and oily rags. This material will be 
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containerized in accordance with the approved Waste Management Plan. All hazardous wastes (historic and newly 
generated) will be shipped for disposal at a licenced disposal facility as described in the Waste Management Plan.  

All visible surface debris and debris encountered during impacted soil excavation, beyond the limits of the 
containment structure, will be fully excavated and removed from site. When excavating Areas A through O 
(described in Section 5), all reasonable efforts will be made to remove debris and any associated visual 
contamination embedded within the permafrost.  

7.4 Remedial Strategy for Hazardous Waste 
All waste streams deemed as hazardous will be containerized and shipped off-site and disposed of in accordance 
with the IWB approved Waste Management Plan. No hazardous waste will remain at the Site after the 2017 
demobilization phase. 

Areas potentially subject to small spills or oil leaks (such as the refuelling area) will have berms and drip pans in 
place to provide containment, and then any collected contaminated material or liquid waste will be drained into an 
oil waste holding container. Drip pans will also be placed under all vehicles and heavy equipment when not in use 
for 3 hrs or more.  

As outlined in the Spill Contingency Plan (prepared for the IWB), efforts will be implemented to avoid spills. On-
site spills, leaks and drips will be segregated and cleaned up using sorbent material which will then be placed in 
appropriate containers and transported off-site. The waste will then be placed in drums for appropriate disposal 
off-site. The Spill Contingency Plan outlines preventative methods and procedures that Repsol and their 
contractors will follow in case of accidental spills.  

 

8.0 NON-HAZARDOUS HISTORIC WASTE MANAGEMENT 
8.1 Non-Hazardous Surface Debris  
As described in section 7, all debris scattered throughout the Satellite Bay site will be collected and brought to a 
central collection area where specialists will determine if the debris stream is hazardous or non-hazardous. It is 
anticipated that most of the historic debris is non-hazardous. Site crews will collect debris and stage it at a 
temporary processing area, adjacent to the airstrip. Waste streams will be separated and containerized for 
transport and off-site disposal in accordance with the approved Waste Management Plan. Untreated wood 
collected in previous years, bagged and stored at the Site may be burned on-site. Metal debris will be transported 
off-site to Yellowknife for disposal by KBL. No surface debris will remain at the Site after the 2017 demobilization 
phase. 

8.2 Remedial Strategy for Non-Hazardous Waste 
Most waste streams deemed as non-hazardous will be containerized and shipped off-site and disposed of in 
accordance with the IWB approved Waste Management Plan. Non-hazardous, combustible waste may be burned 
on-site in accordance with the approved Waste Management Plan and all applicable regulations. No non-
hazardous waste will remain at the Site after the 2017 demobilization phase with the exception of the contaminated 
soil and waste containment structure that will house non-hazardous waste at the Site. 
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9.0 CAMP WASTE MANAGEMENT 
Repsol and their contractors are responsible for all waste products generated from the Project and will use an 
integrated waste management system to ensure that wastes generated by the Project are disposed of in a manner 
that does not adversely affect the environment, public health, or safety. All camp waste management aspects are 
described in the Waste Management Plan that was prepared for approval by the IWB. Waste handling and disposal 
procedures will be conducted in accordance with all applicable legislation, including GNWT waste management 
and disposal guidelines, Department of Transportation rules and regulations, and others as outlined in the Waste 
Management Plan.  

9.1 Camp Solid Waste 
9.1.1 Non-hazardous Solid Camp Waste 
All solid camp wastes (such as food wastes and packaging) produced will be divided into non-hazardous, 
combustible waste and non-hazardous, non-combustible waste. The non-hazardous, non-combustible waste will 
be temporarily stored in wildlife-proof, leak-proof containers, transported off the Site and disposed of by KBL in 
Yellowknife. Non-hazardous, combustible waste will be incinerated on-site in accordance with the approved Waste 
Management Plan and all applicable regulations. 

The incinerator to be used is an Inciner8 I8-20S general incinerator (easily transported by Twin Otter). It is fitted 
with a secondary combustion chamber and afterburner to ensure complete combustion of emissions. It is 
anticipated that only one incinerator will server the two temporary camps. It will be positioned at the primary camp 
during the consecutive Project phases (please refer to Section 12 for a detailed Project schedule). During the 
mobilization period in June, the primary camp will be located at Mould Bay. The primary camp will then shift to 
Satellite Bay for July and the first two weeks of August. The primary camp will then shift back to Mould Bay during 
demobilization, expected to be complete by late August/early September. The minor amounts of domestic waste 
produced at the secondary camps may be open burned in a barrel or transported to the primary camp for 
incineration. The incinerator will be used daily to dispose of combustible camp waste, including food waste, paper 
and cardboard. No plastics or waste fuels/oils will be incinerated. Incineration logs will be kept and all ashes will 
be bagged, stored temporarily in wildlife-proof containers and shipped to Yellowknife for subsequent disposal at 
an appropriate facility. 

No non-hazardous camp waste will remain at the Site after the 2017 demobilization phase. 

9.1.2 Hazardous Solid Camp Waste 
The camps will use Pacto toilets (i.e., no water is required), and the waste will be incinerated as described in 
Section 9.1.1. Incineration logs will be kept and all ashes will be bagged, stored temporarily in wildlife-proof 
containers and shipped to Yellowknife for subsequent disposal at an appropriate facility. Solid camp waste 
stemming from the Pacto toilets of the secondary camp (described in Section 9.1.1) will be transported to the 
primary camp for incineration. 

9.2 Camp Wastewater 
To the extent possible, biodegradable products will be used for camp purposes, including for dish washing, and 
general cleaning. Grease traps will be used to minimize the amount of grease and oil entering the greywater 
system.  
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Grey water will be inspected  for non-biodegradable products. The grey water will be collected and stored in an 
appropriate holding tank. As described in the Surveillance Network Plan (developed for  the IWB), prior to release, 
the grey water will be tested so that all relevant parameters are appropriate for release to the land according to 
IWB requirements (described in Section 10.2). As appropriate, grey water will be treated until parameters are 
tested as acceptable, and then it will be released to the land on non-vegetated and well-drained surfaces at least 
100 m from water bodies. 

If testing indicates that relevant parameters are not suitable for release to the land, grey water will be containerized 
and transported off-site for disposal in another appropriate facility ( 

 

10.0 WATER MANAGEMENT 
Water use and discharge as well as surface and groundwater quality monitoring are regulated through the IWB 
Water Licence and outlined in detail in the Surveillance Network Program Plan approved by the IWB. This section 
of the RAP provides an overview of all associated water management aspects but will refer to the Surveillance 
Network Program Plan where applicable. 

10.1 Water Supply 
Some potable water will be flown in to be used for drinking and cooking. Potable water will also be obtained from 
water bodies in the vicinity of the Site for hygienic and camp cleaning purposes. If it is determined that water 
sources at the Site will not meet the needs of the camp, treated ocean water may be used for some activities (e.g., 
camp cleaning). Based on an average consumption of 50 L of water per person per day while at the remote, 
temporary camps, potable water needs are estimated to be on average 1000 L per day.  

Flow meters will be installed for all withdrawal at Satellite Bay and Mould Bay. Field crews will maintain an uptake 
log for each camp. All logs will be summarized and total water withdrawal volume provided to the IWB in the 
requested reporting format. 

10.2 Water Discharge  
Water will be discharged from several areas, associated with different project components. 

10.2.1 Ponded Areas 
Several ponded areas within the proposed construction area will require removal of standing water and filled with 
compacted granular material prior to construction of the containment structure (described in Section 6.1). Small 
gas powered pumps will be used to draw water out with the intent to discharge to the environment at a nearby 
downgradient location. Discharge will be monitored and sampled in accordance with the IWB Water Licence 
conditions for seepage and runoff as described in the Surveillance Network Program Plan. The surface water is 
assumed to be clean, but if at any time during construction water from the depressions is noted to have indication 
of hydrocarbon impact (sheen or odour), then the water will be treated with activated carbon and sampled prior to 
discharge. Discharge of water from the ponded areas within the footprint of the containment structure will be 
managed to direct water away from the construction area, minimize erosion and preserve permafrost. Discharge 
volumes will be recorded and provided to the IWB in the requested reporting format. 
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10.2.2 Borrow Pit / Containment Structure 
The Borrow Site will be located at a minimum 30 m away from the high water mark of the nearest waterbody 
(please refer to Section 11). The excavations will be designed and managed to maintain positive drainage, avoid 
the creation of water collection points and maintain excavation geometry to facilitate the later grading and re-
contouring. The pit floor will be sloped away from the pit face to avoid pooling of water. Drainage ditches will be 
installed if necessary and water will be diverted to promote ground infiltration and evaporation. Water management 
measures, as well as erosion control measures (e.g., mats, blankets or silt fence/curtains) will be inspected daily 
and after a precipitation event. If water needs to discharged, sampling and analysis will be in accordance with the 
Surveillance Network Program Plan (analysis for total suspended solids [TSS], PHC and pH prior to discharge).  

All seepage or runoff derived from the contaminated soil containment structure will be tested for TSS, oil and 
grease, BTEX and total lead. Sample stations will be located at surface water collection points for seepage and 
runoff in accordance with the Surveillance Network Program Plan. 

10.2.3 Camp 
As described in Section 9.2, grey water will be monitored so that no non-biodegradable products, oil, grease or 
floating solids enter it. The grey water will be collected and stored in an appropriate holding tank. As described in 
the Surveillance Network Plan (developed for approval by the IWB), prior to release, the grey water will be tested 
for TSS, pH, residual chlorine and visual inspection for the presence of oil, grease and floating solids. 

As appropriate, grey water will be treated until parameters are tested as acceptable, and then it will be released 
to the land on non-vegetated and well-drained  surfaces at least 100 m from water bodies. 

If testing indicates that relevant parameters are not suitable for release to the land, grey water will be containerized 
and transported off-site for disposal in another appropriate facility 

10.3 Groundwater 
As outlined in the Reclamation, Closure and Monitoring report, the IWB Water Licence has mandated the 
installation of at least four monitoring wells around the perimeter of the containment structure. The wells will be 
installed into 152 mm (six-inch) diameter boreholes advanced with a powered auger mounted on a skid steer or 
alternatively, driven manually from surface, without augering, to the target depth. These wells will be installed to 
monitor water quality within the active zone around the containment structure. It is anticipated that groundwater 
flow in the active zone will follow the topography in the area. The elevation of the surrounding area is greatest in 
the southeast and gently decreases towards the northwest. It is likely that the North River and the South River, 
northeast and southwest of the containment structure (Appendix A, Figure 2) will influence the shallow 
groundwater flow in the active layer. The installation of the four monitoring wells on each of the four sides of the 
containment structure will result in one monitoring well being installed up gradient (southeast) of the containment 
structure and three wells located down/cross-gradient of the containment structure (northwest, northeast and 
southwest). The preferred location of the wells will be determined on-site at the time of the installation, following 
the construction of the containment structure, and will generally be located within 10 metres of the toe of the 
containment structure slopes. Upon installation, locations will be surveyed and mapped. 

Development of the wells will be undertaken following the installation, after which the first sampling event (baseline) 
can occur. Data concerning well yields will be collected to provide guidance for subsequent sampling events. 
Conductivity, pH, turbidity and temperature are the parameters that will be recorded during purging of the 
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monitoring wells and samples can be collected following the stabilization of these values. Groundwater samples 
will be analyzed for TSS, O&G, BTEX, and total lead. Results of the analyses will be provided in the monitoring 
report. Details on the installation are provided in the Reclamation, Closure and Monitoring Plan. 

10.4 Surface Water 
10.4.1 Background Surface Water Sampling 
Initial background sampling of water sources and nearby water bodies around the perimeter of the containment 
structure and Site will be analyzed for TSS, PHC, BTEX, total lead, dissolved metals and routine parameters (such 
as hardness, pH and major ions). Background surface water samples will be taken immediately prior to 
commencing 2017 Site work in order to establish background or baseline environmental conditions at both Satellite 
Bay and Mould Bay. Background water samples will be collected upstream and downstream of the site from the 
nearby stream and from any adjacent surface water that could be potentially affected by discharge during 
construction. 

10.4.2 SNP Surface Water Sampling 
The Surveillance Network Program Plan was developed for approval by the IWB in fulfillment of the Water Licence 
conditions. As detailed in the plan, the following surface water monitoring and sampling will be carried out: 

 Seepage and runoff sampling from contaminated soil containment structure for TSS, oil & grease, BTEX and 
total lead prior to discharge; 

 Surface runoff sampling from borrow sources for TSS, PHC and pH prior to discharge; and 

 Creek water sampling, 50 m upstream and 100m downstream of the watercourse crossing for TSS. 

 

10.4.3 Drinking Water 
Microbiological, chemical and physical parameters will be analyzed according to the Guidelines for Canadian 
Water Quality (2014) on raw and treated potable water samples prior to use for each water source It is anticipated 
that these samples will be sent off-site for analysis during the regular supply/crew flights, but options for on-site 
testing will be evaluated and adopted if effective. 

 

11.0 BORROW SOURCE 
Construction of the proposed contaminated soil containment structure will require borrow source development to 
construct a soil cover. In addition, ponded areas and exaction of contaminated soil (from areas A through O; 
Section 5.3) require backfill material to be extracted from a borrow area at the Site. The location of the proposed 
borrow area is shown on Figure 2 (Appendix A). The exact location and extent of the area will be laid out, surveyed 
by the surveyor upon arrival at the Site.  

Due to the relatively brief window of thawed surface soils each summer, the intent is to develop the borrow source 
soon after arrival. A dozer will be used to push up available material down to a prescribed maximum depth in order 
to minimize permafrost degradation. Borrow areas will be mined in a series of horizontal lifts as the ground thaws. 
The excavations will be designed and managed to maintain positive drainage, avoid the creation of water collection 
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points to minimize permafrost degradation. The thawed, sandy material will be pushed into windrows to promote 
draining and facilitate truck loading. Two haul trucks will be used to haul sandy material on existing access trails. 
To minimize impacts on water quality, only clean equipment will be used and equipment will be inspected daily. 

As outlined in the Reclamation, Closure and Monitoring Plan, borrow pits will be graded and re-contoured after 
use to minimize the impact to local permafrost. Localized impacts to permafrost will be mitigated by confining 
excavation to areas with a thicker active layer and not allowing water to pool on the Borrow Site floors, as 
recommended by the Northern Land Use Guidelines – Pits and Quarries (GNWT 2015). Following the completion 
of excavation, the borrow site will be graded and re-contoured to blend into the general landscape of the Site. 

All operations will be completed in accordance with Quarrying Permit # 2016QP0028 (associated with Land use 
Permit N2016U0004) issued by the GNWT Lands Department on October 3, 2016.  

 

12.0 REMEDIAL SCHEDULE 
Overland mobilization of equipment and supplies to Inuvik will commence in May 2017, with the intent of having 
everything staged at the Inuvik Mike Zubko Airport by the first week of June 2017. At the end of the first week of 
June, a small crew will mobilize to Mould Bay to set up a temporary camp at Mould Bay in support of transfer of 
equipment and supplies. Once that camp is set up, a second ground crew, with its own camp, will be mobilized to 
Satellite Bay to establish the temporary camp there and receive the loads transported by the helicopter. 

The demolition of the Butler Building and waste consolidation work is anticipated to start as soon as a camp is 
established at Satellite Bay on or about June 20, 2017. This early work will be labour intensive and precede the 
arrival of heavy equipment and is intended to generate wastes for backhauling during heavy-lift helicopter 
operations. 

Once all equipment and supplies are delivered to Satellite Bay and the demolition is complete, earthworks 
construction activities will commence. A start date of July 11, 2017 is anticipated. On-site earthworks will require 
approximately six to seven weeks to complete and will be completed around August 15, 2017. 

Once the construction and remediation activities are complete, demobilization will commence starting at or around 
August 16, 2017. This will include removal of all remaining wastes at Satellite Bay, the majority of site personnel 
and remaining supplies. A reduced camp will be left at Site to support the heavy-lift demobilization of the larger 
construction equipment during the following week. Once completed, the camp equipment will be transferred from 
Satellite Bay to Mould Bay to allow for mobilization back to Yellowknife. Demobilization of the camp is anticipated 
to occur in September.  

Once the equipment is delivered to Inuvik by mid-September, the land transport (over public highways) of the 
remaining equipment will commence.  
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1. EXISTING TOPOGRAPHIC FEATURES COMPILED USING UAV AND GROUND SURVEY INCLUDING
BATHYMETRY PERFORMED BY GOLDER ASSOCIATES LTD., 2015.

2. COORDINATES REFERENCE UTM ZONE 11 WGS84.
3. GOLDER ASSOCIATES, INC. OCTOBER 2015, TECHNICAL MEMORANDUM "2015 GEOTECHNICAL FIELD

INVESTIGATION TALISMAN ENERGY PANARCTIC SATELLITE F-68 WELLSITE", PROJECT NO. 1531921.
4. GOLDER ASSOCIATES, INC. NOVEMBER 25, 2015, TECHNICAL MEMORANDUM "DESIGN CRITERIA

GUIDANCE FOR ACSCS SATELLITE F-68", PROJECT NO. 1531921.
5. GOLDER ASSOCIATES, INC. JANUARY 2016, TECHNICAL MEMORANDUM "THERMAL ANALYSIS OF

WASTE CONTAINMENT STRUCTURE ON PRINCE PATRICK ISLAND FOR ACSCS SATELLITE F-68",
PROJECT NO. 1531921.

6. GOLDER ASSOCIATES, INC. OCTOBER 2015, GEOPHYSICAL REPORT "SATELLITE F-68 WELLSITE
RECLAMATION PRINCE PATRICK ISLAND, NWT, PROJECT NO. 1531921.

REFERENCESNOTES

1. DIMENSIONS, ELEVATIONS AND STATIONS ARE IN METRES UNLESS NOTED OTHERWISE.
2. EXISTING SITE ROADS AND TRAILS TO BE UTILIZED DURING CONSTRUCTION ACTIVITIES AS PRACTICABLE.
3. BORROW AREA TO BE SET BACK 31 METRES FROM WATERBODIES.
4. DEPTH OF EXCAVATION WITHIN THE BORROW AREA SHALL BE TYPICALLY 0.5 m BELOW ORIGINAL GRADE.  AT THE

COMPLETION OF THE EXCAVATION, THE BORROW AREA WILL BE LEFT IN PLACE AS A SURFACE DEPRESSION.
GOLDER WILL CONTOUR THE EXCAVATION AREA AT 4H:1V SIDE SLOPES TO TIE TO EXISTING GRADE AND TRACK
THE SLOPES IN PLACE AND ESTABLISH DRAINAGE TO EXISTING GRADE TO LIMIT POND DEVELOPMENT.

5. SITE-WIDE SURFACE WATER AND EROSION CONTROL MEASURES TO BE IMPLEMENTED AS DETERMINED BY SITE
ENGINEER PRIOR TO AND THROUGHOUT CONSTRUCTION ACTIVITIES.  THE LOCATION OF EROSION CONTROL
MEASURES WILL BE FIELD VERIFIED, PLACED AND MAINTAINED DURING CONSTRUCTION.  THE EROSION CONTROL
MEASURES WILL BE INSPECTED DAILY AND AFTER A PRECIPITATION EVENT DURING CONSTRUCTION.
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SATELLITE F-68
ARCTIC  CONTAMINATED SOIL AND CONTAINMENT STRUCTURE
SATELLITE BAY, PRINCE PATRICK ISLAND, NT

REPSOL OIL & GAS CANADA INC.

PLAN - WELL SITE CONTAINMENT STRUCTURE 

 

NOT FOR
CONSTRUCTION

LEGEND

REFERENCES

EXISTING TOPOGRAPHY (0.2m MINOR, 1m MAJOR) (SEE REFERENCE 1)

EXISTING PONDED AREA

EXISTING SOIL SAMPLE BOREHOLE LOCATION (GOLDER)

EXISTING FROZEN BURIED WASTE AREA TO REMAIN IN PLACE

EXISTING CONTAMINATED SOIL AREA TO BE EXCAVATED AND RELOCATED

PROPOSED CONTAINMENT STRUCTURE FOOTPRINT

RELOCATED CONTAMINATED SOIL AND COVER FOOTPRINT

NOTES
1. DIMENSIONS, ELEVATIONS AND STATIONS ARE IN METRES UNLESS NOTED OTHERWISE.
2. BH-04 CONTAINS THE TAC THERMISTOR, CONTINUOUS D401 DATALOGGER INSTRUMENT

AND AURORALINK SATELLIITE UPLINK SYSTEM.
3. STORMWATER AND EROSION CONTROL MEASURES;

A. NON-STRUCTURAL ACTIVITIES WILL CONSIST PRIMARILY OF PLANNING AND 
SCHEDULING CONSTRUCTION ACTIVITIES AIMED AT ACHIEVING THE GOAL OF
MINIMIZING EROSION.

B. EROSION AND SEDIMENTATION ACTIVITIES WILL CONSIST OF SILT FENCE, BERMS, AND
OTHER MEASURES TO LIMIT SEDIMENT EXITING THE SITE AND ENTERING
WATERCOURSES.

4. TM-01 CONTAINS THE PROPOSED TEMPERATURE ACQUISITION BOX AND SATELLITE
UPLINK SYSTEM.

5. POND FILL TO BE GRADED AT 4H:1V FROM EDGE OF BUFFER ZONE.

PONDED AREA FILL BUFFER ZONE (10 m)

AAAAAAAAAAAAAAAAA

KKKKKKKKKKKKKKKKK

PONDED AREA DRAINED AND BACKFILLED PRIOR TO PLACEMENT OF
CONTAINMENT STRUCTURE (SEE TABLE 1)

Table 2 - Quantities

Table 1 - Initial Ponded Area Fill Quantities

Item
Initial Ponded Area Compacted

Sand Fill (Table 1)
Containment Structure
Compacted Sand Fill

Geomembrane Liner (40 MIL)

Quantity Unit

1971 m³

16,630

2407

m³

m²

Ponded Area ID.
A

Fill Elevation (m) Compacted Sand Fill Quantity (m³)

Non-Woven Geotextile 4814 m²

14.2 196

F 14.1 176

H 14.2 22

I 14.0 352

J 14.2 30

K 14.2 24

L "BARREL" 13.9 966

M 13.6 155

O 14.1 50

CONTAINMENT STRUCTURE DESIGN TOPOGRAPHY (0.2m MINOR, 1m MAJOR)

PROPOSED THERMISTOR LOCATION (GOLDER)T

1. EXISTING TOPOGRAPHY COMPILED USING UAV AND GROUND SURVEY INCLUDING
BATHYMETRY PERFORMED BY GOLDER ASSOCIATES LTD., 2015.

2. COORDINATES REFERENCE UTM ZONE 11 WGS84.  ELEVATIONS ARE ORTHOMETRIC
PROJECTION CGVD 28 VERTICAL DATUM, HT 2.0 GEOID.

3. GOLDER ASSOCIATES, INC. OCTOBER 2015, TECHNICAL MEMORANDUM "2015
GEOTECHNICAL FIELD INVESTIGATION TALISMAN ENERGY PANARCTIC SATELLITE F-68
WELLSITE", PROJECT NO. 1531921.

4. GOLDER ASSOCIATES, INC. NOVEMBER 25, 2015, TECHNICAL MEMORANDUM "DESIGN
CRITERIA GUIDANCE FOR ACSCS SATELLITE F-68", PROJECT NO. 1531921.

5. GOLDER ASSOCIATES, INC. JANUARY 2016, TECHNICAL MEMORANDUM "THERMAL ANALYSIS
OF WASTE CONTAINMENT STRUCTURE ON PRINCE PATRICK ISLAND FOR ACSCS SATELLITE
F-68", PROJECT NO. 1531921.

6. GOLDER ASSOCIATES, INC. OCTOBER 2015, GEOPHYSICAL REPORT "SATELLITE F-68
WELLSITE RECLAMATION PRINCE PATRICK ISLAND, NWT, PROJECT NO. 1531921.

Total Compacted Sand Fill Quantity 1971

Total Compacted Sand Fill Required 19,451 m³

Estimated Contaminated Soil Backfill 850 m³

APPROXIMATE LOCATION OF MONITORING WELLS (GOLDER)
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