






Project Summary 

Introduction 

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, Northwest Territories (NWT; the Site; Figure G1). Six visits 
to the Site have been completed to date (2008, 2010, 2011, 2013, 2014 and 2015) in support of the 2016 
Site Remediation Program (the Project). 

Since 2008, IMG-Golder Corporation (IMG-Golder) and Golder Associates Ltd (Golder) have worked on 
behalf of Repsol Oil & Gas Canada Inc. (”Repsol”; note that Talisman Energy Inc. was acquired by Repsol) 
to complete a variety of assessments and surveys to inform the final Site Remediation. These assessments 
and surveys included detailed Phase I and II Environmental Site Assessments, geotechnical and 
geophysical surveys, debris and barrel quantification and consolidation programs, aerial surveys (through 
Unmanned Aerial Vehicles [UAVs]), and a Preliminary Quantitative Risk Assessment (to assess the risk to 
the environment and crew members working at the remote Site). Final investigations were completed in 
2015. The actual Site remediation is now scheduled for 2016 with a schedule contingency provision for 
extending into 2017 (as indicated in Section 13 of Schedule C). 

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 and 2011 
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.   

Mobilization and Camp Operations 

The proposed Project involves the construction of a contaminated soil and waste containment structure on-
Site. The heavy equipment required for this construction will be mobilized to Site; however, the airstrip at 
Satellite Bay cannot safely accommodate aircraft larger than a Twin Otter or possibly a DC3. Larger 
equipment will be flown to Mould Bay, which can accommodate larger aircraft, and from there to Satellite 
Bay via heavy-lift helicopter. 

The temporary camp at Satellite Bay will be designed to accommodate on average 20 field staff for 
approximately eight weeks.  

Water consumption is estimated to be 1000 litres (L) per day. Drinking water will be flown to the Site and 
water for showers and cleaning may be sourced locally. Only biodegradable cleaning products will be used 
during all camp operations. 

The camp will consist of seven sleeping tents, two wash tents and one office tent, each measuring 14’ x 
16’ and a kitchen tent, which will measure 16’ x 32’. There will also be a Pacto tent with four Pacto toilets. 
Each tent will have fire extinguishers, carbon monoxide and smoke detectors, 110-volt outlets and lights. 
The wash tent will also have shower facilities, a clothes washer and dry, one propane hot water tank and a 
500-gallon water holding tank. The kitchen tent will have two propane cook stoves, two refrigerators, two 
freezers, cookware, tables and chairs. The Satellite Bay camp will also utilize an electric fence and a 
generator shack and will utilize UV water treatment systems.  

Grey water will be collected in a holding tank and tested and (if required) treated prior to release. Grey 
water will be released to the environment at a minimum 100 m away from the high water mark of the closest 
water body.  
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Temporary Watercourse Crossing and Ponded Area Backfill  

Two freshwater creeks, flowing to the north-west, are located to the north-east (referred to as North River) 
and south-west (referred to as South River) of the work area.  Additionally, smaller watercourses flow west 
out of the Marsh Area of the Project area (Figure G2).  It will be necessary to establish a temporary 
watercourse crossing between the airstrip/camp area and the waste containment construction area 
(Photograph 1).  

The South River at a crossing point between the airstrip and the Site (Figure G2) was assessed as part of 
a watercourse crossing assessment during the 2013 Site Reconnaissance.  The bank full width was 20 
metres (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 
m/second (s).  The substrate was comprised of sand and gravel and no vegetation was observed in the 
drainage except for some lichen along the banks. 

Based on previous GPS surveys of the potential crossing location, a temporary crossing with prefabricated 
wooden access mats will be constructed (Photograph 2). A series of stacked wooden mats will be placed 
and interlocked to establish a stable, ground supported bridge crossing. Some minor grading work will be 
required at each end of the structure to provide a compact and level foundation to support the mats. 
Additional timber cribbing may be required at intermediate points to provide a reasonably level surface; 
however, no disturbance of midstream ground will be required. High points of ground in the stream bed will 
be utilized for intermediate support locations. The temporary watercourse crossings will be established in 
accordance with DFO’s Fish-Stream Crossing Guidebook (DFO 2012). No riparian vegetation will be 
cleared and, where necessary, erosion control measures (e.g. silt fences) will be implemented. At 
completion of the project, access mats will be systematically removed, cleaned and prepared for shipping 
off Site. Abutment areas will be contoured back to pre-existing conditions wherever possible.  

The use of stacked wooden access mats as temporary watercourse crossings were discussed with 
Fisheries and Oceans Canada (DFO) in April 2014 (S. Niven, Senior Fisheries Protection Biologist, DFO) 
and in December 2015 (G. Williston, Senior Fisheries Protection Biologist, DFO). This approach was 
approved by DFO January 2016 for the 2016 work program. 

 

Photograph 1: Watercourse crossing looking east. 
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Photograph 2: Wooden access mat to be used as temporary watercourse crossing. 

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 containment structure. The 
sloughing of previously buried debris indicates that these water-filled areas are the result of permafrost 
degradation due 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 
downstream surface location at a minimum 100 m away from the high water mark of the nearest water 
body. Chemical analysis of the water, conducted in 2015, indicates that the ponded water does not exceed 
the relevant Canadian Council of the Ministers for environment (CCME) guidelines and can be displaced 
or discharged to surface without treatment. Clean imported fill will be obtained from the approved borrow 
sources and placed and compacted into the depressions to create a positively graded final surface. 
Discussions with DFO took place during December 2015 (G. Williston, Senior Fisheries Protection Biologist, 
DFO) and the approach was approved in January 2016. 

The following table provides surface areas of all ponded areas and amount of proposed backfill. Note that 
only parts of the water bodies will be backfilled as per Figures G3 and C2. 

 

Ponded Area Surface and Fill Data (including 10 m buffer zone) 

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 (Barrel) 13.9 1152.0 966.0 
M 13.6 70.0 155.0 
O 14.1 54.0 50.0 
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The construction of the proposed contaminated soil and waste containment structure will require borrow 
source development, foundation preparation, liner installation, relocation of impacted soils and placement 
of a geothermal cover layer. The borrow sources have been identified based on previous assessments. 
They are located at a minimum 30 m away from the high water mark of the nearest waterbody and are 
depicted on Figure G2.  

Technical Design Rationale and Construction 

The purpose of the Project is primarily to remove contaminated soil and waste from direct contact with water 
bodies and terrestrial ecological receptors.  A total of approximately 3,000 m3 of soil at the Site is estimated 
to exceed the Canadian Council of the Ministers for Environment (CCME) Agricultural Land Use Criteria for 
BTEX, PHCs and metals. Of the 3,000 m3 of impacted soils, an estimated 2,150 m3 will be covered in place 
(forming the base of the containment structure).  The remaining 850 m3 of impacted soil will be excavated 
from the active layer in adjacent areas, relocated directly on top of the in-place impacts (Figures G3 and 
C2).  A cap liner will be placed over the impacts.  The liner system will consist of a low density polyethylene 
(LDPE) and two layers of medium weight non-woven geotextile.   

An over-arching principle that was applied to all aspects of the design was to minimize the requirements for 
maintenance and long term monitoring. However, continuous thermal monitoring (see below) is included in 
the design and it is assumed that future monitoring of the containment structure will start in 2017 and 
continue subsequently as directed by the applicable regulators. 

Construction Steps 

The first activity associated with the construction of the containment structure will be to excavate the 
contaminated soil from the active layer in adjacent areas and relocate these impacted soils directly on top 
of the 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 (the 
in-place impacts). 

The final contaminated soil and waste containment structure will measure approximately 8,500 square 
metres (m2) plus a 10 m wide buffer zone (resulting in a total of 12,500 m2). The thermal cover will be 
approximately 2.4 m thick to contain estimated seasonal thawing within the cap. 

As the above noted work is being completed, imported clean 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 and allow further thaw to occur in order to reach the design excavation depth.The 
geothermal insulating cover layer will be placed and compacted above the liner by dumping and spreading 
the material with the dozer.  

Temperature Monitoring 

A data logging thermistor was installed in one of the boreholes at the site of the planned containment 
structure which allows current and future remote temperature monitoring in several depth categories at the 
Site. It is also planned to install four additional thermistors at different locations of the containment structure 
to facilitate permanent temperature monitoring at different depth intervals (depicted as “T” on Figure G3). 

Minimum Cap Thickness 

The closure cap of the contaminated soil and waste containment structure 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. For warm conditions today, the minimum closure cap thickness was estimated to be 1,600 mm, 
while a 2,400 mm closure cap is required to limit thaw penetration for an estimated warm year in 2115 after 
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100 years of climate warming. The estimated minimum thickness of the closure cap can be a combination 
of sand fill and contaminated soil, and should be measured from the surface of the material that is to remain 
at ground temperatures below 0°C. 

Setbacks 

A five m 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 level of permafrost at the site 
is expected to aggrade into the closure cap in areas that are more than five m from the crest of the slope. 
In addition, a ten m buffer zone was included within which adjacent ponded areas will be drained and 
backfilled. 

Surface depressions within the footprint of the thermal cover will be drained prior to construction 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 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 construction of 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 may dig or otherwise impact the containment structure.   

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 is 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 structure freezes during the first winter after construction, since the fill for the closure cap will be 
comprise unfrozen sand that is placed in the summer. 

Waste Clean-up and Removal 

Another significant component of the Project will be to remove the components of the demolished metal 
shed, barrels and solid waste from the Site and transport all items for ultimate treatment or disposal. This 
will include any debris observed at surface and any buried wastes encountered during the excavation of 
impacted soil. 

During previous field work at the Site, some non-hazardous debris clean-up was performed. Debris was 
consolidated, packaged, and backhauled to Inuvik by Twin Otter where it was disposed of at the Inuvik 
Solid Waste Disposal Facility. Any non-hazardous debris observed during the 2016 work program will be 
treated similarly to previous programs. Hazardous waste will be transported off-Site to a licenced facility in 
British Columbia or Alberta. 
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Socio-Economic Considerations 

Panarctic Satellite F-68 was an exploratory petroleum well drilled in 1971. The well was dry and was 
subsequently abandoned. During investigations completed by Repsol in 2008, 2010, 2011, 2013 and 2015, 
evidence of contamination in surface water, groundwater and soil, as well as hazardous materials were 
found at the Site. Contaminated materials have been characterized as either contaminated soil or solid 
wastes and debris (e.g., used drums, scrap metal, other solids), and if left untreated could pose a risk to 
environmental and/or human health and safety. Site remediation (i.e., the Project) is required to mitigate 
this risk.   

As in all previous years, Repsol consulted with local communities to gather and implement feedback 
regarding the Project. The communities of Sachs Harbour and Ulukhaktok are closest to Satellite Bay and 
the local Hunters and Trappers Committees (HTCs) were sent regular reports and Project summaries for 
local distribution. They were encouraged to bring forward any issues or concerns they may have. Follow-
up phone calls and emails verified that all communication materials were received and board meetings 
were held to discuss the proposed Project. At the time of this submission, no concerns were raised and no 
input was provided. 

As in the past, Repsol will work with a local Inuvialuit contractor (IMG-Golder), a local Inuvialuit aircraft 
provider (Aklak Air), as well as local Inuvialuit Wildlife Monitors and Field Assistants. 

 

Schedule C, Section 11 – Contractors and Subcontractors 

Golder will be the primary contractor for the Project. Repsol will also work with IMG-Golder (local Inuvialuit 
contractor), Arctic Response (medic and lead wildlife monitor), Nuna Logistics (heavy equipment and 
operators), Discovery Mining (camp materials and staff) as well as local Inuvialuit Wildlife Monitors and 
Field Assistants.  

Golder Associates 

100 - 6925 Century Avenue 
Mississauga, Ontario 
Canada L5N 7K2 

9 - 4905 48th Street  
Yellowknife, Northwest Territories  
Canada X1A 3S3 

IMG-Golder Corporation 

206 - 125 Mackenzie Road 
Inuvik, Northwest Territories 
Canada X1E 0T0 

 

Arctic Response 

101 - 349 Old Airport Road 
Yellowknife, Northwest Territories 
Canada X1A 3X6 

Nuna Logistics 

9839 - 31st Avenue NW 
Edmonton, Alberta  
Canada T6N 1C5 

Discovery Mining 

101 - 487 Range Lake Road 
Yellowknife, Northwest Territories 
Canada X1A 3R9 

 

Schedule C, Section 12 – Studies Undertaken To Date 

Previous related work completed by Repsol at the Site included: 

• detailed Site investigations in 2008 and 2010 in support of Phase I and Phase II 
Environmental Site Assessments;  
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• 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 Explosives Disposal Program in 2014; and 

• final site investigations and preliminary non-hazardous debris clean-up in 2015. 
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Table 1: Potential Impacts and Proposed Mitigations 
Valued 

Component 
Potential 
Impacts Proposed Mitigation Predicted 

Residual Effect 
Predicted 

Significance 
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. 

Soil compaction 
and disturbance – 
Low magnitude – 
Localized extent – 
Short-term 
duration – 
Regular 
frequency. 

Not 
significant 

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 buried waste and 
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 two borrow pits will be located at a 
minimum 30 m away from the high water 
mark of the nearest waterbody. 
Excavate borrow pits to a maximum depth 
of 0.5 m.  
The borrow pit floor will be sloped away 
from the pit face and if necessary drainage 
ditches will be installed. 

Melting of 
permafrost – Low 
magnitude – 
Localized extent – 
Long-term 
duration – 
Occasional 
frequency. 

Not 
significant 

Soil quality Spills / 
contamination 

Implement 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. 
Use of an impermeable liner to contain 
contaminated soil inside the containment 
structure to prevent infiltration, dissolution 
and vertical migration of the contamination. 

No residual 
effects predicted 
when clean-up is 
complete. 

N/A* 

Pingos Surface 
disturbances / 
ice melt 

Avoidance by at least 100 m. No residual 
effects predicted. 

N/A 



Valued 
Component 

Potential 
Impacts Proposed Mitigation Predicted 

Residual Effect 
Predicted 

Significance 
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 
potentially 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 two borrow pits – topsoil 
(if existing) will be salvaged and replaced 
to facilitate natural re-vegetation. 

Disturbance to 
vegetation 
communities – 
Low magnitude – 
Localized extent – 
Medium-term 
duration – 
Occasional 
frequency. 

Not 
significant 

Listed plants Disturbance  / 
removal of 
localized 
vegetation 
patches 

Same as for vegetation communities; also 
avoidance of any identified listed plants. 

Disturbance to 
listed plants – 
Medium 
magnitude – 
Localized extent – 
Medium-term 
duration – 
Occasional 
frequency. 

Not 
significant 

Peary 
caribou 

Sensory 
disturbances 
from aircraft 
and on-land 
Project 
activities. 

Follow flight altitude guidelines; use of 
Wildlife Monitors; cease work if caribou 
spotted within 500 m and resume only 
when they move out of the Project area; 
implement the Wildlife Encounter 
Management Plan.   

Disturbance to 
caribou – Low 
magnitude – 
Within Project 
Area extent – 
Short-term 
duration – 
Occasional 
frequency. 

Not 
significant 

Polar bears Sensory 
disturbances; 
negative 
human-bear 
encounters. 

Follow flight altitude guidelines; use of 
Wildlife Monitors and electric perimeter 
fence; staff have bear awareness training; 
cease work if bears spotted; maintain clean 
camp with appropriate bear-proof 
containers; train crew in bear awareness 
(GNWT, ENR 2015) and implement Wildlife 
Encounter Management Plan. 

Disturbance to 
polar bears – Low 
magnitude – 
Within Project 
Area extent – 
Short-term 
duration – 
Occasional 
frequency. 

Not 
significant 

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; advise HTCs of any possible 
interference with traditional hunting. 

Sensory 
disturbance; 
alteration/loss of 
habitat – Low 
magnitude – 
Within Project 
Area extent – 
Short-term 
duration – 
Occasional 
frequency. 

Not 
significant 



Valued 
Component 

Potential 
Impacts Proposed Mitigation Predicted 

Residual Effect 
Predicted 

Significance 
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 (2012) 
guidelines and remove all material at end 
of Project activities ; installation of silt fence 
if and when required; 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).  
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). 

No residual 
effects predicted 
at end of Project. 

N/A 

*N/A – as no residual effect is predicted, no significance rating is applied. 
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