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CCME .........................................................................Canadian Council of the Ministers of the Environment
CEQG .................................................................................... …Canadian Environmental Quality Guidelines
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Executive Summary
The Tunago E-44 wellsite lease area (E-44 site) is located in the Sahtu Settlement Area (SSA), Northwest
Territories (NT) approximately 131 km north of Norman Wells. The E-44 site was constructed during the
winter operating season of 2003/2004 and operated under Water License S03L1-016 and Land Use
Permit S03A-008.The site is approximately 1.4 ha in size and encompasses the proposed wellhead, an
unused sump and the surrounding cleared area.
Previous inspections of the site in 2014 had noted no environmental issues were observed and water
accumulation was observed around the unused sump. The site was recommended for closure in 2013.
Kãlo Stantec Limited (Kãlo Stantec) conducted remediation and reclamation site inspections for the E-44
site on 06 July and 22 August, 2015 with a crew of two Kãlo Stantec personnel, an MGM Energy
Corporation (MGM) representative and a local wildlife monitor.
The following findings were made regarding the E-44 site:
•

No structures, materials, or wastes were identified.

•

No concerns related to the terrain were identified.

•

The unused sump showed signs of progressive subsidence of the backfill material used to fill the
sump. No reclamation activities were requested by AANDC to address the depression. The
accumulation of ponded water within the depression of the E-44 sump is not recognized as a concern
(e.g., local wildlife) as no drilling fluids are contained in the sump.

•

There were no visible concerns related to soil quality. There was salinity issues (i.e., Electrical
Conductivity (EC) and Sodium Absorption Ratio (SAR)) previously reported at the well centre in 2012,
with the cause of the salinity issue unknown. However, a letter from the SLWB to MGM - dated
December 18, 2013 - states the SLWB acknowledges the recommendation for site closure based on
the successful revegetation of all disturbed areas.

•

Vegetation growing throughout the E-44 site is establishing well and is in good condition. Vegetation
establishment, growth and health is meeting the SLWB land use permit requirements of revegetating
disturbed lands to a minimum of 70% ground cover.

•

Ungulate species (such as muskox) appear to be using the site, as evident by the presence of hoof
prints and rutting in the ground around the unused sump area. However, the animals do not appear to
be using it heavily as there are no wallows present, no large amounts of tracks, and the vegetation is
not heavily grazed around the sump or the remaining lease area.

Based on the site inspection results, no further treatments are recommended for 2016.
The E-44 site is recommended for closure at the end of 2015 due to the follow conditions being met:
•

Permit condition is 70% ground cover on all areas stripped of vegetation during the land use operation
and there is an 80% to 85% cover for all areas.

•

No outstanding waste materials, spills or invasive plant problems.
v
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•

The subsidence at the unused sump appears to be stabilized and is revegetating with wetland habitat
that is being used by muskox and other ungulates. The 2015 GNWT inspection report cited the
conditions as “acceptable”.

•

The inspection report dated January 23, 2014 by the AANDC Inspector (now GNWT Department of
Lands) recommended that “no contamination be inspected again”.
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1

INTRODUCTION

1.1

Background - Tunago E-44 Wellsite

The Tunago E-44 wellsite lease area (E-44 site) is located in the Sahtu Settlement Area (SSA), Northwest
Territories (NT) (66° 23' 19.619 " N; 125° 54' 6.991" W) approximately 131 km north of Norman Wells
(Appendix A, Figure 1). The E-44 site is approximately 1.4 ha in size (120 m by 120 m) and encompasses
the proposed wellhead location, surrounding cleared area on the lease boundary, and an unused sump
(Appendix A, Figure 2).
The E-44 site was constructed during the winter operating season of 2003/2004 (Priddis 2014). The
conductor, rathole and mousehole liner pipes were installed but the well was never drilled, and the
excavated sump was never used. The empty sump was backfilled, and then reseeded in 2008 (Priddis
2014). The site was regularly monitored and inspected from 2004 to present. The conductor, rathole and
mousehole pipes were removed in 2012 by MGM, followed by an inspection (Priddis 2014). Apache
Canada Ltd. (Apache) was the original operator for the E-44 site. MGM Energy Corporation (MGM) then
became the working interest partner on behalf of Apache.

1.1.1

Previous Activities and Observations

Table 1-1 provides a summary of the key activities and observations from both government agencies and
consulting firms for the E-44 site. Environmental Site Assessment: Tunago E-44 Wellsite completed by
Priddis Environmental Solutions Ltd. (Priddis 2014) provides a detailed account of the remediation and
reclamation activities completed on the E-44 site to date.

1-1
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Table 1-1

Summary of Activities and Observations for Turton G-47 Wellsite and
Drilling Sump

Agency

Information Summary

Priddis Environmental
Solutions Ltd. (2012)

•

An environmental inspection was carried out.
• Two soil samples at varying depths (0.34 mbgs to 0.75 mbgs and 0.75
mbgs to 1.0 mbgs) at the well centre were collected and submitted for
analysis.
• Electrical Conductivity (EC) rated poor under the Alberta Environment Tier
I Salinity guidelines at both depths and sodium adsorption ratio (SAR)
rated fair in the deeper sample.
• The pH values were not within the GNWT Contaminated Site Remediation
(CSR) guideline range at both depths.
• Priddis recommended further soil samples be collected outside the lease
area; excavate the impacted material at the well centre; obtain
confirmatory samples from excavation boundary; and backfill the
excavated area with clean fill material.

Government of Northwest
Territories (GNWT) –
Department of Lands Inspection Report (2013)

•

A letter dated May 30, 2013 indicated that the inspector “agreed that no further
work is needed aside from removing rat hole and conductor pipe”.
The 2013 inspection rated the site as “acceptable” under all categories of
Operating Conditions; Inspector stated in photos that the site was “100%
revegetated”. Inspector also stated “The wellsite is vegetated, no
contamination, need not be inspected again”.

Sahtu Land and Water Board
(SLWB) (2013)

•

A letter dated December 18, 2013 indicated that the Board acknowledges
recommendation for closure of E-44 based on the successful revegetation of
all disturbed areas and stated they would agree following receipt of the final
inspection and recommendation by AANDC.

Priddis Environmental
Solutions Ltd. (2013)

•

An environmental inspection was carried out.
• No samples collected.
• No excavation of material around the wellhead was discussed in the report
(as was recommended in 2012).
• Priddis recommended contacting the Inspector (i.e. AANDC) for site
closure.

Priddis Environmental
Solutions Ltd. (2014)

•
•
•

An environmental inspection was carried out.
Some water accumulation was observed around the unused sump.
Good, uniform vegetation cover was observed.

Government of Northwest
Territories (GNWT) –
Department of Lands Inspection Report (2014)

•

No 2014 annual inspection was completed for this site.

1-2
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1.1.2

2015 Scope of Work

Kãlo Stantec Limited (Kãlo Stantec) was retained by MGM in 2015 to conduct an environmental field
inspection of the E-44 site. The scope of the 2015 program consisted of the following activities:
•

Site inspection of the wellsite and staging lease areas

•

Soil and water sample collection (if required)

•

Laboratory analysis and interpretation, and

•

Completion of a report outlining key findings and recommendations for future remediation and
reclamation.

1.2
1.2.1

Permitting Requirements
Site Inspection

The E-44 site was operated under Water License S03L1-016 (SLWB 2003a) and Land Use Permit S03A008 (SLWB 2003b). Both licenses expired on December 12 2010. Annual reporting of site conditions is
submitted to the Sahtu Land and Water Board (SLWB) as part of monitoring conditions outlined in the
above approvals.

1.2.2

Soil

REGULATORY FRAMEWORK
In April 2014, the Government of the Northwest Territories (GNWT) assumed the responsibility for the
regulation of oil and gas activities. However, oil and gas activities located on federal lands within the NT,
and activities within the Inuvialuit Settlement Region and the Norman Wells Proven Area remained the
responsibility of the National Energy Board (NEB) in accordance with the Devolution Agreement (GNWT
2013). Therefore, the E-44 site is under the jurisdiction of the territorial government and territorial criteria
are applicable.
For parameters and media where territorial criteria do not exist, Kãlo Stantec has presented criteria from
other jurisdictions for comparison. In previous assessment programs, Kãlo Stantec has applied the
criteria from various jurisdictions for other environmental investigations where no applicable provincial or
federal criteria exist, and has obtained regulatory acceptance.
The territorial Environmental Protection Act authorizes the GNWT to take all necessary measures to
ensure the preservation, protection or enhancement of the environment. This authority includes the ability
to develop, coordinate, and administer environmental guidelines.
The Environmental Guideline for Contaminated Site Remediation (CSR) was issued in November 2003
(GNWT 2003). The guideline has adopted the criteria outlined in the Canadian Council of the Ministers of
the Environment (CCME) Canadian Soil Quality Guidelines (CSQG) (CCME 1999a). The CSQG are risk
based and are typically used as a preliminary means of evaluating soil.
1-3
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The soil quality guidelines have been developed considering land use; different regulations exist for
agricultural, residential/parkland, commercial and industrial sites. Based on the current and future uses of
the Site, Kãlo Stantec has compared the analytical results to the parkland criteria. In addition to land use,
the guidelines are dependent on soil type (i.e., coarse versus fine grained) and depth.
In 2001, the Government of Alberta issued the Salt Contamination Assessment and Remediation
Guidelines to address the concerns related to releases of salt, which are associated with sites where oil
and gas production has occurred (similar to the E-44 site) (AENV 2001). The guidelines present different
criteria dependent on the land use and sample depth. The analytical results have been compared to the
unrestricted land use criteria.

1.2.3

Surface Water

REGULATORY FRAMEWORK
As the CSR does not present criteria for surface water, Kãlo Stantec has evaluated the surface water
analytical results using the CCME Canadian Water Quality Guidelines for the Protection of Aquatic Life
(CWQG; CCME 1999b last updated 2007). The CWQG guidelines apply Canada-wide, are risk-based,
and are typically used as a preliminary means of evaluating surface water quality results. These
guidelines are not regulatory criteria or limits and guideline comparisons in this document are provided for
context. While ponded water is not an aquatic habitat, these guidelines which were developed to be
protective of aquatic habitats were used in evaluating the levels of chemicals in ponded water. These
were applied as a guideline only and limited conclusions can be made to quality of the ponded water
which is a temporary feature with limited surface area and volume.

1-4
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2

METHODS

2.1

Site Inspections

Two separate site inspections were conducted at the E-44 site during the summer of 2015: one for an
overall inspection and the other for sump monitoring. The site was accessed each time via helicopter from
Norman Wells, NT. An aerial, visual reconnaissance of the site was also completed in the helicopter
during both site visits.
The overall site inspection for the E-44 site was conducted on 06 July, 2015 with a crew of two Kãlo
Stantec personnel and a wildlife monitor. An MGM representative also accompanied the July 6th
inspection to carry out wellhead structures inspections and maintenance at other sites. The sump
inspection was conducted on 22 August, 2015 with a crew of two Kãlo Stantec personnel and a wildlife
monitor. For both inspections, only an aerial, visual reconnaissance of the site was completed from the
helicopter (i.e., the crew did not walk around the site).
The E-44 inspection of the site was carried out to follow the Northern Land Use Guidelines (INAC 2003)
and assess the stability of the site. The site inspection program confirmed the status of the following
items:
•

Presence of wastes (i.e., fuel/lubricant containers, lumber, plastics, scrap metal, cement, etc.)

•

Presence of spills

•

Presence of surface water on the lease area

•

Vegetation establishment, cover and condition

•

Invasive plant (weed) presence

•

Wildlife signs or use at the site

•

Soil conditions (physical and chemical) (i.e., physical signs of erosion, surficial staining, salt crusts)

•

Erosion or drainage issues

•

The effectiveness of onsite erosion control methods, if installed.

The site inspections also documented areas that required further assessment, remediation, or
reclamation.
From the air, the inspection team visually assessed the E-44 site for the above listed features. Site
inspection observations were recorded on field forms, sampling site locations recorded with GPS and site
photographs taken (Appendix B, Photos 1 to 8).
The E-44 site was also assessed to determine if there were areas of potential contamination.
Observations of potential contamination included sheen on the surface of ponded water, crust formation
on exposed soil surfaces, discolored vegetation, lack of vegetation, and discolored soil surfaces (e.g.,
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staining). If areas of potential contamination were observed in 2015, previous site inspections, or GNWT
Department of Lands inspectors, soil and water samples were collected for laboratory analysis (sampling
methods described in Appendix C). Potential contaminants of concern for the site that could be the cause
of contamination includes, but are not limited to:
•

Drilling fluids and muds that were previously used on the site (e.g., potassium chloride)

•

Petroleum hydrocarbons that could have been released from machinery used at the site during site
operations (e.g., diesel fuel)

•

Barite used as drilling mud weighting material, and

•

Salts for stripping the drilling muds (e.g., calcium nitrate).

2.2

Terrain

In addition to the features listed in Section 2.1, periglacial-related features (e.g., the presence of frost
heave, thaw settlement, slumping) were also observed and recorded.

2.3

Soil

The E-44 site was inspected for potential impacts to the site soil as described in Section 2.1. In general
during the site inspections, if the soil observed on the lease appeared stained, contained white crusting or
contained stressed vegetation, soil samples were collected. The number of samples collected at a
particular site and interval depths were site dependent. Soil samples were also collected depending on
previous field work; for instance, if contaminated soil remained on the site from 2014, then samples were
collected.

2.4

Surface Water

The E-44 site was inspected for potential issues related to surface water as described in Section 2.1. In
general during the site inspections, if ponded water was observed on the site, and had a sheen that
appeared non-biogenic or the ponded water was in an area where there were potential contaminants of
concern (as outlined in Section 2.1), a sample was collected. If sheen was identified then a stick test was
performed, where a stick was used to break up the sheen in order to determine if it was biogenic or
petrogenic (DEC 2015). If the sheen does not recoalesce after being broken up, the sheen is likely not
related to a petroleum hydrocarbon effect but more likely due to natural biodegradation processes in the
water (DEC 2015). Samples were also collected at the request of regulatory agencies in areas they
observed to have a petroleum hydrocarbon sheen (Katherine Ades 2015, pers. comm.).
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2.5

Reclamation Assessment

The reclamation assessment recorded the following data for the lease area:
•

Physiographic and vegetation features

•

The current condition of vegetation

•

The presence of invasive plant species

•

Wildlife use of the site

•

The assessment of any erosion issues or the condition of any installed erosion control structures.

Appendix D, Table D-1, provides a summary of the reclamation assessment methods used for appraisal
of the site features. Appendix A, Figure 2 illustrates the area surveyed during the 06 July, 2015 site
inspection.
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3

RESULTS

3.1

Site Inspections

The E-44 site was inspected on 06 July, 2015 and 22 August, 2015. Detailed below are the observations
and results of the inspections. Site figures are provided in Appendix A, Figure 2. An aerial overview photo
showing current site conditions is provided in Appendix B, Photo 1.

3.1.1

On-Site Structures, Wastes, and/or Spills

No structures, materials, or wastes were identified at the E-44 site at the time of the July and August
inspections.
In 2012, the cellar cribbing was cut 1.0 m below the ground and backfilled. The mousehole and rathole
piping were removed in 2012 and annular spaces also backfilled. All piping was disposed of at the
Norman Wells waste facility (MGM 2012).

3.2

Terrain

E-44 site is located in the Great Bear Upland Low Subarctic Ecoregion. This ecoregion is characterized
by level to gently undulating plains covered by fine to medium textured, undulating and hummocky till
deposits; in addition, approximately 25% of till is composed of organic layers (ECG 2009).
Overall, the E-44 site has a flat gradient. The surface topography of the site is level with little ground
undulations. The area is covered with an organic/peat topsoil material and naturally established native
vegetation.
The sump that was excavated in the northwest corner of the lease during the 2003/2004 winter program
was never used and was subsequently backfilled and the surface reseeded with an approved grass seed
mix in 2008 (Priddis 2014). The footprint of the sump is still visible from the air (Appendix B, Photos 1 and
2). The sump is approximately 20 m wide by 30 m long. The surface of the sump is slightly concave, with
the center of the sump sitting approximately 0.5 mbgs (estimated from the helicopter).
The area around the former unused drilling sump is beginning to resemble a wetland; the depression is
naturally revegetating with wetland vegetation.

3.2.1

Permafrost Conditions

The E-44 site is located in an area of continuous permafrost within the Great Bear Upland Low Subarctic
Ecoregion (ECG 2009). Permafrost forms present in the Ecoregion include runnel forms, polygonal peat
plateaus and earth hummocks (ECG 2009). During the pre-disturbance assessment in 2003, the depth to
permafrost was recorded between 0.78 mbgs to 0.96 mbgs in test pits (EnviroSearch Ltd. 2003).
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No permafrost-related issues were observed at the E-44 site.

3.3

Soil

The soil on the surface of the E-44 site area was mainly peat. The ground was hummocky with small
cobbles on the surface (see Appendix B, Photos 1 to 8). A large boulder was observed near the seismic
cut line on the northwest side of the site (see Appendix B, Photo 3). Visual observation from the
helicopter of the area surrounding the lease appeared to have the same soil type. At the time of the 06
July, 2015 site inspection, no conditions that warranted sampling were observed (e.g., no bare areas
observed, the 2012 event was fully vegetated); therefore, no soil samples were collected from the site in
2015. These site observations coincide with GNWT Inspector’s and Priddis’ inspection observations of
the site from 2012 to 2014 (Priddis 2014).

3.4

Surface Water

At the time of the 06 July, 2015 and the 22 August, 2015 inspection, one small ponded area was present
in the northwest corner of the lease area (Appendix A, Figure 2; Appendix B, Photos 1, 2 and 3). The
ponded area was located within the unused sump as a depression surrounded by raised berms. The
sump depression is approximately 242 m2. The majority of the unused sump has a vegetation cover
consisting of agronomic and native grasses and naturally established native forbs and shrubs. The size of
the ponded area within the sump depression at the time of the inspection was approximated from the air
at 40.0 m2 with a shallow depth (appeared to be no greater than 0.3 m deep). Surface water appears to
flow into this depression from the surrounding grade and remains until it evaporates or seeps into the
ground, as there was no evidence of surface water flowing out of the depression. The GNWT 2015
inspection did not indicate that any potential contamination was associated with the ponded water. During
the Kãlo inspections, no sheen on the water surface or other indicators of potential contamination was
observed.
With these observations, water samples were not collected from the site and laboratory analyses was not
conducted.

3.4.1

Drainage

The E-44 site is relatively flat (shallow gradient in the northwest corner), and there is no evidence of
surface overland flow. The nearest drainage system is a small lake located approximately 140 m
southwest of the site (Appendix A, Figure 2; Appendix B, Photo 1). However, there is a low likelihood of
any surface water drainage to the creek because the site is relatively level with the lake. The surface
topography of the unused sump has a concave profile, which has the potential to collect and hold water.
There was no evidence of surface water flow out of the unused sump, indicating that surface water likely
remains in-situ until it evaporates or seeps into the ground.
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3.5
3.5.1

Reclamation Assessment
Vegetation Establishment

Vegetation establishment and growth is 80% to 85% throughout the E-44 site (Appendix A, Figure 2). Site
E-44 has had minimal topsoil and vegetation disturbance by the lease preparation operation, which has
resulted in the native forb and shrub vegetation re-establishing to a height of 0.2 m to 1.5 m, and putting
on good growth. The vegetation conditions meet SLWB land use permit requirements of revegetating
disturbed lands to a minimum of 70% ground cover (SLWB 2003b) (Appendix B, Photos 4 to 8). Native
tree, shrub and forb species observed growing in the E-44 site included: dwarf birch (Betula glandulosa),
sedges (Carex sp.), shrubby cinquefoil (Dasiphora fruticosa), cottongrass (Eriophorum sp.), northern bog
laurel (Kalmia polifolia), northern Labrador tea (Ledum decumbens), black spruce (Picea mariana), willow
(Salix sp.), fireweed (Epilobium angustifolium), lichens and mosses.
Vegetation growing in the unused sump area consists of a combination of agronomic and native grasses
that were applied from previous reclamation treatments (Priddis 2014), and naturally established native
forbs and shrubs including sedges (Carex sp.) and willow (Salix sp.), Based on aerial visual assessments,
vegetation cover in the unused sump area ranges from approximately 75% to 85% and vegetation heights
ranged from 0.20 m to 0.75 m, which is sufficient to meet SLWB land use permit requirements (SLWB
2003b) (refer to Appendix B, Photos 2 and 3).

3.5.2

Vegetation Health/Condition

Overall, vegetation health and condition was good throughout the E-44 site; including the vegetation
growing around the unused sump area. There was no evidence of plant disease and plant foliage was
green and robust.

3.5.3

Invasive Plant Species

No invasive plant species were observed in the E-44 site at the time of the 06 July, 2015 site inspection.

3.5.4

Wildlife

At the time of the inspections, wildlife was not observed; however, wildlife signs of use were observed.
Ungulate hoof prints (assumed to be muskox (Ovibos moschatus)) were observed in the mud along the
edge of the ponded water in the sump area (Appendix B, Photo 3). The GNWT Inspector stated evidence
of wallowing was observed in June 2015; however, no evidence of wallowing was observed on the site,
during the July and August, 2015 inspections.
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3.5.5

Erosion Issues and Erosion Control Measures

No erosion issues were observed at the E-44 site at the time of inspection. At the time of the site
inspection there was no evidence of surface erosion conditions such as sheet erosion, deflation erosion,
rilling, gully formation, ground thermal contraction or slumps.
No erosion control measures were present at the E-44 site.
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4

DISCUSSION

4.1

Site Inspection

4.1.1

Terrain

No concerns related to the terrain were identified at the E-44 site.
The depression found at the surface of the unused sump is likely due to progressive subsidence of the
backfill material used to fill the sump. Several factors could have contributed to the settlement observed
at the sump, including:
•

Insufficient backfill material initially placed to fill the depression (excess material is usually place at the
surface of the sump to compensate for potential material compaction and settling).

•

Subsidence of the sump cap could have occurred because of the melting of the ground ice initially
present in the excavated frozen soils (ice-rich backfill material).

•

The backfilled material included some snow and ice that melted in the first thawing season (s), causing
the progressive settlement of the ground surface.

•

The clearing of the lease and the excavation of the sump could have triggered a deepening of the
active layer. This increase thaw penetration could have melted ground-ice present in the underlying
soil; therefore causing some ground subsidence.

All these factors could have contributed to the material volume reduction observed at the sump. The
melting of ice is likely the principal cause responsible for the development of a depression: the loss of
volume issued from ice melts (and because pore water is squeezed out during consolidation) leads to the
progressive subsidence of the overlying ground surface and a slightly convex sump cap.
Review of site photographs included in previous site inspection reports (Priddis 2012, 2014) does not
suggest any recent settlement and shows no visual signs of instability. As the sump was never used to
contain drilling fluids, the occurrence of ground subsidence was not recognized as a concern.
The remaining area within the E-44 site boundary is stable and no concerns related to the local terrain
conditions have been identified.

4.1.2

Soil

There were no visible concerns related to soil quality on the E-44 site during the site inspections. There
were salinity issues (i.e., EC and SAR) previously reported at the well centre in 2012, with the cause of
the salinity issue unknown. No drilling fluids were used on the site. There was no indication that the soil
with salinity exceedances was removed from around the well centre after 2012. From the 2013 Aboriginal
Affairs and Northern Development Canada (AANDC) Inspection Report (now GNWT Department of
Lands), it appears that the GNWT Inspectors are aware that the soil exceeding guideline remains on the
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site; the Inspection Report states that “no contamination need not be inspected again”. In addition, a letter
from the SLWB to MGM - dated December 18, 2013 - states the SLWB acknowledges the
recommendation for site closure based on the successful revegetation of all disturbed areas.

4.1.3

Surface Water

The accumulation of ponded water within the depression of the E-44 sump is not recognized as a concern
(e.g., local wildlife) as no drilling fluids are contained in the sump.

4.2
4.2.1

Reclamation
Vegetation

Vegetation growing throughout the E-44 site is establishing well and is in good condition. The vegetation
species are predominantly native shrubs and forbs, which are characteristic of the vegetation cover for
the Great Bear Upland LS Ecoregion (ECG 2009). The vegetation is re-establishing and is similar to the
vegetation growing in the surrounding area beyond the lease boundaries. Based on this observation, it is
anticipated that vegetation growth will progress towards a similar condition as the surrounding
undisturbed area.
Vegetation in the unused sump area consists of agronomic and native grasses applied in previous
reclamation treatments such as reed canary grass (Phalaris arundinacea) (Priddis 2014), and naturally
established native forbs and shrubs including sedges and willows. Based on the review of previous
inspection reports and photos (MGM 2012), vegetation cover has steadily increased over time since initial
reclamation done in 2008. Both the seeded vegetation and naturally established vegetation have
established well throughout the sump and appear to be self-sustaining for this area to meet SLWB land
use permit requirements.

4.2.2

Wildlife

Ungulate species such as muskox appear to be using the E-44 site as evidenced by the presence of hoof
prints and rutting in the ground around the unused sump area. Muskox use of the E-44 site was noted in
the GNWT June 18, 2015 inspection report adjacent to the unused sump (GNWT 2015).However, the
animals do not appear to be using it heavily as there are no wallows present, no large amounts of tracks,
and the vegetation is not heavily grazed around the sump or the remaining lease area.
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5

CONCLUSIONS AND RECOMMENDATIONS

5.1

On-Site Structures, Wastes and/or Spills

No structures, wastes or spills are present on the E-44 site; therefore, no treatments are required to deal
with structures, wastes or spills in 2016.

5.2

Subsidence and Erosion

The occurrence of subsidence at the unused sump was noted between 2005 and 2007 (MGM 2012). An
officer from AANDC was present during the 2011 field inspection and noted that the soil used to backfill
the sump appeared to have been of a blocky texture (as noted by the soil mounds and uneven ground).
The sump area was well vegetated (reseeding occurred in 2008) and used by animals. No reclamation
activities were requested by AANDC to address the depression present at the surface of the sump.
Erosion issues are not anticipated in the future and no erosion control measures are recommended for
2016.

5.3

Remediation

Kãlo Stantec developed a decision tree to assist in appropriate remediation recommendations for 2016.
Inputs included parameter concentrations from laboratory testing (if applicable), site observations and
comparisons to background samples taken in past efforts. The decision tree can be found in Appendix E.
The 06 July and 22 August, 2015 inspection observations were placed into the decision tree, along with
the comments from previous GNWT Inspection Reports. Where the GNWT Inspection Report in 2014
states that the contamination on site (presumably the Inspector was referring to the soil in the area
around the well centre that returned EC, SAR, and pH values over guidelines) does not require inspection
again, Kãlo Stantec assumes that GNWT does not require further analysis of the soil in this area.
Therefore, no remediation measures are recommended for 2016.

5.4

Reclamation

Based on Kãlo Stantec’s remediation/reclamation treatments decision tree (Appendix E), no further
reclamation treatments are required for the E-44 site. The lease area currently has good vegetation
establishment, growth and health, and is meeting SLWB land use permit requirements of revegetating
disturbed lands to a minimum of 70% ground cover (SLWB 2003b).
Invasive plants are not present in the E-44 site; control work is not required for 2016.
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5.5

Possibility for Site Closure in 2015

The application for closure at E-44is recommended at the end of 2015 as the following conditions meet
the guidelines of SLWB Land Use Permit No. S03A-008:
•

Good overall site stability.

•

Permit condition is 70% ground cover on all areas stripped of vegetation during the land use operation
and there is an 80% to 85% cover for all areas.

•

No outstanding waste materials, spills or invasive plant problems.

•

The subsidence at the unused sump appears to be stabilized and is revegetating with wetland habitat
that is being used by muskox and other ungulates. The 2015 GNWT inspection report cited the
conditions as “acceptable”.

•

The inspection report dated January 23, 2014 by the AANDC Inspector (now GNWT Department of
Lands) recommended that “no contamination be inspected again”.
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6

LIMITATIONS AND CLOSURE

This inspection report documents work that was performed in accordance with generally accepted
professional standards at the time and location in which the services were provided. No other
representations, warranties or guarantees are made concerning the accuracy or completeness of the data
or conclusions contained within this report, including no assurance that this work has uncovered all
potential liabilities associated with the identified property.
This inspection report provides an evaluation of environmental conditions associated with the property
that was assessed at the time the work was conducted and is based on information obtained by and/or
provided to Kãlo Stantec at that time. There are no assurances regarding the accuracy and completeness
of this information. All information received from the client or third parties in the preparation of this report
has been assumed by Kãlo Stantec to be correct. Kãlo Stantec assumes no responsibility for any
deficiency or inaccuracy in information received from others.
The opinions in this inspection report can only be relied upon as they relate to the condition of the
identified property that was assessed at the time the work was conducted. Activities at the property
subsequent to Kãlo Stantec’s assessment may have significantly altered the property’s condition which
Stantec cannot comment on, or provide opinions. Kãlo Stantec cannot comment on other areas outside
of the property that were not assessed, and were not part of the project’s scope of work.
Conclusions made within this report consist of Kãlo Stantec’s professional opinion as of the time of the
writing of this report, and are based solely on the scope of work described in the report, the limited data
available and the results of the work. This report should not be construed as legal advice.
This report has been prepared for the exclusive use of the client identified herein and any use by any third
party is prohibited. Stantec assumes no responsibility for losses, damages, liabilities or claims, howsoever
arising, from third party use of this report.
The locations of any surface or sub-surface structures and property boundaries illustrated in or described
within this report are not guaranteed. Before starting work, the exact location of all such structures should
be confirmed and Stantec assumes no liability for damage to them.
The conclusions are based on the site conditions encountered by Kãlo Stantec at the time the work was
performed at the specific soil and water sampling and vegetation monitoring locations, and conditions
may vary among sampling/monitoring locations. Factors such as areas of potential concern identified in
previous studies, site conditions and cost may have constrained the sampling/monitoring locations used
in this assessment. In addition, analysis has been carried out for only a limited number of chemical
parameters, and it should not be inferred that other chemical species are not present. Due to the nature
of the investigation and the limited data available, Stantec does not warrant against undiscovered
environmental liabilities nor that the sampling / monitoring results are indicative of the condition of the
entire site. As the purpose of this inspection report is to assess if the reclamation objectives outlined in
the land use permit and/or water licence have been met and assess the stability of the sites; the
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Sump
Depression

Photo 1

Unused Sump

E-44 Wellsite lease area - aerial overview (photo facing southwest). July
2015. Latitude: 66°23’20.664” N; Longitude: 125°53’46.578” W
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Photo 2

B-2

E-44 wellsite lease area – unused sump overview (photo facing northwest).
July 2015. Latitude: 66°23’21.228” N; Longitude: 125°54’9.539” W.
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Photo 3

E-44 wellsite lease area - vegetation growth in unused sump in the
northwest corner of lease area (photo facing northwest). Hoofprints visible
near waters edge. Note boulder near the seismic cut line in the
background. July 2015. Latitude: 66°23’21.234” N; Longitude:
125°54’9.534” W.
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Photo 4

B-4

E-44 wellsite lease area - native shrub, forb and grass growth with
approximately 85% ground cover in south quarter of lease area (photo
facing south). July 2015. Latitude: 66°23’18.42” N; Longitude:
125°54’5.01” W.
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Photo 5

E-44 wellsite lease area - native shrub, forb and grass growth with
approximately 80% ground cover in east quarter of lease area (photo facing
southeast). July 2015. Latitude: 66°23’20.154” N; Longitude:
125°54’9.042” W.
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Photo 6

B-6

E-44 wellsite lease area - native shrub and forb growth with approximately
85% ground cover in north quarter of lease area (photo facing northeast).
July 2015. Latitude: 66°23’20.358” N; Longitude: 125°54’4.782” W.
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Photo 7

E-44 wellsite lease area - native shrub, forb and grass growth with
approximately 80% ground cover in west quarter of lease area (photo
facing west). July 2015. Latitude: 66°23’19.194” N; Longitude:
125°54’4.782” W.
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Photo 8

B-8

E-44 wellsite lease area - native shrub, forb and grass growth with
approximately 80% ground cover towards center of lease area (photo
facing north). July 2015. Latitude: 66°23’18.75” N; Longitude:
125°54’8.322” W.
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Stantec followed standardized procedures for field activities to maintain consistency in data collection and
to avoid cross-contamination. The procedures were in general accordance with Stantec’s Safe Work
Practices and Standard Operating Procedures where applicable, and adopted based on generally
accepted industry practices.

SOIL SAMPLING METHODOLOGY
Soil samples were collected from boreholes at varying depth intervals using a hand Dutch auger. At each
depth interval collected soil was placed into two laboratory-supplied 125 mL glass jars and/or plastic
bags. The jars were filled to minimal headspace and sealed with Teflon lined lids. Applicable sample
collection information was recorded in a field book. Sampling equipment was decontaminated with
alconox and water after each sample collection.

SURFACE WATER SAMPLING METHODOLOGY
Surface water samples were collected using a dedicated unpreserved plastic 500 mL laboratory supplied
bottled. The bottle was lowered horizontally into the water with the mouth of the bottle intercepting the
surface of the water. The surface water was then immediately decanted into the laboratory supplied
sample bottles. For dissolved parameters (when analyzed), the samples were filtered in the laboratory
and not in the field.

SAMPLE HANDLING AND ANALYSIS
Samples for laboratory analyses were placed in coolers with ice and shipped to Maxxam in Yellowknife
for analysis. A chain of custody form was completed and included with each sample shipment specifying
identification and the analyses required.

QUALITY ASSURANCE/QUALITY CONTROL
Efforts were made during sampling to reduce the potential for contamination so as to obtain
representative samples. Accordingly, sampling was completed using a new pair of disposable nitrile
gloves for each sample and dedicated sampling bottles were used to collect water samples.
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SOIL SAMPLING
As part of the soil quality assurance and control, blind field duplicates of soil samples were collected and
submitted for laboratory analysis. The relative percent differences (RPDs) were calculated for the metal
parameters and BTEX, F1-F4 in the field duplicate sample pairs. The RPD for two data points (i.e. sample
pairs) was calculated using the following formula:

RPD =

Where:

C1 − C 2
× 100
(C1 + C 2 ) / 2

C1 is the concentration in the parent sample
C2 is the concentration in the duplicate sample replicate

The RPD is used to evaluate the representativeness of the sample. RPD values are not used to evaluate
those compounds that are present at concentrations less than five times the reported detection limit
(RDL). Therefore in these instances, an evaluation of the duplicate pair for these parameters was not
calculated.
The Environmental Standards’ Field Duplicate Criteria considers RPDs of 40% or less to be acceptable
for inorganic and organic soil analyses (Zeiner 1994). If the difference is greater than this limit, then the
results should be considered estimated (Zeiner 1994). As such, for the purposes of this assessment, a
screening criterion of 40% was used when both results were greater than five-times the RDL. When one
of the results was less than or equal to five-times the RDL, the absolute value of the difference between
the results was compared to two-times the RDL. In the event that one of the values was less than the
RDL the RDL was used for the absolute difference calculation. If the difference was less than or equal to
two-times the RDL, then the results are within an acceptable limit, as suggested by Zeiner. As there is no
criterion for acceptable RPDs in Canada, these limits are considered to be an appropriate standard.

WATER SAMPLING
As a check on the laboratory analytical methods and on sample precision, the Maxxam internal laboratory
QA/QC results were assessed. The results of the tests were compared to the laboratory’s control limits.
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Table D-1

Reclamation Assessment Methods

Site Feature

Assessment Method

Presence of
wastes

•
•
•
•

Visual inspection and recording of waste material features.
Mapping to delineate waste material location and extent using GPS and field drawing.
Photos of waste materials site.
Soil and water samples collected for analyses.

Presence of
spills

•
•
•
•

Visual inspection and recording of spill features.
Mapping to delineate spill location and extent using GPS and field drawing.
Photos of spill site.
Soil and water samples collected for analyses.

Site topography
and surface
expression

•
•

Measurement of lease area slope angle (in degrees) and aspect (in degrees).
Assessment of overall surface expression of lease area: inclined, fan, level, undulating,
rolling, steep or terraced.

Permafrost
conditions

•

Visual inspection and recording of any permafrost issues within lease area: cryoturbation,
polygon effect, slumping, subsidence, frost heaving.
Mapping to delineate location and extent using GPS and field drawing.
Photos of location.

•
•
Water presence

•
•
•

Vegetation
establishment
and condition

•
•
•
•
•

Invasive plant
(weed)
presence

•
•
•
•

Visual inspection and recording of any ponded water, particularly at sumps and well head
areas.
Mapping to delineate location and extent using GPS and field drawing.
Photos of location.
Visual assessment and recording of overall vegetation species, coverage and health
conditions within lease area and revegetated drilling operation disturbances.
Within lease area, selected locations with typical vegetation cover and set up 100 m2 circular
plot(s) to measure and record vegetation percent cover and species present.
For revegetated drilling operation disturbances, set up 100 m2 circular plots and recorded
same parameters; for small sites, the entire area was assessed.
Plot locations were recorded with GPS and on field diagrams
Photos of plot locations and vegetation cover.
Visual inspection of lease area and revegetated drilling operation disturbances for presence
of weed species.
Weed infestation locations were recorded for species present, plant growth stage, percent
cover and area extent.
Infestation locations were recorded with GPS and on field diagrams.
Photos of infestation location.

Wildlife use or
presence

•

Recorded any wildlife present at time of inspection or previous presence or use in lease area
and revegetated drilling operation disturbances.

Erosion or
drainage issues

•

Visual inspection and recording of any erosion/drainage problems occurring within lease area
and revegetated drilling operation disturbances.
Mapped location and extent using GPS and field drawing.
Photos of location.

•
•
Erosion control
methods in
place

•
•
•
•

Inspection and recording of any erosion control structures/materials installed within lease
area and revegetated drilling operation disturbances.
Assessment of current condition of structures and degree of effectiveness controlling erosion.
Mapped location(s) using GPS and field drawing.
Photos of structure(s) and location(s).

D-1

MGM Energy Corporation – 2015 Environmental Site Inspection Report
Site: Tunago E-44 Wellsite
Appendix D: 2015 Site Inspection Tables
December 2015

D-2

MGM Energy Corporation – 2015 Environmental Site Inspection Report
Site: Tunago E-44 Wellsite
Appendix E: Remediation/Reclamation Decision Tree
December 2015

APPENDIX E

Remediation/Reclamation Decision Tree

MGM Energy Corporation – 2015 Environmental Site Inspection Report
Site: Tunago E-44 Wellsite
Appendix E: Remediation/Reclamation Decision Tree
December 2015

MGM Energy Corporation – 2015 Environmental Site Inspection Report
Site: Tunago E-44 Wellsite
Appendix E: Remediation/Reclamation Decision Tree
December 2015

E-1

